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This invention relates to burners for pul-
verized coal furnaces and particularly to that
type which is adapted to discharge the incom-
ing stream of fuel and air in the shape of a

g spirally whirling mass, either in the shape
of a hollow cone or of a tubular form.

The principal object of my invention is
to provide a burner of this type which can
be adjusted so as to alter the shape and length

10 of the flame, and thereby the point where
combustion will cccur in the combustion
chamber.

Another object of my invention is to pro-
vide-a burner for pulverized fuel in which

16 the incoming fuel will be intermingled with
a stream of primary air, means for whirling
said primary mixture and means for con-
trolling the shape of the discharge of the
primary mixture into the furnace.

Another object of my invention is to pro-
vide a burner of this character whereby a
secondary stream of air will be caused to ex-
pand through the cone of coal and primary
air in a whirling motion, the rotation of
25 which is in a direction opposite to that of
the primary air, and means for adjusting the
whirling means for controlling the shape of
the discharging secondary air.

A further object of my invention is to pro-
vide a pulverized fuel burner having inde-
pendent adjustable whirling means for pri-
mary and secondary air and means for keep-
ing the primary and secondary air streams
separate while passing through the burner.

The novel features of my invention will
be move fully understood from the following
description and claims taken with the draw-
ings, in which:

Fig. 1 is an outside plan view of the
burner;

Fig. 2 is a sectional elevation taken on the
line 2—2 of Fig. 1; ‘

Kig. 3 is an end view looking on the out-

side of the burner toward the furnace; and
b Flig. 4 is a view looking on the inside end
of the burner from the inside of the furnace.

Referring to the drawings, the furnace
wall 10 is provided with an opening 11 ex-
tending from the outside 12 to the inside 13.
The portion 14 not occupied by the burner
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is flaved outwardly from the inner end of
the burner so as to provide a conical outlet
having increasing diameter.

The throat sleeve 15 is formed to fit-into
opening 11 in the furnace wall and consti-
tutes the supporting member for the remain-
der of the burher parts.” The end of sleeve
15 is provided with a flange 16 to which is se-
cured the involute fuel feeder 17.

The feeder has an intake 18 arranged tan-
gentiaily of the burner through which a mix-
ture of fuel and primary air enters. The en-
tering mixture is under pressure and travels
with increasing velocity within the feeder in’
an involute path which imparts a whirling g
motion to the mixture before it reaches the
discharge opening 19 of the feeder.

Through the center of the feeder 17 is
positioned a burner tube 20 which separates
the primary air and fuel as it leaves the g
feeder outlet 19 from the secondary air which
is directed into the path of the primary air
and fuel through the inside of the tube.

The rear end of burner tube 20 is provided
with a flange 21 which is connected to a simi- yg
lar flange 22 of the feeder. A cylindrical
air register 23 having front and rear flanges
24 and 25 abuts the ﬁange 21 of burner tube
20, The three flanges 21, 22 and 24 are se-
cured by bolts, thus forming a continuous
and separate passage for the secondary air
through the center of the burner. The
feeder casing 17 acts as a centering means for
the tube 20 and register 23 and when the
three parts are bolted together a rigid and
unit structure is formed: therefrom.

The burner as a whole is enclosed within:
an air duct 26 which supplies secondary air
to the burner. The chamber comprises front,
top, side and bottom plates 27, 28, 29 and 30
respectively.. The front plate 27 is provided
with an opening 31 through which throat
sleeve 15 passes. An opening is provided in_
the top plate 28 to correspond with the open-
ing of the intake 18 of the feeder. Plate 29
is provided with an opening through which
a central supporting member 32 projects in-
wardly into the burner. The supporting
member 32 comprises an outside flanged por-
tion 33 to which is joined a cylindrical bear- 100
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ing portion 84 having substantially the same
outside diameter as the bore of the air regis-
ter 23. A cone shaped portion 35 leads from
portion 84 and adjoins the longitudinally ex-
tending stem portion 36. This coned por-
tion is for the purpose of changing the direc-
tion of the flow of the air coming through
the ports of the register in its flow throuo'h
the burner. ‘After the support 32 is secured
to plate 29 and flange 25 of the air register,
communication between the atmosphere and
the interior of the burner through opening
of plate 29 is cut off.

Within the annular space formed by sleeve

515 and tube 20, is introduced a slidably

mounted member 37 having helically shaped
vanes 38 adapted to impart a counter-clock-
wise whirling motion to the primary air pass-
ing. therethrouOh To the rear end of mem-
ber 37 are attached two adjusting rods 39
having threaded ends and are adapted to be
moved longitudinally by means of a wcljustlllrr
nuts 40. The nuts being held in position by
means of the flanged portlon 33 surrounding
the collar 41 of the nuts. The outside ends
of the nuts are shaped to accommodate de-
tachable hand wheels 42.

Inside of tube 20 is placed a slidably
mounted member 43 having helically shaped
vanes 44 adapted to 1mp1rt a clockwise whirl-

ing motion to the secondary air passing

35

throuﬂh the tube. A rod 45 having a square
body portlon 46, is screwed into the rear end
of splral 43 and locked thereto by means of
nut 47. The square portion of the rod pro-

* vides for longitudinal movement relative to

supporting member 32 but prevents relative
turning motion thereto. The outside end of
the rod. is threaded to cooperate with nut 48

* which is confined within a bored portion 49

* of member 82. The nut is held in position by

- case may be.

“o

means of a cap 50 surrounding the collar 51
of the nut. The outside end of | the nut is pro-
vided with a squared portion 52 to accom-
modate a detachable handwheel.

The air register 23 is provided with a plu-
rahty of ports 53 through which soconchry
air is admitted to the centl al portion of the
burner. The air ports are covered with a
two-piece band. 54, through which a number
of ports corresponding to the ports 53 in the
register are cut, so that by adjustment of rod
55 by means of nut 56:these ports can be
opened. or closed to control the guantity of

.secondary air passing through the burner.

This- secondary air can either be supplied
from: air duet 26, which is built around the
burner, or it can be atmosphelic air admitted
through openings 57 in the air duct, as the

Referring to Fig. 2
suitable paclan hnds 58 are provided on
the outside of the feeder casing to seal the
opemntrs through which rods 39 pass.

it will be noted that
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A fly cover 59 is provided to cover the peep
hole 60 in the end supporting member 32.

In the operation of this burner it is intend-
ed to pass a mixture of pulverized coal and

air known as primary carrying air through ?

the intake opening 18. The source of this
mixture can come from either a unit pulver-
izer or a pulveuzed coal feeder and primary
air. This mixture after entering the feeder
passes around the involute through the out-
side helix 87, which causes a rotation of the
mixture of coal and air, and will issue in the

form of a circular ribbon from the end of the

burner.

Secondary air is supplied by means of air
duet 26 and is admitted to the central part of
the burner through ports 53.  This air passes
through helix 43 causing the air to rotate in
an opposne direction from the mixture of
coal and air which passes through spiral 37.
The quantity of secondary air can be con-
trolled by openmtr or closing: perts 53 by
means of rod 55 and nut 56.

By means of nuts 40; the spiral 87 can be

adjusted either from a position flush with
the end of burner tube 20, to the extreme back
posmon as shown in Fig. 2, thus varying the
length of the flame or its angular flare.

It splml 37 is at the extreme end of the

‘burner, the current of coal and air will leave

at approximately 45° angle. When the
spiral.1s drawn further back in the tube, this

angle of discharge will be reduced and it is-
to dlsclnroe the current. of air in

p0°51b1
almost a parallel tubular form.
The secondary air passing through the

burner through spiral 43 expands throuOh‘

the cone of coal and primary air into the fur-
nace.. The angle or deflection of this air can
also be controlled by the adjustment of helix

43, similar to-the outside cone, thus making it
pOS:alble to vary the shape of the flame from.

a wide flaring cone to a. long tubular. form.
Further, by chanomg the lenfrth of: tube 20,

the secondary and primary air can be brought

into impingement before the material leaves

the burner nozzle, and this also will-have an.

effect upon the length and nature of the flame.

As will be seen from this description, it

will be possible, by the installation of these
burners on almost any shape furnace, to ad-

just the shape and size of the flame emitting.

from the burner to the most advantageous
condition for any particular furnace.

Furthermore, all adjustments of the burn-
er can be mftde from the outside, also all:of
the parts of the burner are removable through
the. front, so that if replacements are neces-
sary, same can be made without entering the
flun‘xce chamber.

‘While I have shown my invention in but
one form, it will be obvious to those skilled
in the art that it is not so limited, but is sus-
ceptible of various other chanoes and modi-
fications without departing from the spirit
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thereof, and I desire, therefore, that only
such limitations shall be placed thereupon as
arz imposed by the prior art,or as are specifi-
ally set forth in the appended claims.

Having thus deseribed my invention what
I claim as new and desire to secure by Let-
ters Patent is:

1. A pulverized fuel burner comprising in
combination, Inner and outer coaxially
mounted cylinders forming an annular pas-
sage of uniform section therebetween, means
for admitting secondary air to said inner cyl-
inder and means for admitting air and fuel
into said annular passage, and means slida-
bly mounted in said annular passage and in
sald inner cylinder to cause the fuel mixture
and said secondary air to be gyrated in oppo-
site directions so as to cause said stream of
secondary air to expand through said mix-
ture after its discharge from the burner.

2. A pulverized fuel burner comprising in
combination, inner and outer coaxiallymount-
ed cylinders forming an annular passage of
uniform section therebetween, means for ad-
mitting secondary air to said inner cylinder,
means for admitting air and fuel into said
annular passage, and means slidably mounted
in said annular passage and in said inner cyl-
inder to cause the fuel mixture and said sec-
ondary air to be gyrated in opposite direc-
tions and to cause said fuel mixture to issue
from the burner in either a helical or spiral
form.

3. A pulverized fuel burner comprising in
combination, inner and outer coaxially
mounted cylinders forming an annular pas-
sage of uniform section therebetween, means
for admitting a mixture of air and fuel to
said passage, said means comprising a feeder
in the form of an involute, means for admit-
ting secondary air to said inner cylinder,
and means slidably mounted in said annular
passage and in said innercylindertocause said
mixture and said secondary air to be gyrated
in opposite directions and to control thereby
the point where combustion will occur in the
combustion chamber.

4. A pulverized fuel burner comprising in
combination, inner and outer coaxially
mounted cylinders forming an annular pas-
sage of uniform section therebetween, a feeder
in the form of an involute for admitting a
mixture of air and fuel to said passage, means
for admitting secondary air to said inner cyl-
inder, means for regulating said secondary
air, a member in the form of a helical ribbon
slidably mounted in said passage, a slidable
member having helically formed vanes slid-
ably mounted in said inner cylinder, and
means to change the positions of said mem-
bers so as to control the shape of the flame
issuing from the burner and the point of
combustion.

5. A burner for pulverized fuel comprising
in combination an outside sleeve, and involute

fuel and air passage communicating with the
rear end of said sleeve, a central burner tube
for secondary air passing through said in-
volute and sleeve to form an annular space
of uniform section between said tube and said
sleeve, said tube being supported at its rear
end by saidinvolute, means for admitting air
to the rear end of said tube, means for regu-
lating said air, a member in the form of a
helieal ribbon fitting the annular space be-
tween said tube and said sleeve, a second
member having helically formed vanes adapt-
ed to it the bore of said tube, and means to
adjust the positions of said helical members
longitudinally of the burner so as to control
the shape of the flame issuing from the
burner. ‘

6. A burner for pulverized fuel compris-

ing in combination, an outside sleeve, an in-
volute fuel and air passage of gradually de-
creasing section communicating with the rear
end of said sleeve; a central burner tube for
secondary air passing through said involute
and adapted to form an annular space of uni-
form section between the inside of said sleeve
and the tube, an air register at the rear of
said feeder communicating with said tube,
a closure for the rear end of said tube, a ¢y-
lindrical member in the form of a helical rib-
bon fitting the annular space between said
tube and said sleeve, a second member having
helically formed vanes adapted to fit the
bore of said tube, an air duct surrounding
said register and means outside of said duct
for adjusting the relative positions of said
helical members longitudinally of the burner
and for adjusting said air register for con-
trolling the supply of air to the burner.

7. A burner for pulverized fuel comprising
in combination, an outside sleeve, an involute
fuel and air passage with a gradually de-
creasing area toward its outlet-end connected
to the rear end of said sleeve, a central burner
tube for secondary air supported by said in-
volute and extending into said sleeve so as
to form an annular space of uniform section
between said sleeve and said tube, an. air
register connected to the rear end of said
tube, a closure for the rear end of said regis-
ter, a peep hole through said closure, means
fitted into said annular space and the interior
of said tube for causing the gyration of said
fuel Iadened air and said secondary air in op-
posite directions, separate means for adjust-
ing said gyrating means longitudinally of
the burner, and an air duct surrounding said
register, tube and involute, said register com-
prising a cylindrical member having a plu-
rality of openings and a rotatable perforated
band surrounding said cylindrical member,
and means outside of said duct for controlling
the supply of air to the burner.

8. A burner for pulverized fuel compris-
ing in combination, a cylindrical sleeve adapt-
ed to fit into an opening of a furnace wall,
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a cylindrical tube of less diameter than said
sleeve mounted inside of said sleeve and ex-
tending rearwardly thereof, a feeder having
an involute passage for carrying air and fiel
encircling the rear portion of said tube, said:
passage communicating with the annular pas-
sage formed by said sleeve and said tube, a.
cylindrical air register for secondary air con-
nected to the rear end of said tube, openings
through the wall of said register, a rotatable
perforated band surrounding said openings,
a conical closure for the rear end of said regis-
ter, an air duct surrounding said register,
means fitted into said annular passage and
the interior of said tube to cause the.gyra-
tion of said fuel ladened air and said second-
ary air in opposite directions as they issue
from the burner, rods connected to said gy-
rating means - passing rearwardly through
said feeder and said closure, another rod con-
nected to said perforated band leading to the
outside of said duct, and packing glands for
said rods where they pass through either the
feeder or said duct.

In testimony whereof I hereunto affix my

signature. »
' OTTO A. KREUTZBERG.



