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This invention relates generally to strainers and par-
ticularly to the cleaning means thereof.

The invention will be found particularly useful in
strainers employed in petroleum products pipe lines and
oil transmission pipe lines, the screens of which are of a
fine mesh and become clogged with solid matter exceed-
ingly difficult to remove.

The general object of this invention is to provide new
and improved screen cleaning means for strainers.

A specific object of the invention is the provision of
new and improved means to clean the entire area of a
cylindrical screen with a relatively small number of con-
centrated streams of cleaning fluid under high pressure,
whereby only a small volume of cleaning fluid is dis-
charged into the screen, and only a small source of hy-
draulic power is required.

Other objects will hereinafter appear.

The preferred embodiment of the invention is illus-
trated in the accompanying drawings, wherein:

Figure 1 is a view, partly in section and partly in eleva-
tion, of the preferred embodiment of the improved
strainer of this invention.

Figure 2 is a view, partly in section and partly in eleva-
tion, illustrating the strainer cleaning means enlarged as
compared to Figure 1.

Figure 3 is a detailed sectional view of a portion of the
cleaning device of this invention, illustrating particularly
the preferred conmstruction for imparting rotational and
radial movement to the nozzle.

Figure 4 is a sectional view taken on line 4—4 of Fig-
ure 3, and illustrates one type of gearing mechanism for
imparting rotational and radia] movement to the nozzle
of the cleaning device.

Figure § is a view similar to Figure 4, wherein the parts
have moved approximately 120° relative to each other
from the position shown in Figure 4.

Figure 6 is a view similar to Figure 4, wherein the parts
have moved approximately 240° relative to each other
from the position shown in Figure 4.

Figure 7 is a diagram illustrating the relative positions
of the parts of the gearing arrangement of Figures 4-6
during its cycles of operation.

Figure 8 is a view illustrating the overlapping paths fol-
lowed by a particular jet of the nozzle.

Figure 9 is a schematic view illustrating the longitudi-
nal shifting of the streams of fluid from the nozzle by rea-
son of the radial movement of the nozzle with respect to
the strainer screen.

In the drawings, the preferred embodiment of the in-
vention is illustrated, wherein a strainer cleaning nozzle
N is disposed within a strainer screen 10 mounted in a
strainer housing 11. The strainer screen 10 is formed of
a mesh material such as wire mesh and is generally of a
very fine mesh so that in use for straining or screening out
solid material from a liquid, the solid material is accu-
mulated or collected on the inside surface of the screen 10.
Such solid material becomes firmly lodged and caked on
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the inside surface of the strainer screen 10 so that it is
difficult to remove when it is desired to clean such screen
10. With this invention the nozzle N directs concen-
trated streams of cleaning or flushing fluid at a high pres-
sure against the solid material on the inside surface of
the strainer screen 10, and as will be explained, the
nozzle is moved in such a manner that the entire surface
of the strainer screen 10 is effectively cleaned. Only a
small volume of the cleaning fluid is required with this
construction in order to effectively clean the strainer
screen and, therefore, the force of the concentrated
streams of fluid from the nozzle is not impeded by a large
mass of water in the strainer housing.

The strainer screen 10 and housing 11 are preferably of
the type shown in Figure 1 wherein the strainer screen
is connected to annular support rings 10 which fit within
the housing 11. During the straining or screening of
solid material from a liguid, the liquid and the solid ma-
terial therewith flow into the housing 11 through the inlet
opening 11a. The solid material is collected on the inside
of the screen 10 as the liquid flows out through the outlet
opening 115. During such straining action, the drain
opening 11c and the auxiliary drain opening 114 are
closed by suitable valves (not shown). When a predeter-
mined quantity of solid material has been collected on the
screen 10, the cleaning nozzle N is actuated, as will be
explained, to flush the solid material off the screen 10 and
out through the drain opening 11c. During such clean-
ing action, the inlet opening 11a and the outlet opening
115 are closed by suitable valves (not shown), with the
baffle 11e on the inlet opening 11 being held closed by
gravity when the fluid flow through opening 11a ceases.
The housing 11 may be mounted on supports 12 or any
similar supporting means.

One form of cleaning nozzle N which may be used
is illustrated in Figures 1 and 2, and it includes a pair of
hollow arms 14 and 15, each having jet openings or jets
17 therein. The jet openings 17 on the arms 14 and 15
are staggered with respect to each other (Figure 1) so
that each jet opening 17 projects a stream which falls in
a different circumferential path on the screen 10, whereby
the fluid stream from each jet 17 traces a separate path
on the screen 10 upon rotation of the nozzle N. At the
forward end of the nozzle N, additional jet openings 18
are provided, and such openings 18 are also staggered
with respect to each other and each traces a separate cir-
cumferential path on the screen 10.

A central tube 20 is formed on the nozzle between the
nozzle arms 14 and 15 and such tube 20 has a flanged
connection at 21 with a sleeve 22, the purpose of which
will be explained hereinafter. The flanged connection 21
and the sleeve 22 are supported on the end of an eccen-
tric hollow shaft 25 (Figure 3) which is supported by
an annular support housing 26 which in turn is welded to
a removable closure cover 27 on the strainer housing 11.
The closure cover 27 is secured to the support housing
26 by an annular weld 28 or similar securing means and
it is held on the strainer housing 11 by a removable clamp
30 of known construction so that the closure cap 27 and
the housing 26 with the parts connected thereto are rigidly
supported by the strainer housing 11 when in the position
shown in Figure 1 with the clamp 30 connected, but may
be removed therefrom when the clamp 30 is disconnected.

Fluid under high pressure is supplied from a high-
pressure fluid source such as a pump (not shown) to
an inlet pipe 32 which is in fluid communication with an
anntlar fluid chamber 33 formed in the support housing
26. Openings 34 are provided in the shaft 25 so that
fluid may pass from the annular chamber 33 into the
bore of the hollow shaft 25 and may flow therefrom into
the hollow nozzle N for discharge through the jet open-
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ings 17 and 18 onto the screen 10 at an acute angle there-
to. It will be observed that the shaft is closed off by
a solid substantially cylindrical plug 35 welded to the
end of the hollow shaft 25 by an annular weld 36. The
fluid in the chamber 33 is prevented from flowing around
the exterior of the shaft 25 by annular packing rings
37 and 38 disposed on each side of the chamber 33 (Fig-
ure 3). Also, an O-ring seal 39 is provided at the
forward end of the shaft 25 to prevent fluid flow around
the exterior of the shaft 25 from the bore of the central
tube 20 of the nozzle N.

While the water or the fluid is being supplied to the
nozzle N from the fiuid pressure source, the nozzle N
is moved, and such movement is affected by a rotation of
the shaft 25 relative to the annular housing 26. The
power for the rotation of the shaft 25 is supplied by an
electrical motor 40 or other similar driving means se-
cured to the housing 26 by a bracket 41. The motor
40 is connected to suitable gears (not shown) in the gear
box 41 for driving a stub shaft 42 (Figure 3) which is
keyed at 43 to the solid plug 35 in the end of the shaft
25. With this arrangement, the motor 40 through the
gears in the gear box 41 drives the shaft 42 and there-
by drives the hollow shaft 25. A ball bearing 45 around
the exterior of the plug 35 and an annular bushing or
bearing 46 around the exterior of the shaft 25 provide
an anti-friction bearing support for the shaft 25 during
its rotation. i

As best seen in Figure 3, the inner portion 25a of the
shaft 25, that is, the portion of the shaft 25 nearest the
nozzle N, had its central axis off-set with respect to the
central axis of the main portion of the shaft 25. The
shaft 25 is thus formed with an eccentric elbow 25b join-
ing the off-set portion 25a to the rest of the shaft 25,
thus, when the shaft 25 is rotated the central axis of the
main portion of the shaft will remain fixed and will trace
a point, but the central axis of the off-set portion 25«
will trace a circular path around the axis of the main
portioa of the shaft 25,

The sleeve 22 is mounted on the forward or inmer
shaft portion 252 on bushings or bearings 48 and 49
because, as will be explained, during the rotation of the
shaft 25, the sleeve 22 rotates relative to the shaft 25
on the off-set shaft portion 25a.

On the end of the sleeve opposite from the flanged
connection 21, there is formed an annular gear 50, the
teeth of which are adapted to interfit with the openings
of a circumferentially disposed chain 52 during the rota-
tion of the hollow shaft 25, The chain 52 is formed of
a plurality of links, each of which has a rod 53 extend-
ing therefrom and into openings in an inwardly extend-
ing radial flange 54 of a clamping sleeve 55. Displace-
ment of the chain 52 from its position (Figure 3) on the
clamping sleeve 55 is prevenied by washers or flanges
57 on each of the rods 53. The clamping sleeve 55 has
a portion thereof surrounding the external surface of
the inner end of the annular support housing 26. The
sleeve 55 may be held on the housing 26 by numerous
means, but prcferably several longitudinal slots 58 are
formed longitudinally of the sleeve 55 and lugs 59 are
provided on each side of the slots 58. A bolt 60 with
a nut 61 thereon extends through both of the flanges 59
on each side of each of the slots 58 so that the lugs
59 can be urged toward each other for tightly clamping
the sleeve 55 on the housing 26. Thus, with the sleeve
55 held fixed, the chain 52 is likéyvise held fixed, so that
upon rotation of the shaft 25, the teeth of the gear 50
interengage with the links of the chain 52 to cause the
sleeve 22 and therefore the nozzle N to rotate relative
to the shaft 25.

In Figures 4-6, the effect of the relative rotation be-
tween the gear 50 and the chain 52 is illustrated. As-
suming that the rotation of the shaft 25 is commenced
when the gear 50 and the chain 52 are in the relative posi-
tions fllustrated in Figure 4, so that the gear tooth A is
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in substantially the uppermost position, a rotation of the
shaft 25 in a clockwise direction will impart a rotation
to the gear 50 in a counterclockwise direction. When
the shaft 25 has made one-third of a revolution, the gear
50 has moved to the position shown in Figure 5 which
is one-third of a revolution or 120° from the position
shown in Figure 4. However, it is to be noted that the
tooth A on the gear 50 has not moved one-third of a
revolution about the axis of the gear 50. This is due
to the particular ratio of the number of openings in the
chain 52 to the number of the tecth on the gear 50 as
shown in the drawings, wherein there are eighteen open-
ings in the chain 52 and thirteen teeth of the gear 50.
The invention, however, is not limited to the particular
ratio illustrated, the important thing being that the gear
50 makes a different number of revolutions (or partial
revolutions) for each revolution of the shaft 25, whereby
a particular tooth, such as tooth A, on the gear 50 will
move at a different rate about the central axis of the
gear 50 than the entire gear will move in its travel about
the central axis of the annular chain 52 or the central
longitudinal axis of the hollow shaft 25, the axes of the
chain 52 and the shaft 25 being coincident.

In Figure 6, the position of the gear with respect to
the chain 52 is illustrated after the shaft 25 has been
moved two-thirds of a revolution from the position shown
in Figure 4 so as to move the entire gear 50 two-thirds
of a revolution or 240° about the central axis of the
chain 52 and the central axis of the shaft 25. As can
be seen in Figure 5, the tooth A has moved only slight-
ly over 90° about the axis of the gear 50 from the posi-
tion shown in Figure 4. It is believed apparent that
from a comparison of Figures 4-6, upon the complete
revolution of the shaft 25, and therefore the complete
revolution of the entire gear 50 with respect to the axis
of the chain 52, the tooth A on the gear 50 would not
return to the position shown in Figure 4 because the
gear 50 makes less than one revolution (343 of a revolu-
tion) about its own axis for each revolution of the shaft
25. Thus, with the particular ratio of thirteen teeth on
the gear 50 to eighteen openings on the chain 52 as
iltustrated in the drawings, the tooth A would not return -

to the position shown in Figure 4 until the shaft 25 has- =

made thirteen revolutions.

Thus, assuming the rotation of the shaft 25 begins
when the parts are in the position shown in Figure 4, the
tooth A will be in a different position from that shown
in Figure 4 at the end of each revolution of the shaft 25,
until the shaft has made thirteen complete revolutions.
It will also be observed that the tooth A (Figures 4-6)
not only moves about the axis of the gear 50, but also
moves laterally or radially with respect to the central
axis of the chain 52. Since the gear 50 is directly con-
nected to the nozzle N through the central tube 20, the
rotational movement of the gear 50 about its own axis, as
well as the lateral or radial movement of the gear 50
about the central axis of the chain 52, will be transmitted
to the nozzle N so that it is rotated relative to the screen
10 and is also moved laterally or radially relative thereto.
The diagram of Figure 7 illustrates the path which a
particular point or jet opening on the nozzle N would
travel relative to the screen 10 during the corresponding
rotation and lateral movement of a particular gear tooth
such as tooth A on gear 50. In Figure 7, the solid circle
represents the screen 10; the long dash line represents the
path which a particular point on the nozzle N would trace
for a complete revolution thereof; and the small dash
line represents the path which the particular point on the
nozzle would trace during its second revolution. For pur-
poses of illustration, it is assumed the particular point
selected actually touches the screen 10 at the furtherest
outward lateral or radial movement thereof. Also, to ex-
plain the relationship of the nozzle movement to the
movement of the gear 50, it is assumed that said particular
point on the nozzle N lies on a line C (Figure 4) ex-
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tending radially outwardly from the central axis of the
chain 52 through gear tooth A. Thus, when the gear tooth
A is in the position shown in Figure 4, the particular point
or jet assumed on the nozzle N would be at the starting
point F in Figure 7. As the shaft 25 rotates, the particu-
lar point or jet moves in path indicated by the long dash
line so that when the gear tooth A has moved to the posi-
tion shown in Figure 5, the particular point or jet on the
nozzle will have moved to X (Figure 7). The letter Y
(Figure 7) illustrates the position of the particular nozzle

point or jet when the gear tooth A has moved to the posi-.

tion shown in Figure 6. As can be seen in Figure 6, the
gear tooth A has moved into an opening between the
teeth or links of the chain 52 for the first time since rota-
tion from the position of Figure 4; likewise, the particu-
lar nozzle point has moved into contact with the screen
10 at Y for the first time since leaving the starting point
F. After one complete revolution of the gear tooth A
about the axis of gear 50, the particular nozzle point will
move to Z, and the long dash line in Figure 7 traced by
the selected nozzle point or jet will continue as indicated
by the letters F, X, Y and Z until one complete revolu-
tion of the gear tooth A about the axis of the gear 50 has
been accomplished, at which time the particular nozzle
point or jet will be at R (Figure 7). During that revolu-
tion of the gear 50 about its own axis and the correspond-
ing revolution of the nozzle N, the shaft 25 turns 2.6
revolutions with the particular ratio of thirteen gear
teeth on gear 50 to eighteen openings on chain 52. That
results in the gear tooth A and likewise the particular
point or jet illustrated in Figure 7 making 3.6 reciproca-
tions, that is, lateral or radial movements corresponding
to the movement from F to Y. Thus, for each revolu-
tion of the nozzle N, it is reciprocated laterally or radially
3.6 times.

The second revolution of the nozzle N is illustrated by
the short dash lines in Figure 7, with the end thereof being
designated by the letter R’. At the end of the two revolu-
tions of the nozzle (R’), the nozzle has been reciprocated
7.2 times. It is important to nots that at the end of the
second revolution (R’), the particular nozzle point or
jet is not at the starting point F, but each point R and R’
is radially inwardly therefrom. In fact, with the par-
ticular ratio of thirteen teeth on gear 50 to eighteen open-
ings on the chain 52, the particular point or jet will not
return to point F until the nozzle has made five complete
revolutions (corresponds to thirteen revolutions of the
shaft 25). Thus, for each of the five nozzle revolutions,
a separate path is traced by the particular point on the
nozzle. Only two nozzle revolutions have been illus-
trated in Figure 7 as they are believed sufficient for an
understanding of the invention.

The effect of the lateral or radial movement of the
nozzle N diagrammatically illustrated in Figure 7 is fo
cause the concentrated fiuid streams from the jets 17 and
18 to move longitudinally back and forth with respect
to the screen 10 as the nozzle N is rotated. Such result
is schematically illustrated in Figures 8 and 9.

In Figure 9, the nozzle N is shown in solid lines and
the long dash lines indicate the streams of fluid issuing
from the jet openings when the nozzle is in one position,
for example, in the position corresponding to the posi-
tion of the gears shown in Figure 4. As the nozzle N is
moved, when the gear tooth A has completed one revolu-
tion about the axis of the gear 50, the nozzle N will also
have completed a revolution, but the nozzle will be dis-
posed radially inwardly from the screen 10 as shown in
the dotted lines in Figure 9. The extent that the nozzle
N is positioned inwardly corresponds with the distance
diagrammatically illustrated in Figure 7 between the
letters F and R. Because the streams of fluid from the
jet are directed at an acute angle to the screen 10, such
inward movement of the nozzle N results in the streams
being displaced longitudinally of the screen 10, as in-
dicated by the short dash lines in Figure 9. The actual
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movement of the concentrated streams of fluid from the
openings 17 is in a form similar to-a sine wave as illus-
trated in Figure 8. In Figure 8 the long dash lines in-
dicate the center of one jet stream as it moves through
its path on the inside surface of the cylindrical screen 10.
Such path has been laid out as’it would appear in a flat
plane if the inside surface of the screen 10 were laid out
in-such a plane. The point F in Figure 8 corresponds
with the point F in Figure 7 and similarly the points X,
Y and Z in Figure 8 correspond with the points X, Y and
Z in Figure 7, and therefore the long dash line in Figure
8 represents the path which a particular jet would follow
for approximately one complete revolution of the shaft
25 or approximately one-third of the first revolution of
the nozzle N. The short dash line in Figure 8 represents -
the path which the same jet illustrated in Figure 8 by the
long dash line would travel during the second revolution
of the particular gear tooth A about the axis of the gear
50. At the beginning of the first revolution of the gear
tooth A from the position shown in Figure 4, the par-
ticular jet nozzle whose path is illustrated in Figure 8
would have moved from F to X which as indicated in
Figure 7 would be a movement that radially inwardly to-
ward the center axis of the gear chain 52. However, when
the gear tooth A has completed one revolution about the
axis of the gear 50, the particular nozzle which is moved
in the path from F to X will now start its movement at the
point R and therefore will be moving radially away from
the center of the gear chain 52, and thus the short dash
line in Figure 8 represents approximately one-third of the
second revolution of the same jet stream path indicated
by the long dash line and, as is evident, such second path
crosses the first path. All of the numerous crossing paths
which a particular jet would follow in the complete cycle
of thirteen revolutions of shaft 25 are of course not illus-
trated in Figure 8, but at the beginning of each revolution
of the gear 50, the particular jet illustrated in Figure 8
would start its path from a different longitudinal point
with respect to the strainer 10 and therefore there will be
five different paths followed by the same jet during the
cycle of thirteen revolutions of the shaft 25, which results
in an effective path I.

It is also important to note that the arm 14 is 180°
from the arm 15. As previously mentioned, since the
jets 17 on arm 14 are staggered with respect to the jets
17 on the arm 15, the paths of the fluid streams traced
on the screen 10 by the jets 17 on the arms 14 and 15 are
staggered; for example, with the forward jet 17 on the

" arm 14 tracing a fluid stream path on the screen, the
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next adjacent path is traced by the forward jet 17 on the
arm 15, and the next adjacent path is traced by the sec-
ond jet 17 on the arm 14, and so forth. By reason of
that staggering and the location of the arms 14 and 15
spaced from each other 180°, the adjacent fluid stream
paths will interlace as indicated in Figure 8, wherein the
effective path of a jet on the arm 14 is designated by the
numeral I and the effective path of a jet on the arm 15 is
designated by the numeral II. As can be seen in Figure
8, the widest parts of the effective path I occurs adja-
cent the narrowest parts of the effective path II and con-
versely, the narrowest parts of the effective path I are
adjacent the widest parts of the effective path II. Such
interlacing of the adjacent paths of the jets on the arms
14 and 15 result in a complete washing and cleaning
action of the interior surface of the screen 10 with less
jets than would be required if all the jets were on the
same nozzle. It will also be appreciated that each fluid
stream path of the effective path I, two of which are in-
dicated by the long dash line and the short dash line,
would be a band rather than a line because the fluid dis-
charging from each jet diverges as it moves toward the
screen 10, so that there is an overlapping of the stream
paths making up the effective path I. Similarly, the solid
lines indicating two of the stream paths of the effective
path IT are actually bands which overlap each other.
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Also, because of the interlacing of the adjacent effective
paths as above described, there will be an overlapping
of some of the fluid stream bands in adjacent effective
fluid paths whereby complete washing action on the en-
tire interior surface of the screen 10 is assured.

With the construction of this invention, if is believed ap-
parent that effective cleaning of the surface of a strainer
screen can be accomplished while using a minimum num-
ber of jets discharging concentrated streams of fluid on
such surface, whereby only a small source of hydraulic
power is required and also only a small volume of clean-
ing fluid is discharged onto the screen. It is particularly
important that a small volume of the cleaning fluid be
discharged onto the screen because if such a large quan-
tity of the cleaning fluid were discharged as to accumu-
late within the strainer, the force of the jet would be im-
peded because they would have to pass through the mass
or body of water in the strainer. Thus, since relatively
small streams can be utilized in this invention for clean-
‘ing a relatively large surface area of the strainer screen,
the amount of hydraulic power required is reduced and
likewise a smaller volume of fluid is required for effec-
tively cleaning the screen.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory thereof and various
changes in the size, shape and material, as well as in the
details of the illustrated construction may be made with-
in the scope of the appended claims, without departing
from the spirit of the invention.

What is claimed is:

1. In a strainer adapted to collect solid material, a
cleaning nozzle, a strainer screen surrounding said nozzle,
a rotatable shaft having a portion thereof offset with re-
spect to the shaft, means connecting the offset portion
of said shaft to said nozzle, said shaft and said nozzle
having a fluid passage therein for conducting fluid through
the shaft to the nozzle for discharge from the nozzle at
high pressure upon the surface of the screen, an annular
gear connected to said nozzle and surrounding said off-
set portion of the shaft, and an internally toothed gear
surrounding said annular gear and adapted to interfit
therewith during the rotation of said shaft, whereby upon
rotation of said shaft, the intermeshing of said annular
gear with the circular internally toothed gear effects a
rotation of the nozzle in a direction opposite to the di-
rection of rotation of the shaft.

2. The structure set forth in claim 1, wherein the an-
nular gear has a different number of teeth than the num-
ber of openings between the teeth of the circular external
gear, whereby the annular gear and the nozzle are moved
at a different rotational rate than the shaft.

3. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings to discharge a
stream of cleaning fluid upon said screen, means to move
said nozzle openings across and toward and away from
said screen, and means for automatically controlling the
time at which said nozzle openings are moved toward
and away from said screen during each movement of
said nozzle openings across said screen so that upon suc-
cessive movements of said nozzle openings across said
screen the place of impact of said stream on said screen
is varied to thereby wash a relatively large area of ‘said
screen under controlled conditions.

4. A strainer having a substantially cylindrical screen,
a nozzle, means causing said nozzle to discharge a stream
of cleaning fluid upon and at an acute angle to the in-
terior surface of said screen, and means serving to im-
part a hypocycloidal motion to said nozzle to widen
axially the area upon which the fluid is being discharged.

5. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings disposed within
said screen to discharge a plurality of streams of clean-
ing fluid at an axially acute angle to the interior sur-
face of said screen, and means for rotating said nozzle
and screen relative to each other about a longitudinal
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axis of the screen and for moving the openings radially
with respect to said axis.

6. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings disposed within
said screen to discharge a plurality of streams of clean-
ing fluid at an axially acute angle to the interior surface
of said screen, and means for rotating said nozzle and
screen relative to each other about a longitudinal axis of
the screen and for reciprocating the openings radially .
with respect to said axis, said reciprocation and rotation
being at different frequencies.

7. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings disposed within
said screen to discharge a stream of cleaning fluid at an
axially acute angle to the interior surface of said screen,
means for rotating said screen and nozzle relative to
each other about a first axis, and means for rotating said
nozzle about a different axis extending in the same gen-
eral direction as the first axis, said two rotational move-
ments being at different frequencies.

8. Apparatus comprising, a circular member to be
cleaned, a nozzle having a plurality of openings disposed
within the member, means mounting the nozzle for rota-
tion about a first axis to discharge a stream of cleaning
fluid at an acute angle to the interior surface of the
member, and means for rotating said member and nozzle
relative to each other about a second axis substantially
parallel to but different from said first axis, said two ro-
tational movements being at different frequencies.

9. Apparatus comprising, a member to be cleaned, a
nozzle having a plurality of openings disposed within the
member, means for moving the nozzle within the member
in a closed path, and means for rotating the nozzle as
it travels in the closed path, said rotation and movement
of the nozzle being at different frequencies.

10. Apparatus comprising, a member to be cleaned, a
nozzle within the member and having a plurality of open-
ings disposed to discharge a stream of cleaning fluid at
an acute angle to the interior of the surface of the mem-
ber, means for rotating said member and nozzle relative
to each other, and means for reciprocating the openings
toward and away from the interior surface of the mem-
ber, said rotation and reciprocation being at different
frequencies.

11. Apparatus comprising, a nozzle, means for mov-
ing said nozzle in a closed path, means for rotating said
nozzle as it travels said path, and a plurality of openings
in the nozzle spaced from its axis of rotation and having
their central axes disposed at an acute angle to said axis
of rotation, said rotation and movement of the nozzle
being at different frequencies.

12. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings disposed to dis-
charge a stream of fluid at an axially acute angle to the
interior surface of said screen, means to move said nozzle
in a substantially circular path, means to rotate said
nozzle on its own axis as it travels said circular path to
reciprocate the openings toward and away from the
strainer, and means to automatically vary the relation-
ship between the movement of said nozzle in said circular
path and the movement of said nozzle about its own axis.

13. A strainer having a substantially cylindrical screen,
a nozzle having a plurality of openings adapted to dis-
charge a stream of cleaning fluid upon said screen at an
acute angle to the screen, means to rotate said nozzle
relative to said strainer screen, and means for moving
said nozzle openings toward and away from the axis of
said rotation so as to move the point of impact of said
stream of fluid longitudinally with respect to said screen
during the rotation of the nozzle without longitudinal
movement of said nozzle, said rotation of the nozzle and
movement of the nozzle openings being at different fre-
quencies.

14. The structure set forth in claim 13, wherein said
nozzle has one arm with jet openings therein and a sec-



2,889,048

9

ond arm also with jet openings therein, said second arm
being disposed 180° from said first arm, and said jet
openings on said second arm being staggered with respect
to the jet openings on said first arm, whereby the paths
of adjacent streams from the jet openings interlace with
each other to clean the surface of the screen.

15. A strainer having a substantially cylindrical screen,
a nozzle having means for discharging a concentrated
‘stream of cleaning fluid at an acute angle upon the sur-
face of said screen, actuating means to move said nozzle
in a rotational direction and said discharging means in
a radial direction relative to said rotation simultaneously
to trace a predetermined path with the stream of fluid as
it contacts the surface of said screen, and means to auto-
matically vary the movement of said discharging means
during the rotation of the nozzle for effecting a crossing
of the predetermined paths of the stream for each revolu-
tion of the nozzle.

16. The structure set forth in claim 15, wherein said
nozzle has one arm with jet openings for discharging con-
centrated streams of cleaning fluid at an acute angle upon
the surface of said screen and a second arm also having
jet openings for discharging concentrated streams of
cleaning fluid at an acute angle upon the surface of said
vcreen, said second arm being disposed 180° from said
first arm, and said jet openings on said second arm being
staggered with respect to the jet openings on said first
arm, whereby each of the fluid streams from said open-
ings trace crossing paths on the screen, the adjacent fluid
stream paths from the staggered jets interlace with each
other.

17. A strainer having a cleaning nozzle, a strainer
screen surrounding said nozzle, said nozzle having a plu-
rality of jet openings adapted to discharge concentrated
streams of fluid at high pressure at an acute angle to the
surface of said strainer screen, a shaft having an off-set
portion, means for rotating said shaft, means connecting
the off-set portion of said shaft to said nozzle for rotating
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the nozzle with the shaft and for effecting a rotation of
the nozzle about the off-set portion of the shaft at a dif-
ferent frequency during the rotation of the shaft, whereby
the streams of fluid issuing from the jet openings of the
nozzle are moved longitudinally with respect to the sur-
face of the strainer screem during the rotation of the
nozzle,

18. The structure set forth in claim 17, wherein said
nozzle has one arm with jet openings therein and a sec-
ond arm also with jet openings therein, said second arm
being disposed 180° from said first arm, and said jet open-
ings on said second arm being staggered with respect to
the jet openings on said first arm, whereby the paths of
adjacent streams from the jet openings interlace with
each other to clean the surface of the screen.

19. A strainer having a housing with a fluid inlet open-
ing, fluid outlet opening and a drain opening, a screen
mounted in said housing, a nozzle having a plurality of
openings to discharge a stream of cleaning fluid upon said
screen at an acute angle for discharge through said drain
opening, and means for rotating said nozzle and screen
relative to each other about a longitudinal axis of the
screen and for reciprocating the openings radially with
respect to said axis, said reciprocation and rotation being
at different frequencies.
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