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This invention relates to fuel burners and has
for an object to provide a burner for fuels in sus-~
pension of novel and improved construction which
is stable over a wide range of capacities.

In accordance with the present invention-a
portion of the air for combustion, or other gas,
is supplied as a tertiary fluid around the pe-
riphery of the burner throat in such a way as to
shield the tile of the throat from the fuel stream
and means are provided for causing the tertiary
fluid-to rotate in a controlled manner so as to
maintain the ‘desired flame shape. When the

- tertiary fluid is air a richer mixture of fuel and
secondary air is obtained than would be the case
if-all of the air for combustion were admitted
through the burner tube, and more stable opera-
tion results, particularly at the lower burner ca-
pacities.

The invention further provides a fuel admis-
sion chamber of larger diameter than the burner
tube and having an end wall extending entirely
therearound which controls the fuel flow to the
burner tube.

-Although the novel features which are believed
to be characteristic of this invention are pointed
out.more  particularly 'in- the claims appended.
hereto, the invention will be better understood by
referring to the following ‘description, taken in
connection:with the accompanying drawings in
which a specific embodiment thereof has been sef
forth for purposes of illustration.

‘In the drawings,

Flg 1 is a longitudinal section through a burner
embodying the present invention; and

Figs. '2 ‘and - 3 -are transverse sections taken
on the lines 2—2 and 3—3 respectively of Fig. 1.

Referring to :the drawings, the construction
shown comprises a wind box front plate {0 which
is: separated from a furnace wall {I to provide
a: wind box or plenum chamber 12 therebetween
which may be' closed or open, depending upon
whether the combustion air is to be supplied un-
der a positive pressure or at atmosplieric pressure.
The furnace wall | | forms a part of a combustion
chamber. To the wind box front plate 10 is at-
tached as air register front plate {4 which carries
an air register 15 of standard type having periph-
eral air ‘doors 16 which are arranged to admit
air from the wind box 12 to the interior of the
air register., The doors 16 are shown as arranged
conically about the periphery of the air register
i5. It is to be understand, however, that they
may be arranged cylindrically if desired. -In the
embodiment shown, the doors {6 are indicated as
actuated in unison by a gear and pinion T which
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is controlled by a handle 18 accessible from the
front of the register front plate 14. The air reg-
ister front plate {4 is provided with a central
boss 20 having a pipe 21 through which a fuel.
atomizer barrel carrying liquid fuel extends. The
atomizer barrel is provided at the furnace end
with a tip which is .suited to discharge fuel for
combustion, A diffuser plate 23 of the usual form
is shown as. attached to the pipe 21 and its posi-
tion is controlled by an operating rod connected
to the hub of diffuser 23 as shown in Fig. 1.” ~

The air register 15 is provided with a throat
plece 25 through which the rotating secondary
air is discharged axially. - 'The throat. piece 25
opens. into a pulverized fuel chamber 26 which
is formed by a front transverse wall 27 and a
rear transverse baffle wall 28 joined by a periph-
eral wall 29 which is arranged in the form of a
curve of decreasing radius as shown more clearly
in Fig. 2. ' A fuel supply duct 30 opens tangential-
1y into the fuel chamber 26 so as to supply pul-
verized or suspended fuel:to said chamber and
to cause the same to pass around the chamber
and then to advance axially into a burner tube
35. The wall 28 extends entirely around:the
burner tube 35 so that direct passage of fuel into
the tube without first flowing over the wall 28 is
prevented. The supply duct 30 is shown as at- -
tached by flanges 31 to a fuel supply pipe 32.

The burner tube 35 is provided at its forward
end with a conical section 36 which is attached
to the rear radial wall 28 of the fuel chamber 26
and extends at its furnace end into the burner
throat 39 which is formed by a ring of tile 40 of
standard construction. The free end of the burn-
er tube 35 is spaced from the burner throat 39 to
provide an annular fluid passage 41 therebetween,
A ring 34 is adjustably secured to the end of: the
burner tube 35 for adjusting the admission pas-
sage 41, The ring 34 may be adjusted axially
over the burner tube 35 for this purpose by a rod
63.

A cylindrical wall 45 extends between the wall
28 and a flange 45a attached to a furnace wall
front plate 46 which in turn is attached to.the
wall i of the furnace. This cylindrical walil 45
is spaced from the burner tube 35 to provide an
annular ¢chamber 47 therebetween which con-
nects: with -annular passage 41 at the burner
throat,

A pair of fluid supply ducts 48 (Fig. 3), which
are arranged in diametrically opposite posmons
are connected to supply air or other fluid tangen-
tially to the annular chamber 41. These ducts 48
may be open to the plenum chamber or wind boxj
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12 as shown (or may be supplied separately) and
are provided with suitable dampers 50 by means
of which the amount of fluid supplied there-
through may be controlled. The dampers 59, as
shown in Fig. 2, are connected to levers 5i and
links 52.for-eperation in unison. Thelinks 52 are
pivotally ‘connected to a plate 53 whigch is pivoted
at 54 to an ear 55 on the eylindrical wall 45, Plate
53 is attached to a control rod 56 which extends
through the air register front plate 14 and is
provided with a handle 57.
fluid admission to chamber 47 either with.or with-
out rotation may be provided. :

A conical member 80 is attached to the air reg-
ister throat piece 25 and extends into the fuel
chamber 26 to prevent fuel from entering the
air register chamber. This member may be ad-
justed axially by an adjusting rod 84.

In addition, vanes 61 may be mounted Letween

the burner tubie 835 and- the cylindrical wall 4§ .

and adjusted by handles 2. These vanes §! are
adjustable through at least 186° so tha} the fuid
supplied to the passage ## from the chamber 47
may be caused to rotate in either direction or to
ﬂow w1thout rotation as desired.

Operation

In the _operation of this device, 8 stream of
fuel suspended in carrier (prlrna,ry) fluid is sup-

plied through -the pipe 32 and the duct 3§ to .

the fuel chamber 26 which, being of spiral form,
causes the fuel to be evenly distributed as it ro-
tates and passes over the baffle wall 28 into the
burner tube .35. At the same time, secondary

air from the plenum chamber {2 c'lters the air j;

register between the air register doors {6, which
impart a whirling motion thereto and cause the
air to rotate and to pass axially through the air
register throat piece 25 and through cone &0

to be mixed with the fuel suspended in primary

fluid from chamber 26 in the burner tube 35.
This mixture of fuel with pbrimary fluid and sec-
ondary air then passes through the burner tube
35 and is discharged from the open end thereof
at the burner throat 38 where combustion takes
place. Due to the tangential flow of fuel into
the chamber 26 and to the rotation of the sec-
ondary air in the air register {5, the mixture
of fuel and air rotates peripherally as it ad-
vances along the burner tube 35. .

. The fuel emerging from the burner tube 35 is
ignited initially by suitable means such as lig-
uid-fuel from the atomizer tip 22 and thereafter
burns in a flame extending outwardly from the
end of the burner tube. It is to be understood
that after ignition takes place, the fuel atomizer
barrel may be retracted.

If air is the tertiary fluid a portion of the air
in the plenum chamber (2 passes through the
dampers 50 into the tertiary fluid chamber 47
wherein it is likewise caused to rotate due to
the tangential position of the air admission ducts
48 and the position of dampers 50, Tertiary fluid
other than air may be supplied from a separate
source. The tertiary fluid may rotate in either
direction or may be supplied without rotation.
This rotating tertiary fluid then advances along
the outside of the burner tube 85 and discharges

Other methods of

2,446,069

[

10

4
closure purposes, and may be used without vanes
6l.

The rotation is also controlled by the vanes 61
which, in conjunction with the tangential ducts
48 and dampers 50 may be adjusted to vary the

.degree; of rotation congurrent with er-counter to
“the fuel in the tube 35¢ according to the flame

characteristics desired. It has been found that

..rotation of the tertiary fluid assists in maintain-

ing a short flame and that the flame shape may
be adjusted by varying the amount and direction
of rotation of the tertiary fluid.

The use of air or the tertiary fluid also facili-

 tates dgnition by - creating a richer mixture

through the burner tube and thus permits the

. burner to be operated at a lower capacity. Hence,
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through vanes 61 and the annular passage 41 at |

the burner throat where it.is supplied to the mix-
ture of fuel and secondary air.

The dampers 50 not only serve to throttle the
tertiary fluid, but may also be used to vary the
degree of rotation thereof, depending on the di-
rection in which the dampers are rotated for

70

%

a wider range between maximum and minimum
capacity is obtained than would be the case if all
of the air from chamber 12 were supplied through
the air register as secondary air. The proportion
of tertiary to secondary air is variable to conform
to the ignition characteristics of the fuel in such
a way as to avoid either loss of 1gn1t10n or back
burning.  The tertiary fluid also shields. the tile
surface of the burner throat from the pulverized
fuel and prevents the accumulatlon -of..ash on
the refractory throat.

Usually it is possxble to set the tertiary air
dampers and register doors 16 at predetermined
positions and to vary the flow of secondary and
tertiary air throughout the capacity range of the
burner solely by varying the air pressure in the
wind box or plenum chamber.

Air for combustion is supplied through the air
register 18. The primary or tertiary fluid may,
however, be inert or other than air depending
upon the required conditions.

What is claimed is:

1. A fuel burner comprising a burnel tube
adapted to connect with a combustion chamber,
means forming an annular fuel channel.af the
entrance end of said burner tube open throughout
its entire inner periphery for the unrestricted flow
of fuel radially into said burner tube and formed
by a pair of similar spaced annular transverse
walls one of which extends -entirely around and
radially. outward from the end of said.burner tube
to form a continuous flat annular baffle .of sub~
stantial radial extent around its entire periphery
over which the fuel flows before entering .said
tube, said baffle having its inner edge substantially
flush with said tube at the entrance end thereof,
the other of said walls being spaced beyond the
end of said burner tube, and a peripheral wall of
progressively decreasing radius joining said trans-
verse walls to form an outer. .closure: for said
chamber, said peripheral wall Iying substantially
beyond the periphery of said tube around the en-

- tire periphery thereof so as to provide a continus

ous annular fuel channel for the recirculation of
fuel lying entirely beyond the periphery of the
burner tube, a fuel inlet duct carrying. a stream
of fuel suspended in a carrying fluid communi-
cating tangentially with said annular chamber at
its point of greatest radial width to cause the
fuel to rotate in said chamber and to pass radially
inwardly therefrom into said burner .tube, and
air admission means locabed substantially en-
tirely in advance of said fuel-chamber. to leave
said chamber unobstructed and having means
supplying a rotating air stream axially to said
annular passage for mixing with the fuel as it
flows therefrom into said burner tube

2:'A fuel burner- comprising. . a - burner tube
adapted to connect with a combustion chamber,



2,446,069

5

burner tube and having means to supply a rotat-
air admission means located in advance of said
ing air stream axially to said burner tube, means
forming an annular fuel channel between said
burner tube and said air admission means open
throughout its entire inner periphery to said ro-
tating air stream, a fuel inlet duct carrying a
stream of fuel suspended in a carrying fluid com-
municating tangentially with said annular chan-
nel, said annular channel decreasing progressive-
1y in radial extent from said inlet duct around
its circumference, but having a substantial mini-
mum radial extent so as to provide a continuous
annular channel for the re-circulation of fuel
around seid channel entirely beyond said ro-
tating air stream, said channel being adapted for
the uniform admission of fuel around its pe-
riphery radially inwardly into said burner tube.
ROBERT C. VROOM.
JOHN DUNN.
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