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ABSTRACT OF THE DISCLOSURE

Apparatus for cleaning the filter of an air circulating
system wherein' a suction nozzle is reciprocated along
guide means across the filter by means of two relatively
movable interconnected members supporting the nozzle.
The members are subjected to directionally controlled
force alternately effective with respect to the two mem-
bers to impart movement thereto in alternation relative
to each other along the guide means.

This application is a continuation-in-part of my copend-
ing application -for Filter Cleaning System, Ser. No.
387,898, filed Aug. 6, 1964 and now Patent No. 3,303,635,

This invention relates to an improved apparatus for
effecting relative traversing movement between a filter
and a suction cleaning nozzle for removing lint, dust and
other particles of waste material from the filter. The in-
vention is particularly concerned with the cleaning of
filters of the type employed in the air circulatory systems
of buildings such as textile mills. )

The filter cleaning system of said: copending applica-
tion includes method and apparatus for repeatedly effect-
ing relative longitudinal movement between a filter and
a suction cleaning head in strokes of a length correspond-
ing substantially with the full length of the filter while
imparting a plurality of transverse stepwise movements
to the suction cleaning head in one direction, with each
transverse stepwise movement corresponding to a stroke
in relative longitudinal movement between the filter and
the cleaning head. When the cleaning head has moved
transversely substantially across the filter, the cleaning
head is returned substantially to the point from which it
started its transverse stepwise movements within an in-
terval of time not exceeding that required for completion
of one of said strokes in relative longitudinal movement
between the filter and the suction cleaning head, instead
of returning a step at a time corresponding to each suc-
cessive relative longitudinal movement between the filter
and the cleaning head, so the side portion of the filter
from which the head started its stepwise movements will
not become as heavily laden with waste material by the
time it is reached by the suction cleaning head.

The primary object of this invention is to provide an
efficient, economically. and simply consiructed, and rel-
atively trouble-free apparatus for supporting and tra-
versing the carriage of a suction cleaning nozzle across a
filter and which is so constructed as t0 move the carriage
in a stepwise manner from a starting position adjacent
one side edge of the filter to the other as relative move-
ment is effected between the filter and an elongate frame
which supports the carriage and, upon reaching a point
adjacent the other side edge of the filter, the carriage is
automatically returned substantially to the starting posi-
tion.

Another object is to provide, in combination with a
substantially cylindrical rotary filter, means for imparting
a -stepwise movement to a suction cleaning nozzle posi-
tioned closely adjacent to and applying a suction cleaning
force to the filter, which means is responsive to each of a
plurality of predetermined rotational movements or rev-
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olutions of the filter, and wherein, upon the nozzle having
traveled across the filter from adjacent one side edge
thereof to. the other, rotation of the filter is stopped and
the nozzle may be returned to said one side edge before
rotation of the filter is antomatically restarted.

It is another more specific object of this invention to
provide apparatus for cléaning an air filter comprising a
frame positioned adjacent and extending across one face
of the filter, with means for effecting relative longitudinal
movement between the filter and the frame in a direc-
tion transversely of the frame, such as by rotating a cylin-
drical filter about an axis substantially parallel to the
frame, or as by vertically reciprocating the frame past a
stationary, upright, flat filter. Further, a carriage is mount-
ed for movement on said frame across said face of the
filter and comprises first and second interconnected rel-
atively movable members, preferably a fiuid-operated
cylinder and a piston, mounted for movement longitu-
dinally of said frame. A suction cleaning nozzle is mount-
ed on one of said members for movement therewith and
is connected to a source of suction for applying a suction
cleaning force to said one face of the filter. Power means
is provided for applying simultaneously directionally op-
posite relative force to the respective members in a direc-
tion substantially parallel to said guide means such that
each member tends to move in the opposite direction from
the other member, with control means for controlling
said power means so said force acts against said first
member in one longitudinal direction, restraining means
spaced longitudinally of said guide means for successively
restraining said. second member against movement in a
direction opposite from said one direction relative to said
guide means so that said first member is advanced a step
in said one direction along said guide means and relative
to said second member under impetus of the applied di-
rectionally opposite relative force, means applying a yield-
able restraining force to said first member relative to said
guide means and independently of said second member,
means responsive to predetermined advancing movement
of said first member relative to said second member for
operating said control means to reverse the direction in
which the force applied by said power means is acting
against said first member so as to advance said second
member along said guide means in said one direction and
relative to said first member under the impetus of the
applied directionally opposite relative force, and said first-
named restraining means being. arranged so as to again
restrain said second member upon predetermined advanc-
ing movement of said second member along said guide
means, :

Some of the objects of the invention having been stated,
other objects will appear as the description proceeds when
taken in connection with the accompanying drawings in
which—

FIGURE 1 is a perspective view of an installation of a
drum filter assembly showing the improved filter cleaning
apparatus. in association therewith;

FIGURE 2 is an enlarged fragmentary vertical sec-
tional view taken substantially along line 2—2 in FIG-
URE 1;

FIGURE 3 is a longitudinal vertical sectional view,
mostly in elevation, taken substantially along line 3—3
in FIGURE 2, but showing only the right-hand portion
of the filter cleaning apparatus with the suction cleaning
nozzle occupying the position shown of FIGURE 1 and
the solid line position of FIGURE 6;

FIGURE 4 is a plan view, partially in section, taken
substantially along line 4—4 in FIGURE 3;

FIGURE'5 is.a fragmentary rear elevation looking at
the opposite side of the filter cleaning apparatus from
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that shown in FIGURE 3, with parts being omitted for
purposes of clarity;

FIGURE 6 is a schematic plan view of the filter clean-
ing apparatus, particularly illustrating a pair of valve
tripper actuators, the track along which the suction head
carriage is propelled, and the associated electrical cir-
cuit;

FIGURE 7 is a schematic vertical sectional view
through the carriage cylinder, the control valve therefor,
associated pilot valves, and valve trippers;

FIGURE 8 is an enlarged detail of the right-hand
latch means taken substantially along line 8—8 in FIG-
URE 3 and showing the latch in latched position;

FIGURE 9 is a view similar to FIGURE 8 showing
the latch beng held out of latched position by the latch
shifter 100;

FIGURE 10 is an enlarged vertical sectional view
through the left-hand latch means taken substantially
along line 18—16 in FIGURE 3, but wherein the latch
is held in unlatched position by engagement with the
carriage track;

FIGURE 11 is an enlarged view similar to the lower
right-hand portion of FIGURE 2 taken substantially
along line 11-—11 in FIGURE 3;

FIGURE 12 is a transverse vertical sectional view
taken substantially along line 12-—12 in FIGURE 3;

FIGURE 13 is a fragmentary perspective view taken
looking substantially in the direction of the arrow 13 in
FIGURE 6; and

FIGURE 14 js an enlarged fragmentary vertical sec-
tional view showing the relative positions of a pair of
valve tripper actuators and being taken substantially
along line 14—14 in FIGURE 6.

Referring more specifically to the drawings, the mnu-
meral 20 generally designates an endless rotary air filter
shown in the form of a drum type filter in FIGURE 1.
The frame 20a of filter 28 is journaled on standards 21
resting upon a floor F. Either or both ends of filter 20
may be open and communicate through an opening 22
in a wall W with a room into which filtered air is to be
directed after flowing through filter 2¢. The air may be
circulated through filter 20 and thence through opening
22 by a suitable blower, not shown.

Filter 26 may be driven by an electric motor 23 and
normally rotates continucusly past a suction nozzle 24.
Nozzle 24 is connected by a flexible conduit 25 to a suit-
able source of suction 26. Nozzle 24 is positioned in
close proximity to the peripheral outer surface of filter
20 and is of a horizontal dimension substantially parallel
to the axis of filter 20 which is considerably less than
the axial length of filter 29.

In accordance with the invention, nozzle 24 is mounted
on a carriage broadly designated at 3¢ and which is mov-
able along an elongate guide means or track 31 suitably
secured to the bottom wall of an elongate frame or hous-
ing broadly designated at 32. In this instance, housing
32 is shown mounted in a horizontal position upon stand-
ards 33 resting on the floor F. The length of track 31
should. be about the same as or substantially longer than
the axial length of filter 20.

Nozzle carriage 30 is in the form of a fluid-operated
double-acting ram having relatively movable first and
second members. The first member comprises an elon-
gate creeping cylinder 35 whose opposite ends are closed
by cylinder heads 36, 37 suitably grooved at their lower
portions to guide cylinder 35 along track 31. The second
member of sajd ram comprises an elongate element or
piston rod 49, preferably about twice the length of cyl-
inder 35, and whose medial portion has a piston 39 fixed
thereon and positioned within cylinder 35.

Means are provided for successively restraining piston
rod 48 at spaced points along track 31 in accordance with
the direction the nozzle is to be propelled along track 31.
To this end, a creeping latch unit or assembly 41 is op-
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eratively associated with carriage 39 and comprises two
longitudinally spaced pairs of latch posts 42, 43 to which
respective opposite ends of piston rod 40 are fixedly con-
nected. Track gripping members, in the form of laterally
movable latches 44, 45 (FIGURES 3, 9 and 10), are
pivotally mounted at 46, 47 between the respective pairs
of latch posts 42, 43. The bottoms of latch posts 42, 43
are suitably recessed to fit over and be guided by track
31

Before proceeding further with the detailed description
of the apparatus, a general description of the operation
of the apparatus will be given. With the carriage 39 and
nozzle 24 occupying the starting position shown in FIG-
URES 1, 3, 4 and 5, in which nozzle 24 is disposed closely
adjacent the right-hand side edge of filter 28, an abutment
or roller 50 carried by and projecting outwardly from
the right-hand side portion of the frame 28z of filter 20
moves into engagement with and actuates a carriage
trigger 51 which, through means to be later described,
causes fluid pressure to enter the left-hand end of cyl-
inder 35 (FIGURE 3). Such fluid pressure serves as
power means applying simultancously directionally op-
posite force to piston rod 40 and cylinder 35 and, thus,
causes cylinder 35, piston rod 40, piston 39 and latches
44, 45 to move to the right until one of the posts 42 en-
gages and is restrained from further movement by the
right-hand end wall of housing 32, whereupon cylinder
35 moves to the left in FIGURE 3 until left-hand cyl-
inder head 37 occupies a position closely adjacent latch
45. Thus, with movement of the cylinder 35 in the man-
ner last described, suction nozzle 24 will have moved to
the left a distance not over the horizontal length of noz-
zle 24 and preferably a distance such that the right-hand
portion of nozzle 24 overlaps that portion of the periph-
ery of filter 20 which was previously cleaned by noz-
zle 24.

The fluid flow is then reversed so fluid enters the right-
hand end of cylinder 35, thereby reversing the direction
at which directionally opposite force is applied to piston
rod 40 and cylinder 35. Cylinder 35 is yieldably re-
strained against longitudinal movement, either by its own
weight and the parts carried thereby acting upon track
31, or by a braking member to be later described. There-
fore, upon the fluid fiow being reversed in the manner
Jast described, cylinder 35 remains at a standstill and
latch unit 41 then moves to the left (FIGURE 3) until
the relative positions of carriage 30 and latch unit 41
are substantially as shown in FIGURE 3, but located a
substantial distance to the left of the starting position.

The operation as thus far described is then repeated
with each predetermined rotational movement or revolu-
tion of filter 28, so that stepwise movement is imparted
to the nozzle 24 across the outer face of the filter 20, as
represented by the successive broken line positions of
nozzie 24 in FIGURE 6, until nozzle 24 occupies the
terminal position closely adjacent the left-hand side edge
of filter 26 as shown in the left-hand portion of FIGURE
6. Thereafter, the next succeeding actvation of the car-
riage trigger 51 by abutment 59 initiates stepwise reverse
movement of carriage 30 and suction nozzle 24, and
motor 23 is deenergized automatically so that filter 29
remains at a standstill during the return movement of
carriage 3% and nozzle 24. Upon the return of nozzle
24 to the starting position shown in FIGURES 1 and 3,
motor 23 again is energized automatically, preferably
by means of a device responsive to a drop in velocity
or pressure of the forced air flow through filter 20 and
the opening 22 in wall W. Of course, upon rotation of
filter 26 being resumed, a succeeding cycle in the opera-~
tion of suction nozzle 24 and carriage 38 is repeated.

A detailed description will now be given of the mech-
anisms for effecting the operation of carriage 39 and
nozzle 24 as described briefly above.

Fixedly mounted on a medial portion of cylinder 35
is a four-way main or control valve 55 having a movable
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core 56 (FIGURE 7) therein and whose body communi-
cates with a pair of opposed check or pilot valves 57, 58
whose cores or plungers .61, 62 (FIGURE 7) are normal-
ly biased outwardly to closed position by respective springs

63, 64. A fluid feed conduit or: pipe 65 extends from a ~

suitable source of fluid pressure P (FIGURE 2), such as
compressed air, to the central portion of the body of con-
trol valve 55. When core 36 occupies the left-hand posi-
tion shown in FIGURE 7, fuid flows from conduit 65
through a branch conduit 66 to the right-hand cylinder
head 36. When core 56 (FIGURE 7) is shifted to the
right, fluid pressure flows from feed conduit 65 through
a branch conduit 67 to the left-hand cylinder head 37.

" ‘The lower portion of control valve 55 has an exhaust
passage 7§ therein which may communicate with the at-
mosphere and through which fluid is exhausted from one
end of cylinder 35 whenever fluid is being directed into the
other end of cylinder 35. It is apparent, by referring to
FIGURE 7 that, whenever right-hand pilot valve 57 is
open and left-hand pilot valve 58 is closed, this permits
fluid to exhaust from adjacent the right-hand side of core
56 so the pressure from feed conduit 65 will cause core
56 to move to the right-hand position. Conversely, when
right-hand pilot valve 57 is closed and left-hand pilot
valve 58 is open, pressure from feed conduit 63 causes
core: 56 to move to and occupy the position shown in
FIGURE 7. Since valve structures of the type shown in
detail in FIGURE 7 are readily commercially available
and are well known in the art, a further detailed descrip-
tion thereof is deemed unnecessary.

A pair of substantially L-shaped valve trippers 78, 71
are pivotally supported on carriage cylinder 35 at points
above the level of pilot valve cores 61, 62. The lower arms
of valve trippers 70, 71 rest against the free ends of the
respective pilot valve cores 61, 62. The upper substantially
horizontal arms of valve trippers 78, 71 are adapted to be
independently engaged and depressed or lowered by re-
spective right-hand and left-hand tripper actuvators 72,
73 in the form of elongated plates, as best shown in FIG-
URE 6. Tripper actuators 72, 73 are eccentrically -fixed
con a rocker shaft 74 journaled in opposed end walls of
housing 32. It should be noted in FIGURE 6 that right-
hand tripper actuator 72 is of substantially greater length
than left-hand tripper- actuator 73. Further, right-hand
tripper actuator 72 is normally disposed on a higher level
than actuator 73 (FIGURE 14). This is also the case with
respect to the upper substantially horizontal arms of the
respective right-hand and left-hand valve trippers 79, 71,

_(FIGURE 7). for purposes to be later described.

Valve trippers 70, 71 extend downwardly beyond the
respective pilot valves 57, 58 and are normally substan-
tially horizontally aligned with a pair of strikers 75, 76
shown in the form of levers extending transversely of and
spaced above cylinder 35. Medial portions of strikers 75,
76 are fixedly mounted on respective striker plungers 80,
81 suitably journaled upon cylinder 35 and whose distal
ends are biased outwardly beyond the vertical planes of
the respective cylinder heads 36, 37 by respective springs
82, 83. Striker plungers 89, 81 are aligned with latch posts
42, 43.

The rear portion of each striker (remote from valve
trippers 70, 71) is urged downwardly, by a correspond-
ing spring 79 (FIGURE 5), against the upper surface
of an elongate reversing rod or bar 84 which is carried
by and suitably journaled upon cylinder 35. It will be ob-
served that the left-hand or normally trailing portion of
reversing rod 84 in FIGURE 35 is bent upwardly and then
horizontally to provide a raised cam surface 85 thereon
which is engaged by the rear portion of striker 75 during
that portion of each cycle .of carriage 39 in which ‘the
nozzle 24 is being moved in a stepwise manner from the
starting. position adjacent one side edge of the filter to-
ward the terminal position adjacent the other side edge
of the filter. However, when reversing rod 84 is shifted to
the left in FIGURE 5 relative to cylinder 35 and strikers
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75, 76, the rear portions of both strikers 75, 76 rest upon
the lower surface portion of reversing rod 84 so that the
front portions of both strikers are aligned with the lower
portions -of valve trippers 78, 71.

When the rear portion of striker 75 is raised by the cam
surface 85 on reversing rod 84, the front portion of striker
75 then occupies a position below the level of the lower
end of right-hand valve tripper 7¢ as shown in the right-
hand portion of FIGURE 3, The rear portion of left-hand
striker 76 is never engaged by the cam surface 85 of revers-
ing rod 84. However, during the final stepwise movement
of carriage 30 from right to left in FIGURES 3 and 6,
the rear portion of left-hand striker 76 engages and rides
up an inclined stationary reversing cam 86 suitably secured
to the rear wall of housing 32 (FIGURES 6 and 13), thus
tilting the front portion of left-hand striker 76 to .2 posi-
tion below the level of the lower end of left-hand valve
tripper 71 so that subsequent movement of striker 76 from
left to right relative to cylinder 35 will not result in left-
hand pilot valve 58 being opened.

Right-hand tripper actuator 72 is shown occupying its
normal, raised and inactive position in FIGURES 2, 3, 5
and 11. In order to lower and raise tripper actuators 72,
73 at the end of each revolution of filter 20, the right-
hand end portion of rocker shaft 74 (FIGURE 3) has a
bifurcated crank 99 fixed thereon and projecting rearward-
ly therefrom. An upright shaft or trigger plunger 91 loose-
ly penetrates bifurcated crank 9@ and the upper and lower
walls of housing 32. A pair of vertically spaced abutments
or collars 92 (FIGURE 2) straddles bifurcated crank 9¢
and is fixed on plunger 91. The lower end of trigger plunger
91 also loosely penetrates the front portion of carriage
trigger 51 and has a head portion 94 engaging the lower
surface of trigger 51, Head portion 94 of plunger 91 is
urged upwardly. against the lower surface of carriage
trigger 51 by suitable compression springs 95, 96 encircling
lower and upper portions, respectively, of trigger plunger
91. It is apparent that head portion 94 of lunger 91 and
trigger 51 may limit the extent of upward movement of
plunger 91 and thus limit the extent of upward movement
of tripper actuators 72, 73 (FIGURES 6 and 14).

Each time follower 59 on filter frame 20a moves
downwardly from the position of FIGURE 2 and engages
and imparts downward movement to the rear portion of
carriage trigger 51 as shown in dotted lines in FIGURE
2, plunger 91 is moved downwardly to impart corre-
sponding downward movement to trigger actuators 72,
73. Also, upon abutment 50 moving downwardly beyond
the rear end of carriage trigger 51, it is apparent that
springs 95, 86 will return trigger actuators 72, 73 to the
substantially horizontal or inactive position in which they
are shown in FIGURES 2, 3, 5, 11 and 14.

As heretofore stated, the upper portion of left-hand
valve tripper 71 is positioned on a substantially lower
level than the upper portion of right-hand valve tripper
70 when the lower portions of valve trippers 76, 71 are
in engagement with the distal ends of the respective pilot
valves 57, 58. Thus, each time right-hand tripper actuator
72 is activated or moved downwardly, it engages and
imparts movement to the right-hand valve tripper 78
only to momentarily open right-hand pilot valve 57, un-
less of course, the right-hand valve tripper 7€ then
happens to be positioned to the left of the left-hand end
of the right-hand tripper actuator 72 (FIGURE 6).

When suction nozzle 24 occupies its extreme left-hand
or terminal position shown in the left-hand portion of
FIGURE 6, neither of the tripper actuators 72 or 73 is
then positioned above right-hand valve tripper 70, but
the auxiliary® or left-hand valve tripper actuator 73 is
then positioned above left-hand valve tripper 71. The left-
hand tripper actuator 73 occupies a lower position on
rocker shaft 74 than that of the right-hand tripper actu-
ator 72 (FIGURE 14) so that, with the next succeed-
ing downward stroke of trigger plunger 91, as effected
by engagement of abutment 50 with carriage trigger 51,
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left-hand tripper actuator 73 moves downwardly suffi-
ciently to engage and impart movement to left-hand valve
tripper 71 so as to open left-hand pilot valve 58 while
right-hand pilot valve 57 remains closed.

In the particular illustrated embodiment of the in-
vention, it will be observed in FIGURE 6 that suction
nozzle 24 occupies five different static positions during
the course of the successive stepwise movements thereof
from adjacent one side edge portion of filter 28 to a posi-
tion adjacent the other side edge portion of filter 26. In
other words, four separate stepwise movements are im-
parted to suction nozzle 24 in the course of its move-
ment from one side edge portion to the other side edge
portion of filter 28. Accordingly, track 31 is provided
with three longitudinally spaced left-hand latch-receiving
notches L1, L2, 1L3 (FIGURE 6) on the rear surface
thereof and three right-hand latch-receiving notches Ri,
R2, R3 on the front surface thereof which cooperate with
hte respective latches 45, 44 in effecting right to left step-
wise movement and left to right stepwise movement, re-
spectively, to carriage 30 and suction nozzle 24.

In each instance, it will be noted that the trailing edges
of the notches in track 31 extend at substantially right
angles with respect to the direction of movement of the
suction nozzle 24. The leading edges of the notches are
beveled so that the corresponding latches 44, 45 may
readily ride out of the notches following each stepwise
movement of the cylinder 35 and upon the initiation of
the subsequent corresponding movement of latch unit 41.
In this regard, it will be observed in FIGURE 9 that the
lower portion of latch 44 is positioned to overlap the
front surface of track 31 while, in FIGURE 10, the
lower portion of the left-hand latch 45 is positioned to
overlap the rear surface of track 31 in FIGURE 10.

In order to hold latches 44, 45 out of engagement with
the respective notches R1, R2, R3 and L1, 1.2, L3 in
alteration and according to the direction of movement of
suction nozzle 24, an elongate latch shifter or latch con-
trol rod 186 is provided which is spaced above cylinder
35, bridges the distance between latch posts 42, 43 and is
slidably mounted for longitudinal movement in the upper
portions of latch posts 42, 43. Latch shifter 180 is pro-
vided with a pair of spaced cam recesses 191, 102 therein
which are out of phase with latches 44, 45; i.e., when
one of the cam recesses is in registration with one of the
latches 44 or 45, the other of the cam recesses is dis-
posed out of registration with the other latch.

For example, in FIGURES 3 and 8, cam recess 101 is
shown in registration with the upper portion of latch 44
while, in FIGURE 1, cam recess 102 is located inwardly
of and out of registration with the upper portion of latch
45. On the other hand, when latches 44, 45 are caused to
move from left to right in FIGURE 3 with latch shifter
180 positioned against the right-hand wall of housing 32,
in 2 manner to be later described, the right-hand end por-
tion of latch shifter 199 is moved into engagement with
the upper portion of latch 44, as shown in FIGURE 9,
to prevent the lower portion of latch 44 from being urged
back into any of the notches R1, R2, R3 by the corre-
sponding spring 184 during subsequent right to left move-
ment of latch unit 41 in FIGURE 3. Also, at the time cam
recess 101 was moved out of registration with latch 44,
cam recess 102 was moved into registration with the
upper portion of left-hand latch 45, as shown in FIG-
URE 10.

The lower portion of latch 45 in FIGURE 10 is not in
registration with a notch LI-L3 in the rear surface of
track 31 so that the upper portion of latch 45 in FIG-
URE 10 is not shown positioned in the cam recess 162
under influence of the corresponding spring 165. How-
ever, recess 182 will then permit the lower portion of left-
hand latch 45 to drop into the succeeding notches L1, L2,
L3 (FIGURE 6) to restrain latch unit 41 against left to
right movement during each corresponding right to left
movement of cylinder 35 and suction nozzle 24.
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Although carriage 39 and associated parts are of
greater weight than latch unit 41, the frictional resistance
to movement of carriage 30, resulting from the inter-
engagement of cylinder heads 36, 37 with track 31 may,
at times, be insufficient to cause the cylinder 35 to remair
stationary during those periods in which it is desired that
latch unit 41 moves along track 31. Therefore, means are
provided for frictionally resisting or restraining move-
ment of carriage 30 to a limited extent. As best shown in
FIGURE 11, such frictional restraining means may take
the form of a spring-loaded braking member or friction
plunger 119 slidably mounted in a housing 111 carried by
an upstanding plate or support 112 mounted on cylinder
35. Friction plunger 110 loosely penetrates plate 112 and
is urged against the front surface of an elongate friction
bar 135 by a suitable spring 116 positioned within hous-
ing or casing 111 and being adjustable by a set screw 117
(FIGURE 11). In order to stabilize plate 112 and thus
assist in stabilizing cylinder 35 as it moves along track
31, a suitable slide bearing 128 is fixed to the rear surface
of plate 112 and moves in sliding engagement with the
rear surface of friction bar 115.

Friction bar 115 may extend substantially throughout
the length of the upper portion of housing 32. Plate 112
extends upwardly through a slot suitably formed in the
upper wall of and extending substantially throughout the
length of housing 32 and has a bracket 125 mounted there-
on to which nozzle 24 is adjustably secured. Suitable
resilient strips 127, 128 may be secured to the upper wall
of housing 32 and straddle the slot therein so as to pre-
vent dust, lint and the like from entering housing 32.
Accordingly, the upper portion of plate 112 has a slide
member 132 fixed thereon which is sharpened at both
ends so that it may move freely between and spread apart
the resilient strips 127, 128 during movement of carriage
30 and its nozzle 24 along housing 32.

As stated earlier, when the return movement of suction
nozzle 24 from the terminal position to the starting posi-
tion is initiated, it is desirable to stop rotation of cylindri-
cal filter 20 and to restart rotation of the filter 20 at some
time after the nozzle 24 has returned to the starting posi-
tion and preferably following a predetermined drop in
pressure downstream of the air flow through filter 20.
Accordingly, it will be observed in FIGURE 6 that a nor-
mally inactive switch S is suitably secured to the left-hand
end wall of housing 32 and has its plunger biased through
said end wall to be engaged by a switch actuator or
abutment 140 (FIGURE 3) on the outermost of the
left-hand latch posts 43. Switch S of FIGURE 6 is elec-
trically connected to a pressure differential switch and con-
trol circuit 141 represented by an identifying block in
FIGURE 6, and whose components may be arranged in
a well known manner so as to complete the circuit to
electric motor 23 whenever the air flow downstream of
filter 20 drops below a predetermined pressure or velocity,

‘provided that switch S is not then being actuated. If

desired, the pressure switch and control circuit 141 also
may control the motor, not shown, for the suction source
in the same manner in which the filter driving motor 23
is controlled.

Upon actuation of switch S by engagement of the abut-
ment 140 (FIGURE 3) therewith, the pressure differen-
tial switch and control circuit 141 operate in a well known
manner to break the circuit to electric motor 23 and thus
stop rotation of cylindrical filter 28 until a predetermined
drop in pressure downstream of the filter 20 is again de-
tected by the pressure switch. Since pressure differential
switches and control circuits therefor are well known,
an illustration and description thereof is deemed unneces-
sary. However, to my knowledge, such a pressure switch
and control circuit has never been used heretofore for
controlling the operation of a filter cleaning suction nozzle
in the manner according to the instant invention. The
differential pressure switch may be of a type. disclosed
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in a Bulletin No. E-51, copyrighted in 1965 by F. W.
Dwyer Manufacturing Company, Michigan City, Ind., for
example.

Although the illustrated embodiment of the suction
nozzle propelling apparatus of the invention is of relative-
ly simple construction, there are many successive steps in-
volved in each cycle of operation of the apparatus. There-
fore, the steps of the detailed method of operation will
now be given in abridged form and in numerical sequence.
The terms “R.H.” and “L.H.” are used in the following
method of operation to indicate “right-hand” and “left-
hand,” respectively, as viewed looking toward FIGURES
1,3,4,6,7 and 13.

METHOD OF OPERATION

At start of each cleaning cycle, carriage 3¢ occupies
the position shown in FIGURES 1-5, valve core 56 oc-
cupies the L.H. position shown in FIGURE 7, R.H. latch
44 is in engagement with R.H. track notch R3, and abut-
ment 56 (FIGURE 2) occupies a position beyond (below)
carriage trigger 51. The sequence of operational steps
then is as follows:

(1) Motor 23 is energized, as hereinafter described: in
Step 21, to initiate a cycle by starting the first revolu-
tion of filter 20 past nozzle 24

(2) Adjacent the terminal end of said first revolution,
carriage trigger 51 is engaged and momentarily lowered
by abutment 50 on filter frame 20a, while:

(a) R.H. tripper actuator 72 engages and moves R.H.
valve tripper 70 to open R.H. pilot valve 57, so

(b) valve core 56 moves to the right in FIGURE 7,
and

(¢) fluid enters L:H. end of carriage cylinder 35
through conduit 67 as fluid is exhausted from R.H.
end of cylinder 35 through conduit 66 so direc-
tionally opposite relative force is applied between
cylinder head 37 and piston 39

(3) Piston 39, pxston rod 4¢ and latch unit 41 move from
left to right in FIGURE 3 until outer R.H. latch post
42 engages R.H. end wall of housing 32, during which
latch shifter 100 is against R.H. end wall of housing 32,
so that:

(a) R.H. latch 44 moves to the right of track notch
R3 and also to the right of R.H. latch shifter cam
recess 101 in FIGURE 3 (see also FIGURE 9),
while

(b) L.H. latch 45 moves into registration with L.H.
latch shifter cam recess 102 in FIGURE 3 (see also

~ FIGURE 10).

(4) Since latch unit 41 thus is restrained from movement
from left to right, carriage 30 and its nozzle 24 move
from right to left in FIGURE 3 until striker plunger
81 engages and is actuated by inner L.H. latch post
43, while:

(a) L.H. striker 76 moves L.H. valve tripper 71 to
open L.H. pilot valve 58, so that

(b) valve core 56 (FIGURE 7). moves from right
to left to position shown and fluid enters R.H.
end of cylinder 35 and is exhausted from L.H. end

~ of cylinder 35, thercby reversing the direction in
which the dlrectlonally opposite relative force is
acting on c¢ylinder 35

(5) Since frictional resistance to movement of carriage 3¢
then is greater than that of latch unit 41, cylinder 35
remains stationary and latches 44, 45 move from right
to left until piston 39 engages L.H. cylinder head 37

(2) This moves L.H. latch 45 into engagement with,
or to a position fo the left of, the first rear track
notch L1 (FIGURE 6).

(6) Carriage cylinder 35, piston 39 and parts carried
thereby ‘remain -stationary with nozzle 24 occupying
the second position from the right shown in FIGURE
6 until a second revolution of filter 29 is completed
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(7) Step No. 2 (including 2a, 2b, 2¢c then is repeated
substantially as described
(8) Since latch 45 then is restrained from left to right
movement by engagement with track notch L1, car-
riage cylinder 35 moves from right to left a second time
so nozzle 24 occupies the third position from the right
in FIGURE 6, whereupon steps Nos. 4 and 5 are re-
peated substantially as described, except L.H. latch
45 slides out of track notch L1 and moves into en-
gagement with or slightly beyond rear track notch L2
(9) Carriage 39 and latch unit 41 then remain stationary,
with nozzle 24 occupying the third position until a
third revolution of filter 26 is completed
(10) Steps Nos. 2 and 8 then are repeated substantlally
as described, but nozzle 24 moves to fourth position
(FIGURE 6), and L.H. latch 45 slides out of track
notch L2 and moves into engagement with terminal
L.H. track notch L3
(11) Carriage 30 and latch unit 41 then remain station-
ary until a fourth revolution of filter 20 is completed
(12) Step No. 2 is repeated substantially as described
(13) Carriage 30 and nozzle 24 move to fifth or terminal
position, during which:
(a) reversing rod 84 strikes L.H. end wall of hous-
ing 32 to move raised cam surface 85 (FIGURE
4) out of engagement with striker 75, and
(b) L.H. striker 76 engages and is-inactivated by
stationary reversing cam 86 (FIGURES 6 and 13)
(c) Although L.H. striker 76 moves to left in FIG-
URE 3 relative to cylinder 35, it passes beneath
L.H. tripper 71
(14) Carriage 30 and latch unit 41 then remain station-
ary until a fifth revolution of filter 20 is completed
(15) Carriage trigger 51 is actuated by abutment 50
and abutment 50 passes beyond trigger 51, while:
(a) L.H. tripper actuator 73 (FIGURE 6) momen-
tarily moves L.H. valve tripper 71 (FIGURE 3)
to open L.H. pilot valve, and
(b) fluid enters R.H. end of cylinder 35
(16) Piston 39, piston rod 40 and latch unit 41 move
to-the left with latch shifter 106 against L.H. end wall
of housing 32 -until outer L.H. latch post 43 engages
L.H. end wall of housing 32, during which:
(a) L.H. latch 45 moves to the left of the last L.H.
track notch L3 and to the left of cam recess 102
in latch shifter 160
(b) R.H. latch 44 moves into registration with cam
recess 101 (see FIGURE 8), and
(c) abutment 14¢ (FIGURE 3) engages and acti-
vates limit switch S (FIGURE 6) to stop rota-
tion of filter 2¢
(17) Since latch unit 41 thus is restrained from further
right-to-left movement, carriage 3¢ and nozzle 24 move
in reverse or return direction (left-to-right), during
. which:
(a) L.H. striker 76 leaves stationary reversing cam
86, and
(b) abutment 149 leaves limit switch S
(18) Since both strikers.75, 76 are then registering with
respective valve trippers 70, 71, and R.H. latch 44 is
free to drop into successive R.H. track notches R1-R3,
carriage 30 and nozzle 24 return to the starting posi-
tion of FIGURE 3 in a stepwise manner, during which
strikers 75, 76 cooperate with latch posts 42, 43 to
operate pilot valves 57, 58 in alternation
(19) However, as cylinder 35 approaches the R.H. or
starting position, reversing rod 84 engages and is
stopped by the R.H. end wall of housing 32 so as to
move R.H. striker 75 below R.H. valve tripper 70
before R.H. striker plunger 80 engages the inner R.H.
latch post 42 .
(20) Thus, latch unit 41 and carriage 38 successively
stop their left-to-right movement when they occupy
“the position shown in FIGURES 1, 3 and 4
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(21) At a predetermined time after carriage 30 has come
to rest at the starting position; e.g., upon a predster-
mined pressure drop downstream of filter 20 being
detected by the pressure differential switch and control
circuit 141, motor 23 is restarted to initiate rotation of
filter 20 and, thus, to initiate a succeeding cycle

If so desired, a suitable conventional timing device, not
shown, may be used in place of the pressure differential
switch and control circuit 141 of FIGURE 6 and which
will automatically restart filter driving motor 23 at a
predetermined time after actuation of switch S by the
latch unit 41 and after suction nozzle 24 has completed
a cycle and returned to the starting position. Such a tim-
ing device may be arranged to restart motor 23 immedi-
ately upon, or at any desired interval following, the re-
turn of nozzle 24 to the starting position.

As best shown in FIGURE 3, trigger plunger 91 pro-
jects upwardly from housing 32 for ready accessibility
so an operator may manually cycle the crosswise step-
wise movements of carriage 3¢ and its suction nozzle 24,
if desired, by momentarily depressing plunger 21. Also,
this arrangement of plunger 91 facilitates ease in installing
the nozzle propelling apparatus, including housing 32
and the parts carried thereby, for use with a flat filter.
For example, housing 32 and the parts carried thereby
may replace the nozzle propelling mechanism of said
copending application so as to be reciprocated vertically
past the said flat filter and so the trigger plunger 91 is
actuated at the end of each stroke in vertical reciproca-
cation of housing 32, without departing from the spirit
of the invention. When used with a flat filter, the cross-
wise stepwise movements of carriage 30 and latch unit
41 would be effected relative to one face of the flat
filter in substantially the same manner as heretofore de-
scribed with respect to the cylindrical or endless filter 20.
Accordingly, an illustration and detailed description of
the filter cleaning apparatus in association with a flat
filter is deemed unnecessarx.

In the drawings and specification, there has been set
forth a preferred embodiment of the invention, and al-
though specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes
of limitation, the scope of the invention being defined in
the claims.

I claim:

1. The combination with an air filter of an apparatus
for cleaning the filter comprising

a suction cleaning nozzle positioned closely adjacent

one face of the filter and connected to a source of suc-
tion for applying a suction cleaning force to the
filter,

means for propelling said nozzle across the filter com-

prising elongate guide means extending across the
filter,

first and second interconnected relatively movable mem-

bers guided for movement along said guide means,
means mounting said nozzle on one of said members,
power means for applying simultaneously directionally
opposite relative force to the respective members in a
direction substantially parallel to said guide means
such that each member tends to move in the opposite
direction from the other member,
control means for controlling said power means so said
force acts against said first member in one longi-
tudinal direction,

restraining means spaced longitudinally of said guide

means for successively restraining said second mem-
ber against movement in a direction opposite from
said one direction relative to said guide means so
that said first member is advanced a step in said one
direction along said guide means and relative to said
second member under impetus of the applied direc-
tionally opposite relative force,

means applying a yieldable restraining force to said

10

15

20

25

30

45

55

60

65

75

12

first member relative to said guide means and in-
dependently of said second member,

means responsive to predetermined advancing move-

ment of said first member relative to said second
member for operating said control means to reverse
the direction in which the force applied by said power
means is acting against said first member so as to ad-
vance said second member along said guide means in
said one direction and relative to said first member
under the impetus of the applied directionally op-
posite relative force, and

said first-named restraining means being located so as

to again restrain said second member upon predeter-
mind advancing movement of said second member
along said guide means.

2. A structure according to claim 1, in which said first
member is a fluid-operated cylinder and said second
member is a piston rod provided with a piston longitudi-
nally movable in said cylinder, said power means for ap-
plying directionally opposite relative forces to the respec-
tive members including conduit means connecting op-
posite ends of said cylinder to a source of fluid, and said
control means includes valve means interposed in said
conduit means.

3. A structure according to claim 1, including means
for effecting relative movement between said filter and
said guide means in a direction transversely of said guide
means.

4. A structure according to claim 1, wherein said filter
is cylindrical, said guide means extending substantially
parallel with the axis of said filter, means for rotating
said filter, and means responsive to completion of each
successive predetermined rotational movement of said filter
for operating said control means to cause said relative

5 force to act against said first member in said one longi-

tudinal direction.

5. Apparatus according to claim 4, wherein said first
member normally occupies a starting position adjacent
one side edge of said filter at the start of a cycle thereof
and wherein said first member occupies a terminal position
adjacent the other, opposite, side edge of said filter upon
completion of a plurality of successive advancements of
each of said members in said one direction, additional
means responsive to completion of a rotational movement
of said filter for operating said control means to cause said
relative force to act against said first member in said reverse
direction whenever said first member occupies said termi-
nal position so said first member moves in said reverse
direction relative to said guide means and said second
member.

6. Apparatus according to claim 5, including additional
restraining means spaced longitudinally of said guide
means for successively restraining said second member
against movement in said one direction whenever said
members are in the course of movement from the terminal
position to the starting position, and means responsive to
each of a plurality of movements of said first member in
said reverse direction for operating said control means to
cause said relative force to act against said first member in
said one dierction so as to move said second member in
said reverse direction relative to said first member under
the impetus of the applied directionally opposite. relative
force.

7. Apparatus according to claim 6, including stopping
means for stopping rotation of said filter upon initiation
of reverse movement of said first member at said terminal
position, and means operatively connected to said last-
named means for restarting rotation of said filter follow-
ing reverse movement of said first member to said starting
position.

8. Apparatus according to claim 7, in which said means
operatively connected to said stopping means comprises
means responsive to a predetermined pressure drop in the
forced air downstream of said filter for restarting rotation
of said filter.
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9. The combination with an air filter of apparatus for

cleaning the filter comprising

a suction cleaning nozzle positioned closely adjacent
one face of the filter and connected to a source of
suction for applying a suction cleaning force to the
filter,

means for propelling the nozzle across the filter com-
prising a double-acting fluid-operated ram supporting
said nozzle and including a piston rod and a cylinder,
means for introducing fluid into opposite ends of
said cylinder in alternation,

guide means extending across the filter and guiding
said cylinder for movement thereon,

a movable gripping device operatively associated with
said piston rod and guided by said guide means,
means responsive to introduction of fluid to one end
of said cylinder for advancing said piston rod and
its gripping device in one direction relative to said

guide means and said cylinder, and

means on said gripping device for restraining move-
ment thereof relative to said guide means when fluid
is introduced to the other end of said cylinder where-
by said cylinder is advanced in said one direction
relative to said guide means and said piston rod.

10. Apparatus for cleaning a substantially cylindrical

rotary air filter through which forced air flows comprising
means for driving said filter,

an elongate frame positioned adjacent the oufer face
of the filter and substantially parallel with the axis
of the filter, said frame being of a length at least
about as long as the axial length of the filter,

a suction cleaning nozzle connected to a source of
suction for applying a suction cleaning force through
said nozzle to the filter, said nozzle being of a length
parallel with said axis substantially less than the
axial length of the filter and guided for movement
longitudinally of said frame, said nozzle also being
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arranged to occupy normally a position adjacent one
side edge of the filter,

means responsive to each of a plurality of predeter-

mined rotational movements of the filter for im-
parting a stepwise movement to said nozzle in one
direction longitudinally of said frame with each such
stepwise movement being substantially less than the
axial length of the filter, and

said responsive means also being operable to reverse the

direction of movement of said nozzle longitudinally
of said frame upon said nozzle reaching a terminal
position adjacent the other side edge of the filter so
as to return said nozzle to said normal position.

11. Apparatus according to claim 19, including means
responsive to movement of said nozzle to said terminal
position for stopping rotation. of said filter, and means
operatively connected to said last-named responsive means
for restarting rotation of said filter following an interval
after said filter has been stopped.

12. Apparatus according to claim 11, in which said
means operatively connected to said last-named means
comprises means responsive to a predetermined drop in
pressure of the forced air downstream of said filter for
restarting rotation of said filter.
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