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[57] ABSTRACT
A modular filter drain agsemb]y for a duplex filter hav-
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ing two upright filter canisters each containing a plural-
ity of replaceable cylindrical filter elements includes a
sump base pan, liquid impervious, with sides walls em-
bracing the lower portion of the filter canisters and of
the entire drain assembly; a stand outboard of each of
the filter canisters, each of the stands having vertical
legs at corners, a top drain pan near an upper end of the

~ legs and supported thereby, a filter element support pan

intermediate the top drain pan and the sump pan, and a
platform extending between the stands. The top drain
pan has filter element receiving passages near the plat-
form and a drain passage. The filter element support pan
has a surface below the filter element receiving passages
for engaging a lower edge of the filter elements and a
drain passage, the filter element support pan surface
being spaced below the top pan a distance sufficiently
less than the height of the filter elements to cause the
elements to project above the top drain pan enough to
permit the filter elements easily to be removed manually
from the filter element passages.

6 Claims, 1 Drawing Sheet
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1
FILTER STAND ASSEMBLY

BACKGROUND OF THE INVENTION

Duplex filters are commonly used in connection with

the recycling of oil that is contaminated with water or
other contaminants, in a continuous recycling such, for
example as turbine oil, fluid drives for large pumps or
fans, in connection with power plant operation, and the

- like. A duplex filter assembly includes spaced vertical

cylindrical canisters, and suitable piping between them
to permit directing of flow of contaminated oil through
one and the other alternately, so that one can be used
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while the other is being resupplied with filter elements, -

inspected, cleaned or whatever. The filter elements
consists of long cylinders of filtration material which
can be paper or cloth. They are commonly over three
feet tall, and a canister, from its base to the handle of a
screw type hoisting mechanism for the top closure of
the canister, which i1s In common use, can be almost

seven feet tall.
In the past, it has been common practice to let the

contaminated oil from the used filters which are re-
moved from the canister to drain onto the ground or
into the sewer line, and to throw the used filters into the
trash. This is no longer tolerable. In addition, the chang-
ing of the filters has been an awkward and inconvenient
job.

One of the objects of this invention is to provide a
modular assembly that will provide for the easy and
almost automatic draining and collection of the waste
oil that drains from the filter elements and from the
cover of the canisters, and which provides a convenient
place to store (2) the used elements while they drain,
and (b) fresh filter elements in preparation for their
installation in a canister from which used filter elements
have been taken.

Another object of this invention is to provide such an
assembly by which waste oil is readily recovered for
reuse, and to provide an assembly by which waste oily
water can be recovered and subsequently separated for
reuse. -

Still another object of this invention is to provide a
structure by which the task of changing filters is made
easier than it has been heretofore.

Other objects of this invention will be apparent to
those skilled in the art in light of the following descrip-
tion and accompanying drawings.

SUMMARY OF THE INVENTION

In accordance with this invention, generally stated, a
modular filter drain assembly is provided for a duplex
filter having two vertically oriented cylindrical filter
canisters each containing a plurality of replaceable filter
elements, the filter canisters having selectively remov-
able top closures, the canisters being spaced apart and
connected by valve to piping between them. A vertical
plane including and extending between the vertical axes
of the canisters defines a plane of reference. The drain
assembly includes a sump or base pan with side walls
embracing the lower portion of the assembly and the
filter canisters, a stand outboard of each of the filter
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canisters extending substantially perpendicularly to the

plane of reference and projecting beyond the canisters
in each direction, each of the stands comprising vertical
legs at corners thereof, a top drain pan near an upper
end of the legs and supported thereby, a filter element
support pan intermediate the drain pan and the sump
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pan, and a platform between the stands with an edge
generally parallel to the plane of reference and adjacent
the filter canisters. The top drain pan has filter element
receiving passages near the platform. The filter element
support pan has a surface below the filter element re-
ceiving passages for engaging a lower edge of the filter
elements and drain means permitting liquid from used
filter elements to drain to the sump pan, the filter ele-
ment support pan surface being spaced below the top
pan a distance sufficiently less than the height of the
filter elements to cause the elements to project above
the top drain pan enough to permit the filter elements
easily to be removed manually from the filter element
passages. | |

Preferably the assembly includes means for swinging
each of the filter canister top closures from a position at
which it closes the filter canister to a position over a
portion of one of the top drain pans remote from the
filter element passages, so that liquid dripping from the

closure will be caught by the pan and directed to the
sump. At the same time, the closure will be clear of the

filter element passages, so that filter elements can be
slipped into the passages or removed therefrom without
interference. In the preferred embodiment, the filter
element passages of the top pan are defined by open-
ended sleeves of sufficient length to provide lateral

support and guidance for the filter elements, although

they are of sufficiently larger diameter than the filter
elements to permit the easy insertion and removal of the
elements, and the effective draining of used elements
therein.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings;

FIG. 11s a top plan view of one embodiment of mod-
ular filter drain assembly of this invention;

FIG. 21s a view 1n front elevation of the assembly of
FIG. 1; and

FIG. 3 is a view in side elevation viewed from left to
right of FIGS. 1 and 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing for one illustrative
embodiment of the modular filter drain assembly of this
invention, reference numeral 1 indicates the completed
assembly. In this illustrative embodiment, the assembly
1s shown as mounted on a base pad 4 on a concrete floor
3. However, the assembly can also be mounted on a
suitable base or frame in an elevated structure, the base
itself forming no part of this invention.

A sump pan 6, which forms a part of the module of
this invention, has a bottom 7, a front wall 8, a rear wall
9 and end walls 10. A drain fitting 11 in the rear wall 9
has a valve 12 1n it. The fitting 11 communicates with
the interior of the sump pan immediately adjacent the
bottom of the sump pan. At each of the four corners of
the pan, the meeting walls are recessed, and enclosed
along their tops by a heavy corner plate 13, through
which studs 14, anchored in the concrete floor 3, ex-
tend, to receive nuts 15, by which the sump pan is
bolted to the base and floor. The space between the
floor and the corner plates 1s filled with grout, of any
various types, cement based or epoxy based, for exam-
ple.

The sump pan 6 totally surrounds the bases of filter
canisters 16 and 18, which can be mirror images of one
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another. Izach of the canisters is supported on a base 19,
which, in the embodiment shown, consists of an in-
verted, open bottomed pan that embraces a similar box

like structure welded liquid tight to the upper surface of

the bottom of the sump pan. Both the sump pan box and
the canister base have a central opening, through which

the cement or epoxy 1s poured and compacted to form
base 4. The height of the box, like the height of the

corner plates, 1s sufficient to insure that the level of

waste oi] and water in the sump pan does not reach the
top of either one.

The filter canisters 16 and 18 are connected by the
usual piping and valving 20, common to duplex filters,
and do not form a part of this invention.

Each of the filter canisters has a top closure 22,
shown somewhat schematically. The top closure 2 is
bolted to the top of the canister in practice. Each clo-
sure 22 is lifted and lowered by a manually operated
screw hoist 23 supported by an arm 24 hingedly
mounted on a vertical support 25 carried by a bracket
26 welded to the canister. These elements of the hoist ar
shown somewhat schematically. In practice, they can
take the form of a heavy, one-piece davit, a vertical part
of which can be swingably mounted in a sleeve carried
by the bracket 26. In any event, the cover, when lifted,
can be swung outboardly of the camsters.

Being cylindrical, the filter canisters 16 and 18 have
vertical center lines, and a plane extending between
them defines a plane of reference with respect to the
elements of the assembly.

In the illustrative embodiment shown, each of the
canisters contains seven filter elements 27. The filter
elements are hollow, open ended cylinders of a suitable
filtration material, frequently paper.

Stands 29 and 30 are positioned outboard of the canis-
ters 16 and 18 respectively, close to and tangent to the
canisters, generally perpendicularly to the plane of ref-
erence. Each of the stands has outboard legs 31 within
and adjacent the corners of the sump pan, and sup-
ported by the corner plates 13. Inboard legs 32 are

d

10

15

20

25

30

35

parallel to and aligned with the outboard legs 31. A top |

rail 34 is secured to the upper ends of the legs 31 and 32,
and runs completely around them, forming a rectangu-
lar railing. A platform support pipe 39 1s welded at each
end to a front inboard leg 32 at a height from the base at
which a platform 41 is to be. The platform 41 is, in this
embodiment, a grating that rests on the support 39, and
may be secured to it. It 1s secured along its front edge to
a plate 40 which extends between uprights 45 of a goard
rail 46 that extends from the inboard edge of the stand
30 to the edge of steps 42. The uprights 45 are con-
nected by a top rail member 48 and an intermediate rail
member 49. The outer upright 45 is connected to the rail
34 of the stand 30 by a short rail 47. The steps 42 are, in
this embodiment, made up of stringer plates 43, each
with an inturned foot secured to the floor 3, and an
upper end secured to the platform 41, and treads 44
secured to the inboard sides of the stringer plates 43.
In each of the stands, a top drain pan 30 1s secured to
the four vertical legs of the stand, spaced below the top
rail 34 to be at a convenient height for an operator. In
this embodiment, the top drain pan 50 is paralle] with
the floor. The top drain pan 50 has a bottom 51 and side
walls 52. The side walls 52 are coved at their meeting
corners, to accommodate the legs 31 and 32, and are
welded or otherwise secured thereto in a sealed manner.
Each of the top drain pans has a drain hole 83 1in its
center, from which a drain pipe 84 communicates. To
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the rear of the drain hole §3, the bottom 51 is continu-
ous, to form a closure drip area 55. Forward of the drain
hole 83, the top drain pan is provided, in this embodi-
ment, with a cluster of seven filter element passages 56,
each of which communicates with a depending sleeve
57.

- A lower drain and filter element support pan 60 is,
like the top drain pan 50, supported at its corners by the
legs 31 and 32. The pan 60 has a bottom 61 and side
walls 62 which, like the bottom and side walls of the top
pan, are coved to receive the legs to which they are
attached. In this embodiment, the pan 60 is also paraliel
with the floor, and has at or near its center a drain hole
communicating with a drain pipe 63. In this embodi-
ment, the bottom 61 is continuous but for the drain hole.
However, to facilitate draining of the filter elements,
the bottom can be ribbed or pitched toward the drain
pipe 63, or otherwise configured to aid the draining.

A modular assembly of this invention can be pre-
assembled, or can be assembled at the site. In either
event, the assembly 1s compact and simple, but effec-
tive.

In use, because of the provision of the platform 41, an
operator 1s in a position easily to reach a handle 28 of
the hoist mechanism 23, and to swing the cover to the
area 35 of the top drain pan 50. The operator can then
remove the filter elements, and slide them into the pas-
sages 56, the sleeve 57 being of sufficient internal diame-
ter to permit the filter elements easily to be inserted and
shde through, but sufficiently close to provide guidance
and support for the cylindrical filter elements. Oil that
drips from the closure 22, and which drains from the
filter elements 27 is caught either by the top drain pan
S0 or the lower drain pan 60, and flows through the
drain pipes $4 and 63 to the sump pan 6, from which it
1s pumped to a separator, or back to the filter that is in
operation. When the used filter elements have been
thoroughly drained, they can be removed for disposal.
Fresh elements can then be placed in the filter element
passages 56 which serve as a convenient rack for fresh
elements to be installed to prepare one of the filter can-
isters for reuse. B

Numerous variations in the construction of the modu-
lar assembly of this invention, will become apparent to
those skilled in the art in light of the foregoing disclo-
sure. Merely by way of example, the bottom of the top
drain pan 50 can be made to slope from the corner
toward the drain 83, as can the bottom 61 of the drain
pan 60. The drain pipes 54 and 63 can be made of any
suitable length, to minimize splashing or the exposure of
the stream of o0il and water. The number of filter ele-
ments passages can be made more or less, depending
upon the capacity of the filter canisters. The spacing
between the top drain pan 50 and the lower pan 60 can
be varied to accommodate filter elements of different
heights, or to provide more or less projection of the
filter element from above the top pan 50. The construc-

- tion of the steps can be different from the ladder-like

65

arrangement shown in FIG. 2, as by using a sloping
stringer, -although such an arrangement requires a
greater space, and poses some danger of tripping pass-
ersby. These are merely illustrative.

Having thus described the invention, what is claimed
and desired to be secured by Letters Patent is:

1. A modular filter drain assembly for a duplex filter
having two vertically oriented cylindrical filter canis-
ters each contaming a plurality of replaceable cylindri-
cal filter elements, said filter canisters having selectively
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removable top closures swingable to a top pan area, said
filter canisters being spaced apart and connected by
valved piping between them, a vertical plane between
- vertical axes of said canisters defining a plane of refer-
ence, said drain assembly comprising a sump base pan
with side walls embracing the lower portion of said
assembly and said filter canisters, a stand outboard of
each of said filter canisters, extending substantially per-
pendicularly to the plane of reference and projecting
beyond the said canisters in each direction, each of said
stands comprising vertical legs at corners thereof, a top
drain pan near an upper end of said legs and supported
thereby, a filter element support pan intermediate said
top drain pan and said sump pan, and a platform extend-
ing between said stands with an edge generally parallel
to said plane of reference and adjacent said filter canis-
ters: said top drain pan having filter element receiving
passages near said platform and a drain passage; said
filter element support pan having a surface below said
filter element receiving passages for engaging a lower
edge of said filter elements, and drain means, said filter
element support pan surface being imperforate but for
said drain means for permitting liquid from used filter
elements to drain to said sump pan, said filter element
support pan surface being spaced below said top pan a
distance sufficiently less than the height of said filter
elements to cause said elements to project above said
top drain pan enough to permit the filter elements easily
to be removed manually from said filter element pas-

sages.
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2. The assembly of claim 1 including means for
swinging each of said filter canister top closures from a
position at which-it closes said filter canisters to a posi-
tion over a portion of one of said top drain pans remote
from said filter element passages, whereby liquid drip-
ping from said closure will be directed to said sump.

3. The assembly of claim 1 wherein said filter element
passages of said top pan are defined by open-ended
sleeves of sufficient length to provide lateral support
and guidance for filter elements slid therein.

4. The assembly of claim 2 wherein said top drain pan
1s imperforate save for said filter element passages and a
single generally centrally located drain passage.

5. The assembly of claim 1 wherein said filter element
support pan 1s imperforate save for said drain means,
and said drain means comprises a single passage.

6. The assembly of claim 1 wherein the sump pan is
sheet steel, with a bottom and upwardly extending
front, rear and end side walls, said front and rear side
walls being long relative to said end walls, any of said
walls having a drain hole adjacent said bottom to re-
ceive a fitting, said bottom being connected to said filter
canisters and when so connected being liquid impervi-
ous throughout its extent, said side walls and said bot-
tom being in liquid impervious relation to one another
and said side walls having at each juncture a corner
plate sealed to said side walis above the level of the
bottom and sealed to an intervening wall extending
diagonally between said side walls at said juncture to
provide an elevated mounting area through which a

mounting stud anchored 1n said base or floor projects.
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