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1

This invention is a novel inverted feed car-
buretor for pulverized coal or the like, adapted to
feed in a continuous operation the coal from a
hopper, at atmospheric pressure, into a mixing
chamber having an air pressure above atmos-
pheric for thorough admixture of the pulverized
coal with the stream of high-pressure air pass-
ing through said carburetor. ]

My present invention is an improvement upon
that disclosed in my U. S. Letters Patent No.
2,428,995, issued October 14, 1947; and upon that
disclosed in my (joint) application, Serial No.
772,034, filed September 4, 1947; and upon that
disclosed in my (sole) application, Serial No.
26,173, filed May 10, 1948.

The principal object of the present inven-
tion is to provide novel means for mixing air
and a finely divided or pulverized coal in as
nearly perfectly constant proportions as possible.
The pulverized coal is introduced into my car-
buretor by means of a feed throat valve ar-
ranged to bring the coal into the carburetor in
an almost perfectly even flow, it being the func-
tion of the carburetor to mix this even flow of
coal into an even flow of air under pressure, in
as nearly perfectly constant proportions as pos-
sible. To do this, the coal must be first re-
moved from its point of entry, i. e., the perimeter
of the valve seat, immediately and completely;
and secondly, the coal must be thoroughly mixed
into the air immediately after its removal from
the valve seat. )

A further object of the invention is to provide
a carburetor of the above type in which the air
is - initially introduced tangentially into the
plenum chamber disposed at the oufer end of
the carburetor to impart to the air a rotary
motion therein, thereby distributing the air
therein evenly with respect to an annular series
of louvres separating the plenum chamber and
the mixing chamber of the carburetor which lat-
ter is disposed at the inner end of the carburetor
around the feed throat valve, said louvres being
disposed at an acute angle to the flow of the air

and their combined area being such that with ¢

proper air volume and pressure, the rotation of
the air. in the mixing chamber is increased
greatly and its velocity is stepped up to such
point that the whirling high velocity air in the

mixing chamber is directed onto and completely ¢

around the perimeter of the feed throat valve
seat to remove the solid material from the feed
throat valve in a positive manner, the solid ma-
terial and high ‘velocity air whirling around

within the mixing chamber. Thus it can be seen 55
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that I accomplish the first of my objectives by
supplying air at a great enough velocity to in-
sure the removal of the pulverized coal as fast
as it is fed through the feed valve and with
enough pressure to make the operation perfectly
positive.

My second objective is accomplished by the
great turbulence created by the high air ve-
locities used. From the distribution side of the
louvres on—and as far as desired to convey it
pheumatically, the velocity of the air is never
allowed to fall below 5000 feet per minute—this
velocity in the mixing chamber creating an in-
tense turbulence which thoroughly mixes the
solid material with the air. '

I will explain the invention with reference to
the accompanying drawings, which illustrate one
practical embodiment thereof to enable others
familiar with the art to adopt and use the same;
and will summarize in the claims the novel fea-
tures of construction, and novel combinations of
parts, for which protection is desired.

In said drawings:

Figure 1 is a longitudinal section through one
embodiment of my invention, showing the car-
buretor and adacent parts of the hopper.

Fig. 2 is a longitudinal section through a modi-
fied form of carburetor, showing the adjacent
parts of the hopper.

Fig. 3 is an enlarged plan view of the air flow
disc used in both modifications shown in Figs. 1
and 2.

Fig. 4 is a transverse section on the line 4—4,
Fig. 3.

Feed hopper (| is provided with a bottom la,
and with an opening b in its end communicat-
ing with the bore 2a of a relatively thick base
plate 2, which is secured to the end of the hop-
per { by bolts 8y or the like, as shown in Fig. 2,
said base plate 2 being preferably of circular
plan.

Beyond base plate 2 is an annular casing 3
open at both ends and preferably of same di-
ameter as the base plate 2, casing 3 having 3
tangentially disposed outlet pipe 3¢ communi-
cating with the interior of casing 3 by means of
an outlet opening 3b, as shown.

Beyond the annular casing 3 is an annular
casing 4 of preferably same diameter as casing 3,
the same being open at its inner end and closed
at its outer end by a wall 4qa, said casing 4 hav-

. ing a tangentially disposed inlet pipe 46 com-

municating with the interior of casing 4 through
an inlet opening 4c, as shown. ,
At the center of end wall &a is a hub 4d oppo-
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site the bore 2a of base plate 2, in which hub is
journaled the outer end of a shaft 5 which carries
a conveyor flight ¢ which latter terminates with-
in the end of bore %Za of base plate 2, said flight
extending into the hopper .

Within the hub 4d around the shaft & is a
packing 6, housed in an enlargement 42 of the
hub bore and normally compressed by an annu-
lar collar T which is tapped into the erlargement
4n of the bore; and beyond collar T is an-anti-
{riction bearing 8 for the shaft §, housed in an
enlargement de of the hub 4d, the outer end of the
hub 4d being closed by a cap .or plate 8, which
is preferably secured to the end of hub 4d by
screws 8a or the like (Fig. 2). In order to lubri-
cate bearing 8, a nipple 10 may be ‘provided :in
the plate 8 opposite the end .of shaft 5. Any
other desired means for lubricating the bearing,
however, may be used.

The casings 3—4 are secured to the base plate
2 by means of bolts #! or the like, which pass
through registering -bores 3z—=4x .in the casings
3—14 .and have -their .inner -ends threaded into
tapped bores 2z in base plate 2,-as.shown:in Fig.
2. However, any other desired means for secur-
ing the members 2—3—4 together may beused.

Mounted ‘across the outer face.of the casing 3
is an air flow disc 2, shown more particularly .in
Figs. 3 and 4, disc 12 having an annular series-.of
holes 42a adjacent its periphery for receiving
screws 43 -(Fig. 2) which pass through the holes
and are tapped into the outer end of casing-3, the
disc 42 thus separating the interior of the casings
3 .and 4:into a-mixing chamber A and a pienum
chamber B. At the center of disc 12 is.a.circular
opening 12b, and the central portion.of the disc
is substantially .conically offset as ai .iZc in fthe
direction -of the mixing chamber A, as shown,
thereby providing.an annular.opening around.the

shaft b directed towards the mixing chamber A, .

in order that some of the air under pressure from
plenum chamber B will be.directed by the.conical
offset portion 12¢ and discharged into the mixing
chamber A around . and :substantially .axially -of
the shaft 5.

In the disc 12 :between the wall of chamber A
and the conical partion l2¢ is a complete annu-
lar series of louvres (2d which are preferahly
struck out of the body of the plate .12, said louvres
i2d sloping in the same direction and being dis-
posed at the same angle -to the plane of disc 12,
the angle being substantially but not necessarily
45 degrees. Thus .air under pressure entering
plenum chamber B through the tangential inlet
pipe 4b.is given a swirling motion, as indicated:by
the arrows (Figs. 1 and.2), some of the air pass-
ing through the central opering 12b of .disc 12
along the shaft § .and into mixing chamber A,
while the remainder of the air passes through
the angularly disposed louvres (2d, thereby .im-
parting a swirling motion to the air under pres-
sure within mixing chamber A before passing
through the outlet 3a. _

‘In Fig. 1, conveyor flight 8« is shown as mak-
Ing a .close sliding fit within bore 2a of base plate
2. On the outer face of base plate 2 is g resilient
valve !4 comprising a normaslly flat rubber disc
having its periphery secured by screws A% or the

10

15

20

25

30

35

40

45

50

b6

60

65

like to the face of base plate 2, an annular ring -

16 being interposed between the heads of screws

I5 and the periphery of the valve disc. "Valve 4

has an -axial opening l4a at its center normally

contacting the .periphery of the shaft 5, but ow-

ing to the flexibility of .the valve disc, when pul-
verized coal is.fed along the shaft.5 by conveyor

73
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flight a the central portion of the valve disc will
be deflected and will assume the shape shown in
Pig, i, thereby permitting the coal to be dis-
charged into mixing chamber A around the pe-
riphery of shaft 5, the resilience of the valve, as-
sisted by the air pressure within chamber A, nor-
mally restoring the valve (4 to its flat condition
when the pressure of the coal is relieved or suf-
ficiently reduced.

‘In-‘feeding pulverized -coal ‘for eombustion it is
of paramount importance to bring as nearly a

;perfectly even stream of coal as possible into the
wvirtually perfectly even stream of air produced by
:a-centrifugal or axial blower or compressor.

The
feed throat valve 14 serves two purposes; first, it

-creates a slight back pressure against the pulver-

ized coal being fed by the flight §a and thus com-
pacts this codl so as to provide a uniform condi-
tion :in the coal at the point just before same
passes beyond the valve. At the same time, valve
14 prevents the-end -of the flight .5a .from ,push-
ing .an excessive -amount of coal .into the air
stream as it passes the.bottom of .the feed throat
2a. I.have found .that a worm feed is inherently
uneven without a .device such.as valve 14 which
Iiterally holds the .coal back -from the overfeed
phase of each revolution to fill.inthe.discrepancy
of the underfeed cycle. .Second,:as.in-most cases
it is necessary for the proper handling and com-
bustion of .pulverized coal to use.air at.a pressure
of .one-half pound er more, :the -valve 14 s de-
signed to prevent this air .from blowing back
through the feed throat 2¢ which will cause very
erratic feeding or -will stop the pulverized :coal
from feeding altogether.

After the .pulverized .coal has been fed .into the
carburetor at an .even rate, it.is then necessary
to move.it away from the point.of entry.immedi-
ately and completely,.at the.same time to,mix the
cogl thoroughly with .the combustion .air which
will also be.used.to.convey it to the point of com-
bustion. This is.accomplished in my.carburetor—
first, by -directing a .small proportion of the agir
through the.opening .I12b.in the center.of the disc
2 between the plenum chamber B.and the mixing
chamber A along the shaft b and against the in-
coming .coal at its point of .enfry under the feed
valve lip and around the shaft 5.in such 2. manner
and at such a velocity as to remove it immediately
and completely from its point of entry. 'This.air
throws the coal .from the point of entry out into
the mixing chamber A where it is picked up.by the
whirling air introduced into the mixing chamber
through thelouvres t2d disposed in the partition
between the mixing chamber and the plenum
chamber. These louvres are.disposed gt such an
angle, and their area is such, that the velogity of
the air entering the mixing chamber A is built up
to the highest practical rate. This accelerates
the whirling action of the air in the mixing
chamber A and the turbulence thus created mixes
the air and cedl thoroughly hefore ‘it leaves the
carburetor.

As an example of how ‘important ‘it ‘is to feed
Ppulverized coal evenly and mix it;thoroughly with
the combustion air, it requires upwards of one
hundred cubic feet of air per hour to:burn one
pound of pulverized coal per hour. " In equipment
such as disclosed herein, any .unevenness:in the
fuel fed ‘into the carburetor will he magnified
up to 13,000 to 1.in the combustion chamber.

In Fig. 2 a somewhat modified valve 14.is shown,
the valve comprising g .resilient ring .tdc of in-
ternal diameter equal to that of .the .conveyor
flight ba, said ring {4c.normally being housed :in
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opposed recesses 2e-—3e in the ‘contacting faces of
base plate 2 and casihg 3, an annular lip 3f being
formed at the-outer end of recess 3e to maintain
the rubber ring 18cin the said recesses. - The ad-
jacent end of the ring f4c ‘is formed with an
angularly disposed- ‘resilient lip 14¢ of conical
form, having a -central opening (4h normally
closely fitting the ‘shaft 5 and disposed slightly
beyond g shoulder 5z formed between the main

portion of shaft 5 and an enlargement thereof

which carries conveyor flight 5a, the shoulder 5z

being beveled at substantially the same angle’

as the conical resiliént lip 14g, as shown. Thus,

while the valve lip 14¢ shown in Fig. 2 normally”
contacts the shaft 5 in advance of shoulder 5z,

the same may yield and expand when the pulver-

ized -coal is forced by the conveyor flight 5a to-»'v

ward the valve {4 with sufficient pressure
In operatwn

Pulverized coal is‘moved by the conveyor ﬂight
5a from hopper I through the! feed throat valve

14 into the carburetor mixing chamber A. Air.
under pressure from a blower or compressor (not-

shown) is passed-into the carburetor through the
air inlet pipe 4b directly into plentim chamber B,
tangentially, so as to impart a.swirling motion to
the air in chamber B. . This swirling air is passed
into the mixing chamber A, first through:the cen-
tral hole 12b in air flow disc 12 along shaft 5,
the hole 12b through which the shaft 5 passes
being large enough to pass approximately one-
eighth of the air in chamber B, this air blowing
directly on the point where the coal emerges from
under the lip of the valve {4 around the shaft §
with enough velocity to move the coal out into the
mixing chamber A as fast as it emerges. The
balance of the air is directed, and its velocity in-
creased, by the louvres 124 in disc 12 when passing
into the mixing chamber A, thus giving the air
within the chamber A an accentuated swirling
motion. This air picks up the coal from this point
of emergence from the lip of valve I4 and the
thorough mixing of air and coal is achieved by the
turbulence created in the mixing chamber A, the
mixture of pulverized coal and air being dis-
charged from the carburetor through the tan-
gential outlet 3a.

1 do not limit my invention to the exact forms
shown in the drawings, for obviously changes may
be made therein within the scope of the claims.

I claim:

1. In combination with a hopper for pulver-
jzed material, a carburetor for mixing said ma-
terial at atmospheric pressure with air above
atmospheric pressure, comprising a feed throat
extending from the hopper into said carburetor;
o, shaft extending through said throat; a con-
veyor flight on said shaft terminating adjacent
the discharge end of said throat; an annular
mixing chamber, in said carburetor into which
the feed throat-discharges; an annular plenum
chamber in sald carburetor contiguous to the
mixing chamber: a resilient feed throat valve
within the mixing chamber around the shaft;
a wall in the carburetor separating the said
chambers and havmg a means for directing air
with a swirling motion into the mixing chamber,
said wall having an offset central portion around
the shaft directed towards the valve provided
with an opening for the said shaft to provide
an annular passage between the offset portion
and shaft: a tangentially disposed inlet for air
under pressure into the plenum chamber; and
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a tangentially disposed outlet from the mixing’
chamber,

2. In a combination as set forth in claim 1,
said valve comprising a flat rubber disc having~

‘ its periphery securéd to the wall of the mixing’

chamber, said disc -having a central opening
snugly receiving the said shaft and normally
closing the feed. throat.

3. In a combination as set forth in claim 1, sadid
valve comprising a rubber ring mounted in an
annular recess in the discharge end of the feed
throat, said ring having a conical lip provided
with an opening snugly receiving the said shaft’
and normally closing the feed throat.

4, In a combination as set forth in claim 1,
said annular passage being of area sufficient to
pass approximately one-eighth of the air from
the. plenum chamber directly onto the valve to
move the material out into the mixing chamber
as fast as it emerges from the feed throat.

5. In combination with a hopper for pulver- -
ized coal, a carburetor for mixing said coal at
atmospheric pressure with air above atmospheric

- pressure, comprismg a feed throat extending
" from the hopper into said carburetor; a shaft

extending through said throat; a conveyor flight.
on said shaft terminating adjacent the discharge
end of said throat; an annular mixing chamber.
in said carburetor into which the feed throat
discharges; an annular plenum chamber in said-
carburetor contiguous to the mixing chamber;
o resilient feed throat valve within the mixing.
chamber around the shaft; a wall in the carbu-
retor separating the said chamber and having
an annular series of louvres therein inclined in
the same direction and discharging into the mix-
ing chamber, said wall having an offset central
portion around the shaft directed towards the
valve and provided with an opening for the said
shaft to provide an annular passage between the
offset portion and shaft; a tangentially disposed
inlet for air under pressure into the plenum
chamber; and a tangentially disposed outlet
from the mixing chamber.

6. In a combination as set forth in claim 5;
said louvres being disposed at an acute angle to
the swirling movement of the air in the plenum
chamber, and being of such combined area that
the air volume and pressure of the swirling air
in the mixing chamber will immediately remove
the coal as it is discharged past the valve, the air
and coal swirling within the mixing chamber
before passing through said outletf.

7. In a combination as set forth in claim 5,
said valve comprising a flat rubber disc having
its periphery secured to the end wall of the mix-
ing chamber, said disc having a central opening
snugly receiving the said shaft and normally
closing the feed throat.

8. In a combination as set forth in claim 5,
said valve comprising a rubber ring mounted in
an annular recess in the discharge end of the
feed throat, said ring havmg a conical lip pro-
vided with an opening snugly receiving the said
shaft and normally closing the feed throat.

9. In a combination as set forth in claim 5,
the combined area of the louvres being such as
to maintain a minimum air velocity within the
mixing chamber of approximately 5000 feet per
minute, thereby setting up an intense turbulence
therein to thoroughly mix the coal with fthe air
before passing through the outlet.

10. In a combination as set forth in claim 5,
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said amnular passage: heing: of: area sufficient. to-
pass approximately one-eighth of the air from:
the plemum chamber directly- ento: the valve to
move: the coal outb into the mixing ehamber as.
fast a5 it emerges from: the feed throat.

11, In combination with a hopper for pulver.
ized: coal, a. carburetor for mixing: said ceal at.
atmospheric pressure with air above atmospheric.
pressure; camprising-a feed.throat extending from
the hepper into said.carburetor; a shaft.extending,
through: said throat; a. eonveyor flight on said
shaft terminating adjacent.the discharge end of.
said throat, the periphery thereof slidably en-
gaging the walls of said throat; an annular mix-
ing chamber in. said carburetor into which the
feed:throat discharges; an annular plenum cham-
ber in said carburetor. contiguous to the outer end
of the mixing chamber; a resilient feed: throat:
valve. within. the mixing chamber around the
shaft; a.wall in the carburetor separating the said
chambhers and having an annular series of louvres
therein inclined in the same direction and dis-
charging into the mixing chamber, and said wall
having a conical offset central portion -around
the shaft directed towards the valve and provided:
with an opening for the said shaft to provide an:
annular passage between the offset portion and
shaft; a tangentially disposed inlet for air under
pressure into the plenum chamber; and a tan-
gentially-disposed outlet from the mixing cham--
ber:

12. In- a combination as set forth in claim 11,
said louvres being disposed’ at an acute angle to
the swirling movement:of the air in the plenum.
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chamber, and. being. of: sucly combined area that.
the:- air volume: and. pressure of the. swirling air
in. the: mixing. chamber will. immediately remove:

.the-coal:as it.is.discharged past the valve, the.air

and eval: swirling: within: the-mixing: chamber be-
fore: passing through said;outlef. .

13. In.a combination. as.set. forth in: claim. 11,
said valve comprising a flat rubber disc having its.
periphery: seeured. to. the end: wall of the mixing
chamber, said.dise - having a.central epening snug-
ly reeeiving the: said shaft- and normally closing.
the:feed throat.

14. In @ combination as set forth. in: claim. 11,
said: valve comprising. a. rubber. ring mounted in.
an. annular recess. in. the. discharge end of the
feed: throat, said: ring having a conical lip pro-
vided: with: an opening. snugly receiving the said
shaft and:normally. clesing the feed. throat..

"15. In a combination as set forth in claim 11,
the combined area of the louvres being such as
tor maintain a: minimum: air velocity within. the
mixing: chamb¥er- of approximately 5000 feet per
minute;, thereby: setting: up -an:intense turbulence:
thereinr to: thoroughly mix: the: coal with the: air
beforepassing througls the:outlet. :

16. In:a combination as: set. forth in claimr 11,
said annular passage being: of area sufficient to
pass. approximately: one-eighth: of the air from
the plenum: chamber: direetly onto: the: valve to
move: the coal out into the: mixing chamber as:
fast.as:it emerges. from- the:feed: throat.

JOHN: B: ROGERS.
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