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This invention relates to an apparatus for feedmg sohd
particles, and more particularly to an apparatus for
feeding such particles into a zone which it is desired to
isolate from the atmosphere.

“In the operation of a plant for estenfymg wood pulp
cellulose, sheets of the wood pulp are shredded- and the
fibers are pmeumatically conveyed to a cyclone separa-
tor, the solids droppmg down into an esterification vessel
while the conveying air passes upwardly and out. Small
wood pulp particles formed in the shredding, hereinafter
referred to as “cellulose dust,” do mot drop out of the
air stream in the cyclone separator but rather are carried
out therewith.

Itis an ob]ect of the invention to provxde an apparatus

for recovering this dust and convertmg it into a re-usable
form.
. It is a further object of the invention to provxde an
-apparatus for positively feeding finely divided particles
to a zone which it is desired to maintain isolated from
the atmosphere.

Another object of the invention is to provide an appa-
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ratus for collecting airborne industrial dusts and fines,

compacting said fines into a plug and commmutmg sa1d
plug to form agglomerates. of said fines.

Other objects and advantages of this invention w111 be
apparent from the following description and claims.

In‘accordance with one aspect of the present invention,
the dust-laden air is passed into a dust-precipitating de-
vice and the deposited dust is fed to a.screw conveyor
disposed in a line communicating with the conduit through
‘which air and shredded wood pulp are conveyed to the
‘cyclones. ‘The screw conveyor compacts the dust-into
a plug which extends into:-the conveying conduit. and
which is broken off ‘or abraded-away by the material
moving through the conduit, the particles into. which the
plug is subdivided being sufficiently large 'to' drop out
of the air stream upon reaching the cyclones.

. The invention will now be described more specifically
with reference to the accompanying drawing,“wherein:

Fig.'1 is a schematic view, broken away in part, of
" the over-all apparatus for collectmg, compressing and. dis-
charging industrial dusts,

Fig. 2 is a detailed view, broken away in part, of the
‘Screw compressor’ of Fig. 1,
~ Fig. 3 is a vertical sectlon through the COmpressor of
Fig. 2,

Fig. 4 is a section taken on line 4—4 of F1g 3.

Fig. 5 is a schematic: view of another embodiment of
compressing and discharging apparatus with a portlon
‘of the conveymg -conduit broken away, ;

Fig. 6 is a vertical section through the transport con-
duit, taken on line 6—6 of Fig. 5 and

Fig. 7 is a plan view of a modified structure which can
extend across the aperture affording communication be-
tween the line housing the screw conveyor and the trans-
port conduit.

Referring now more particularly to the drawing, in
Fig. 1 there is shown a centrifugal blower 10 for pneu-

40

45

50

55

60

65

70

2

matically forwarding a -subdivided material supplied at
11 to a conduit 12. The conveying gas and subdivided
material, e.g. air and wood pulp, enter a cyclone sepa-
rator 13 and the large wood pulp particles fall and drop
through a valve 14 into a vessel such as a reactor 15,

The conveying gas along with fine particles or dust leave
the separator and enter a p1pe 16. A slide gate damper
17 controls the volume of air at a point where only finely
divided dust is handled in the air, the large agglomerates
having already been removed. An open-ended branch.
18, provided with a conventional pivoted damper 19, com-
municates with pipe 16 and controls the flow of outside
air into the pipe.

The dust laden air is pulled through pipe 16 by a blower
20 and is discharged into a high efficiency dust collector
21 of the mechanical or bag type which will remove
small solid particles. Air leaves at the top of collector
21 and the dust drops downward into a line 22 provided
along a portion of its inside with longitudinally extend-
ing brass ribs 23 to improve the feeding action of a screw
24 which rotates in line 22. As secen more clearly in
Figs. 2, 3 and 4, screw 24 terminates short of the end of
line 22 and the dust is compacted beyond the screw into
a plug 25.

The inclined line 22 communicates across an aperture
26 with the transport conduit 12 through which the
shredded wood pulp is pneumatically conveyed for use
in processing, such as esterification. - As shown in Fig. 2,
the conduit 12 is provided with a sight glass 27 adjacent
aperture 26. A retainer 28- (Figs. 3 and 4) is secured to
the conduit 12 by bolts 29, the retainer being provided
with resilient fingers 30 extending at least partially -across
aperture 26. The free ends of the fingers may. be curved
away from the screw conveyor.

In operation, the plug 25 grows -and moves toward
aperture 26 as screw 24 rotates, the retaining fingers 30
providing resistance to compact the plug and thereby to
form a gas-tight seal which prevents the gas within con-
duit 12 from venting to the atmosphere by way of line
22. The fingers 30 are resilient and will bend away
slightly, e.g. up to about 30 degrees, so as to permit
the plug 25 to enter the conduit 12. As a result of
the . reduced influence of fingers: 3¢ on the plug as it
enters conduit 12 and as a result of the action of the
air and solids passing through- conduit 12, the plug 25
partially falls away and is partially, abraded away to be
carried along in conduit 12. The material which breaks
off -from plug-25 comprises. aggregates of many fine par-
ticles, which aggregates for the most part are sufficiently’
large in size or cling to larger agglomerates so that they

will not pass out of separator 13 with the conveying gas.

In Fig. 5 there is shown a modified apparatus for form-
ing and retaining a plug. Dust from collector 21 falls
into a hopper 31 communicating with a line 32 provided
with longitudinal ribs 33, a shaft 34 extending through
the line 32 and hopper 31 and being supported for rota-
tion by conventional means (not shown). A helical thread
35 is connected with shaft 34, terminating short of where
line 32 communicates across an-aperture 36 with a trans-
port. conduit 37, the latter bemg provided with top and
bottom sight glasses 38.

- The end of shaft 34 extends transversely through the
Wall of conduit 37. A shave-off 39 comprising a pair

-of members bolted to each other is secured to shaft 34

within conduit 37. The span of the shave-off is equal
to the diameter of the thread 35 and the leading end of
the plug 40 which forms is continuously shaved oﬁ as
shave-off 30 rotates,

Fig. 7 shows another modification wherein the retainer
comprises a wide-mesh screen or.grate 41 secured across
the aperture 42 through which a screw conveyor line
(not shown) communicates with a transport conduit 43,
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The screen 41 provides sufficient resistance to compact
the plug but the plug is subdivided in passing through the
screen. Alternatively, threaded bolts projecting radially
through the wall of the screw comveyor line can be em-
ployed to retain the plug and to aid in its subdivision:
The resistance which determines the- degree of compac-
tion can thus be adjusted by-advancing the bolts further
into the line or by partially withdrawing them from-the
line.

In practice it has been found that- particularly -good
results are achieved when the screw-conveyor discharges
perpendicularly into the transport conduit and both are
arranged in a horizontal plane.

While the invention has been described :with reference
to feeding-of a wood pulp dust, it can-be: used -with!any
fine material capable of being compacted to a plug-which
resists passage of gas therethrough. The plug-thus forms
a seal and permits operation without mixing between-the
gas behind the screw -and the gas within- the transport
conduit, irrespective of which is under- greater pressure.

1t is to be understood that the foregoing:detailed"de-
scription is merely given by way of illustration and that
many variations may be-made-therein without departing
from the spirit of our invention.

Having described our invention, what we desire to
secure by Letters Patent is:

1. An apparatus for efficient feeding of subdivided ma-
terial to a vessel comprising, in combination, means- for
pneumatically conveying said subdivided material to said
vessel, means for separating conveying gas together with
fine particles of said subdivided material from other par-
ticles -entering-said ‘vessel; means for recovering said fine
particles, means-for feeding said -recovered fine particles
back to said conveying means, and means for compacting
said fine particles into a -plug-prior-to reaching said- con-
veying means: and- for- subdividing - said plug- into- ag-
gregates - larger-than said fine- particles:

2. An apparatus as set forth in claim 1 wherein said
means for feeding said recovered fine particles comprises
a screw conveyor, and said means for compacting said
fine particles comprises Tetaining means extending at least
partially across the path of advance of said plug.

3. An apparatus-as set-forth in claim 2 wherein said
screw conveyor and said conveying means both extend
in a horizontal plane.

4. An apparatus-as set forth in-claim 2 wherein said
screw-conveyor -discharges perpendicularly into-said con-
veying means.

5. An apparatus as set forth in claim 2 wherein the re-
taining means comprises- means for shaving said plug as
said plug advances:

6. An apparatus-as:set-forth in claim 5 wherein said
screw - conveyor comprises a - helical thread on a- shaft
which extends beyond said thread in the direction -of
advance of said- particles, said shaving means being dis-
posed on said shaft for rotation therewith.

7. An apparatus -as set forth in claim 2 wherein the
retajning means comprises a plurality of resilient fingers
extending across the outlet of said line.

8. An apparatus as set forth in claim 2 wherein the re-
taining means comprises a grate through which said plug
must pass, said plug thereby being subdivided into aggre-
gates of said fine particles:

9. An apparatus as set forth in claim 2 wherein the
inlet of said screw conveyor is higher-than the outlet and
said screw conveyor discharges into said conveying means
at an acute angle.

10. The apparatus of claim 1 wherein said means for
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feeding said fine particles comprises a line having an
inlet through which said fine particles enter and an outlet
through which they leave, a screw conveyor disposed
within said line for rotation to advance said fine particles
from said inlet to said outlet, said screw conveyor termi-
nating short of said outlet, and retaining means spaced
from said screw conveyor-and- impeding advance of said
fine particles beyond said screw conveyor, thereby causing
said fine particles to compact into a plug, said retaining
means -comprising-a. plurality of resilient fingers fixed at
one end. and extending-across the outlet of said line at
their -other. ends.

11. The apparatus of claim 1 wherein said means for
feeding said fine particles comprises a line having an inlet
through which said fine particles enter and an outlet
through which they leave, a screw conveyor disposed
within said line for rotation to advance said fine particles
from said inlet to said outlet, said screw conveyor termi-
nating:short of said outlet, and retaining means spaced
from: said screw.conveyor and impeding advance of said
fine- particles ‘beyond: said screw conveyor, thereby caus-
ing said fine particles to compact into a plug, said re-
taining means comprising a grate through which said
plug must pass, said plug thereby being subdivided into
aggregates of said fine particles.

12. An apparatus for efficient feeding of subdivided
material to a vessel comprising, in combination, a conduit
for pneumatically conveying said subdivided material to
said vessel, means for separating the conveying gas to-
gether with fine particles of said subdivided material
carried along thereby from other particles entering said
vessel, means- for recovering -said fine particles and for
feeding them to a line which communicates with said con-
duit, a screw conveyor in said line terminating before
said conduit, and retaining means impeding the advance
of said particles from said line to said conduit, thereby
causing:said particles: to-compact into a plug.

13. An apparatus as set forth in claim-12 wherein the
retaining means comprises' a plurality of resilient fingers
extending across the outlet of said line.

14. An apparatus as set forth in claim 12 wherein the
retaining means comprises a grate through which said
plug must pass, said plug thereby being subdivided into
aggregates of said fine particles.

15. An apparatus as set forth in claim 12 wherein the
retaining means comprises means for shaving said plug
as:said- plug advances.

16. An apparatus as set forth in claim 15 wherein said
screw conveyor comprises a helical thread on a shaft
which extends beyond said thread in the direction of
advance of said particles, said shaving means being dis-
posed on said shaft for rotation therewith.
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