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10 Claims.

The present invention relates generally to dust
collectors employing cloth or fabric filters to ar-
rest the dust, and more particularly to means for
supporting and shaking the filter elements of the
It also includes a novel method of
shaking a filter element.

It is a well known practice to pass a stream
of gas, such as air, carrying suspended particles

through one or more filter elements in order to

clean the gas and collect the solid particles.
While varicus materials may be used as filters,
the present invention is concerned particularly
with filters made of cloth, either in the form of
flat sheets or of cylindrical bags comprising one
or more thicknesses-of cloth fabric. As the dust
collects on the filter cloth, the accumulations be-
come s0 great that it is necessary periodically to
remove the- accumulated dust particles, at least

partially.. This is commonly done by shaking .

or vibrating the flexible filter elements to loosen
the adhering dust particles which then fall down
into a hopper or other receptacle for holding the
dust.

It has always been a problem to secure effec-
tive cleaning.of the filter elements without un-
due wear of the filter elements. For example,
good cleaning action is ordinarily. obtained by
using beaters that strike the cloth filters with a
sharp blow, because a very high percentage of
the accumulated dust is jarred loose from the
filter. . But beaters have the disadvantage that
they break the fibers of the cleth and conse-

quently not only destroy the ability of the filter

to retain very fine particles but rapidly wear out
the filter -elements. For these reasons it has
been preferred to resort to shaking the bags or
sheets, and various types of motion have been
devised in an attempt to secure an effective
shaking motion and a simple mechanism that is
inexpensive to build and operate.

. Most designs have heretofore been open to

:various objections, usually that they are not ca-

pable of satisfactorily cleaning the filters, espe-
cially in the case of the long bag filters which
range in length from ten to twenty feet or more.
In so long a bag it is very difficult to shake the
upper end and have the motion effectively trans-
mitted the full length of the bag; and if not, only
the upper end of the bag continues to function as
a filter. The problem is not solved merely by

placing a larger power  unit on the shaking
mechanism, for some designs that are satisfac-
tory for short filters are not at all suited to long
filters; and heavier power units simply cause ex-
cessive vibration .of the entire structure, par-

(Cl. 183—158)

ticularly in constructions in which the recipro-
cated weight is relatively great, as when a fnum-
ber of filters are attached to a frame that is re-
ciprocated - horizontally.- Larger power units
merely increase the loads on pins and bearings
and increase the already high rate of wear of
these parts which are frequently exposed to dust
from the collector, The relatively short life of
these wearing parts can be materially increased
by reducing the loads and hence the rate of wear.

Hence, it becomes a primary object of my in-
vention to provide means for supporting and
shaking cloth filter elements to effect a quick
and satisfactory cleaning, even of filters of rela-
tively great length.

Another object of the invention -is to provide
an advantageous and effective method of clean-
ing the filter elements by shaking them.

It is another object to provide- a - shaking
mechanism for filter elemeénts that is simple, in-
expensive, relatively free of vibration, and re-
quires a minimwm of power to operate:

An additional object is to provide-a simple
support for the upper end of filter elements, that
is inexpensive and reduces to a minimum the
time . and effort involved in replacing a filter
element.

A further object is to provide a shaking
mechanism in which the loads are reduced to
lowest possible values and are relatively uniform.

These objects are attained in a dust collector

constructed according to my invention by pro-.
viding a ‘plurality of filter element supporting.

members each adapted to be pivotally mounted
on the frame of the dust collector and attached
to the top of a filter element.  In a preferred
embodiment of my invention the supporting
member includes a pair of horizontal members

hinged together at one end and adapted to grip

between them the upper end of the cloth filter
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element, fastening means being provided -at the

unhinged ends of these members to hold them
in gripping position. As the pivotally mounted
support is actuated by suitable: driving means,
the support reciprocates the top of the attached
filter element in a vertical arc through a path
having both vertical and horizontal components
of motion that impart an undulatory movement
to the filter element while at the same time alter-
nately stretching and slackening the filter ele-
ment to remove accumulated dust from the filter.
In a preferred form of construction, the filters
are located in pairs on opposite sides of a driv-
ing member, as in this construction the horizon-
tal components of forces set up during shaking
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can be neutralized and excessive vibration from
these horizontal components réduced or entirely
eliminated. The supports for the two filters at
one side of the drive member are interconnected
by means that holds the supports in mutually
counterbalanced positions such that one of the
bags is being raised while the other one is low-
ered. ‘Since only half of the bags are being lifted
at one time, the power requirements for the
shaking operation and wear on moving parts are
kept at a minimum; and this power is further
reduced because a portion of the energy stored
up by lifting a bag is available to lift the other
bag of that pair as the first-bag is lowered.

How the above objects and advantages of my
invention, as well as others not specifically men-
tioned, are attained will be more readily under-
stood by reference to the ‘following description
and the annexed drawings, in which:

Fig. 1 is a vertical section, partially in eleva-

- tion, through a dust collector constructed accord-

ing .to my invention;
- PFig. 2 is an enlarged fragmentary vertical sec-
tion showing the supporting .and shaking mech-

‘anism for one pair of cbunterbalanced filter ele~

- ments;

Fig. 3 is ‘an énlarged fragmentary section on

" line 3—3 iri Fig. 2, with the bag support in ver-

30

tical position.

" Fig. 4 is a horizontal section through a filter

- bag support on line 4—4.of Fig. 3.

35

40

_ As shown in Fig. 1, the dust collector comprises
a structural framework indicated generally 2t 10
upon which is mounted a gas-tight housing 12
of rectangular outline, Beneath the bottom wall

“12a of housing 12. are two hoppers 14 and 18

which receive the accumulated dust deposit
shaken loose from the filter elements.  HODPErs
14 and 15 have sloping side walls and terminate

_at their lower ends ‘in a suitable type of valve

structure, not shown adapted to discharge the

-dust from the hopper in any desired manner.

The hoppers are separafed at their upper ends

. which are fastened to bottom wall 12 of the hous-
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‘ing, so that each hopper extends under one-half

of the housing and is separated from the other

. hopper in a gas-tight manner.

An outlet for the cleanéd gas is provided by
pipe 11.. The gas inlet to the dust collector is
divided into two branch pipes {8 and 18 which
communicate with hoppers {4 and 15 respectively

. at inlets 18a and {9a to introduce gas into the
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dust ‘collector at these points. Each inlet pipe
i8 and {9 is provided with a damper 20 adapted
to control gas flow through the individual pipe.
Dampers 20 may be controlled by any sultable
operating mechanism adapted to actuate the
dampers either automatically or at the will of an
operator, but for the sake of simplicity in the
description and drawings, each damper 20 is here
shown . as being operated manually by a lever
Bhandle 21. Housing 12 is provided with an out~
let pipe 17. ) S

The bottom wall .i2a of the housing serves not
only as a bottom header plateé which distributes
the incoming gas to the open lower end of each
filter bag 22, but it alsc serves as an anchor
means for holding the lower ends of the filter
bags in a fixed position. Plate §2a is provided
with a plurality of circular openings each sur-
rounded by & short cylindrical nipple 24 having

an external diameter substantially the same as’

the diameter of a filter bag 22. The lower open
end of & filter bag is slid over.a nipple 24 and
fastened tightly in place by means of a suitable

2,204,500

clamp, one typical means being a metal band 25
passed around the filter bag to press it into
gas-tight fit with the exterior of nipple 24, the
ends of the band being drawn together by any
suitable  fastening means such as a screw Or
toggle.

The stream of gas carrying suspended par-
ticles is introduced into the upper portions of the
hoppers 14 and 15, from which it flows upwardly
through nipples 24 on plate 12a into the inte-
riors of the individual filter bags 22. For pur-

10

poses of this description, the dust collector may .

be considered as comprising only four filter bags
22, arranged -as shown in Fig. 1. However, it
will be understood that in commercial practice
a dust collector may contain any desired mul=
tiple of four bags, depending upon the capacity
desired, and that’ the additional bags may be
arranged in the same manner as the bags shown
in PFig. 1 to form rows extending perpendicular
to the plane of the drawings. There is, of course,
a separate opening through plate 12a for each
of the bags, and one-half of the total number
of bags is placed above and in communication
with each of hoppers I4 and I5.

Filter elements 22 are referred to as cloth'bags,
because filter: elements of this type are well
known in the art and are made of a variety of
cloth fabrics as best may be suited to the par-
ticular conditions under which the dust collec-
tor-operates.  There also may be included within

‘the scope of this term, bags made of special

materials, such- as asbestos, or cloth bags which
have been specially treated. Although bags 22

- are indicated as having a circular cross-section,

bags of other cross-sections may be used.

.Each filter bag 22 is individually connected at
its upper end to a support, indicated generally
at 28, one possible form of which is shown in
greater detail in Figs, 2, 3 and 4. Each filter bag
support 28 comprises a vertical channel member

- 30 adapted to be pivotally mounted on horizontal
channel 31, which is a portion of framework 10,

by pivot pin 32 resting on channel 3{. A pair

of lugs 3la hold the pin against lateral move- - 4:

ment. Horizontally extending clamp member
or strap 33 is rigidly attached to the lower end
of vertical member 380. A second horizontal
clamp member or strap 34 is hinged at one end
by pin 35 to the end of horizontal strap 33, while
the unhinged ends of members 33 and 34 are
held together, as shown in Fig. 4, by a screw
and wing nut arrangement 36, or other suitable
fastening means. Filter bags 22 are each formed
at their upper ends with a flat fold which is
placed between the support members 33 and 34
and gripped by them when wing nut 36 is tight-
ened. Two large triangular darts are taken out
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of opposite sides of the bag so that the bag may .

be given the peaked shape shown in the drawings,
and the upper end is closed by a narrow horizon-
tal fold which is sewn, and preferably reinforced,
to form a flat section that can be securely gripped
between clamping members 33 and 34 of the bag
support and held in a fixed position relative to
the support.

Replacement of individual bags is quickly and
easily accomplished. Loosening wing nut 36 and
clamp 25 is all that is required o free a bag to
permit removal.
nipple 24, and clamp 25 replaced, then the upper
end is placed between gripping members 33 and

34 of the support and wing nut 36 tightened to

install the new bag. The bags are preferably
cut accurately to length, though minor differ-

The new one is placed over the.
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improved results are obtained dppréciably as long

as the movement at one side is about three or
more times that on the other, that is, as long as
at least approximately three-fourths of the total
arc . is at one side of the vertical centerline 55.

It will be seen that a point at the extreme top
of each bag moves repeatedly through an arcuate

path that has both vertical and horizontal com-

ponents of motion, the arcuate movements of all
bags being equal. The horizontal components
of the two bag supports shown in the figure are
always.in the same direction, that is, either to-

.. ward :the, right: or left; but the vertical compo-

nents-of  the motions of the bag tops are prefer-
ably substantially always in opposite directions.

-Thus ;one bag is moving downwardly in general

- while the other bag is moving upwardly when the

20

25

at, the lowest point on arc &1,

end point- 22a of the swing is at, or substantially
The lowest point
on-each arc is therefore at or near opposite ends
of the swing. This is a consequence of the initial
inclination of the supports 28 that swings the

‘supports out of, phase, with one at the high end

of its arc while the other is at the low end of 1ts
arc.. Since the top of:one bag is rising as the

- other is falling, link 52 maintains the bag tops and
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their supports one-half cycle out of phase with
each other at-all times, considering a complete
cycle of movement as being the swing outwardly
from point 22a and return. = During at least about
three-fourths, if not all, of each one-half cycle
one bag of the pair is being raised while the
other bag is being lowered, the second bag being

.raised during the second half of the cycie.

By .virtue of the interconnection of the sup-
ports of a pair of bags through link 52, the verti-
cal components of motion of the bag tops coun-
terbalance each other throughout the -major por-
tion of the cycle of movement. -Since only one-
half of the bags are being lifted at any one time,
the power unit 42 has imposed upon it a maxi-

mum load only one-half as great as if all bags -

were being lifted simultaneously; and the load

“is. much more uniform since throughout each

cycle some bags are being lifted. Also, a portion
of the energy stored in the system by lifting a
bag to the end of its arc is recovered. on the
downward swing and helps lift the other bag of
the  pair. ' This construction consequently pro-
duces a very even, smooth action with the work
done distributed over the entire operation cycle,
and permits the use of a smaller power unit, with
attendant. economy of operation.

The relatively small loads on the various pin
connections and bearings greatly reduce the wear
at these points compared with wear in former
known types of shaking mechanism, and permit
an economical construction using oilless bear-
ings.

As a result of placing equal number of bags at
opposite sides of rock shaft 40, the horizontal
forces set up by the two connecting rods 48 are
always equal and opposite to each other and are

. substantially neutralized. - Substantially all vi-
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bration resulting from unbalanced horizontal
forces is eliminated, and shaft 40 may be oscil-
lated at any desired speed without any danger
of encountering excessive vibration.

As the top of the bag is moved through the
arcuate path described, the horizontal compon-
ent. of the motion creates an undulatory move-
ment which travels longitudinally of the bag and
shakes loose accumulated deposits of dust on the
bag’s interior. Simultaneously with this move-
ment, the bag is alternately stretched and slack-

2,204,500

ened by the alternate rise and fall of the top of
the bag to help loosen the accumulated dust. It
has been found that a particularly advantage-
ous and efficient shaking action is derived from
this method of shaking the bags, usually reach-
ing a maximum when the motion of the bag top
is entirely to one side of its vertical center line
85.. This shaking action is greatly improved by
the firm grip of the straps 33 arnd 34 on the bag
top, the shaking motion travelling much farther
along the bag than when the top is held loosely
as by a rod passing through a loop in the fabric
at the top of the bag. As a result, for a glven
angular movement of support 28, maximum am-
plitude is given to the horizontal motion which

‘creates the undulatory shaking movement, and

also maximum stretching action is secured. It
will be clear that placing point 22a¢ at or near
center line 55 has the marked advantage that
the effective vertical components of the motion
at the bag top are approximately twice what
they would be if the bag top were swung equally
on both sides. of centerline §5.

The cleaning operation is carried out for one

‘half the bags at a time, though all the bags are

shaken. When: it is desired to clean the bags of
accumulated dust, the gas flow to one half the
bags is cut off, as by closing damper 20 in pipe
19 (see Fig. 1), The power to motor 42 is then
turned on and all the bags are shaken, the bags
at the right.hand half of the collector, as viewed
in Fig. 1, being cleaned while the bags of the
other half continue to filter. After the dust has
fallen down into hopper 15, the damper in con-
duit 19 is opened and that in conduit {8 is closed,
allowing the other half of the bags to be cleaned.

S
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PFinally, both dampers are opened and motor 42

shut off. 'One half the bags filter at all times al-
lowing eontinuous operation of the collector, the

capacity being sufficient to permit the short pe--

riods of overloading.

Having shown and described one form of my
invention, it will be clear that many changes in
construction and arrangement of parts may be
made ‘within the scope of my invention; and it
is therefore to be understood that the foregoing
description is to be construed as illustrative of
rather than limitative upon the appended claims.

I claim: )

1. Apparatus for supporting and shaking a
pair of spaced, substantially vertically extending
cloth filter elements of the character used to
filter suspended dust particles from a stream of
air, comprising a pair of spaced rigid supports
each mounted pivotally to swing about a sub-
stantially horizontal axis and attached to the top
of one filter element at a position spaced from
and below the axis to support the filter element;
a source of motive power for shaking both filter
elements; and an actuating linkage operatively
connecting the power source to both supports and
oscillating the supports and the tops of the filter
elements about- their associated axes through
equal arcs of which the lowest point on each arc
is near one end of the arc.

2. Apparatus for supporting and shaking a pair
of spaced, substantially vertically extending cloth

filter elements of the character used to filter sus-

pended dust particles from a stream.of air, com-
prising -a pair of spaced rigid: supports each
mounted pivotally to swing about a substantially
horizontal axis and attached to the top of one
filter ‘element at a position spaced from and he-
low the axis to support the filter element; a
source of motive power for shaking both filter
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ences in length are of little consequence. Some
vertical adjustment can be made, if desired,
by moving the folded seam up or down in the
clamp members 33 and 34; and the range oi
adjustment can be increased by increasing the
vertical width of the straps. The replacement
of a single bag takes but a few minutes; and by
shuttlng off only the one half of the bags, in-
cluding the bag to be replaced,. by closing a
damper 20, operation of the entire dust collec-

-tor need not cease.

Filter bags 22 are arranged in pairs, with one
pair dt each side of the centrally located rock
shaft 40, each bag being individually supported
by a pivotally mounted support 28 which is
adapted to reciprocate the top of the bag along
a vertical arc 41. The driving mechanism for

- swinging the bag supports and imparting the de-

sired movement to the bags to shake them in-
cludes electric motor 42 which has a.reduction
gear head, or other suitable source of power.
Motor 42 is placed at the side of the housing
or other convenient location. The power take-
off shaft of motor 42 carries an eccentric crank
pin 44 to which is attached one end of connect-
ing rod ‘45, the other end of connecting rod 45
being attached to arm 46 fastened on horizontal-
1y extending rock shaft #0. For each set of four
bags 22, there is secured to rock shaft 40 a pair
of opposed arms 48 which oscillate through an

arcuate path -as rock shaft 4@ is oscillated. -

Each arm 48 is drivingly connected to the near-
est bag support 28 by connecting rod 49, which
is pivotally connected to the bag support by pin

50.. The two spaced bags constituting a pair at

the same side of the rock shaft, as shown in Fig,
2, are interconnected by a rigid link 52 attached

- at one end to pin $0 and at the other end to a

similar pin 53 on the support for the second bag
of the pair. Openings are cut in the backs of
channel members 30 for link 52 to pass through
and connect .to pins 50 and 53. Though link
52 may be considered as a part of the system
comprising a pair of bags and their supports
driven by connecting rod 49, yet link 52 may also

~ be considered to be a part of the driving means

50

for actuating two separately supported bags.
Interconnecting link 52 is placed between the
bags and pivots 32, and is longer than the spac-
ing between the two pivots 32, as may be seen in
Fig. 2. Consequently, bag supports 28 are op-

.positely inclined by being spread apart at their

. lower ends, and when the pair of bags are free
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of any external forces, as would be the case if
connecting rod 49 were disconnected from pin
50, the bags and their supports will assume the
full-line position of Fig. 2, which position, for
convenience of reference, is termed the neutral
position. In this neutral position the tops of
bags 22 are held eccentric. to and at opposite

"sides of vertical center lines 585 passing through

pivots 32 and the centers of nipples 24 at
the base of the bags. Also, the oppositely
inclined bag supports 28 are equally inclined

to, and converge upwardly -from opposite sides:

of, center lines 55. Sinte the tendency of
each support 28 to assume a truly vertical po-
sition’is counterbalanced by the equal and oppo-
site tendency of the other support to do likewise,
the system comprising a pair of bags and their
supports 28 inter-connected by a link 52 would
normally tend to come to rest in the neutral po-
sition illustrated if the system were free of any
external forces applied by connecting rod 49. The

.construction is preferably such that the bags are

3

substantially vertical at all times, though it is

not necessary that the vertical §5 through pivot

32 pass also through the center of nipple 24.
The construction shown may be modified in

‘various ways; as by extending members 38 up-

wardly beyond pivet pins 32, in which case link
52 can be placed above pipe 31 if desired. The
link 52 should then be shorter than the distance
between pivots 32 to secure the same positions
of the bags. If link 52 were longer, as now, and
above pipe 31, or shorter and below pipe 31, then
supports 28 would diverge upwardly and the bags
would still be eccentric ‘to, but disposed on'the
adjacent sides of, center lines 55. :The arrange-
ment shown is preferred because a smaller spac-
ing between center lines 55 is required: .
When the shaking operation takes place, the
circular movement of crank pin 44 driven by
motor 42 causes an oscillation of arm 46 and rock
shaft 40. The oscillatory motion of the rock
shaft and arms 48 is communicated by connect-
ing rods 49 to the pair of bags at either side of
the rock shaft, and the bag supports are swung
to and fro about the pivots 32 and move the
extreme top of each bag along vertical arc 4! from
the position at 22a to 22b.. The lengths and re-
lationships of the several parts are such that
each support 28 occupies at one end of its swing
a substantially vertical position in which its lon-
gitudinal axis is aligned with the associated cen-
ter line 55, and in this position the bag top is
at 22a, which is the lowest point, or substantially
so, on the arc 4f. During the swing, each sup-

port moves the same: distance from the vertical-

position at one end.of the swing, upwardly past
the neutral position to move the bag top to the
extreme upper position 22b. Both end positions
are indicated by dotted lines in Fig. 2.

Because of the construction of the particular
bag support 28 illustrated, the top .of the attached
bag is not exactly on the longitudinal axis of the
support; and, consequently, when the support is
vertical at the end of its swing, point 22a is slight-
ly offset from centerline 85 toward the other bag
of the pair. In practice the amount of the off-
set is of the order of % inch to 34 inch.- Of
course, the offset could be made on the other
side of centerline 55 by reversing the two sup-
ports of the pair; or the offset could be reduced
or made zero by changing support 28 to place the
bag top on the support axis.

of link 52 sufficiently that point 22a falls at the
end of the swing on centerline 55. With the off-
set shown, the vertical rise of the bag top at
point 22a over the actual lowest point on the arc
is of the order of .02-.04 inch, and may be ig-
nored, since it is so small and the rise of the
bag at 22b is many times this amount.

The construction illustrated places a small part
of the arcuate path, and also of the horizontal
movement, of the bag top on the inner side of
centerline 55 toward 22q; but it may also be that
all of the movement is at the outer side of the
centerline, and point 22a is at or beyond the
intersection of centerline 55 and arc 4%.
point 22a is on centerline 58, the advantages of
my novel arrangement as pointed out below, are
at a maximum, and they decrease somewhat as
the proportion of the total arc at the inner side
of the centerline increases.. As long as the por-
tion of the arc on one side of.the centerline is
materially greater than that on the other side,
the advantages of my invention are secured, at
least to some degree, and it has been found that

The effect of the.
" offset may be eliminated by increasing the length
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elements; and an actuating linkage, including a
member interconnecting the two supports, oper-
atively connecting the power source to both sup-
ports and oscillating the supports and the top
of the filter elements about their associated axes
through equal arcs of which at least substan-
tially three-fourths of the arcuate movement of
each bag top is at one side of a vertical line pass-
Ing through the pivotal mounting of the associ-
ated support.

3. Apparatus for supporting and shaking a pair
of spaced, substantially vertically extending cloth
filter elements of the character-used to filter sus-
pended dust particles from a stream of air, com-
prising a. pair of spaced rigid supports each
mounted pivotally to swing about a substantially
horizontal axis and attached to the top of one
filter element at a position spaced from and be-
low the axis to support the filter element; a source
of motive power for shaking both filter elements;
and an actuating linkage operatively connecting
the power source to both supports and oscillating
the supports and the tops of the filter elements
about their associated axes through equal arcs
of which substantially all of each are is at one
side of a vertical line passing through the asso-
ciated axis, said linkage including a rigid mem-
ber interconnecting the two supports and adapt-
ed to position the supports inclined oppositely to
the vertical when at the mid-point of the arcs.

4. Apparatus for supporting and shaking a pair
of spaced, substantially vertically extending cloth
filter elements of the character used to filter sus-
pended dust particles from a stream of air, com-
prising a pair of spaced rigid supports each
mounted pivotally to swing about a substantially
horizontal axis and attached to the top of one
filter element at a position spaced from and be-
low the axis to support the filter element; a rigid
member attached to both supports positioning
the supports, when in neutral positions, inclined
to the  vertical and upwardly converging from
opposite sides of vertical lines through said axes;
a source of motive power for shaking both filter
elements; and an actuating linkage operatively
connecting the power source to the supports and
simultaneously oscillating the supports, each
about its associated horizontal axis, between sub-

‘ stantially . vertical positions at the end of the

50

55

down swing and inclined positions at the upper
end of the swing.

5. Apparatus for supporting and shaking a pair
of spaced, substantially vertically extending cloth
filter elements of the character used to filter sus-
pended dust particles from a stream of air, com-
prising a pair of spaced rigid supports each
mounted pivotally to swing about a substantially

. horizontal axis and attached to the top of one
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filter element at a position spaced from and be-
low the axis to support the filter element ; a rigid
member attached to both supports maintaining
the supports in mutually counterbalancing rela-
tion with each other and positioning the sup-
ports oppositely inclined to the vertical when in
neutral positions; a source of motive power for
shaking both filter elements; and an actuating
linkage operatively connecting the power source
to the supports and oscillating the supports and
the tops of the filter elements about their as50-
ciated axes through equal ares. ’

6. Apparatus for supporting and shaking a pair
of spaced, substantially vertically extending cloth
filter” elements of the character used to. filter
suspended dust particles from a stream of air,
comprising a pair of spaced rigid supports each

S

mounted pivotally to swing about a substantially
horizontal axis and attached to the top of one
filter element at a position spaced from and be-
low the axis to support the filter element; a source
of motive power for shaking both filter elements;
an actuating linkage operatively connecting the
power source to the supports and oscillating the
supports and the tops.of the filter elements about
their associated axes through arcuate paths hav-
ing horizontal and vertical components of mo-
tion; and a rigid member interconnecting the
two supports to secure equal movement and main-
tain-the supports one-half cycle out of phase with
each other, whereby the vertical components of
the movement of the supports tend to counter-
balance each other.

7. Apparatus for supporting and shaking a plu-
rality of spaced substantially vertically extending
cloth filter elements of the character used to filter
suspended dust particles from a stream of air,
comprising an oscillating member; a plurality of
rigid filter element supports disposed in equal
numbers at opposite sides of the member, each
support being pivotally mounted to swing about
a horizontal axis and attached to the top of one
filter element at a point spaced frpm and below
the axis to support the filter element; a source
of motive power operatively connected o the og-
cillating member for shaking the plurality of
filter elements; and an actuating linkage opera-
tively connecting the oscillating member to all
the supports to swing the supports and shake

[the filter elements, said linkage swinging the sup-

ports at one side of the oscillating member equally
and oppositely to the supports at the other side
of the member to neutralize horizontal forces
created by the swinging movements,

8. Apparatus for supporting and shaking a plu-
rality of spaced substantially. vertically extend-
ing cloth filter eleinents of the character used
to filter suspended dust particles from a stream
of air, comprising an oscillating member; a pair

-of rigid filter element supports at each of two

opposite sides of the oscillating member, each
support being pivotally mounted to swing about
a horizontal axis and attached to the top of one
filter element at a point spaced from and below
the axis to support the filter element; a rigid
member attached to both supports of each pair
maintaining the supports of each pair inclined

oppositely to the vertical when in heutral rest -

positions and in mutually counterbalancing rela-
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tion when in motion; a source of motive power -

operatively connected to the oscillating member
for shaking the filte, elements; and an actuating
linkage operatively connecting the oscillating
member to the pairs of supports st either side to
swing the supports through equal arcs of which
the lowest point on each arc is near one end of
the arc, said linkage swinging the pair of sup-
ports at one side of the oscillating member equally
and oppositely to the pair of supports at the other
side of the member to neutralize horizontal forces
created by the swinging movements,

9. -Apparatus as set forth in claim 1 in which
the actuating linkage is adapted to position the
supports inclined oppositely to the vertical when
at the mid-points of the arcs.

10. Apparatus as set forth in-claim 1 in which
the actuating linkage maintains the supports one
half cycle out of phase with each other, whereby
the vertical components of the movement of the
supports tend to counterbalance each other.

JAMES HUGH HAMILTON.
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