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To all whom it may conecern.:

Be it known that I, Josepn G. BraxcH, a
citizen of the United States, residing at St.
Louis, in the State of Missouri, have invent-
ed new and useful Improvements in Vapor-
Burners, of which the following is a specifi-
cation. _

This invention relates to vapor-burners, and
especially to that type of such burners that
are disposed in the fire-hox of a steam-boiler
furnace and which burn oil—such as crude pe-
troleum, for example—in connection with
steam or compressed air; and it has for its ob-
ject to provide an improved burner of the class
referred to which will be simyle and inexpen-
sive in construction and efficient and econom-
ical in operation. .

It also has for its object to provide with
such a burner interchangeable front nozzles,
whereby the burner is adapted to be fitted to

boiler-furnaces having different thicknesses

of front walls and fire-linings. ,

It has for a further object to provide im-
proved means for adjusting the parts for con-
trolling the feed of the oil to the burner and
for locking the parts in their adjusted posi-
tion, whereby the adjustment, cannot be dis-
turbed by a careless-or inefficient engineer or
other attendant. It also has for its object to
dispense in such a burner with all valves and
packings. : .

It has for another object to provide an im-
proved spreader for spreading the flame in a
broad sheet which will extend across the en-
tire area of the combustion-chamber.

Finally, it has forits object to provide novel
means for feeding the unconsumed gases and
products of combustion from the offtake or
smoke-stack to the burner in a heated state
and means for conveniently observing same.

To these several ends my invention consists
in the features and in the construction, com-
bination, and arrangement of parts hereinaf-
ter described, and particularly pointed out in
the claims following the description, refer-
ence being had to the accompanying drawings,
forming a part of this specification, wherein—

Figure 1 is a vertical sectional view of a
steam-boiler furnace, showing my improved
burner in place. Fig. 2 is an enlarged longi-

tudinal sectional view of the burner.

-purpose hereinafter made apparent.

Fig. 3
isa sectional view taken on the line 8 8 of Fig.
2. Fig. 4 is a longitudinal sectional view of
a slightly-modified form of the casing form-
ing the mixing-chamber. Fig. 5 is a similar
view of the spreader. Tig. 6 is a detail per-
spective view of the spreader, and Fig. 7 isa
detail view of two of the interchangeable front
nozzles. ' ‘ '
Referring to the drawings, the numeral 1
indicates a cylindrical tube, which is tapered
or contracted near its forward end, as at 2,
and terminates in a cylindrical nipple 8, which
is exteriorly threaded, as shown and for a
On the
rear end of the tube 1 is screwed a collar or
reducer 4, which is interiorly threaded on its

reduced portion, as indicated at 5, and in said.

threaded portion is screwed a steam or air
nozzle 6, which is of less diameter than the
tube 1 and is provided with a conical forward
end 7, which corresponds in shape to the in-
ner reduced end 2 of the tube 1, and is pro-
vided at said conical end with an aperture 8
for the discharge therethrough of the jet of
steam or compressed air. On the threaded
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portion 9 of the nozzle 6 and immediately in”

rear of the reducer4isscrewed a lock-nut 10.
On the rear end of the nozzle 6is screwed an

‘elbow 11, to which is connected the pipe 12

for feeding steam or compressed air to said
nozzle. - In the present instance the pipe 12
is shown as leading from the steam-dome 13

“of the boiler and operates to feed steam to

the nozzle 6.

On the under side of the tube 1 is formed a -

nipple 14, to which is connected the oil-supply
pipe 15, which is provided with a regulating-
valve 16. The oil may be fed to the burner
through the pipe 15 by any suitable pressure
or by gravity, but preferably by means that
will exert at least forty pounds pressure on
the oil. ,

The numeral 17 indicates a casting having
an enlarged cylindrical rear end 18 and a
tapered front portion 19, the interior of said
casting being funnel-shaped,as indicated at 20.
The cylindrical portion 18 of the castingispro-
vided centrally with the threaded aperture 21,
in which is screwed the threaded end 3-of the
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tube 1. Formed in the rear enlarged end of
the casting isa plurality of openings 22, which
communicate with the funnel-shaped interior
20 of the casting, said portion 20 constituting
a mixing-chamber, as will be hereinafter ex-
plained.

Formed on the end 3 of the tube 1 in the
rear of the screw-threadsis a circumferential
collar 28, and rotably mounted on said end 3
between the enlarged end 18 of the casting
and the collar 23 is a disk 24, provided with
apertures 25, which are adapted to register
with the ports 22 of the mixing-chamber.
Said disk or valve is provided with a radially
or laterally projecting handle 26, by means of
which said disk may be turned to cover or
uncover the ports 22.

- Fitted around the periphery of the enlarged

portion 18 of the mixing-chamber is a shell or
casing 27, which also surrounds the forward
portion of the tube 1 and nozzle 6 and extends
vertically upward and communicates with the
smoke-stack or offtake 28 of the boiler, as in-
dicated at 29.  Screwed in the forward end of
the mixing-chamber is a tube 80, denominated
by me as the ‘‘front” nozzle. In practice I
provide a plurality of such front nozzles, as 30,
31, and 32, of different lengths, and the outer
end of each of said tubes is provided with a cir-
cumferential collar 33 and a threaded end 34,
and adapted to be screwed on said threaded
end is a spreader 35, comprising a flat casting
terminating at its rear end in a nipple 36,
which is internally threaded for its adjustment
to the threaded end 34 of the front nozzle.
The spreader is provided with two diverging
passages 37, which are separated at the outer
end of the spreader by a central core or bridge-
piece 38, wedge-shaped in cross-section. Each
of said passages 87 is preferably of the same
cross-sectional area as the front nozzle 30, and
said passages at their outer ends extend later-
ally outward across the front end of the
spreader, as indicated at 37* and as shown
most clearly in Fig. 5 of the drawings. The
front nozzle extends through the front wall
of the furnace and through the fire-linings,
and the rear portion of the burner is supported
by the pipe connections. The casing 27 is
slotted, as at 89, for the passage therethrough
of the handle 26 of the valve, and fitted on said
handleisasegment-shaped cover-plate 40, that
is disposed over the slot 39 and operates to
maintain the said slot ¢losed at all times irre-
spective of the disposition of the valve.

The operation of my improved device isas
follows: Steam is fed from the boiler through
the nozzle 6, and oil is fed to the tube 1 by
the pipe 15. The steam issuing from the noz-
zle 6 in the form of a jet acts by suction to
draw the oil through the tube 1 and to forci-
bly eject it through the end 3 of the tube and
into the mixing-chamber 17. The steam and
oil are thoroughly commingled in said cham-
ber and are forcibly ejected through the front
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nozzle 30 and into the fire-chamber through the
spreader 35, which operates tospread the flame
in a broad sheet over the entire area of the fire-
chamber. The vapor as it passes out through
the passages 37 expands laterally outward in
both directions through the horizontal lateral
extensions 37" of said passages. As the oil and
steam are fed into and through the mixing-
chamber 17 the gases and unconsumed prod-
ucts of combustion are drawn by suction from
the offtake or smoke-stack 28 and are fed by the
casing 27 through the ports 22 into the mixing-
chamber, where they commingle with the oil
and steam and are fed with the latter into the

fire-chamber, where they are consumed, there-

by adding to the more perfect combustion of
the oil by reducing the amount of cold air ad-
mitted to the furnace. The quantity of gases
thus fed to the burner may be regulated by
turning the valve 24 or in case that it isnot de-
sired to feed any of said gases to the burner the
valve may be entirely closed. The rear end
of the nozzle 6 is provided with an unthread-
ed portion 41, which is adapted to be grasped
by a wrench, so that by turning the nozzle 6
in one direction or the other the tapered or
conical end of said nozzle may be adjusted
toward or from the correspondingly-shaped
portion 2 of the tube 1, thereby regulating
the relative portions of the steam and oil.
After the adjustment has been properly ef-
fected in the manner described the lock-nut
10 should be screwed up tightly against the
rear end of the reducer 4, thus making it im-
possible for a careless or inefficient attendant
to inadvertently destroy the adjustment.

In practice the thickness of the front walls
and fire-linings of furnaces vary greatly, and
by providing each burner with a plurality of
interchangeable nozzles in the manner before
described the burner may be fitted to any
boiler-furnace on the market. = As shown
most clearly in Fig. 2, and as before stated,
the front nozzle extends through the front
wall and fire-lining of the combustion-cham-
ber and in practice the tube is inserted be-
tween the fire-doors. In case it is not desired
to feed the gases from the offtake or smoke-
stack of the furnace to the burner the casing
27 may be entirely dispensed with, and in such
case I also prefer to dispense with the valve
94 and construct the rear end of the mixing-
chamber solid, as shown in Fig. 4 of the draw-
ings.

I have described the burner as being con-
nected with the steam-space of the boiler,
whereby the steam is fed to the nozzle 6 and
is commingled with the oil; but it will be mani-
fest to those skilled in the art that instead of
feeding steam to the burner, as described,
compressed air may be employed for the same
purpose or the steam may be taken from an
auxiliary boiler.

In some types of boilers it may be desired
to feed a round flame under the boiler-tubes
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instead of the broad flat sheet, as hereinbe-
fore described, and in such cases it is merely
necessary to unscrew the spreader 35 from
the end of the nozzle and the flame will then
be ejected from said nozzle in the shape of a
long drawnout stream.

I prefer to provide the casing 27 with a
peep-hole 42, covered with mica or other suit-
ablé non-combustible transparent material, by
means of which the boiler attendant or engi-
neer is able to discern the amount of smoke,
if any, issuing fromthe stack. -Of coursethis
will indicate to him more definitely how per-
fect is the combustion being obtained in the
furnace without the necessity of going out-
side to observe the top of the stack or open-
ing the fire-doors of the furnace to obtain a
better view. It will also enable him to dis-
cern more readily the amount of unconsumed
gases and affords an easy access to the stack
should it be desired to take the temperature
or analyze the chimney-gases.

By means of my improved burner either
coal or oil may be employed without altering
any part of the furnace, and, furthermore, in
using my improved burner no target or bridge-
wall is necessary, thereby avoiding the con-
centration of the heat toward the front end
of the boiler, a great objection to the present
burners on the market. I am enabled to do
away with the target or bridge-wall or a wall
of any description whatsoever, by reason of the
perfect combustion obtained by the use of my
improved burner and by the even distribution
of the heat obtained by myimproved spreader
and the setting and adjustment of the burner
outside the furnace.

Having thus described my invention, what
I claim is—

1. In a vapor-burner, the combination with
a mixing-chamber, of means for feeding oil

and air or steam thereto, anozzle fitted to the |

discharge end of the mixing-chamber, and a

-spreader fitted on the end of the nozzle, said

spreader having two oppositely - extending
passages communicating at their outer ends
with oppositely and laterally projecting chan-
nels, substantially as described. ]

2. In a vapor-burner, the combination with
a mixing-chamber, and means for feeding oil
and alr or steam thereto, of a nozzle fitted in
the discharge end of the mixing-chamber, and

38

provided at its extremity with a spreader
comprising a hollow casting having two di-
verging passages separated by an interven-
ing wedge-shaped core or bridge-piece and
two oppositely and laterally extending chan-
nels formed in the end of the spreader and
communicating, respectively, with said pas-
sages, substantially as shown and described.

3. Inavapor-burner, the combination with
a mixing-chamber, of means for feeding oil
and air or steam thereto, a nozzle fitted to the
discharge end of the mixing-chamber, and a
spreader mounted on the free end of the noz-
zle and comprising a flat metallic casting pro-
vided with two diverging passages each of
which is at least of the same cross-sectional
area as the area of the nozzle, and a core
or bridge-piece separating said passages, sub-
stantially as described.

4. Inavapor-burner, the combination with
a mixing-chamber, of means for feeding oil
and air or steam thereto, a nozzle fitted to
the discharge end of the mixing-chamber, a
spreader mounted on the free end of the noz-
zle and comprising a flat metallic casting pro-
vided with two diverging passages each of
which is at least of the same cross-sectional
area as the area of the nozzle, and a wedge-
shaped core or bridge-piece separating said
passages, substantially as described.

.5. The combination with a steam-boiler and
its furnace, of a nozzle projecting through
the front of the furnace, a mixing-chamber
apertured atits rear end and fixed on the rear
end of said nozzle, an injector fitted in the
rear end of the mixing-chamber and arranged
to inject into said chamber the mixture of oil

and air or steam, a casing surrounding the

mixing-chamber and injector and leading to
the furnace-offtake for conveying the uncon-
sumed products of combustion from the oft-
take to said mixing-chamber, and a valve con-
trolling the apertures in the rear end of the
mixing-chamber for regulating the admission
of said unconsumed gases-to the mixing-
chamber, substantially as described.
Intestimony whereof I have hereuntosetmy
hand in presence of two subscribing witnesses.

JOSEPH G. BRANCH.

‘Witnesses:
CHRISTIE S. (OSHERT,
D. H. DamLEY.
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