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This invention relates to burners, more par 
ticularly to pulverize fuel burners adapted to fire 
Steam boilers Or the like. 
The invention provides a, burner in Which the 

fuel, Such as pulverized coa, is injected into the 
furnace through a wall thereof by means of a 
plurality of nozzkes which are so arranged as not 
to interfere with the normal construction of the 
furnace Wall, nor to require bending or displace 
ment of any water tubes, where the firing is 
dOne through a Water Wall. The invention fur 
ther provides a burner which may be readily 
adapted to any desired fuel capacity and in which 
the Inixing of the fuel and air and the shape 
of the burner flame and the direction thereof 
may be readily controlled. 

In accordance with the present invention, the 
fuel is introduced into the furnace through a 
Wall thereof by means of a plurality of nozzles 
which are arranged to project alternate fuel jets 
in converging planes. An air jet which is con 
vergent to each of the fuel jets is caused to im 
pinge thereon in such manner that the direc 
tion and Shape of the flame is dependent upon 
the relative Velocities of the air and the fuel jets. 
Additional air for combustion is also supplied 
from above and below the fuel nozzles in direc 
tions Which are inclined toward the nozzles. 
Controllable dampers are provided for regulating 
each of the air jets so that the direction of the 
flame may be controlled at will. The arrange 
ment is Such that the flame may be projected 
horizontally into the furnace orit may becaused 
tO aSSUMle an UpWardly Or dOWIWardly inclined 
direction or to impinge upon the floor of the 
furnace, dependent upon the regulation of the 
various air dampers. 
The invention also consists in certain new and 

original features of construction and combina 
tions of parts hereinafter set forth and claimed. 
Although the novel features which are believed 

to be characteristic of this invention will be par 
ticularly pointed out in the claims appended 
hereto, the invention itself, as to its objects and 
advantages, the mode of its operation and the 
manner Of its Organization may be better under 
stood by referring to the following description 
taken in connection with the accompanying 
drawings forming a part thereof, in which: 

Fig. 1 is a front elevation of a burner con 
Structed in accordance With the present inven 
tiOn; “ 

Fig. 2 is a Vertical Sectional view of the burner 
showing the arrangement of the variousparts; 

Fig. 3 is a Section taken on the line 3-3 of 
Fig. 2; and * “ 

.. Fig. 4 is a broken elevation of a water-cooled 
furnace Wall taken from inside the furnace and 
ShOWing the arrangement of the air ports and 
fuel nozzles With respect thereto. 

(C. 122-235) 
Like reference characters denote like parts 

throughout the several figures of the drawings. 
In the following description and in the claims, 

the various parts will be identified by Specific 
names for convenience, but such names are in- 5 
tended to be as generic in their application to 
Similar parts as theart will permit. 

Referring to the drawings, a burner con 
structed in accordance with the present inven 
tion is shown as applied to a boiler furnace Wall 10 
0 constructed Of Suitable refractory material 
and having a plurality of water tubes 11 asso 
ciated thereWith. 
As shown, the burner is provided With an air 

casing 12 having a bottom wall 4 provided with 15 
an air inlet 15, and top and rear walls 16 and 7 
respectively, each of the Walls being preferably 
constructed of heat-insulating material and 
being joined together in any desired manner. 
The air casing 12 is suitably supported by the 20 

boiler framework by means Of I beams 20 and 2 
located below and above the casing, and Upright 
members 22. 
A pair of housings 23 having air bafles 24 

mounted therein and spacing members 25 are 25 
also supported by the framework, together With 
a beam 26 which extends along the furnace wall 
between the housings 23 and is secured to Up 
rights 2. 
The fuel inlet for the upper set of nozzles pref- 30 

erably comprises a duct 30 which is formed with 
an elongated fan-tail-shaped distributing nozzle 
31. The duct 30 is carried by framework 32 Se 
cured to the boiler framework and distributing 
nozzle 3 is supported by means of rods II from 35 
a transverse beam 34. The fuel for the loWer 
set of nozzles is supplied through a duct 5 Which 
extends through the rear wall T and is Secured 
in position by framework 36 or other Suitable 
means. Associated with duct 35 is an elongated 40 
fan-tailed distributing nozzle 37, which is Sup 
ported by rods 38 from the beam 3. An addi 
tional support is provided by rods 39 which eX 
tend from the lower end of distributing n0Zzle 
37 to a transverse beam 26. * 45 
The upper and lower sets of fuel nozzles are 

preferably identical in construction, hence Only 
the lower nozzles and the mechanism associated 
therewith will be described in detail. It is to be 
understood that the description applies to the 50 
upper set as well and that any desired number 
of sets may be employed. These fuel noZZles 
preferably comprise a series of upper nozzles 40 
and a series of lower nozzles 4 which are bolted 
or otherwise secured to the fan-tailed distribut- 55 
ing nozzle 37. A spacing member 25, forming a. 
part of housing 23, is located between the series 
of nozzles 40 and 4 and is adapted to prevent 
the passage of air therebetween. The upper noz 
zles 40 are designed to project jets of fuel in a 60 
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downWardly inclined direction and the lower 
nozzies § Project fuel jets in an Upwardly in 
clined directio. t is to be noed hat the noZ 
zles Ä0 and 6 are arranged to Project the fuel 
jets into the furnace between the Water tubes 
and that the jets are alternately arranged abOVe 
and below spacing member 25. 
Air is. Supplied to the bUrner from air casing 
2 through passages in the housing 23 and the 

Velocity of the air through these passages is Con 
trolled by means ofdampers mounted in the Pas 
sages. Passages 45 and á8, located below Spac 
ing member 2, are adapted to direct the air 
flowing therethrough in an upWardly inclined 
direction, and passages 8, 46 and 48 located 
above spacing member 25, are (adapted to direct 
the air flowing therethrough in a downWardly in 
clined direction. It is to be noted that passages 
ß5 Supply air to the burner between adjacent fuel 
Inozzles É of the lower Series and below each 
nozzle SÖ of the Upper Series, and hat paSSages 
4 Supply air between adjacent nozzles 0 of the 
Upper sexies and above each nozzle à of the 
oWer Series. The direction of the air jets from 
Passages ?iß, for example, is parallel to the direc 
tion of the fuel jets from nozzles 6 and is con 
Vergent to the Fuel jets from nozzles (6. Theair 
jets from passages 45 and the fuel jets from noZ 
zies 6 accordingly impinge at an angle and pro 
duce a flame, the direction of whichis determined 
by the relative Velocities of the air and fuel JetS. 
The flame direction may be further controlled by. 
Ineans of the air admitted through passages 46, 
48 and 49. Atis to be understood that the air jets 
from passages ß and the fuel Jets from nozzles 
6 operate in asimilarmanner. 
A plurality of dampers 50 and 5 are pivotally 

mounted in air passages 45 and 46 respectively 
and dampers 52, 53 and 54 are mounted pivotally 
in passages 4, 48 and 49, respectively. It is to 
be noted that dampers 50 and 52 are suitably re 
cessed (Fig. 3) to coopérate with nozzles 4 and 
30 respectively in controlling the air flow through 
the passages in which they are mounted. 
The position of the Upper dampers 52, 53 and 

54 is controlled by a plurality of arms 55 which 
are Connected by links 56. An arm 5. is aSSO 
ciated with damper 53 and is pivoted to rod 58 
which is connected to a crank 59. This crank is 
mounted on a shaft 60 which extends through 
side wall 6 of the air casing (Fig. 3) and carries 
a Worm Wheel 62. Worm 63 meshes With WOrm 
wheel 62 and is mounted on a shaft 64 (Flg. 2) 

... which extends through the rear wall of the air 
55 casing and is provided with an operating hand 

Wheel 65. 
Dampers 50 and 5 are controlled by arms 68 

. Which are interconnected by a link 69 and arm 
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0 Whichis connected to a rod I. Rod 1 is con 
nected to a crank 2 mounted on shaft 73 Which 
extends throughside wall 6 of the air casing and 
carries a worm wheel 74. A worm 75 meshes with 
Wheel 4 and is carried on a shaft. 6 Which eX 
tends through the rear wall 7 of the air casing 
and carriesa hand-wheel 77. 
As shown, ignition tubes 80 extend from the 

rear wall i? of the air casing to a point adjacent 
the fuel nozzles 4. The innerend of each Of the 
tubes 80 is supported by means of a lug 8 which 
engages the spacing members 25 and the outer 
end of eachtube is closed by a Suitable ignition 
door 82. * . 

It is to be understood that the upper set of 
| nozzles connected to distributing noZ2le 3 and 
the air passages and dampers aSSociated there 

2,229,068 
with are similar in construction and operation t0 
those above described. Furthermore, the number 
of sets of nozzles and the number of air passages 
may be varied to meet the requirements of any 
particular furnace. A particular embodiment of 
the invention has been disclosed by Way of illus 
tration Only. 

In the operation of the burner shOWn, fuel, Such 
as pulverized coal, is passed through the fuel 
ducts 30 and 35 to the distributing nozzles 3 and 
37, whence it is supplied to the fuel nozzles 40 
and 4. The fuel is discharged from the nozzles 
40 and ) into the furnace between the Water 
tubes I in alternate upWardly and doWnwardly 
directed jets Which paSS each Other at an angle 
but do not impinge. Air is supplied to the burner 
through the various air passages in quantities 
and at Velocities which are controlled by the pO 
sitions of dampers 50 to 54 inclusive. Each fuel 
jet impinges on an Oppositely inclined air jet in 
the manner above pointed out, while additional 
air for combustion is admitted through the re 
maining passages, both above and below the fuel 
nozzles, in a direction inclined toward the nOzzles. 
By varying the Velocity of the combUstion air ad 
mitted through the passages above and below the 
fuel nozzles by varying the positions of the damp 
ers in the air passages, the direction of the burner 
flame may be directed either horizontally, up 
wardly or downwardly. This ready means for 
controlling the direction of the burner flame is 
particularly advantageous in slagging furnaces, 
for the reason that it provides means for imping 
ing the flame onto the furnace floor without mov 
ing the bUrners. 

It is to be noted that in accordance With this 
invention, the capacity of the burner may be 
readily varied merely by the addition or removal 
of jetunits and without disturbing the construc 
tion of the furnace Wall in any Way or bending Or 
changing the spacing of the Water. tubes Where 
the burner is used to fire thrOUgh a Water Wall. 
Each nozzle unit could, for example, have a ca 
pacity of one thousand pounds of coal per hour 
and a burner having a capacity of fifteen thou 
sand pounds of coal per hour could be built up by 
using fifteen nozzle units. 

It is to be understood that the constructional 
details of the burner, Such as the Supports and 
mechanical arrangement, may be Varied as de 
sired. Only so much of a furnace wall and Sup 
porting mechanism therefor have been disclosed 
as is necessary to an understanding of the in 
Vention. “ 

While certain novel features of the invention 
have beenshown and described and are pointed 
out in the annexed claims, it will be Underst00d 
that various omissions, substitutions and changes 
in the form and details of the device illustrated 
and in its operation may be made by those skilled 
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in the art without departing from the spirit or 
Scope of the invention. 
What I claim is: » M 
1. A burner for pulverized fuel comprising a 

plurality of fuel nOzzles Spaced along a furnace 
wall, some of Said nozzles being inclined down 
Wardly with respect to the horizontal and inter 
mediate nozzles being inclined UpWardly with re 
spect to the horizontal to provide adjacent opp0 
sitely inclined fuel jets. s 

2. Aburner for pulverized fuel comprising a. 
plurality of fuel nozzles Spaced alOng a furnace 
wall, some of Said nozzles being inclined down 
wardly with respect to the horizontal and inter 
mediate nozzles being inclined UpWardly with re 
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2,229,068 B 
spect to the horizontal to provide adjacent oppo- wardly with respect to the horizontal and inter 
sitely inclined fuel jets, the downwardly inclined 
nozzles being mounted above the upwardly in 
clined nozzles, Whereby the fuel jetS CrOSS. 

3. A burner for pulverized fuel comprising a. 
plurality of fuel noZzles Spaced along 8, furnace 
wall, some of. said nozzles being inclined down 
wardly with respect to the horizontal and inter 
mediate nozzles being inclined upwardly with re 
Spect to the horizontal to proVide adjacent Opp0 
Sitely inclined fuel jets, and means forming an 
air passage aSSociated with each Of said nozzles 
and arranged to proVide an air jet Which is oppo 
sitely inclined to the corresponding fuel jet and 
impinges thereon. * 

4. A. bUrner for pulverized fuel comprising a. 
plurality of fuel noZzles along. a. furnace Wall, 
Some of said nozzles being inclined downwardly 
With respect to the Orizontal and intermediate 
nozzles being inclined upwardly with respect to 
the horizontal to provide adjacent oppositely in 
clined fuel jets, means forming an air passage 
aSSociated With each of said nozzles and arranged 
to provide an air jet which is oppositely inclined 
to the corresponding fuel jet and impinges 
thereon, and means for selectively controlling the 
Velocity of the upWardly and downwardly inclined 
air jets, whereby the direction of the burner, flame 
may be varied. 

5. A. burner for pulverized fuel comprising a. 
Plurality of fuel nozzles spaced along a furnace 
wall, some of said nozzles being inclined down 
Wardly with respect to the horizontal and inter 
mediate nozzles being inclined upwardly with re 
Spect to the horizontal to provide adjacent oppo 
sitely inclined fuel jets, means forming an air 
PaSSage associated with each of said nozzles and 
arranged to provide an air jet which is oppo 
Sitely inclined to the corresponding fuel jet and 
impinges thereon, and means forming additional 
air Passages above and below said fuel nozzles and 
arranged to direct air jets which are inclined 
toward said nozzles. 

6. A burner for pulverized fuel comprising a. 
plurality of fuel nozzles spaced along a furnace 
Wall, Some of Said nozzles being inclined down 
Wardly with respect to the horizontal and inter 
mediate nozzles being inclined upwardly with re 
Spect to the horizontal to provide adjacent oppo 
Sitely inclined fuel jets, means forming an air 
PaSSage associated with each of said nozzles and 
arranged to Provide an air jet which is oppositely 
inclined to the corresponding fuel jet and im 
pinges thereon, means forming additional air 
passages above and below said fuel nozzles and 
arranged to direct air jets inclined toward said 
nozzles, and means for selectively controlling the 
Velocity of air admitted through the upper and 
lower Passages, whereby the direction of the 
burner flame may be varied. v 

7. A burner for pulverized fuel comprising a. 
plurality of fuel nozzles spaced along akurnace 

70 

Wall, some of Said nozzles being inclined down 
Wardly with respect to the horizontal and inter 
mediate nozzles being inclined upwardly with re 
Spect to the horizontal to provide adjacent oppo 
Sitely inclined fuel jets, the downwardly inclined 
nozzles being mounted above the upwardly in 
clined nozzles-whereby the fuel jets CrOSS, and 
means for providing an air jet between alternate 
zes in a direction to impinge upon said fuel 

ES. () 

8. A burner for pulverized fuel comprising a. 
Plurality of fuel nozzles spaced along a furnace 
Wall, Some of. said nozzles being inclined down 

mediate nozzles being inclined upwardly with re 
spect to the hOrizOntal to proVide adjacent Oppo 
sitely inclined fuel jets, the downwardly inclined 
nozzles being mounted ab0We the UpWardly in 
clined nozzles Whereby the fuel jets cross, means 
for providing an air jet between alternate nozzles 
in a direction to impinge upon said fuel jets, and 
means for controlling the velocity of the air ad 
mitted between the Upper and lower nozzles. 

9. A burner for pulverized fuel comprising a. 
plurality of fuel nozzles spaced along a furnace 
Wall, some of Said nozzles being inclined doWn 
Wardly With respect to the horizontal and inter 
meciate nozzles being inclined upWardly with re 
Spect to the horizontal to provide adjacent Oppo 
sitely inclined fuel jets, the downwardly inclined 
nozzles being mounted above the UpWardly in 
clined nozzles whereby the fuel jets cross, means 
for providing an air jet between alternate nozzles 
in a. direction to impinge upon said fuel jets, and 
meansforsupplying additionalair jets above and 
beloW Said nozzles in a direction to impinge upon 
said fuel jets. 

10. A. burner for pulverized fuel comprising a. 
plurality of fuel nozzles spaced along a furnace 
Wall, some of Said nozzles being inclined doWm 
Wardly With reSpect to the horizontal and“ inter 
mediate nozzles being inclined upwardly with re 
spect to the horizontal to provide adjacent oppo 
sitely inclined fuel Jets, the downwardly inclined 
noZzles being mounted above the upWardly in 
clined nozzles whereby the fuel jets cross, means 
for providing an air jet between alternate nozzles 
in a direction to impinge upon said fuel jets, 
means for supplying additional air jets above and 
beloW Said nozzles in a direction to impinge upon 
said fuel jets, and means for controlling the ve 

- locity of the air admitted above and below said 
nozzles Whereby the direction of the burner flame 
may be Varied. 

11. In combination With a Water-cooled fur 
nace Wall haVing 8, plurality of Spaced Water 
tubes, a burner comprising a plurality of nozzles 
dispOSed betWeen Said tubes and adapted to dis 
charge jets of fuel, alternate nozzles being di 
rected UpWardly and the others of said nozzles 
being directed downwardly, and means for dis 
charging jets of air in oppositely inclined direc 
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tions so that a jet of air impinges against each º 
jet of fue. 

12. In combination With a furnace wall, a. 
burner for pulverized fue? comprising a fuel duct 
having a distributing nozzle extending substan 
tlally across Said burner, a series of fuel nozzles 
aSSOciated with said distributing nozzle and ex 
tending through said furnace wall, and a spacing 
member, alternate fuel nozzles being disposed 
above and beloW said spacing member, the upper 
nOzzles being doWMWardly inclined and the lower 
N0zzles being UpWardly inclined. 

13. In combination with a furnace wall, a burn 
er for pulverized fuel comprising a fuel duct hav 
ing a. distributing noz2le extending substantially 
across said burner, aseries of fuel nozzles as 
SQciated with said distributing nozzle and extend 
ing through said furnace wall, aspacing member, 
alternate fuel nozzles being disposed above and 
below Said Spacing member, the upper nozzles be 

| ing doWnwardly inclined and the lower nozzles 
being upwardly inclined, meansforming air pas 
Sages adjacent said lower nozzles and between 
said upper nozzles and means forming additional 
8ir Passages adjacent said upper nozzles and be 
tween said kower nozzles, said passages being 
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2,229,068 
ing a fuel burner port formed therein, a fuel 
bUrner comprising a fluid fuel Conduit having a. 
fan-Shaped distributing section terminating in 
a Series of Spaced nozzles arranged to discharge 

5 through said burner. port, a combustion air cas 
ing at the Outer Side of Said furnace wall and 
SurrOUnding Said bUrner port, and means for 
passing air from Said Casing through said burn 
er port between and above and below the streams 
Of fuel discharged from Said nozzles. 

26. In Combination With a furnace wall having 
a fuel burner port formed therein and a row of 
cooling fluid tubes Spaced across said burner port 
to form transversely Spaced discharge openings 
therebetWeen, a fluid fuel bUrner comprising a. 
fluid fuel conduit terminating in a Series of 
transversely Spaced nozzles adjacent Said cooling 
tubes and discharging through said discharge 
Openings, a combustion air Casing at the Outer 
side of said furnace Wall and surrounding Said 
bUrner port, and means for passing air from Said 
casing through Said burner port betWeen and at 
opposite sides of the streams of fuel discharged 
from said nozzles. 

27. In combination with a furnace wall having 
a fuel burner pOrt formed therein and a row of 
cooling fluid tubes spaced across Said burner port 
to form transversely spaced discharge openings 
therebetween, a fluid fuel burner comprising a 
fluid fuel Conduit terminating in a Series of 
transversely spaced nozzles adjacent Said cool 
ing tubes and discharging through said discharge 
Openings, a combUstion air casing at the outer 
side of said furnace Wall and surrounding said 
bUrner port, and means for passing air from said 
Casing through said burner port between and 
above and below the streams of fuel discharged 
from Sald nOzzles. » n 
28. In Combination with a furnace wall having 

40 a fuel burner port formed therein and a row of 
cooling fluid tubes Spaced across Said burner port 
to form transversely spaced discharge openings 
therebetWeen, a fuel burner comprising a fluid 
fuel Conduit terminating in a series of transverse ºlyspaced nozzles elongated longitudinally of said 
Cooling tubes and discharging through said dis 
charge Openings, a combustion air casing at the 

- Outer side of said furnace wall and surrounding 
Said burner port, and means for passing air from 

50 sald Casing through said discharge openings be 
tWeen the streams of fuel discharged from said 
noZzleS. » 

29. In combination with a furnace wall having 
a fuel burner port formed therein and a row of 

5 Cooling fiuld tubes uniformly spaced across said 
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burner port to formtransverselyspaced discharge 
openings therebetween, a fuel burner comprising 
a fluid fuel conduit having a fan-shaped distrib 
uting section terminating in a series of trans 

0versely spaced nozzles positioned between said 
Cooling tubes and discharging through said dis 
charge openings, a combustion air casing at the 
outer side of said furnace wall and surrounding 
Said burner port, and means for passing air from ºsaldcasing throughsaid burner port between the 
streams of fuel discharged from said nozzles. 

30. A fuel bUrner comprising a plurality of fuel 
nozzles Spaced along a furnace wall, some of Said 
nozzles being inclined to the plane of the wall in 

70 one direction and intermediate nozzles being in 

S 
clined in another direction to provide adjacent 
oppositely inclined fuel Jets, and means forming 
an air passage associated with each of said noz 
Zles and arranged to provide an air jet which is 
inclined to the plane of the Wall and is oppositely 
inclined to the corresponding fuel jet and im 
pinges thereon. v 

31. A fuel burner comprising a plurality of fuel 
nozzles Spaced along a furnace wall, some of said 
nozzles being inclined to the plane of the Wall in 
one direction and intermediate nozzles being in 
clined in another direction to provide adjacentop 
positely inclined fuel jets, means forming an air 
passage associated with each of Said nozzles and 
arranged to provide an air jet which is oppositely 
inclined to the corresponding fuel jet and im 
pinges thereon, and means for selectively con 
trolling the Velocity of the air jets to thereby vary 
the direction of the burner flame. 

32. In combination with a furnace wall hav 
ing a roW of cooling.fluid tubes Spaced therealong 
to form Spaced discharge openings therebetween, 
a fuel burner comprising a series of transversely 
Spaced nozzles arranged to discharge through 
Said discharge openings, some of said nozzles be 
ing inclined to theplane of the Wall in one direc 
tion and intermediate nozzles being inclined in 
another direction to provide adjacent oppositely 
inclined fuel jets. “ 

33. In combination with a furnace wall having 
a row of cooling fluid tubes spaced therealong to 
form Spaced diScharge openings therebetween, a 
fuel burner Comprising a Series of transversely 
spaced nozzles arranged to discharge through 
Said discharge openings, some of Said nozzles be 
ing inclined to the plane of the Wall in One direc 
tion and intermediate nozzles being inclined in 
another direction to provide adjacent oppositely 
inclined fuel jets, and means forming an air pas 
Sage associated With each of Said n0zZles and 
arranged to provide an air jet which is oppositely 
inclined to the corresponding fuel jet and im 
pinges thereOn. » 

34. In combination with a furnace wall having 
a row of cooling fluid tubes Spaced therealong t0 
form spaced discharge openings therebetween, a 
fuel burner comprising a Series of transversely 
spaced nozzles arranged todischargethroughsaid 
discharge openings, some of said nozzles being 
inclined to the plane of the wall in one direction 
and intermediate nozzles being inclined in an 
other direction to provide adjacent oppositely in 
clined fuel jets, means forming an air paSSage 
associated with each of Said nozzles and arranged 
to provide an air jet Which is oppositely inclined 
to the corresponding fuel jet and impinges there 
on, and means for selectively controlling the ve 
locity of the air jets to thereby vary the direc 
tion of the burner flame. “ 

35. In combination with a furnace wall having 
a fuel burner port and fluid tubes Spaced across 
the port to form spaced openings therebetween, 
a fuel burner comprising a series of transversely 
spaced nozzles arranged to discharge through 
said openings, a combustion air Casing at the 
outer side of Said furnace Wall and Surrounding 
said port, and means for passing air from Said 
casing through Said discharge openings between 
the streams of fuel discharged from said nozzles. 
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conform to the record of the case in the Patent office. 
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