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Appiica

whom 18 May concern:

e it knowa thab T, Lare T
a cibizen of the United States, & 3
of the cify of Chicago, in the county o3
Cook snd State of Illincls, have invented
cortain new and usefal Impr cements in
Pulverized-Fusl Burners; i o he
declare that the followin
and exacs description of U
being had to the accomps

and to the numerals. of

£i01.

Thig invention relates to i}ﬁllveyized fuel

l

burners of the type in which pulverized fuel
is fed into s stream of air blown into the
furnace chamber. n . .
TVith the burners of this kind considerable
trouble has been experienced in-producing &
uniform mixture of powdered fuel with the
air, particularly whon the burner is ar-
- ranged horizontally. 1§ fuel is fed into a
horizontal pipe through which air is blown,
the upper part of the current of air receives
art, ‘This may be

sweided B et i aaninal sloev
avoided by providing & frusto-conical si6eVe
or projection on ong part of the pipe which
carries the air and then feeding powdered
fuel onto this cone so that it m
sround and be fed into the current of air
around its periphery. I% has been found,
however, that with a low velocity of air such
an arrangement tends to more powdered
f£ael inte the lower part than into the upper
part of the air current. On the other hand
with & high wvelocity of air the reverse
OCCUTS.

Omne of the objects. ther
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sfore, of the

1 » . 3 . "
present invention 1s to provide ieans for
varying the lgcation of the various parts of

o provide substantially uni-
form mixing of the air and powdered fuel
for the particular velocity of zir employed.
A further object of the invention is 1o
vary the point ab which the fuel is dis-
charged onto the frusto-conicsl end of the
ir pipe so as to vary the operation of the
o to suit the varying velocities.
further object of the invention 18
ting the space
in
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the burner so &8s
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provide e
through which the p
the alr CUITer
Other snd further important objects of

ans for adjus
owdered fuel is fed
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ay fall there-
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by means of a short

ASSIONOR, BY MESNE ASSIGNIIENTS,
CEIOAGS, ILIINGIS, A CORFORATION

RUBHER.

>, 1990, Serial Ko 250,018,

‘hig inventien will be spperent from the
Jiselosures in the drawings and specifica-

The juvention (in a preferred form) is
illustrated in the drawings and hereinafter
more fully described. '
O the drawings— S

Figure 1 is o side slevation of & burner
structed in accordance with the present
inventicr ’

Tigure %
through the same.

‘TFigure 3 is a section on the lina'8—3 of
Figure 2.« : :

Figure 4
Figure 2.

Tigure
Figure 3. :

Figure 6'is a side elevation partly in sec-
tion of a fuither form of construction.

As shown on the drawings—

The burner is shown with its forward or
discharge eyd projecting inte an aperture
1 in the wall 2 of a furnace of any desired
form and construction. The burner itself
consists of a substantially horizontal con-
duit comprising a discharge nozzle 3 in the
rear end 3° of which is slidably mounted
the forward end 4 of an angle pipe 5. This
angle pipe 5 is connected through a pipe 6
to & convenient source of air under pressure.
On the upper side of the pipe 3 is integral-
1y mounted an extension 7 through which
powdered fuel may be fed from a pipe 8
leading to a hopper or other source of
powdered fuel. The forward end 4 of the
angle pipe 5 is reduced in size and given
g tapered form to provide a frusto-conical

e
m

a

vertical cemtral section

is  section on the line a4 of

- ond § which is spaced away from the adja-
b 3 i

cent wall of the pipe 8. As this frusto-
conical end is immediately below the bore
of the extension 7, powdered fuel passing
down the latter fells onto this {rusto-coni-
cal end and antomatically distributes itself,
part over the upper edge of the member 9,
and the rest around the same, and discharges
into the air current at points therearound.
The stream of air passing through the pipe
5 is split up into two concentric streams

length of pipe 10 con-
contric with and secured to the end 4 of
the pipe 5. With such an arrangerment the
air which passes around the cutside of the

T a;_section on the line 5--5 of i
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pipe 10 werves to break up =1 lumps, sepa-
rating the powdered fus! into its individaal

“particies and to injeet it into the furnace,

. while the air which passes through the pipe

19
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10 supplies the necessary extra oxygen re-
quired for the complete combusiion of the
fuel within the furnace.” For this reason I
call the air around the outside of pipe 10
fuel separating and conveying air, while
the air inside of pipe 16 may be called com-
bustion air. As previously indicated, if the
air velocity is high, the suction produced by
the flow of air causes the powdered fuel to

‘be drawn into the upper part of the atomiz-
.ing stream to & much greater extent than
If the air is only moved’

at the lower part.
slowly, the reverse action oceurs, and conse-
quently it is advisable to cause powdered
tuel to fall nearer the edge of the frusto-
conical end 9 when the velocity is lower
than when the velocity is high. This ad-

“Justment of the point of discharge of the

powdered fuel may be brought about in one
or both of two ways: first, by means of a
suitable deflector in the extension 7; second,
by adjusting the axial positions of the mem-
ber 9 with respect to the pipe 8. These two
forms of adjustment are shown in the draw-

~ings. The deflector may conveniently take
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the form of a chute 11 provided with side
wings 12. This chute is secured to a shaft
13 having secured thereto at one end a han-
dle 14 by which the deflector may be ad-
justed. The deflector is, preferably, sup-
ported in its adjusted position by means of a
screw 15 adapted to be locked in any de-
sired position by means of a lock nut 16.
The parts 8 and 5 of the device are pro-
vided with apertured lugs 17 and 18 for
the passage of clamping screws 19 there-
through. Means are also provided for ve-

stricting the extent to which the forward-

end 4 of the angle pipe 5 may he moved
into the rear end 3* of the pipe 8 by means
of the clamping bolts 19. For this pur-
pose adjusting screws 20 are provided in
the lugs 18 and the ends of these scrows are
adapted to engage with the rear end of
the pipe 3 and thereby restrict axial move-
ment of the forward end 4 of the pipe 5
within the pipe 8. Tn this way the position
of the frusto-conical end 9 with respect to
the aperture in the extension 7 mav be ad-
justed as desired.

In order that the operation of the burner
may be observed, a sight glass 21 may be
provided. The sight glass is mounted in a
trame 22.pivotally mounted at 23 on the

-member § s¢ that it may be swung out of

the way when it is desired to" clean the
burner. The free end of this frame 22 may

conveniently be provided with a fork 24

edapted to pass over a lug 25 through which
a cotter pin 26 may be passed to refain the
irems in posibion. ’
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nozzle and tube withoul any taper.
¥ am aware that nvwmerous details of con-
struction may be varied through o wide
vange vithout departing from the prin-
ciples of this invention, and I therefore do
not purpose limiting the patent granted
otherwise than necessitated by the prior srt.

‘I ¢laim as my Invention— o
1. In a pulverized fuel burner, n tubular
conduit, a frusto-conical portion converging
from the wall of said conduit, projecting

toward the discharge énd thereof, and
marking a space between said wall and said %9
portion, a fuel supply pipe, a connection be-
tween said fuel pipe and said dem
space, means for varying the distributic
fuel in said space, a pipe within said tuh:
lar conduit and affording ‘s passage betwee:
it and the wall of said conduit for fuel
for air te separate the fuel particles
convey ¥ne same, the passage through
pipe serving for combustion air.
2. A burner for pulverized fnel, compris- ©
ing an approximately horizontal ‘
conduit, a tapering tubular partition within
said conduit and between the ends ihes
Ng K¢

oy
81

the smaller end of said pairtition being
arated from the wall of said condnit whe
by a space is provided between said
and said partition and opening
conduit, a substantially vertical
delivering fuel into said space and
deflector in said pipe for varying
of discharge of fuel.
. Buchobuener for pulverized fuel, compris-
ing a tubular conduit ineluding two i
sections, one of which sections is
with a tapered end projecting int
of the other section and provid
between said tapered end and
said other section, mesns for ,
into said space, means extending int
space for distributing the fuel
means for connecting the pipe sec
ing said tapered end with a source
under pressure, snd clamping
clamping said sactiong together
fecting axial adjustment of
to vary the position of said tapered o
with rélation to said fuel feeding means.
4. A fuel burner including a nozzl
pipe section connected- therepo, -
gether provide an air conduit, au
arranged to project into said nous
the forward end of said pigie section -a
adapted to receive and ‘convey -
the air o effect combustion
between it and the wall of :

1

prov
one and 11t
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annular passage, for another portion of said
air_to seperate the particles of fuel and
oonvey the game, a fuel inlet to said passage
n front ()f the rear end of the inner pipe,
and megns in the fuel inlet cooperatmv with
the end of the said pipe section for ad]ust-
m{.»; the amount of fuel delivered.

5. A burner for fuels mcludlng a nozzle,
2 fuel feed pipe thereon, an air supply pipe
slidably connected. to the nozzle, said air

: 5unp}y pipe termmatmg in g tapered por-
. tion, and means in the fuel feed pipe act-
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mg in conjunction with said tapered por-
uon fgr adjustmg the amount of fuel de-
livere .

8. A burner for powdered fuel, compris-
ing a coaduit, means associated therewith
to provide a fuel space having a discharge
orifice concentric to and commumcatmg
with the passage through said conduit,
mesns for supplying fuel to said space, and

. adjustable means extending into said space
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to_distribnte tho fuel therein, whereby a
substentially uniform discharge of fuel is
effected throughout the entire area of said
‘discharge orifice.
urner for powdered fuel, compms-
ing a conduit, means associated therewith
to prowde 2 fuel space having ‘a discharge
orifice concentric to ‘and commumcatmo'
with the passage through said condmt
mesns for supp%ymo fuel to said space,
means, for connecting said conduit with a
source of air under pressure and means for
maintaining a substantially uniform dis-
charge of fuel throughout the entire area
of said discherge orifice comprising a mem-
ber movable in said space to distribute the
fuel therein.

8. A burner for powdered fuel, compris-
ing a condpit, means associated therewith to
rovide a tuel space having a discharge ori-
ce ‘concentric to and communicating with

the pessage through said conduit, means for.

supplying fuel to said spacs, and means for
maintaining - & substantially uniform dis-
charge of fuel throughout the entire area
of said dls,chargfx orifice comprising a de-

flector extendmg into said space to vary the
distributién of fuel therein.

9. A burner for powdered fuel, compris-
ing a conduit, a flange pro]ectmg inward
and forwardly from the wall of said conduit
and providing a fuel space having a dis-
charge orifice concentric to and communi-
cating with the passage through said con-
duit, means for supplying fuel to said
sp‘tce ‘and means for maintaining a sub-
stantially —uniform discharge of fuel
throughout the entire area of said discharge
orifice comprising a deflector embracmg a
portion of said ﬂange and movable in said

@ .
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space to vary the distribution of fuel there- .

in. -
10. A burner ior pulverized fuel, com-
prising & conduit for air under pressme 3
pipe arranged within said conduit and
spaced from the walls thereof to form inner
and outer concentric passages, said conduit
being provided with a fuel space having a

65
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dlscharve orifice concentrlc to and commum- .

cating with said outer passage at a point in-
termediate the ends of said pipe whereby
the air passing through the said outer pas-
sage is mixed with fuel and whereby air only
passes through said inner passage, and ad-
justable means for distributing the fuel in
said fuel space with relation to said dis-
charge orifice to insure a substantially uni-
form discharge of fuel throughout the en-
tire area of said discharge orifice.

11. A burner for powdered fuel compris-
ing a conduit provided with a portion spaced

from the wall thereof and defining a fuel

space, means for supplying fuel to said
fuel space, means for connecting said con-
duit with a source of air under pressure, and
means. extending into said space for dlstrlb-
uting the fuel therein.

In testimony whereof I have hereunto
subscribed my name in the presence of two
subscrlblng witnesses.

LARS HUGO BERGMAN.

Witnesses:

Ripspary Krris,
Earr M. Harprne.
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