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My invention relates to improvements in

1zed fuel is mixed with air in the required
proportion so as to secure a thorough and
complete mixture of the two ingredients so
as to burn most efficiently.

Another object of my invention is to pro-

- vide means wherein all portions of the
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charge will be substantially evenly and uni-
formly mixed, and wherein the portion of
the mixer most closely adjacent the furnace
is protected from excessive heat. ‘

Another object of my invention is to pro-
vide means for deflecting the flow of mixed
fuel and air distharged from the mixer in
the desired direction. _ .

The invention has among its other objects
the production of a device of the kind de-
scribed which will be of simple, convenient,
economical construction, reliable and satis-
factory to use wherever found applicable.

Many other objects and advantages of the
construction herein shown and deseribed will
be obvious to those skilled in the art to
which this invention appertains ‘from the
disclosures herein given.

To this end my invention consists of the
novel construction, arrangement and combi-
nation of parts shown and described in the
specification and more particularly pointed
out in the claims. :

In the drawings wherein like reference

characters indicate like or corresponding-

parts, ) . .

Fig. 1 is a vertical sectional view taken
through my device; :

Fig. 2 is a transverse view taken substan-
tially on a line 2—2 of Fig. 1; and

Fig. 8 is a transverse cross-section taken
parallel to that shown in Fig. 2, ard taken
on the line 3—3 of Fig. 1. L _

In the drawings, wherein I have illus-
trated the preferred embodiment of my in-
vention there is.shown a mixer comprising
an annular or cylindrical member 1 haying
an end closure plate 2 at one end thereof.

Intermediate the ends of the member 1
there is arranged a sleeve having a tapered
portion 3 engaging the inner wall of the
portion 1 at the large end: and extending

outwardly axially of the member 1 as at 4,
the outer end of the portion 4 bein open
and forming the discharge outlet for the
pulverized fuel and air.

. The chamber 5 within the shell t has an
intake 6 arranged tangentially thereinto and
through which the pulverized fuel and air
enter. The entering mixture is under pres-
sure and travels at considerable velocity so
that it travels within the chamber in a spiral
path substantially as set forth in my co-
pending application, Serial Number 655,404,
and thence discharges through the outlet at
the outer end of the portion 4.

An extension part is arranged at the outer
end of the part 1, this extension having a
tapered portion 7 merging into a longitudi-
nally extending eylindrical portion 8 termi-
nating substantially at the end of the por-
tion 4 of the sleeve and thence extended

obliquely inwardly to provide a flange 9 hav--

Ing a central opening or discharge outlet 10
thereat substantially of the same size as the
discharge opening through the sleeve 4 and
slightly therebeyond. _

The large end of the extension member is
secured to the end of the part 1 as herein-
before described and forms an annular cham-
ber 11 with the outer surface of the sleove
member. An air intake 12 is arranged to

55

60

65

70

%

80

enter the chamber 11 tangentially thereof as .
shown and spirals through the chamber to- -

ward its outlet, the direction of travel of the
air through the chamber 11 being in reverse
direction to the direction of spiral travel
through the chamber 5, as indicated by the
arrows in Figs. 2 and 8. o
The inner edge of the flange 9 extends out-
wardly beyond the adjacent end 6 of the

-tubular part 4 and a plurality or series of
ribs 13 are arranged in circumferentially

spaced relation about the discharge end of
the extension chamber, said ribs being pref-
erably spiral and extending longitudinally
inwardly from the flange 9 and of substan-
tially the same height as the width of said
flange and engaging and supporting the por-
tion 4 of the sleeve.’ . ‘

It is apparent that any air admitted
through the port 12 enters the chamber and
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passes outwardly thereof through the chan-
nels formed between the adjacent ribs and
the outer wall of the tubular part 4 with
which they contact. ,

In order to supply additional air to the
carbureted mixture admitted through the in-
take 6 a tapered pipe 15 extends axially
through the end wall 2 as shown in Fig. 1,
the inner end-of said pipe being open to
form an outlet 16 and the side wall of said
pipe having apertures or openin 17 cir-
cumferentially spaced adjacent the outlet
end 16.

A valve 18 preferably in the shape of a
cone is arranged to move axially through the

chamber 5 and to seat against the discharge

outlet 16 to control passage of air there-
through. :

Bearings 19 and 20 may be provided to
support the valve stem, the bearing 20 also
acting as a limiting stop to prevent excess
movement. of the valve. Should the valve
be closed, the air passing through the pipe
15 will escape radially outwardly through
the perforations 17 substantially transverse-
Iy to the mixture flowing through the cham-
Fer 5 and co-mingle therewith so as to effi-
ciently mix the same.

The pulverized fuel enters through the
intake 6 at the rear of the mixer and tan-
gentially thereof. This fuel, entering. at
g rather high velocity is mixed with air so
that as it swirls through the chamber the
heavier particles, which in the present in-
slance is coal, will be thrown outwardly to
cause a segregation of the coal particles, col-
lecting at the periphery of the inside of the
chamber and forming a film of powdered
fnel, which will pass through the mixer in
the form of a spiral. If this segregating
action is complete it is highly conceivable
that the center of the chamber 5 is sub-
stantially free of coal particles since they
are all thrown outwardly.

To obtain a more thorough mixture of the
fuel and air in the chamber 5 the secondary
gir inlet is-provided and terminates inter-
mediate the ends of the chamber. The valve
or deflector 18-causes the secondary air to
be deflected or thrown outwardly substan-
tially transversely to the direction of travel
of the air and coal particles swirling through
the chamber and tﬁus tends to effect a more
thorough mixture of the same and break up
the film. Even when the valve is in its

closed position as shown in full lines, the
secondary air will escape radially outwardly

through the apertures 17 and accomplish the
same result although to a lesser degree.
The valve 18 may be arranged to deflect
the mixture at any point intermediate the
discharge ends of the parts 15 and -4, as
shown in dotted lines. :
_ The auxiliary air admitted through the
intake 12 travels in -the opposite direction
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to the mixture admitted through the inlet
6, and when leaving the mixer tends to coun-
teract the whirling motion of the mixture.
The spirally arranged ribs which are in line
with the spiral movement of the auxiliary
air increase the counteracting effect just de-
scribed. This auxiliary air will act to form
an exterior film about the core of carbureted
mixture discharged through the sleeve and
thus render the same more efficient for com-
bustion within the furnace adjacent thereto.

Another object of the addition of the
auxiliary air is to cool the exterior of the
mixer and prevent excessive heat radiated
from the furnace from reaching the sleeve 4.

In order to deflect the flow of mixture
discharged through the nozzle or sleeve 4, a
shield 14 may be arranged for closing a plu-
rality of adjacent spaces between the ribs
13 as shown, so that only the uncovered
spaces will permit the auxiliary air to flow
therethrough. This shield is preferably of
arcuate radial cross-section and is of any
suitable arcuate length, as for instance semi-
circular, as indicated at 21, and engages the
longitudinally extending free edges of the
ribs so as to bridge the portion of the ex-
tension member that extends beyond the dis-
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charge outlet of the sleeve portion or noz-

zle 4. v

Having thus described my invention it is
obvious that various immaterial modifica-
tions may be made in the same without de-
partin§ from the spirit of my invention;
hence I do not wish to be understood as lim-
iting myself to the exact form, construc-
tion, arrangement, and combination of parts
herein shown and described, or uses men-
tioned, except as limited by the claims.

‘What I claim as new and desire to secure
by Letters Patent is:

1. In a pulverized fuel and air mixer, a
tubular shell, a sleeve within said shell,
said shell and sleeve forming a central mix-
ing chamber for fuel and air and an air
chamber surrounding one end of said mix-
ing chamber, an inlet conduit communicat-
ing tangentially with said mixing chamber,
said mixing chamber having an outlet at
one end thereof, an air inlet communicat-
ing tangentially with said air chamber, said
air chamber having an outlet adjacent to the
said first mentioned outlet, o secondary air
inlet tube extending into said mixing cham-
ber, and means for controlling and directing
the secondary air within the said mixing
chamber. ‘

2. In a pulverized fuel and air mixer, a
tubular shell, a sleeve arranged substantially
co-axially within said shell, said shell and
sleeve forming a mixing chamber for fuel
and air and an air chamber in co-axial re-
lation to the said mixing chamber, a closure
for one end of the said mixing chamber and
an outlet at the opposite end thereof, a fuel
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inlet conduit communicating tangentially
with said mixing chamber, an air inlet conduit
communicating tangentially with said air
chamber, said air chamber having an outlet
substantially co-axial with the outlet of said
mixing chamber, a tube extending into said
mixing chamber, and means for controlling
the air passing through said tube into said
mixing chamber.

3. In a pulverized fuel and air mixer, a
tubular shell and a sleeve within said shell
and therewith forming a fuel and air mixing
chamber and a secondary air chamber in co-
axial contiguous and cooperative relation
to said first chamber, said chambers having

“substantially co-axial outlets and tangential

inlets entering in opposite directions.-

4 In a pulverized fuel and air mixer, a
mixing chamber for fuel and air, a closure
for one end of said chamber, said chamber
having a frusto conical wall terminating in
a tubular substantially co-axial discharge
outlet, an inlet conduit communicating tan-
gentially with said mixing chamber, an air
chamber surrounding the discharge portion
of the said mixing chamber, an air inlet con-
duit communicating tangentially with said
air chamber but directed in the opposite di-
rection to the inlet to the fuel and air mixing
chamber, said air chamber having an outlet
in substantially co-axial and cooperative re-
lation with the outlet from the said mix-
ing chamber. :

5. In a pulverized fuel and air mixer, a
fuel and air mixing chamber having a tan-

gential inlet and a substantially co-axial

outlet, an air chamber arranged substantial-
ly co-axially with the first mentioned cham-
ber at the outlet end thereof and in coopera-
tive relation thereto, said air chamber being
provided with an outlet substantially co-
axial with the outlet of the first mentioned
chamber, and air inlets communicating with
said chamber, respectively, substantially
tangentially thereto but directed in oppo-
site directions. . '

6. In a pulverized fuel and air mixer, a
fuel and air mixing chamber having a fun-
nel shaped extension and terminating in an
outlet at one end thereof, said mixing cham-
ber having a tangential inlet, a closure for

~one end of said mixing chamber, an air
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chamber surrounding the outlet portion -of
the said mixing chamber, an air inlet com-

municating tangentially with said air cham-

ber, said air chamber being provided with
an outlet substantially co-axial with the out-

let of the said mixing chamber and in co-

operative relation thereto, a tube extending
into the said mixing chamber for supplying
secondary air to the fuel mixture, said tube
being provided with lateral openings, and
means for deflecting the air passing through
said tube into said mixing.chamber.

3

. 7. In a pulverized fuel and air mixer, a
tubular shell, a tapered sleeve within said
shell and diverging therefrom, said sleeve
forming a partition to divide the space with-
in said shell into a central mixing chamber

and an air receiving chamber and termi- 7

nating in an outlet opening, inlet conduits,
one communicating tangentially with each
of said chambers, circumferentially spaced
diagonal baffles extending inwardly from
the outlet end of said tubular shell, and an

-adjustable shield controlling the passage of

air between adjacent baffles.

8. In a pulverized fuel and air mixer, s
tubular shell, a funnel-shaped sleeve within
said shell, said sleeve and shell forming a
mixing chamber for fuel and air and an
air chamber, a fuel inlet conduit communi-
cating with said mixing chamber, an out-
let from said mixing chamber, an air inlet
communicating tangentially with said air
chamber, said: air chamber having an outlet
substantially co-axial with the outlet from
the mixing chamber, a tube extending lon-
gitudinally within said shell for admitting
secondary air to the mixing chamber, and
an adjustable valve associated with said tube
for controlling the flow of air passing
through said tube toward the outlet of said
mixing chamber, - g ‘ ‘
- 9. In a pulverized fuel and air mixer, a
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tubular shell, a closure for one end of said .

shell, a funnel shaped sleeve arranged sub-
stantially co-axially within said shell sepa-~
rating the space within the shell into two
chambers, inlet conduits, one communicating
tangentially with each of said chambers,
said chambers being provided with substan-
tially ‘co-axial contiguous outlets, a tube
extending longitudinally within the said

‘shell for admitting secondary air thereinto,

and a valve adjustably supported at the end
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of said tube to control the flow of air there- .
through and to deflect the air current out-

wardly and cause it to mix with the fuel
mixture passing through the surrounding
chamber, S _

10. In a pulverized fuel and air mixer, 4
tubular shell, a closure for one end of said

‘shell, a sleeve arranged substantially co-ax-

ially  within said shell and separating the
space within said shell into a mixing cham-

ber and a secondary ait chamber, inlet con-.

duits, one communicating tangentially with
each of said chambers, said chambers having
substantially co-axial contiguous outlets, a
tube extending through the said closure, sub-
stantially longitudinally and axially within
said shell for admitting secondary air, and a
conical valve adjustably supported at the end
of said tube adapted to control the flow or air
passing into the surrounding chamber,
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11. In a pulverized fuel and air mixer,a
tubular shell, a sleeve arranged substantially -
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co-axially with said shell, said shell and
sleeve forming a central feul and air mixing
chamber and an air chamber in substantially
co-axial contiguous and co-operative rela-
5 tion to said mixing chamber, a fuel and air
inlet communicating tangentially with said
mixing chamber, and an air inlet communi-
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cating tangentially with said air chamber,
said chambers having substantially co-axial
outlets. 1

In testimony whereof, I have hereunto
signed my name.

ALGOT A. WICKLAND.



