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. 4 Claims. (CL 183—51) - \

This invention relates to apparatus for remov-
ing solids from gases and is particularly appli-
cable to-that class of devices known as dust col-
lectors. Heretafore, dust collectors were made

5 by arranging the collecting units in groups and
connecting them at the bottom to a dust pipe
manifold, and at the top to a clean air pipe mani-
fold. Separate and independent conduits then
connected the units to the respective manifolds.
This arrangement had certain operating disad-
vantages, in that the dust laden air pipes could
be connected to the dust manifold only at the
end thereof. Furthermore, the elbows increased
the friction of the air through the pipes and cause
it to enter the filter bags at a sharp angle. This
made them wear out in & relatively short period
of time.

Another practice in this art is to reverse the
movement of air through the units periodically
at the same time to shake the bags so as to clean
them thoroughly and cause all of the particles
held thereby, to fall at the bottom of the hopper.
Accordingly, each unit had an indepndent hop-
per, from which the solid particles could be with-
drawn. Furthermore, at the initiation of the
reversal of air movement, it has been necessary
to open a valve so as to bring the unit into com-
munication with the atmosphere, and at the same
time, close the vacuum line between the unit and
the fan. It has also been the practice to utilize
compressed air for operating.the valve and the
result has been that the valves would be slammed
against their seats and frequently broken. Fur-
thermore, each unit had an independent timing
mechanism, which necessitated considerable du-
plication of parts, and materially increased the
cost of installation. In addition, considerable
difficulty arose during the shaking operation- in
maintaining the bags in proper spaced relation-
ship, and yet enabling them to be readily and
quickly removed for replacement purposes.

One of the objects of the present invention is
to materially increase the efficiency of operation
of the dust collector, to reduce the cost of instal-
15 lation, to minimize breakage of the parts, and
to facilitate the inspection and replacement of
the bags. :

A preferred means for carrying out my inven-
tion is illustrated in the drawings, wherein Fig. 1
is a perspective view of a dust collector embody-
ing my invention; Fig. 2 is a section taken on the
line 2—2 of Fig. 1; Fig. 3 is a section taken on the
line 3—3 of Fig. 2; Fig. 4 is a section taken on
the line 4—4 of Fig. 3; Fig. b is a perspective view
of the filter unit showing its relation to the sup-
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porting devices therefor; Figs. 6 and 7 are sections
taken on the correspondingly numbered lines in
Fig. 5; Fig. 8 is a top plan, view of one of
the filter bag supports; Figs. 9, 10. and 11 are
sections taken on the correspondingly numbered 60
lines in Fig. 8; Fig. 12 is an elevation partly in
section of the distributing device, and Fig. 13 is
2 section taken on the line 13—13 of Fig. 12.

A dust collector embodying my invention is
illustrated as having four filtering compartments
or units 7, 8, 9 and 10, each of which contains
filter bags 11. The units are mounted upon a
common hopper 12, at the base of which a con-
veyor 13 may be provided for removing the col-
lected dust. The openings for the dust pipe may
be provided at any part of the common hopper,
although I have only illustrated one opening 14
in the end thereof. ) .

Each unit or housing has an auxiliary hopper
15, which extends into the main hopper and ter-
minates short of the bottom thereof. Each aux-
iliary hopper is provided with a damper 16, by
means of which, the passageway therethrough
may be selectively closed to permit replacement of
the bags, without interrupting the flow of air 80
through the remaining compartments. To this
end, the shaft 17 of each damper extends out-
wardly beyond the main hopper, and is provided
with an arm 18 by means of which the shaft
may be turned.

By utilizing a main hopper with independent
auxiliary hoppers, dust laden air is forced to en~
ter the housing longitudinally and thereby, to
flow axially of the bags. With the previous type
of apparatus, when the unit is connected by an
elbow to the dust pipe, the air is impinged at an
angle against the lower. part of each filter bag,
thus causing it to wear out so that a replace-
ment is required at the end of approximately
three months. Under the present arrangement,
the life of the bags has been extended to about
one year. Furthermore, the dust pipes may be
readily connected into the main hopper, regard-
less of the angle at which they approach the dust
collector, and the blast gates which heretofore
have been required in connection with the units
may be eliminated. i

The top of the units are shown as having a
clear air pipe 20, which is in the nature of a mani-
fold, and is connected to the respective units
through a housing 21. Such housing is shaped
to engage the outer part of the air pipe and to
be bolted or otherwise suitably fastened onto the
top plate 22 of the associated unit. Each hous-
ing also has an opening 23, which communicates
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with the atmosphere, and such opening, as well
&3 the opening 24, which leads into the air pipe
is adapted to be selectively controlled by a valve
25. This valve preferably comprises an L-shaped
member, one arm of which is adapted to close the
opening 23, and the other arm of which is adapt-
ed to close the opening 24. The valve is mount-
ed upon a pivot 26, and provision is made for
automatically operating the valve at stated in-
tervals whereby the reversal of air movement
through the units may be accomplished.

The mechanism, which I employ, for operating
the damper, preferably comprises an air operated
plunger, which is mounted in the cylinder 30
and which is operatively connected by a link 31
to an arm 32, which in turn is rigidly attached
to an extension of the valve pivot on one end of
the housing 21. The opposite end of the pivot
shaft also extends through the housing, and is
connected to a mechanism, which yieldingly op-
poses the movement of the damper, and thereby
avoids slamming thereof, whenever it is actuated
by the plunger in the cylinder 30. Such mecha-
nism includes a lever 33, which is pivoted at 34
to the housing, and is connected by a spring 35
to the top plate, preferably through the instru-
mentality of an angle bar 36. The opposite end
of the lever is connected through a pin and slot
connection to an arm 37, which in turn is rigidly
mounted on the damper shaft. )

In the arrangement illustrated, the tension of
the spring 35 tends to hold the damper in such
position that the atmospheric opening is closed,
and the air pipe opening is open. At such time,
air flows upwardly through the unit and outwardly
through the bags. Whenever, the reversal of
opcration is desired, however, air is admitted into
the cylinder 30, and then the valve is swung
about its pivot to close the opening 24, and open
the passageway 23. At such time, clear air is
drawn downwardly through the unit and inward-
ly through the bags, as is shown in Fig. 1 in unit
9. During such reversal of air movement, the
bags are shaken by an operating mechanism,
which is indicated in general at 40 on the top of
each unit.

To reverse the direction of air movement, I uti-

" -lize a simple, compact mechanism which is
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mounted on the top plate of one unit, and which
is adapted to operate a timing mechanism for
controlling the flow of air to the valves and bag
operating mechanism for the respective units.
The preferred arrangement includes an electric
motor 41, which operates through a two stage
reduction gearing 42 and 43 respectively, to ro-
tate a disc 44. Such disc is provided with pas-
sageways 45 and are mounted within a chamber
46, which is in communication with a source of
air supply through a conduit 47 and with the
work performing mechanism cylinders 30 and 40
through a conduit 48. Suitable passageways or
ports 49 then serve to place the air supply con-
duit in communication with the work perform-
ing conduit, whenever the disc is rotated to a
point where the ports are in registration with the
conduit 48. The disc thereby acts as a valve,
which controls the valve and bag shaking mecha-
nism af the desired intervals.

The timing mechanism, which I employ may
thus be contained in a compact, relatively small
housing 50. The housing 50 is shown as having
& casing 51 attached only on one side thereof,
although the shaft 52 is illustrated as extending
through the walls of the housing 50 and pro-
Jecting laterally from both sides thereof. In the
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form shown, the extensfon 53 is closed by a
cap 54, but such cap may be removed and re-
placed by another casing 51, with an enclosed
ported disc and associated pipe connections, so
a3 to increase the extent to which one motor
may be used for directing the flow of air to a
larger number of filter units. In practice, the
casing 51 is provided with a number of dis-
charge conduits 48 corresponding to the number
of filter units that are serviced by the distribut-
ing device. Accordingly, in the form illustrated,
there would be four such passageways used, al-
though the cover plate 39 may be provided with
& larger number of openings. Those which are
not fn use are then suitably plugged.

To support the bags rigidly in the unit whereby
they may be shaken without engaging each other,
and at the same time to permit ready replace-
ment of them, I provide a bag supporting mem-
ber, which is ruspended at the upper part of
each unit by the bag shaking mechanism 40.
In the arrangement illustrated, such support
comprises a ring having a hub 55, which has
radially extending arms 56, each of which has
a slot 57 extending longitudinally thereof, and
into which spokes 58 may be slid. The outer
ends of the spokes are then suitably secured,
as by welding, to a rim 59. The spokes and
rim preferably comprise angle bars, each of which
is slotted, as at 60, adjacent the axis of the
suspended bag. Slots open inwardly from the
horizontal flanges of the angle bars, so that a
fastening bolt 61 may be quickly slid out of the
retaining bar, whenever desired. To hold the
bolt more securely in position, I provide a sheet
metal clip 62, which has an opening 63 for re-
ceiving the bolt 61, and which has spaced flanges
64, which engage the back of the bar, and thereby
prevent it from moving with reference thereto
so long as the locking nuts 65 are maintained
in tight position. An advantage of the removable
clip is that the nuts need not be removed from
the bag supporting bolts, but need only be loos-
ened, whereupon the bolts and the retaining clips
may be slid out of the slots. This facilitates
the removal of the bolts over devices wherein
it has been necessary to remove the nuts com-
pletely, and then slide the bolt through a circular
opening in the supporting member. In the last
named case, the bag is apt to drop, for there
is only a comparatively small space in which the
operator may work to remove the bag.

To facilitate the attachment and replacement
of the bags, I provide a collar 70, which fits
into the lower end of the bag, and has spaced
annular ribs 71 thereon. The collar extends a
short distance into the bag so that the cloth
covers the ribs. I then hold the cloth on the
collar by means of a single strip of spring steel,
which is formed in the shape of a band, one
end of which has a shoulder 72, and the other
end of which has a shoulder 73. The strip is
adapted to be extended around the cloth between
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the ribs and to be locked by forcing the shoulder

13 over the shoulder 72. This arrangement, thus
enables the collars at the bottom of the unit
to be fastened onto & spacing plate 74, whereby
the operator may quickly remove or replace the
bags through an inspection door 715. At the same
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time, access may be had to the top bands through p45
an inspection door 76. The top collar 77 shows .

part of a cap, and is held by a band in the
same manner as the lower collar.

- The improvements, which I have illustrated
and described, possess valuable operating advan-
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tages in connection with the operation of a dust
collector. Furthermore, they materially increase
the life of the bags and facilitate the replacement
thereof. In addition, they minimize the friction
losses of air through the unit, and accomplish
the manipulation of the mechanism for reversing
the air flow, in a simple and expeditious manner.

I claim:— .

1. A dust collector, a filter bag, a support
therefor, said support having a horizontally ex-
tending portion, said portion having a slot ex-
tending inwardly from a marginal edge thereof,
a removable apertured clip adapted to engage
said support, the aperture in the clip being adapt-
ed to register with the slot, and means extending
through the aperture and slot for locking the
clip to the support, and for suspending the bag
therefrom.

2. In a dust collector, a plurality of filter bags,
a supporting member having slots disposed there-
in, removable clips having openings in registra-
tion with the slots, and having shoulders for

* engaging the member, and means attached to
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the bags and extending through the openings and
slots for locking all of said parts together.

3

3. In a dust collector, the combination with
a filter casing, of a plurality of vertically ex-
tending filter bags therein, means supported by
the top of the casing for suspending the bags
in vertical spaced relationship, said means com-
prising a member having interconnected bars,
said bars having a horizontally disposed portion
provided with slots that extend inwardly from
the marginal edges thereof, clips having openings
in registration with the slots, and having spaced
shoulders thereon engaging the bars, bolts ex-
tending . through the openings and slots, and
means connecting the bolts to the bags.

4. In a dust collector, a filter bag, a support
therefor, means for connecting the bag to the
support, said means comprising a slotted bar and
an apertured clip, interlocking shoulders on the
clip and bar, and means extending through the
slot and aperture of the clip for locking the clip
and the bag against movement with reference
to the bar.

MICHAEL A, EIBEN.
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