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2,965,163
MULTIPLE FUEL BURNER
William F. Lange, Springdaie, Conn., and Arleigh W.
Anderson, Pasadena, Calif., assignors to Peabody En-

gineering Corporition, New York, N.Y., a corperation
of New York

Filed May 1, 1957, Ser. No. 656,295
5 Claims. (Cl. 158—11)

This invention relates to fuel burners and more par-
ticularly to a combination multiple fuel burner.

An object is to provide a burner of the above type
having novel and improved characteristics.

Another object is to provide a combination burner of
the above type having improved cooling means.

Amother object is to provide a burner having a pair
of concentric fuel barre's so constructed and arranged
that either or both fuel barrels may be used as desired
without readjustment or retraction of either barrel.

Another object is to provide a burner construction
wherein one fuel barrel is cooled by the flow of fuel
through the other barrel whereby the unused barrel need
not be retracted or removed when the other barrel is in
use.

Various other features of the invention will be appar-
ent from the following disclosure.

The nature of the invention will be better understood
by referring to the following description taken in con-
nection with the accompanying drawings in which cer-
tain specific embodiments have been set forth for pur-
poses of illustration.

In the drawings:

Fig. 1 is a longitudinal section through a burner em-
bodying the invention with parts in elevation;

Fig. 2 is a section taken on the line 2—2 of Fig. 1
showing the construction of the gas and air valve;

Fin. 3 is a broken section similar to Fig. 1 but on a
larger scale;

Fiy. 4 is a broken section similar to Fig. 3 but with
the oil barrel in elevation, illustrating a further embodi-
ment of the invention;

Fig. 5 is a sectional view similar to Fig. 1 illustrat-
ing an embodiment wherein the gas ports are adjust-
able;

Fig. 6 is a broken section of the embodiment of Fig. 5
but on a larger scale;

Fig. 7 is a detail view of a burner head wherein the
gas ports are disposed entirely within the end of the
gas barrel; and

Fig. 8 is an enlarged detail view partly in section of a
type illustrating a further embodiment of the invention.

Referring more specifically to Figs. 1 to 3, the inven-
tion is shown as embodied in a gas and oil burner hav-
ing an oil barrel 16 and a concentric gas barrel 11 mount-
ed as a unit with the gas barrel 11 extending through
the hub 12 of the front plate 13 of an air register 14 of
standard comstruction having peripheral air doors 15 and
communicating with a burner opening 16 in a furnace
wall 17. The front plate 13 is attached to a wall 18
spaced from the furnace wall 17 to form a plenum cham-
ber 19, through which air for combustion is supplied to
the air register 14. The usual diffuser plate 20 is dis-
posed to slide on the gas barrel 11 and may be adjusted
in position by a rod 21 extending through the plate 13
adjacent to the hub 12 and provided with an adjusting
handle 22.

The oil gun may be of the mechanical atomizing type
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or of the steam or air atomizing type. In the form shown
the oil gun comprises an outer oil barrel 10 and an inner
steam tube 25, concentric with the .oil barrel 10 and
spaced therefrom to provide an annular oil passage 26.
The oil gun terminates in a tip or head 27 of the usual
construction.

A gas tip or cap 28 is provided with a hub 29 which
is threaded onto the oil barrel 10, with a lip 38 which
clamps the oil tip 27 in place on tip plug 274 and the oil
barrel 18 and with a flared skirt 30, the peripheral por-
tion of which fits within the end of the gas barrel 11
to form a slip joint 31 for allowing relative movement
of the parts in response to differences in expansion. Oil
tip 27 and gas tip 28 may be combined in one piece.

The skirt 30 is provided with one or more rings of
gas ports 32 and the gas barrel is formed with an ad-
ditional row or rows of gas ports 33 communicating with
the annular gas passage 34 between the oil barrel 10 and
the gas barrel 11.

The oil tip 27 and the gas tip 28 may be streamlined
to avoid eddy currents in the combustion air passing over
the tips.

At the fire room (rearward) end the oil barrel 10
is centered and supported in the gas barrel 11 by fins
35. The rearward end of the gas passage 34 is closed by
a cap 36 which is attached to the oil barrel 16 and is
formed with a skirt 37 which registers with the end of
the gas barrel 11. The cap 36 is secured in place and
sealed to gas barrel 11 by a quick detachable coupling
comprising a split ring 3% having peripheral flanges 40
and 41 which seat in corresponding grooves 42 and 43
in the gas barrel 11 and in the cap skirt 37 respectively.
The quick detachable coupling embodies a flexible seal-
ing ring 43a.

The oil barrel 10 and steam tube 25 are attached to
the usual atomizer coupling 45 having connections to
an oil pipe 46 and steam pipe 47 through yoke coupling
73. The gas passage 34 communicaies through a port
48 with a supply pipe 49 connected through a two-way
valve 50 to gas supply pipe 51 and air supply pipe 52.

In the operation of the combination oil and gas burner
shown in Figs. 1 to 3 oil is supplied to oil barrel 10 from
the oil pipe 46 and gas for combustion is supplied to the
gas barrel 11 from the gas pipe 51 through the valve 50.
The oil is atomized by the oil tip 27 in the usual man-
ner. In the embodiment shown the oil gun is of the
steam atomizing type and steam is supplied by the feed
pipe 47. It is to be understood, however, that other types
of oil guns may be used and the oil gun may for exam-
ple be of the wide range mechanical atomizing type in-
volving oil supply and return in which case the steam
supply is omitted and oil return line is used. The gas
which passes through the gas barrel 11 flows through the
rings of ports 32 and 33.

A feature of the invention is the arrangement of the
parts so that the gas for combustion in the gas barrel 11
flows over and in contact with the outer surface of the
oil barrel 10 in its passage from the gas port 48 to the
discharge ports 32 and 33 in the gas tip 28, and in the
barrel 11, respectively. This gas is capable of effectively
cooling the cil barrel and the oil tip by direct heat trans-
fer, particularly when the gas is very cold as is often the
case. This cooling action of the gas eliminates the ne-
cessity for additional cooling means for the oil barrel
and also permits the oil barrel to remain in place when
gas alone is being fired.

The oil barrel is also cooled by the flow of fluids there-
through. When oil only is being burned alternate cool-
ing may be effected by alternately supplying cooling air
through the gas barrel from the air pipe 52 by suitable
adjustment of-the valve 5¢. This cooling air enters the
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furnace at the burner tip and constitutes additional com-
bustion air.

The embodiment of Fig. 4 is generally similar to that
shown and described in connection with Figs. 1 to 3. In
Fig. 4 however the rearward end of the oil barrel 10a is
slidably mounted in a bushing 55 in an end plate 56
which closes the end of the gas barrel 11a. The oil
barrel 10a is provided with an oil atomizing tip 57 hav-
ing a tapered surface 58 which seats in a correspondingly
tapered surface in the end of the gas barrel ila. The
surface S8 is held seated in the end of the gas barrel 11a
by means of a spring 59 which is disposed on the rear-
ward end of the oil barrel 16a between a bushing 55 and
a collar 66 which is secured to the oil barrel 16a.

In this embodiment the forward (furnace) end of the
gas barrel 11g is made cornical as at 61 and is provided
with a ring of gas ports 62 to form the gas tip. No rela-
tive movement between the gas tip and the gas barrel is
required since the differences in expansion are taken up
by spring 59 and by the movement of the rearward end
of the oil barrel 16a in the bushing 55.

The embodiment shown in Figs. 5 and 6 is generally
similar to that of Figs. 1 to 3 except that adjustable gas
ports are provided in the gas tip. In this embodiment
the peripheral portion of the skirt 30b of the gas tip 28b
is provided with a ring of elongated slots 78 which over-
lap the end of the gas barrel 11b. The peripheral por-
tion of the skirt 395 is adapted to slide within the gas
barrel 115 so as to vary the exposed areas of the slots
70. The end of the gas barrel 115 is tapered as shown
at 71, and wall 72, which forms the forward ends of the
slots 70, may be similarly inclined for directing the gas
forwardly and cutwardly in the usual cone of fuel. Gas
ports may be arranged to discharge fuel at any desired
angle with respect to the axis.

‘The rearward end of the oil barrel 105 is attached to
a yoke coupling 73 which is connected by a piston red
74 to a piston 75 operating in a cylinder 76. The cylin-
der 76 is attached by a pin 77 to the rearward end of
the gas barrel 116. The two ends of the cylinder 76 are
connected by pipes 78 and 79 to a control valve 88 to
which fluid under pressure is supplied from the line 81.
The arrangement is such that by suitable adjustment of
the control valve 89 fluid pressure is applied to one end
or the other of the cylinder 76 so as to shift the piston
75 and with the piston the oil barrel 165 and the tip
28b with respect to the gas barrel 115 so as to adjust the
exposed area of the slots 70.

In this embodiment the size of the gas ports may be
adjusted during operation so as to vary the quantity of
gas burned in accordance with variations in load. The
control of valve 88 may be made automatic for exam-
ple in response to variation in load or variation in steam
pressure or the like so as to automatically adjust the
quantity of gas burned to the optimum conditions. By
varying the size of the gas ports over the range, the gas
pressure behind the ports may be kept substantially con-
stant and the exit velocity from the ports maintained
more nearly constant. This tends to result in better mix-
ture at reduced loads.

In the embodiment of Fig. 7 the forward end of the
gas barrel 1ic is tapered inwardly to form the gas tip
85 which is provided with a ring or rings of gas ports 6.
The tip 85 terminates in the cylindrical surface 87 in
which the enlargement of hub 89 slides. The oil tip 88
is attached to the oil barrel 11c by a hub 89 as in the
previous embodiments.

In this form all of the gas ports are carried in the gas
tip which is attached to the gas barrel itself and provi-
sion is made for relative expansion of the parts by means
of the sliding fit between the cylindrical surface 87 of the
gas tip and the surface of the enlarged section of hub 89.

In the embodiment of Fig. 8 the gas tip 90 is welded
or otherwise permanently secured to the outer surface of
the oil barrel 104 and is provided with a skirt 91 having
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a sliding fit with the inside of the gas barrel 11d. The
gas tip 90 is provided with rows of gas orifices 92 as
above described. A cap 93 having steam ports 94 is pro-
vided with a skirt or shank 95 which fits over the outer
surface of the steam tube 254 and is formed with a
flange 96 which engages the end of the oil barrel 164
and closes the end of the anntlar oil passage 26d. The
flange 96 is provided with oil ports 98. An oil tip 99
provided with the usual oil discharge ports 101 is seated
over the end of the oil barrel 184 and is spaced from the
cap 93 to provide a mixing chamber 109 in which the
steam impinges upon and atomizes the oil for discharge
through the ports 101. A retaining ring 192 is threaded
on to the outer surface of the oil barrel 104 and is pro-
vided with a lip 163 which clamps the oil tip 99 and the
cap 93 in place against the end of the oil barrel 184.

It will be noted that in the construction of Fig. 8 any
oil which may leak around the end of the oil barrel and.
past the screw threads on which the ring 102 is seated is
prevented by the sealed joint between the gas tip 90 and
the oil barrel 1084 from entering the gas passage and in-
terfering with the discharge and combustion of the gas-
eous fuel.

It is to be understood of course that the features dis-
closed in the various embodiments are interchangeable
and may be used in accordance with the characteristics
which are required in a particular installation. All of
these embodiments are characterized by the direct pas-
sage -of the gas over and in confact with the outer sur
face of the oil barrel regardless of whether or not oil is
being fired. The gas accordingly cools the oil barrel by
direct heat transfer and cools the tips due to the heat
conduction from the tips to the barrels and thence by
heat transfer from the barrels to the gas stream.

A particular advantage of this construction is that
the oil tip and gas tip remain in place at all times even
though a single fuel only is being burned so that they
are instantly available for use when required. Hence the
fuel may be shifted from .0il to gas or vice versa without
adjusting the position of the tips and without retracting
or advancing either of the barrels. Other improved op-
erating characteristics will be apparent to a person skilled
in the art.

In the above description a combination gas and oil
burner has been described for convenjence. Tt is to
be understood however that the burner may be used
with various combinations of fluid fuels. For example
for burning two different types of gaseous fuels or two
different grades of oil fuel, either simultaneously or al-
ternately, or three grades of gaseous fuels can be burned
by introducing a third gaseous fuel through the pipe 47.

What is claimed is:

1. A multiple fuel burner comprising an inner barrel
having an axial tube therein spaced from said barrel to
form therewith separate and concentric passages for fuel
oil and an atomizing fluid respectively, an atomizing tip
assembly at the forward end of said barrel and having
forward and rear walls forming a mixing chamber, said
rear wall having passages therein communicating with
both of said concentric passages to supply oil and atomiz-
ing fluid to said mixing chamber, said front wall having
a plurality of peripheral openings for discharge of an
atomized spray of oil for combustion, means securing
said atomizing tip assembly to said barrel, said rear wall
having a sleeve extending axially therefrom to make a
sliding fit with said tube for permitting relative axial
movement of said tube and barrel in response fo dif-
ferential expansion thereof, an outer gas barrel concen-
tric with said inner barrel and spaced to form therewith
an annular gas-passage and a gas tip comprising an annu-
lar member having a multiplicity of separated openings
for the discharge of gas for combustion, means securing
said gas tip to said inner barrel in heat transfer rela-
tionship therewith, said gas tip having an outer skirt
portion making a sliding fit with said gas barrel for per-
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mitting relative axial movement of said barrels due to
differential expansion thereof.

2. A multiple fuel burnc: as set forth in claim 1 in
which said skirt of said gas tip is provided with elongated
ports around its periphery overlapping the end of said
otiter barrel and means is provided for shifting said
inner barrel and said gas tip axially for adjusting the flow
area of said ports.

3. A multiple fuel burner as set forth in claim 2 in
which the adjusting means comprises a cylinder and pis-
ton arranged to cause relative sliding movement of the
respective barrels and connections are provided for sup-
plying fuel to the respective barrels and other connec-
tions are provided for supplying fluid pressure to the re-
spective ends of said cylinder for adjusting the position
of said piston therein.

4, A multiple fuel burner as set forth in claim 1 in
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which said securing means is embodied in said gas tip
and includes means to clamp said atomizing fuel tip
assembly to said inner barrel.

5. A multiple fuel burner as set forth in claim 1 in
which a quick detachable coupling is provided to con-
nect said outer barrel to said inner barrel.
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