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© " This invention relates to fuel burners, and

&

more particularly to burpers for pulverized
fuel of the type in which the air necessary
for combustion is introduced into the furnace
through the burner. ‘ B

One form of burner comprises a central
pipe through which the pulverized fuel and

~ primary air are discharged and around the

1)

outside of which the secondary air is deliv-
ered to the furnace.’ It is usually impossible
to avoid having several bends and elbows in
the fuel pipe, and considerable segregation
occurs as a result of centrifugal force which
throws. the coarser fuel particles to the out-
side of the bends. In prior burners of this
type, this segregation has continued up.to the
time the fuel and air enter the furnace, the
fuel being distributed unevenly around the
circumference of the.discharge nozzle. Ob-

=y viously, under these conditions, it is impos-

sible to obtain -a. uniform mixture of coal
and air, and an unbalanced and inefficient
flame is the result. .. .= = '

Tt is accordingly.one object of our inven-
tion to provide a burner arranged to produce
a-uniform distfibution of pulverized fuel
around the circumference of the discharge
nozzle, regardless of any bends which may be
present in the pipe line leading to the burner.

It is very desirable in burning pulverized
fuel to produce a high degree of turbulence
in the mixture of fuel and air leaving the
burner. Such turbulence results in more
rapid combustion and a shorter flame, per-

s5> mitting the use of a furnace having a smaller

volume. Attempts have been made to pro-
duce turbulence by placing a helical screw
thread or blade in the fuel discharge nozzle,
causing the issuing fuel stream to whirl.
Such prior devices have been unsatisfactory
because they increase the fuel segregation,
the fuel tending to flow along close to the
surface of the blade and leave the nozzle in
a concentrated stream.

It is therefore a further object of our in-
vention to provide an improved type of
spreader for a pulverized fuel burner, which
is adapted to give a whirling movement to
the fuel stream as it is discharged without
causing appreciable segregation.

With burners for pulverized fuel, it is -

highly desirable to be able to cover a wide
range of boiler ratings, that is, to burn ef-
ficiently a large or small amount of fuel as
desired, depending on the load on the boiler
being fired. Now in attempting to operate
at low ratings, it is necessary to reduce the
supply of fuel and of secondary air. The
primary air cannot be reduced, as it is nec-
essary to transport the fuel to the burner.
Therefore, the point is eventually reached
where the primary air is sufficient for the
amount of .fuel being burned, and the sec-
ondary air is entirely cut off. It has been
impossible to operate satisfactorily under

these conditions with prior burners, because

they have depended upon the air flow to keep
them cool, and if this air supply is cut off
ierious damage results from the radiant
eat.

- It is accordingly a further .object of our
invention to provide a pulverized fuel burner
which can be operated efficiently at all rat-
ings, and which is so constructed and ar-
ranged that the supply -of secondary air
may be entirely cut off if desired without
the radiant heat seriously damaging vari-
ous parts of the structure defining the sec-
ondary air passage. :

A still further object is to provide a burner
which will produce a uniform and highly
turbulent mixture of air and fuel, and which
will be inexpensive to manufacture, easy to
install and simple to operate.

With these and other objects in view, as
will be apparent to those skilled in the art,
our invention resides in the combination of
parts set forth in the specification and cov-
ered by the claims appended hereto.

According to our invention, we provide a
pipe or nozzle which is suitably located to
discharge pulverized fuel and primary air
into a furnace. In order to obtain a uniform
discharge of fuel around the circumference
of the pipe, we introduce the stream into
the burner pipe through a tangential inlet.
For this purpose the outer end of the pipe
is preferably enlarged to form a substantial-
ly cylindrical chamber in which the fuel
may whirl. Secondary air is introduced uni-
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formly around the discharge nozzle, prefer- tion, so that the secondary air is given a pro-
ably by vanes or louvers arranoed to give nounced whirl or rotary motion.

this air a rapid Whlrllllé motion, ther eby aid-  In the majority of installations it is desir-
ing in the mixing effect. A spreading device able to utilize forced draft, and to deliver
may be mounted at the dlSCha,l ge nnd of t,hf‘ the secondary air.under pressure from a suit-
fuel plpe, ‘and, this preferably -comprisesja ahlefan. [Eor this purpgsé we provide a cas-
series of uniformly spaced su%ataptmh y ra- ing18fo form a plenum chamber around the
dia} blades each inclined at an anglé; so”as T6uvers. This chamber is open at the bottom
to give ‘the issuing ‘fuel-stream: anroutward:as shown:in: Fig. 1; and n.suitable duct may
rotary motion: “This spreader 45 :preferably.-beveonnected: theretos for the delivery of the
mounted for adjustment longitudinally of air. In order to contrelthe: air pressure
the fuel pipe on a smaller p1pn  coaxial-theress mwithin the casmg 18, dampers 20 may be ar-
with. This small pipe is useful particularly ranged. As shown in Fig. 4, each damper
in connection with thé lighting of the fuel*shaft:maybe provided-with a worm gear seg-
stream, as it permits the mtroduculon of.an ment 21, and these mesh with worms 22 on a
oil burner or other: smtable devm ox: this honzontal shaft o4 A~ hand-wheel 25 on

purpose. .’ ‘ ' this shaft can be ro}tated to’ open or close the
Referring to the drawmos, iny 'Wthh Tike dampers as ‘desired. - E
reference numerals indicate 1ike parts -l “"The louvers 16 miay be’ mounted pivotalty

Fig.1isa veltlcal section showing one ém- inthe casing 18, to permlt them to'be ad]usted
bediment of our invention mounted on the to various angles 1t is clear that with this
front wall of a furnabe, the section being ‘arfangenient they'' may ‘be ‘turned' so as’to
taken throngh the center, 'of the burner' and ‘chuse the air to whirl'in e;ther direction.’ By
parts being om1tted for, the salxe of clamty of tightening nuts 27 (Fig\'1), ‘theé lotvers’ may
illustration; ' | L L. becla ped at the desired’ p051t1ms, S

Fig.2is a section. on; the hne 24_—;4 of Flgw 1, . Ahedyy annuIar member 30° with an inner
Vparts heing broken away; . . . diameter the same ds thiat of opening 11 is at-

Fig. 8 is:a section on.the hne 3—3 of Fw ‘tached to the casing 18 onl the sidfe next to the

1, with’ parts broken away; . wall, This member serves as a “stiffener for
Fig. 4 is a side eleva,tlon of’ the damper the' casing’ nd proVIdesaczrcular ledtrewhmh <
,control mechamsm' T . is'of great ass;sﬁance to the brick masoh in
Fig.5isa, perspectlve view of a gmde Vane H laying” up the re actory arch, surroun(hng
and - 'the opening 11. :
Fig. 6isa dide elevatlon of the spleflduw An annular-platé 33 (Flg 1) is mounited
dev1ce : . 5, in the space between the pipe 14 and the

The embodlment of our mventlon illus- louvers 16 to" form ‘a protection for'the outer
trated in the drawings comprises, a -vertical casing plate against the radiant heat of the
furnace wall 10 provided with a’ circular furnace. This plate 33 is. preferably perfo-
opening 11 having a flaring, porhon 12 on the 1ated as shown to prevent eracking. -
furnace side. A horizontal pipe ] 14 Is mount- .- As.it is highly. desirablé to produce a uni-

ed concentric with the opening 1%, and is form (ustrlbutlon of the fuel around the
adapted to discharge into the fur mce a stream interior -of pipe 14, we prefer to arrange an
of puhen?ed fuel ‘and primary air. .. . enlarged .portion such as the substantially

The additional or secondary. air required cuxul ar chamber ot receiving head 35 at the
for combustion is supplied through the an- outer end of the pipe, and’ dehver the fuel
nular space between the pipe 14 a.pd the, Wull stream’thereto throuOh a tarigential inlet. pipe
of opening 11.; Tn order to-ensure a:uniform or condmt 56, Whlnh hay haw a standard
distribution of this air,,we provide a series pipe flinge 3° for convenience in .connecting
of guide vanes or:louvers 16, which ave pref- to the qupply pipe. - I4 this way, a rapidly
embly arranged to form applownaielydcyl- rotating mass of air and pulverized fuel is
inder:co- axml with the pipe 14 and somewhat st ‘up, ini the chamber 35, and ‘the mixture
greater in diameter.than opening 11. By this passes al(m(r the central pipe 14 ‘without seg-
constr uctlon, the vanes are so mounted nre- vegation, The chambet 3?3 r0v1des imper-
lation to the furnace wall 10 that they. are fomte connections between the 1n1et 36 and
protected to: x large e\tent from the radiant the central pipe 14, so that the entire stream
heat of the fumace by the intervening re- of fuel and pumaxv air passes long gitudinally
fractories. The pipe 14 prejerably. extends th"ough the pipe .as a mags Whlrhng about
beyond the inner ends of the.vanes into the fhe axis thereof.
opening 11, whereby the flame is spaced for ~ We have discovered that by placing a series
a substantlal distance from the vanes. and of guide vanes 40 in proper positions around
they will remain at a comparatively low tem- the. exit passage of the chamber 35, an im-
perature even though there may he very lit- provement in opelatlon is obtained. As
tle secondary air ﬂowmo' through fhe burner shown clearly in Fig. 3, these vanes are
As shown clearly in Fw 2, these vanes 16 ¢ u prefu ably inclined to the radii extending
: placed in an apprenmatelv tangential posi- thereto, and are spaced ‘uiiiformly around
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the burner axis. This construction aids in
bringing about a more uniform distribution
of fuel around the interior of pipe 14. More-
over we have found that the vanes reduce the
pressure drop through the burner, thus per-
mitting the fan which supplies the primary
air to operate with less power consumption.

For convenience in manufacture and ad-
justment, the passages for fuel and primary
air are constructed of several parts, as shown
particularly’ in Fig. 1. An annular member
45 is bolted to the casing 18, and the receiving
head 385 is attached to this member by suitable
fastening means, such as cap screws 46. It is
to be noted that these cap screws do not pass
through both of the connected parts, but are
merely screwed into the receiving head 35.
Each cap screw has a washer 48 beneath its
head, and this washer overlaps the member
45, and is clamped thereagainst by tightening
the screw. This construction permits the
receiving head and inlet pipe 36 to be re-
volved about the axis of the burner to the
most convenient angle for connection with
It will be apparent
that this adjustment is in no way affected
by the spacing between adjacent. screws 46.
As shown, the receiving head may be made
symmetrical about the line 3—3, so that it
may ke reversed if desired to cause the fuel
to revolve in the opposite direction. A clos-
ing plate 50 is mounted on the outer side of
the receiving head.  Each vane 40 is pro-
vided with an ear 52, and this ear is spot
welded to the interior of pipe 14. ' This pipe
is held in place in the member 45 by a set
screw 54, and this construction permits the
pipe to be rotated about its axis to vary the
relation of the vanes 40 to the fuel inlet
pipe 36.

In order to throw outward the fuel stream
issuing from the nozzle 14 and increase the
turbulent effect, we provide adjacent the end
of the nozzle an improved fuel spreading de-
vice 56. This spreader comprises a large
number of substantially radial vanes 57, each
arranged at an angle to the general direction
of the stream flow so as to whirl the primary
air and fuel. We have found it advisable in
a majority of instances to provide for oppo-
site rotation of the fuel and secondary air,
as this tends to increase the mixing effect and
the turbulence. However, these directions of
rotation may be made the same if desired by

5 reversing the louvers 16. The spreader 56

may be conveniently censtructed of a single
circular piece of sheet metal, cut radially at
a number of equally spaced points, the result-
ing vanes being suitably twisted to an acute
angle with the plane of the sheet and shaped
generally like the blades of one form of an
air propelling fan, as illustrated. This con-
struction provides a number of spaced thin
vanes, presenting long edges extending sub-

5 stantially the full width of the fuel stream,

3

so that the fuel is caused to flow from the
entire extent of said long edges in the form
of thin sheets which are directed outwardly
and distributed into the secondary air. A
further advantage results from the use of
our improved spreader in that the coarser
particles of fuel are thrown by centrifugal
force to the outside of the issuing fuel stream,
where they ave brought quickly into intimate
contact with the secondary air and are ex-
posed ‘to heat reflected from the adjacent
refractories. This is very important, for
obviously the coarse particles require a longer
time for complete combustion, and in order
to obtain a short flame it is essential that they
start to burn immediately on leaving the
nozzle. .

The spreader 56 is shown attached by =
nut 58 to the inner end of a small pipe or
tube 60 arranged concentric with the pipe
14. This pipe 60 is slidably mounted in a
boss 62 on the plate 50, a screw 64 being used
to hold it in any desired position. By this
construction the spreader 56 may be adjust-
ed along the axis of the burner as desired,
thus varying the angle of flare of the plane
and controlling the position of the flame in
relation to the furnace wall 10. At no po-
sition of adjustment does the spreader seri-
ously obstruct the flow of primary air and
pulverized fuel.

The pipe 60 has a straight and unobstrudt-
ed passage therethrough and it may be pro-
vided with a cap 65 on its outer end, held in
place by a screw 66. This cap may have a
small opening 68 therein for use as a peep
hole, through which a clear view may be
obtained of the flame interior. By remov-
ing cap 65, an oil burner or other suitable
device may be inserted through the pipe 60
to initially light the issuing fuel stream. An
inspection door 70 (Fig. 8) may be provided
in the casing 18 to permit observation of the
flame, or to ignite the oil burner which may
be inserted through pipe 60.

The operation of our invention will now
be apparent from the above disclosure. Pul-
verized fuel is delivered to the inlet pipe 36
on a current of primary air. This fuel may
come directly from a suitable pulverizer of
the unit type, or it may come from a storage
bin. The fuel because of its tangential en-
try, whirls rapidly in the chamber 85, about
the axis of the burner, and is uniformly dis-
tributed around the circumference of the noz-
zle pipe 14. This even distribution is aided
by the series of guide vanes 40. The issuing
fuel stream is given an outward whirling
motion by the vanes 57 on the fuel spreader
56. Secondary air is delivered from a suit-
able fan to the chamber formed by casing 18,
the pressure therein being controlled by
dampers 20. This secondary air passes in-
ward between the louvers 16, and is thereby
evenly distributed, and given a rapid rotary
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motion.” The secondary air contacts with
the fuel inside the flaring opening 12, and
the refractory surfaces of this opening reflect
heat from the furnace directly on the fuel
stream. A very high degree of turbulence is
obtained, and the result is rapid combustion
and a flame only a few feet in length. When
starting up with a cold furnace, suitable
combustible materials, such as oil eontained
in a hand toreh, may be inserted through pipe
60 to.bring about ignition. By loosening
serew 64, the pipe 60 and spreader 56 may
be longitudinally adjusted to position the
flame as desired. ' ‘

. Having thus described our invention, what
we claim as new and desire to secure by Let-
ters Patent, 1s: :

1. A burner for pulverized fuel compris-
ing a central pipe having an enlarged por-
tion substantially circular in shape adjacent
to its intake end, said enlarged portion be-
ing provided with a tangential inlet for pul-
verized fuel and primary, air; deflecting
vanes, arranged around. the interior of: said
pipe in the path. of fuel passing out of the
enlarged portion, each vane: being inclined
with respect to a radius extending thereto,
and .means for :introducing . secondary . air
uniformly around the discharge end of the
Pipe'.:' ’ i R .

2. A burner for pulverized fuel compris-
ing a central pipe having at its intake end a
substantially = circular enlarged. partion,
means for introducing fuel and primary air
tangentially into said enlarged portion, de-
flecting vanes arranged around the interior
of said pipe in the path of the. fuel, each
vane. being inclined with respect-to a radius
extending thereto, and means for intreduc-
ing secondary air around the discharge end
of the pipe. - S , S

. 3. A burner for pulverized fuel comnprising
a straight central imperforate burner pipe
having an open discharge end, an inlet con-
duit for a strecam of pulverized fuel and pri-
mary air arvanged tangentially to said burner
pipe &nd communicating therewith by im-
perforate connections so as to cause the en-
tire stream of fuel and air to pass longitudi-
nally through the burner pipe as a mass
whirling about the axis of the pipe, and air
admission means including an arrangement
of louvres surrounding the central pipe for
intreducing secondary air uniformly around
the burner pipe adjacent to its discharge end
and into the whirling stream of fuel in the
combustion zone beyond the burner pipe.

4. A burner for pulverized fuel comprising
a straight central imperforate burner pipe
heving an cpen discharge end, an inlet con-
duit for o stream of pulverized fuel and pri-
mary air arrangcd tangentially to said burn-
er pipe and ccmmunicating therewith by im-
perforate connections so as to cause the entire
stream of fuel and air to pass longitudinally

1,843,862

through the burner pipe as a mass whirling
about the axis of the pipe, said imperforate
connections being shaped to provide a sub-
stantially circular ehamber larger in diam-
eter than the central pipe and coaxial there-
with, and air admission means including an
arrangement of louvres surrounding the cen-
tral pipe for introducing secondary air uni-
forinly around the burner pipes adjacent to
its discharge end and into the whirling stream
of fuel in the combination zone beyond the
burner pipe. . - - .

5. A burner for pulverized fuel comprising
a central pipe arranged to deliver directly
into a furnace a stream of pulverized fuel car-
ried by a:.current of air, means for intro-
ducing all of the secondary air into the fur-
nace uniformly around the discharge end of
the pipe, and a spreading device mounted
axially of the pipe and at the discharge end
thereof which has & number of spaced thin
vanes, each vane extending outwardly and
being fixed at an angle to the general direc-
tion of the stream flow, and the vanes present-
ing long edges extending substantially the
full width of the fuel stream so that the fuel
is: caused: to.flow from the entire extent of
said long edges and-is thrown outwardly
therefrom and' distributed into the second-
ary air.
.. 6. A burner for pulverized fuel comprising
a central pipe arranged to deliver directly
into a furnacea stream of pulverized fuel car-
ried by a current of air, means for intro-

ducing all of 'the secondary air into the fur- -

nace uniformly around the discharge end of

the pipe, a spreading device mounted axially

of the:pipe and at the discharge end thereof
which has-a number of spaced thin vanes,
each vane extending outwardly and being
fixed at an angle to the general direction of
the stream flow, the vanes presenting long
edges extending substantially the full width
of the fuel stream so that the fuel is caused
to flow from the entire extent of said long
edges and is thrown outwardly therefrom and
distributed into the secondary air, and means
to distribute the fuel substantially uniform-
ly about the axis of the central pipe and
cause it to be whirling when it strikes the de-
flecting vanes, thereby insuring proper dis-
tribution cf the fuel into the secondary air.
7. A burner for pulverized fuel comprising
a central pipe arranged to deliver directly in-
to a furnace a stream of pulverized fuel car-
ried by a current of air, means for intro-
ducing secondary air into the furnace uni-
formly around the discharge end of the pipe,
a spreading device mounted axially of the
pipe and at the discharge end thereof which
has a number of defiecting vanes, each vane
extending outwardly and at an angle to the
general direction of the stream flow to throw
the fuel outwardly into the surrounding
secondary air, and an inlet conduit for pul-
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verized fuel and air arranged tangentially to
said central pipe and communicating there-
with by imperforate connections so as to
cause the entire stream of fuel and air to pass
longitudinally through the central pipe as a
mass whirling about the axis of the pipe,
said imperforate connection being shaped to
provide a substantially circular chamber
larger in diameter than the central pipe and
coaxial therewith.

8. A burner for pulverized fuel comprising
a pipe arranged to deliver into a furnace a
stream of pulverized fuel carried by a current
of air, a spreading device mounted axially of
the pipe and adjacent to the discharge end
thereof which has a number of deflecting
vanes, each vane extending substantially
radially and at an angle to the general di-
rection of the stream flow so as to throw the
pulverized fuel outwardly, means for adjust-
ing the spreading device along the axis of the
pipe from a position within the pipe to a po-
sition beyond the end thereof, and means for
introducing secondary air uniformly around
the discharge end of the pipe and into the
deflected fuel stream.

9. A burner for pulverized fuel comprising
a pipe arranged to deliver into a furnace a
stream of pulverized fuel carried by a current
of air, a tube smaller in diameter than the
pipe and mounted within the pipe and co-
axial therewith, a spreading device mounted
on the tube adjacent to the discharge end of
the pipe, said spreading device having a num-
ber of deflecting vanes and each vane extend-
ing substantially radially and at an angle to
the general direction of the stream flow so as
to throw the pulverized fuel outwardly, and
means for introducing secondary air uni-
formly around the discharge end of the pipe
and into the deflected fuel stream, said tube
having a straight and unobstructed passage
therethrough to permit igniting material to
be introduced to the whirling fuel stream
and a view to be obtained of the flame in-
terior.

Signed at Worcester, Mass., this 18th day

of January, 1927.
OLLISON CRAIG.
L. V. ANDREWS.



