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Benjamin 8. Burrell, East Chicago, Ind.
Application July 23, 1930, Serial No. 470,165
© 15Claims. (CL 210—167)

My invention . relates, more particularly, to
automatically operating filtering devices for use
as for example in cleaning water, sewage dis-
posal; oil separation, oil filtering, food product
separation, gas cleaning, cement plant cleaning,
and air cleaning, to remove, by way of example,
particles of dirt or other solid foreign matter
from liquids or gases or separate constituents of
different viscosities, as for example in the case
of oil separation.

My primary object is to provide a construction
of the character dbove referred to whereby the
apparatus will continuously function to effect
the desired separation and not require dis-~
mantling of its parts for cleaning, and which
shall have a capacity for screening the material
effectually while flowing therethrough in rela-
tively large volume. . _

Another object is to provide a construction
whereby wear of the parts tending to impair the
proper functioning of the apparatus will be re-
duced to the minimum; and other objects as will
be manifest from the following description.

Referring to the accompanying drawings:

Figure 1 is a view in vertical sectional elevation
of one of the forms in which my invention may
be embodied, the section being taken at the line 1
on Fig. 2 and viewed in the direction of the arrow.

Figure 2 is a section taken at the line 2 on
Fig. 1 and viewed in the direction of the arrow.

Figure 3 is a broken section taken at the line
3 on Fig. 2 and viewed in the direction of the
arrow,

Figure 4 is a longitudinal section of another
form of construction in which my invention may
be embodied, the section being taken at the line
4 on Fig. 5 and viewed in the dlrection of the
arrow.

Figure 5 is a section taken at the line 5 on Fig.
4 and viewed in the direction of the arrow.

Figure 6 is a view like Figure 4 of another form
of construction in which my invention may be

.. embodied.

45

50

Figure 7 is a section taken at the line 7 on PFig.
6 and viewed in the direction of the arrow; and

Figure 8, a broken section taken at the line 8
on Fig. 7 and viewed in the direction of the arrow.

Referring to the construction shown in Pigs.
1, 2 and 3, 9 is a casing containing an inlet 10 in
its cylindrical side-wall 11 as for example for
water to be ‘screened, and an. outlet 12 at its
lower end for the clear water,

The casing 9 contains a stationary tubular .

liner-member 13 cylindrical on its outer surface
and tapered on its inner surface toward the upper

end of the casing’9, this liner-member containing
a series of openings 14 in its side wall in registra-
tion with the inlet 10 and a vertically elongated
slot 15 in the portion of its side wall opposite that
containing the openings 14 which opens into a gp
chamber 16 in the casing 9 having an outlet 17
through which the accumulations on the rotary
screening member hereinafter described are dis-
charged by water flowing from the inside of the
strainer.  : 65
The casing 9 comprises, in addition to the parts
described, & ring 18 at its lower end which is
clamped between a flange 19 on the lower end of
the wall portion 11 of the casing and a flange 20
on an outlet pipe 21 opening into the outlet 12, 79
the ring 18 being provided at its inner periphery
with an annular flange 22 which extends up-
wardly into the confines of the side wall 11 of
the casing 9 and the.lower end of the liner mem-
ber in concentrically spaced relation to the lat- gg

ter as represented in Fig. 1.

The upper end of the casing 9 is formed of
an end plate 23 clamped at its peripheral edge
to a flange 24 on the side-wall 11, with a ring
25 interposed therebetween, the ring 25 hav- gg
ing a depending annular flange 26 extending into
the confines of the side-wall 11 and the upper
end of the liner member in concentrically spaced
relation to the latter.

Rotatably mounted in the liner member: 13 is gg
a drum 27 the lower end of which extends into -
the space between the flange 22 and the liner
13 and the upper end of which extends into the
space between the flange 26 and the liner 13,
whereby the drum has both inside and outside gg
bearing contact with stationary parts of the ap-
paratus. -

The drum 27 is formed of two concentncally
arranged, nested, shells 28 and 29 rigidly secured
together as by the rivets represented at 30, the g5
outer surface of the shell 29 containing a pe-
ripheral endless groove 31 in which an endless
screening or straining member 32 is positioned,
the member 32 heing preferably formed of . No.

40 wire mesh. The shells 28 and 29 contain reg- j49
istering openings 33 and 34, respectively, extend-

ing through their side walls disposed substan-
tially throughout the entire peripheral areas of
these shells, the openings 33 forming cavities or
pockets, the bottoms of which are¢ formed of the jgx
screen 32, in which the particles removed from

the water in the operation of the apparatus as
hereinafter - described, collect and from which
they are discharged as hereinafter described.

It may be stated that in the use of the appara- 118
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tus the drum 27 is continuously rotated and as
a means for driving it, I have shown the drum
as connected, at a spider frame 35 held to the
shells 28 and 29 by the rivets 30, with a drive
shaft 36 which would be driven by any suitable
means (not shown).

‘Inside of the drum 27 is a nozzle or orifice
member 37 shown as pivotally connected at 38
with links 39 in turn pivotally connected at 40
with upstanding ears 41 on'a cross-member 42
carried by the flange 22. The member 37 thus
is constantly urged or biased for movement in

an outward and downward direction on pivotal .

axes 38 and 40 and bears, by gravity, against the
inner surface of the drum 27 in a position in which
its orifice or port 43, registers with the slot 15 in
the liner 13, the face of the nozzle member 37
at which it engages the liner being curved to
conformingly fit the latter. The inner portion
of the port or orifice 43 and the outer portion
of the slot 15 preferably flare inwardly and out-
wardly, respectively, to cause the passage formed
thereby to be of Venturi form to accelerate the
flow of sediment-removing water through the
screen at this point, the orifice 43 constituting
a limiting and measuring means for the sedi-
ment-removing fluid.

In the use. of this apparatus the water to be
screened enters the inlet 10, passes through the
openings 14 and 33, screen 32, openings 34 and
thence, as to the major part, out through the out-
let 12. The screen 32 serves to intercept the
solid particles in the water which become lodged
in the cavity, or pocket, forming openings 33 and
are carried therein in the continuous rotation of
the drum to a position in which they register with
the orifice 43 from which pockets they are washed
out through the outlet 15 and 17 to waste by the
pressure of the water in the drum 27 or if de-
sired by suction exerted on the outlet 17 as by
a suction pump (not shown) connected with the
outlet 17. .

Thus it will be understood that the solid matter
screened from the water in its passage through

.the apparatus is automatically removed from the

apparatus and the screen cleared for subsequent
screening, by a counterflow of water through the
screen as its successive portions move past the
outlet passage 15. .

Referring to Figs. 4 and 5 the construction
shown therein and constituting another embodi-

.ment of my invention, comprises a casing 44 hav-

ing a cylindrical side-wall-forming portion 45
containing an inlet 46 at one end for the water

. to be screened and an outlet 47 in its side wall for

the clear water. The casing 44 also comprises
an end plate 48 secured to the side-wall-forming
portion 45 with a flanged ring 49 interposed there-
between as described of the flanged ring 26 of
Figs. 1-3. 'The opposite end of the portion 45
connects with an outlet pipe 50 opening into the
outlet 46 of the casing, with a flanged ring 51
interposed therebetween as explained of the
ring 18.

The casing also comprises a cylindrical sta-
tionary liner member 52 located in the side-
wall-forming portion 44 of the casing and con-
taining a series of openings 53 in registration
with the outlet 47 of the casing.

This structure also comprises a rotatable drum
54 journalled in the liner member 52 with its
ends extending into the spaces between the
flanges of the rings 49 and 51 and the adjacent
ends of the liner member 52 and having journal

.preceding figures, -
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bearing thereagainst as expiatned of the drum
of Figs. 1-3. :

The drum 54 contains openings 55 extending
therethrough throughout its circumference and
its inner surface is grooved as indicated at 56 to
receive an endless strainer-member 57 preferably
of No. 40 wire mesh, the drum being shown as
associated with a shaft 58 by which it may be
rotated as explained of the construction of the

Extending into the drum 54, but out of contact
therewith, is a stationary partition member 59

‘shown as supported by the flange of the ring 51.

‘The member 59 at the end thereof adjacent the
inlet 46 closes substantially one half of the drum
54 (its upper half) to the inlet 46, except through
a series of passages 60 which open into an arc-
shaped. passage 61 provided between the upper
portion of the partition 59 and the drum 54 and
opening at its left-hand end in Fig. 4 into the
interior of the drum 54 which communicates with
an outlet pipe 62 leading to waste and through
which the particles deposited on the strainer 57
and washed therefrom by water traveling through
the passage 61, are discharged. The partition
member 59 is so shaped as shown that the end
thereof opposite that adjacent the inlet 46 sub-
stantially closes the drum except for the pas-
sage 61. )

In the operation of this construction of appa-
ratus the water to be strained flows into the cas-
ing through the inlet 46, the main body of the
water flowing through the strainer portion 57 of
the drum and thence through the openings 55
therein and the openings 53, to the outlet 47 in
which operation the solid particles-in the water
are intercepted by the screen 57 and collects on
its inner surface. 'The remaining portion of the
water entering the inlet 46, flows through the
openings 60 and along the passage 81 thereby sub-
jecting the accumulations on the screen 57 to a
washing action for cleansing the latter, in the
carrying of the portions of the screen 57 upon
which the particles have been accumulated into
& position to be subjected to the flow of water
as stated.

‘Referring to the construction shown in Figs.
6, 7, and 8, 63 is a casing formed of a side-wall

90
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. portion 64 containing a cylindrical liner member

65 the casing 63 containing an inlet 66 at one end 395
for the water to be screened and a clear water
outlet 87 in its side wall portion 64, in registra-
tion with slot 68 in the liner member 65.

One end of the casing 63 is formed of a plate
69 secured to the adjacent end of the member 339
64 with a flanged ring 70, like the ring 26 of
Figs. 1-3, interposed therebetween. The other
end of the casing 63 connects at its inlet end with
an inlet-pipe 71, there being interposed between
the casing-portion 64 and the pipe 71 a ring 72 y35
formed on an end of a cylindrical member 73
located in, and concentrically spaced from, the
liner 65 and containing openings 732 registering
with the opening 68. The member 73 is provided
with & partition-forming member comprising a j4¢
plate portion 74 which extends lengthwise of the
strainer apparatus and divides the interior of
the member 73 into two passages 75 and 76, one
end of the portion 74 being connected with a
wall portion 77 extending crosswise of the strainer 145
apparatus and united with the adjacent side wall
portion of the member 73 and the other end of
the portion 74 connected with a wall portion 78
extending crosswise of the strainer apparatus but
in a direction from the portion 74 opposite that 150
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in which the portion 77 extends therefrom, and
united with the opposite portion of the side wall
of the member 73. Thus all the water to. be
cleansed and entering the apparatus through the
inlet 66 flows into the passage 75 and thence
through the strainer means hereinafter described,
and discharges through the outlet 67.

The apparatus also comprises a drum 79 rotat-
ably mounted in the space between the member
73 andthe liner 65 and. at one end between the

liner 65 and the flange on ring 70 and having’

bearing contact with these parts. The drum is
formed of two concentric, nested, shells 80 and
81 secured together, and to a spider frame 82
connected with a drive shaft 83 for rotating the
drum, by rivets 84, the shells 80 and 81 containing
registering openings 85 and 86, respectively, dis-
posed circumferentiallf around the -shells.

The outer surface of the shell 80 contains an
endless  circumferential groove 87 in which an
endless strainer element 88 preferably of -No.

40 wire mesh is located, the strainer 88 forming

the bottoms -of the cavities or pockets, formed
by the openings 85, in which the particles screened
from the water in the operation of the apparatus
as hereinafter described, accumulate.

The casing-portion 64 is formed with a bulged
portion 89 containing a passage 90 which opens
at one end into the clear-water outlet 67 and at
its opposite end into an orifice 91 in the liner-
member 65, the orifice 91 serving as an entrain-
ing, limiting and measuring means for the clean-
ing fluid and registering with a slot 92 in the ¢ylin-
der-member - 73, the slot 92 opening into. the
passage 76. The passage 90 at the portion thereof
where it opens into the slot 92 is preferably flared,
as represented at 90, in a direction reverse to the
flow,of water through the passage 90 to provide
a riozzle action producing acceleration of the flow
of water through the strainer element 88 thereby
augmenting the cleaning action.

In the use of this apparatus the water {o be
screened enters the inlet 66, passes through the
openings 73* and 85, screen 88 and openings 86
and thence through opening 68 to the outlet 67,
the screen 88 serving to intercept the solid parti-
cles in the water which become lodged in the
cavity, or pocket, forming openings 85 in which

they are carried; in the continuous rotation of -
the drum 79, into registration with the. slots 91’

and 92 and from which pockets they are washed
out into the passage 76 and thence to an outlet
represented at 93 and leading to waste, by the

back pressure of water in the cutlet 67 or, if de-.

sired, by suction exertéd on the outlet 93 as by a
suction pump (not shown) connected with the
outlet 93. )

It will be noted from the foregoing that in the
case of each apparatus shown the flow of water
for cleansing the strainer drum. of accumulated
particles screened from the water is applied local-
ly to the drum or in other words at a predeter-
mined portion only of the drum; and further that
while adequate provision is made for preventing

- leakage of dirty water into the clear water rub-

bing contact of the relatively vulnerable screen
with other parts of the apparatus.is prevented
which makes for long life of the apparatus, it be-
ing noted that in each apparatus the ends of the

open-ended drum are journaled between. sta-:

" tionary bearing members.

Asregardstheapparatusesof Figs.1,2,3,6.7and
8 it will be noted that the screen is very effectual-
ly protected by reason of its interposition between
the nested shells forming elements of the strainer

drum, and that provision is made for collecting .
the particles, removed from the water, in pockets

or cavities in the drum so that the particles will
extend out of rubbing contact with parts of the
apparatus thereby making the apparatus practi- 80
cal for long continuous service.

The backing of the screen in the constructions.
shown permits of the use of relatively fine screen
which is of advantage not only because more
effective cleansing of the water may be effected 8§
but because the finer the screen the easier it may -

‘be cleaned of particles accumulating thereon.

. The provision of the taper on the part in which
the drum is rotatably mounted as illustrated in.
Fig. 1, is of advantage as it permits, by relative @9

. longitudinal adjustment of these parts, compen-

sation. for wear, it being understcod that; while
the other forms of apparatus shown do not em-
body this taper feature, such feature may be in-
corporated therein. 06

While I have illustrated certain particular
forms of apparatus in which my invention may
be embodied I do not wish to'be understood as in-
tending to limit it thereto as the same may be
variously modified and altered and the invention 309
embodied in other forms of apparatus; and as an-
example of such a modification instead of pro-
viding a single inlet for the water to be cleansed
and a single outlet for the cleansing water a plu-
rality of diametrically disposed inlets and a plu- 105
rality of diametrically disposed cleansing water .
outlets, may be provided therein thereby effecting
the balancing of the forces of the incoming water
against the rotating parts of the structure and
providing a cleansing-water outlet for each inlet 119
and closely adjacent thereto.

What I claim as new and desue to secure by
Letters Patent is:

1. A strainer apparatus comprlsmg a casing
having an inlet for fluid to be cleansed and an 315

-~ outlet for the cleansed fluid, said casing having

annular bearing sockets opening toward each.
other and each formed of annular spaced apart
concentric walls, and a rotary strainer drum hav-
ing a side wall substantially circular in cross-sec- 19p
tion, said drum being journaled at its opposite
ends in said sockets and through a side of which’
the fluid in ﬂowing from said inlet to said outlet
passes.

2. A strainer apparatus comprising a casing 125
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, said casing having

annular bearing sockets ' opening toward each

other and formed of annular spaced apart con-
centric walls, and a rotary strainer drum having 13¢
a side wall substantially circular in cross-sec-
tion, said drum bheing journaled at its opposite
ends in said sockets and through a side of which
the fluid in flowing from said inlet to said outlet

-passes, said side wall being formed of perforated 135

shells at which it extends into said sockets and
a8 mesh element interposed between said shells. -

3. A strainer apparatus comprising a casing.
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary strainer 140
drum in said casing the side wall of which is sub-
stantially circular in cross-section and. consti- -
tutes the strainer portion of said drum through
which the fluid supplied to said inlet passes into
said drum, liner means between said casing and 145
drum and means beyond said inlet for causing
fluid to flow from the inside of said drum through
its side wall for removing the accumiulations from
said side wall, said casing comprising an inner
perforated shell, an outer perforated shell and 150



4 -

& mesh element between said shells, the outer

&

10

15

20

25 -

30

36

40

45

50

o6

89

€5

70

(0]

shell having rubbing contact with said. liner

means throughout the full length of said outer
- perforations and being journaled in the casing be-

shell,

4. A strainer apparatus comprising a casing
having an'inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary strainer
drum in said casing the side wall of which is sub-
stantially circular in cross-section and consti-
tutes the strainer portion of said drum and
through which the fluid supplied to said inlet
passes into said drum, and means beyond said
inlet for causing fluid to flow from the inside of
said drum through its side wall for removing ac-
cumulations from said side wall comprising a
ported nozzle member bearing against the inner
surface of said strainer portion, link means pivot-
ed to the casing, and means gbove the pivotal
axis of the link means and closer to the said sur-
face than said axis pivotally connecting said link
means to the nozzle member to maintain bear-
ing contact with said strainer portion under
Wear.

5. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, said casing having
annular bearing sockets opening toward each
other and each formed of annular spaced apart
concentric walls, and a rotary strainer drum hav-
ing a side wall substantially circular In cross-
section, said drum being journalled at its opposite
ends in said sockets and through a side of which
the fluid in flowing from said inlet to said outlet
passes, said drum having bearing contact
throughout its length with the inner surface of
said casing.

6. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, said casing having

annular bearing sockets opening toward each

other and each formed of annular spaced apart
concentric walls, and a rotary strainer drum hav-
ing a side wall substantially circular in cross-
section, said drum being journaled at its opposite
ends in said sockets and through a side of ‘which
the fluid in flowing from said inlet to said outlet
passes, said drum having bearing contact
throughout its length with the inner surface of
said casing,

element interposed between said shells and the
bearing contact between said drum and casing
being at the outer circumferential surface of said
outer shell.

7. A strainer apparatus comprising & casing

‘having an inlet for fluid to be cleansed and an-

outlet for the cleansed fluid, a rotary strainer
drum in said casing the side wall of which is sub-
stantially circular in cross-section and consti-
tutes the strainer portion of said drum and
‘through which the fluid supplied to said inlet
passes into said drum from the exterior to the in-
terior thereof, and means beyond said inlet for
causing ‘fluid to flow from the inside of said drum

through its side wall for removing accumulations

from said side wall comprising a ported nozzle
member, and means mounting said nozzle mem-
ber on the casing for movement by gravity in a
downward and outward direction for pressing
‘against the inner surface of said strainer portion
to maintain bearing contact with the strainer
vortion under wear.

8. A straiaer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary drum .

said drum comprising perforate.
_shells disposed one within the other and a mesh

1,968,741

through s side of which the fluid in flowing passes,
said drum having a side wall substantially circu-
lar in cross-section, said drum having screened

tween the inlet and the outlet, said casing having
a separate opening, means within said drum for

directing the flow of fluid therefrom through said -

opening to cleanse the screened perforations of
the drum without having recourse to a separate
source of pressure, the walls of the opening
through which the cleansing fluid passes being
shaped to form a venturi, whereby the flow of
cleansing fluid through said drum is accelerated.

9. A strainer apparatus comprising a rotary
strainer drum in the form of a perforated shell,
said shell having a side wall substantially circu-
lar in cross-section, a casing for the shell, said
casing having an opening leading into the interior
of the shell and another opening leading from
the interior of the shell, means for rotating the
shell in the casing, means positioning the screen-
ing means adjacent each perforation to restrict
the flow of fluid therethrough, and means in the
drum for directing flow of liquid therefrom to
cleanse the screened perforations of the drum
without having recourse to a separate source of
pressure, the walls of the opening through which
the cleansing fluid passes being shaped to form
a venturi whereby the flow of fluid through the
drum is accelerated.

10. A strainer apparatus comprising a casing
having an inlet for the fluid to be cleansed and
an outlet for the cleansed fluid, a rotary drum in
said casing and tapering toward one end thereof,
removable liner means between said casing and
drum, said drum being formed of tapered inner
and outer perforated shells and screening means
between said shells and extending across the
perforations therein, said drum being so disposed
that the fluid in passing from said inlet to said
outlet, passes through, and is screened by, said
drum, means whereby the surface of said drum
carrying the substance removed from the fluid is
subjected to a localized flow of water for removing
the substance from said drum, and power means
for continuously revolving said drum.

11. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary strainer
drum in said casing so disposed that the fluid in
passing from said inlet to said outlet passes
through and is strained by said drum, said drum
having a side wall substantially circular in cross-
section and means through which a portion of said

fluid admitted to the casing passes to utilize the :

pressure thereof for producing ‘a counter-flow of
fluid through said drum for removing therefrom the
particles removed from the fluid and accumulated
thereon comprising a nozzle member having a port
opening to the strainer portion of the drum and
flaring in a direction reverse to the flow of the
cleansing fluid thereto for entraining and ac-
celerating the velocity of flow of fluid through
said strainer portion, and means mounting said
nozzle member in the apparatus for substantial
radial movement away from the axis of the drum
so as to be maintained in contact with the drum
through the pressure of the fluid.

12. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary strainer
drum in said casing the side wall of which con-
stitutes the strainer portion of said drum and
through which the fluid supplied to said inlet
passes into said drum, said drum having a side
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wall substantially circular in cross-section and
means for producing a counter-flow of fluid

‘through said strainer portion to remove accumu-

lations thereon comprising a ported nozzle mem-

" per bearing against said drum and means pivotal-

ly mounting said nozzle member whereby gravity
urges it into contact with the drum and main-
tains engagement therewith at all times. '
13. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, and a rotary strainer
dirum.-in said casing so disposed that the fluid in
passing from -said inlet to said outlet passes
through a side wall of the drum and is screened
thereby, removable liner means between said cas-
ing and drum and presenting a port for flow there-
through of fluid for cleansing said strainer drum,

_said drum having rubbing engagement with said

liner means. -

14. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary drum
through a side of which the fluid in flowing passes,
the side wall of said drum -constituting the
strainer portion of said drum and through which
the fluid supplied to said inlet passes, said drum
having a side wall substantially circular in cross-
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section, said drum being journaled in the casing
between said inlet and outlet and said casing
having a separate opening, and means for direct-

‘ing fiuid through said strainer portion to cleanse
it of accumulations thereon without having re-

course to a separate source of pressure, the walls
of the opening through which the. cleansing fluid
passes being shaped to form a venturi whereby
the flow of cleansing fluid through the drum is
accelerated. :

15. A strainer apparatus comprising a casing
having an inlet for fluid to be cleansed and an
outlet for the cleansed fluid, a rotary drum
through a side of which the fluid in flowing passes,
said drum having screened perforations and be-
ing journaled in the casing between the inlet and
the outlet, said drum having a side wall substan-
tially circular in cross-section, said casing having
a separate opening, means within said drum for
directing the flow of fluid therefrom through said
opening to cleanse the: screened perforations of
the drum, liner means in said casing and inter-
posed between the latter and said drum, said liner
means having an opening in registration with said
opening in said casing.: . ’
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