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PATENT
Attorney Docket No.: 0093219-002USO

ABSTRACT OF THE DISCLOSURE

A convertible filtration system for use with cartridge filters and bag-type filters for
filtering contaminated fluids comprising a filtration system housing, a base attached to the
filtration system housing, and a hid mechanism for generating sealing pressure between the lid
mechanism and the filtration system housing. The filtration system housing includes a basket
support flange and an integral basin for accommodating both cartridge and bag-type filters.
When fluid 1s introduced into the filtration system housing through one or more fluid inlet ports,
the baskcet support flangc and integral basin additionally scrve to prevent contaminated fluids
from contaminating any filtered fluids that exit the filtration system housing through one or more

fluid outlet ports.
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PATENT
Attorncy Docket No.: 0093219-002US0

CONVERTIBLE FILTRATION SYSTEM

BACKGROUND OF THE INVENTION
[0001] Embodiments of the present invention relate to the removal of contaminants from a
lubrication and/or hydraulic system, and more particularly to a convertible filtration container
which can be casily adaptced for bag-typc and cartridge filters for the removal of said

contaminants.

[0002] The use of different types of filters to remove contaminants from a variety of liquids,
including lubricants and hydraulic fluids, 1s known in the art. For instance, bag-type filters may
generally be used for simple filtration operations. Typically, a thuid 1s introduced to the bag-type
filter medium through an external source. The tluid travels through the tilter and then out of the
filter and, generally, out of the filtration system. In the process, contaminants, such as particulate
mattcr and other waste products, may be left behind in the filter. Accordingly, the bag-type filter

may be removed from the filtration system after use and disposed of or cleaned for reuse.

[0003] Bag-type filters may comprise a variety of materials, such as polypropylene, polyester,
nylon and polytetrafluorocthylene (PTFE). Additionally, these filters may provide different
levels of filtration, dependent upon the types of weave used to generate the filtration mesh. In
some applications, bag-type filters may be made to be disposable. A disposable bag-type filter

may need to be disposed of when it has captured enough particulate matter to become obstructed

or otherwise less eftective.

[0004] Diffcrent types of cartridge filters arc also known 1n the art. For instance, cartridge
filters may be designed to be disposable upon a single use or multiple uses. Alternatively,
cartridge filters may be reusable and thus may require cleaning after one or more uses. Cartridge
filters may be manufactured in many different shapes and sizes but are generally cylindrical in
shape to fit a variety of filtration canisters in which they are housed. A cartridge filter may be
configured to include a central hollow cavity while the surrounding peripheral material may
comprise one or more porous filtration media, such as polyester felt with granular activated
carbon, stccl mesh, pleated polypropylenc and the like. Filtration using a cartridge filtcr may

typically involve a fluid flowing through the porous media of the filter and into the central

]
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hollow cavity of th¢ cartridge filter. Any contaminants may be Icft bechind on the filtration

media. The filtered fluid may flow through the central hollow cavity of the filter and out of the

filtration system.

[0005] There are several 1ssues that may arise in the design and implementation of a
convertible filtration system configured to accept both bag-type and cartridge filters. For
instance, one of the 1ssues that must be addressed in any filtration system design is the
prevention of contaminants from being reintroduced into a filtered fluid. This issue is
particularly prevalent in filtration systems that utilize removable filters or that process high-
pressure tlows. In some systems, the process of converting from a cartridge filter to a bag-type
filter and vice-versa may require significant time, effort and expense to perform. Thus, there is a
need in the art for a convertible filtration system that prevents contamination of filtered fluids

while at the same time provides a stimple method for converting from a bag-type filtration system

to a cartridge filtration system, and vice-versa.

SUMMARY OF THE INVENTION
[0006] Embodiments of the present invention provide for an improved convertible filtration
system which provides a simple method for converting to different filtration methods according
to the current needs of a user of the filtration system. The basic components of the convertible
filtratton system include a filtration system housing configured to interchangeably receive a
cartridge filter assembly or a bag-type filter assembly which may include one or more fluid inlet
ports for the introduction of contaminated fluids into the system and a basket support flange

attached to the inner circumferential periphery of the filtration system housing; a base which
includes one or more fluid outlet ports for expelling filtered fluids from the system and an
integral basin for accommodating a cartridge filter; and a lid mechanism rclcasably attached to
the filtration system housing through one or more housing clevises used to generate sealing

pressure between a hid and the filtration system housing.

10007]  In an embodiment, the cartridge filter assembly may include a plurality of components
contigured to provide sealing contact between a cartridge filter and the integral basin. For
instance, the cartridge filter assembly may include a filter cap which may be configured to
provide sealing contact between a lower surface of the filter cap and an upper surface of a

cartridge filter, including covering the central hollow cavity of the filter. The filter cap may
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includc a hole through the center of the cap which may accommodate a stem. Additionally, the
filter cap may include a plurality of stiffencrs to provide structural support and stability to the
hole. A user may insert a stem through the hole, which in turn may include a filter cap handle
which may be used to provide additional scaling pressure between the filter cap and the cartridge
filter and between the cartridge filter and the integral basin. The hole, stcm, and filter cap handle
may be threaded to provide additional protection against contaminated fluid leakage into the
central hollow cavity of the filter. The filter cap handle may include onc or more handle arms
shaped at its outer extremity as a circular arc with length based on the circumference of the mner
circumferential surface of the filtration system housing upper edge. This may enable a user to
insert a cartridge filter assembly into the filtration system housing by aligning the filter handle
with filter cap handle insertion grooves that may be found on the inner periphery of the housing

upper edge and rotating the cartridge filter assembly into place.

[0008] As noted above, the convertible filtration system may be configured to accommodate a
bag-type filter assembly. In an embodiment, the bag-type filter assembly may include a filter
basket which may be inserted into the filtration system housing. The filter basket may be
configured to includc a rim designed to sit on the upper surface of the basket support tlange
when the filter basket is inserted into the filtration system housing, suspending the main body of
the filter basket in the main cavity of the filtration system housing. The filter basket may be

configured to receive a bag-type filter such that the open end of the bag-type filter may be

engaged to the rim.

[0009] Once a cartridge filter assembly or a bag-type filter assembly has been introduced 1nto
the convertible filtration system, a contaminated fluid may be introduced 1nto the filtration
system through the one or more fluid inlet ports along the outer periphery of the filtration system
housing. The¢ contaminated fluid may then flow cither into the bag-typc filtcr or around the outer
periphery of the cartridge filter. Contaminants may be removed through the use of the filters and
allow filtered fluids to flow into the basc and out of the filtration system housing through the one
or more fluid outlet ports. The cartridge filter asscmbly 1s such that filtered fluids may flow
through a central hollow cavity and into the basc through a hole located on the bottom surface of
the integral basin. Alternatively, if using a bag-type filter with a filter basket, filtered tluids may
flow through the bag-type filter and basket into the main filtration system housing below the

baskct support flange. The filtcred fluids may then flow into the intcgral basin, through the hole
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1n the mtcgral basin and out of the filtration systcm housing through the onc or more fluid outlet

ports.

[0010] As can be seen, 1t 1s possible with the present filtration system housing configuration,
and associated cartridge filter and bag-type filter asscmblies to casily remove a bag-type filter
and introduce a cartridge filter (and vice versa) without the need for significant hardware
manipulation. This, in turn, may reduce the time spent converting the filtration system housing
for use with difterent filtration types, which may also reduce the expense of purchasing and

storing additional hardware to accommodate different types of filters and the cost of labor to

perform the conversion process.

|0011] These and other objects and advantages of this invention will become apparent from the

following descriptions, accompanying figures, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] Various embodiments 1n accordance with the present disclosurc will be described with

reference to the drawings, in which:

[0013] FIG. 1 15 a partially exploded perspective view of a convertible filtration system with

various components that comprise the filtration system;

10014]  FIG. 2 15 a perspective view of a cartridge filter system with various components that

are inserted into the filtration system:;

[0015] FIG. 3 1s a longitudinal section view of a housing of the filtration system showing a
circumferential upper tflange for accommodating a bag-type filter and a circumferential lower

integral basin for accommodating the cartridge filter.

[0016] FIG. 4 1s an enlarged view of a lower portion of the housing of the filtration system of

FI1G. 3 showing the circumferential lower integral basin for accommodating a cartridge filter;

[0017]  FIG. 5 1s a longitudinal section view of an upper portion of the housing of the filtration
system of F1G. 3 showing the circumferential upper flange for accommodating a bag-type filter

and a lid mechanism in a closed position;

10018]  FIG. 618 a longitudinal sectional view of the housing of the filtration system in FIG. 3
showing a longitudinal sectional view of a basket insert for accommodating a bag-type filter

installed 1n the filtration system;
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[0019] FIG. 7 1s a perspective view of the filtration system showing a handle and stem uscd to

secure and seal a cartridge filter within the filtration system housing;

100201 FIG. 8 1s a longitudinal sectional view of the filtration system of FIG. 7 shown

accommodating a cartridge filter with a handle and stem integrally screwed into a filter cap to

create a filter seal; and

[0021] FIG. 9 1s a perspective view of the filtration system showing the lid mechanism
engaged to the housing of the filtration system and various components that comprise the

filtration system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0022] In the following description, various embodiments will be described. For purposes of
explanation, specific configurations and details are set forth in order to provide a thorough
understanding of the embodiments. However, 1t will also be apparent to one skilled in the art
that the embodiments may be practiced without the specific details. Furthermore, well-known

features may be omitted or simplified in order not to obscure the embodiment being described.

[0023] FIG. 1 is an illustrative example of a plurality of components that may comprise a
convertible filtration systcm 10. The convertible filtratton system 10 may includc a filtration
system housing 11, a base 25 and a lid mechanism 40. The filtration system housing 11, base 25
and lid mechanism 40 may be manufactured using any structurally sound material, preferably
aluminum, an aluminum alloy or any other metal capable of withstanding hoop stresses resulting
from high pressurization of the filtration system housing during operation. The base 25 may
include one or more fluid outlet ports 27 for expelling fluid from the convertible filtration system
10, a fluid drain port 28 (see FIG. 9) for removing any excess tluids from the convertible
filtration system, and an air pressure port 17 for inserting a gauge to measure and monitor the
diffcrential pressure prior to filtering and post-filtcring of a fluid. The air pressurc port 17 may
be threaded to releasably attach the gauge and secure the gauge while the convertible filtration

system 10 1s 1n operation. In some embodiments, the base 25 may be permanently integrated

into the filtration system housing 11.

[0024] The filtration system housing 11 may include one or more fluid inlet ports 16 tor the
introduction of a contaminated fluid into the convertible filtration system 10. The lid mechanism

40 may be releasably secured to the filtration system housing 11 through a suitable securing

5
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mecchanism, such as a plurality of spaccd-apart lid mechanism handlcs 45, cach attached to a
respective rotation shaft 52 that 1s installed on respective housing clevises 47 positioned radially
outward along an upper portion of the outer circumfterence of the tiltration system housing 11.
The housing clevises 47 may each include clevis apertures 48 configured to receive a clevis pin
50 therethrough (see FIGS. 1 and 3). Each of the clevis pins 50 may be used to fasten a hinge
tab 46 and/or a plurality of rotation shafts 52 attached to the Iid mechanism handles 45 to the
housing clevises 47. The hinge tab 46 may be attached to the lid 42 such that the lid 42 may be
opened by applying an upward force on an overhanging edge 43 of the lid 42 away from the
housing upper edge 20 such that the hinge tab 46 may rotate about the clevis pin 50 rotational
axi1s and the housing upper edge 20 defining an upward facing opening 14 of the filtration system
housing 11 and exposing the interior 15 of the filtration system housing. Alternatively, 1f the hid
42 has been removed from the housing upper edge 20, a user may apply a force on the upper
surface 44 of the lid 42 to cause the hinge tab 46 to rotate about the clevis pin 50 axis and create
contact between the hid 42 lower surface and the housing upper edge 20 (see FIGS. 1 and 7).
The lid mechanism handles 45 may be used to retain peripheral sealing contact between the lid
42 and thc housing uppcer cdge 20. An O-ring 18 may be scated in a housing upper cdge groove
19 along the upper surtace of the housing upper edge 20 to provide for the peripheral sealing
contact between the lid 42 and the housing upper edge 20 (see FIG. 3). The hinge tab 46 may be
configured to align the lid 42 with the opening 14 and the housing upper edge 20 of the filtration
system housing 11 to prevent the inadvertent release of the contaminated fluids through a
misaligned lid 42 on the filtration system housing 11 during operation of the convertible
filtration system 10 or in an overflow situation (e.g., the filtration system housing 11 1s filled

with contaminatcd fluid beyond capacity limits).

[0025]  Asnoted above, the filtration system housing 11 may be configured to accept a
cartridge filter 72. Accordingly, FIGS. 1 and 2 illustrate a cartridge filter assembly 70 in
accordance with at least one embodiment. The cartridge filter 72 may comprise a variety of
materials. For instance, the cartridge filter 72 may comprise a porous material 84 (sce FIG. 8)
such as polyester felt or steel mesh. The cartridge filter 72 may include a central hollow cavity
78 (see FIG. 8) for allowing a fluid to flow through the porous material, into the central hollow
cavity 78 of the cartridge filter 72, and into the basc 25, preferably exiting through the one or
more fluid outlet ports 27. When the lid 42 1s 1in the opened position shown in FIG. 7, the

cartridge filter 72 may be inserted into the filtration system housing 11 through the opening 14

0
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and sccurced into place using a filter cap 74. The filter cap 74 may be manufacturcd using any
suitable structural material, such as aluminum or high density plastic. Additionally, the filter cap
74 may be configured to include a number of filter cap stiftencrs 76 which may be used to
provide additional structural support. The filter cap 74 may include a filter cap hole 77
configured to accommodate a stem 80 which may be attached to a filter cap handle 81. As will
be described in greater detail below, in an embodiment, the filter cap handle 81 may be welded
to the stem 80 and, subsequently, a user may insert the assembly into the filter cap 74 through the
filter cap hole 77. Subsequently, the user may turn the filter cap handle 81 (clockwise or
counter-clockwise, depending on the direction of threading on the stem 80 and the filter cap hole
77) to compressively seal the upper surface 73 of the cartridge filter 72. This may prevent any
contaminated fluid from entering the central hollow cavity 78 of the cartridge filter 72 from

above and thus contaminating any filtered fluids.

[0026] The filter cap handle 81 may include a plurality of filter cap handle arms 82 that a user
may engage to provide sealing contact and pressurc between the filter cap 74 and the upper
surface 73 of the cartridge filter 72. As illustrated in FIG. 2, the outer edge 83 of each of the
filter cap handlc arms 82 may be shaped as a circular arc defined by using the shape of the inner
circumferential sidewall 13 of the filtration system housing 11. This may enable the filter cap
handle &1 to have rotational contact with the housing inner sidewall 13 when inserted into the
filtration system housing 11. As will be illustrated below in connection with FI1G. 8, the
filtration system housing 11 may include a filter cap handle insertion groove 21 for inserting,

locking, and removing the cartridge filter assembly 70 from the filtration system housing 11.

[0027] As an alternative to the cartridge filter 72, a user of the convertible filtration system 10
may install a bag-type filter 38 in the filtration system housing 11 to decontaminate a fluid
introduccd into the systecm. Accordingly, the filtration systcm housing 11 may bc¢ contigured to
accept a filter basket 30 which may be used to accommodate a bag-type filter 38. The filter
basket 30 may include a filter basket rim 34 around the pcriphery of the upper opening 32 of the
filter basket 30. The filter basket rim 34 may extend radially outward from the periphery of the
upper opening such that the radius from the center of the filter basket 30 to the filter basket rim
34 is greater than the radius from the center of the filter basket 30 to the periphery of the upper
opening. As will be described in connection with FIG. 5, when the filter basket 30 1s introduced
into thce filtration systcm housing 11 through the opening 14, the filter basket rim 34 may rest on

an internal basket support ridge or flange 22 positioned on an inner sidewall 13 of the housing 12
7
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below the inlct port 16. This may prevent the filter basket 30 from moving latcrally within the
filtration system housing 11. Additionally, the filter basket rim 34 may prevent any
contaminated fluid introduced into the convertible filtration system 10 through the fluid inlct

ports 16 by creating a barrier comprising the filter basket rim 34 and the basket support flange
22.

[0028] FIG. 3 15 a longitudinal sectional view of the filtration system housing 11 devoid of any
filter assemblies or other filter components. As will be illustrated and described in greater detail
in connection with FIGS. 4 and 5, the interior of the filtration system housing 11 may include an
integral basin 90 and a cartridge filter stabilizer flange 96 for accommodating the cartridge filter
72. When the cartridge filter 72 18 installed 1n the filtration system housing 11 as shown in FIG.
8, the integral basin 90 and cartridge filter stabilizer flange 96 may prevent contaminated fluid
from contaminating a filtered fluid tlowing downward through the central hollow cavity 78 of
the cartridge filter 72 and into a fluid exit volume 26 1n the base 25. The integral basin 90 may
include an opening or hole 95 that extends between an upper surface 93 of the bottom 91 of the
integral basin 90 and a lower surface 94 of the bottom of the integral basin such that a filtered
fluid may cxit through the bottom of the central hollow cavity 78 of the cartridge filter 72,
through the hole in the intcgral basin and into the fluid exit volume 26 1n the base 25.
Subsequently, the filtered fluid may be expelled from the convertible filtration system 10 via the
fluid outlet ports 27 located along the periphery of the base 25. Thesc internal components may
be created, for instance, using a metal machining process when manufacturing the filtration
system housing 11. Alternatively, these internal components may be fabricated individually and
subsequently attached to (e.g., welded) the filtration system housing 11 during the manufacturing

proccss.

10029] FIG. 4 18 an enlarged view of a lowcer portion of the filtration systecm housing 11 shown
in F1G. 3. As noted above, the base 25 may include onc or more fluid outlet ports 27 for
cxpelling filtered, decontaminated fluid from the convertible filtration system 10. Accordingly,
the convertible filtration system 10 may include one or more components to prevent

contaminated fluid from contaminating filtered fluids and from being expelled through the fluid

outlet ports 27.

[0030] In an embodiment, the hole 95 located through the center of the bottom 91 of the

intcgral basin 90 may be configurcd to dimensionally match the central hollow cavity 78 of the
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cartridgce filter 72. Additionally, the bottom 91 of the intcgral basin 90 may be configured to
match the form factor of the lower surtace 75 (see FIG. &) of the cartridge filter 72. This may
provide a scaling mechanism for the cartridge filter 72 such that no contaminated fluids may be

introduced into any filtered fluids through the lower surface 75 of the cartridge filter 72 or the

bottom 91 of the intcgral basin 90.

[0031] In addition to the integral basin 90, the base 25 of the filtration system housing 11 may
also include the cartridge filter stabilizer tlange 96 for preventing a cartridge filter 72 from
shifting laterally during normal operation of the convertible filtration system 10. The cartridge
filter stabilizer flange 96 may be integrally attached to the integral basin 90 and the inner
peripheral sidewall 13 of the filtration system housing 11 to provide a barrier between the main
housing compartment 12 and the fluid exit volume 26 leading to the fluid outlet ports 27. If the
filter basket 30 1s used with the convertible filtration system 10 to accommodate a bag-type filter
38 (see FIG. 6), the integral basin 90 and cartridge filter stabilizer flange 96 may function to
funnel the filtered fluid into the tluid exit volume 26 for expulsion through the fluid outlet ports
27. Since the filter basket rim 34 may be positioned on the upper surface of the basket support
flangc 22, contaminated fluids may not contaminatc any filtcred fluids cmanating from the bag-

type filter 38 and through the tilter basket 30 into the filtration system housing 11.

[0032] FIG. 5 1s an illustrative example of a longitudinal sectional view ot the filtration system
housing 11 of FIG. 3 showing the plurality of components that comprise the lid mechanism 40
and the basket support flange 22. As noted above, the filtration system housing 11 includes the

basket support flange 22 for accommodating the filter basket 30 which in turn may be used to

house a bag-type filter 38.

[0033] As noted above, the lid mechanism 40 may be used to operably seal the filtration
system housing 11 to prevent the discharge of contaminated fluids through the uppcer opening 14,
In an embodiment, the lid mechanism 40 may comprise a plurality of [id mechanism handles 45
which may be used to engage and disengage the lid 42 from the housing upper edge 20 (see
FIGS. 5 and 6). Each of the lid mechanism handlcs 45 may be connected to a respective rotation
shaft 52 to allow the handles to be rotated away from the lid 42. The rotation shaft 52 may be
configured to accept a clevis pin 50 which, as noted above, may be attached to a clevis housing
47 positioned radially on the peripheral outer surface of the filtration system housing 11.

Accordingly, to install the lid mechanism handle 45 and rotation shaft 52, a uscr may position the
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rotation shaft 52 1n between the flanges 49 of the clevis housing 47 and slide the clevis pin 50
through the flanges and the rotation shaft. Once 1nstalled, a user may grab a lid mechanism

handle 45 and pull away from the lid 42 to disengage the hid 42 tfrom the housing upper edge 20.

[0034] The id 42 may be contigured to have a plurality of recesses 54 (sec FIG. 7), each for
accommodating the one or more lid mechanism handles 45, rotation shaft 52 and a handle lock
56 when the handles are in the closed position, as illustrated in FIG. 5. When the lid mechanism
handle 26 1s in the closed position, the rotation shaft 52 and handle lock 56 may be oriented such
that these components are within the recess 54. The handle lock 56, located on the rotation shaft
52 at a position aligning with the recess 54, may be used to generate friction with the recess 54
when attempting to manipulate the handle 45 from a closed position. The handle lock 56 may be
constructed using a suffictently durable matertial that may be flexible upon sufficient shearing
force. In this manner, the handle lock 56 may be configured to prevent the lid mechanism handle

26 from being opened accidentally without user intervention.

[0035] FIG. 6 1s an illustrative example of a longitudinal sectional view of the filtration system
housing 11 ot FIG. 3 accommodating a bag-typc filter 38. In operation, a user may engage the
lid mechanism 40 to remove the lid 42 from the housing upper edge 20. In an embodiment, a
user may open the lid mechanism 40 by first grasping each of the lid mechanism handles 45 and
applying sufficient rotational force away from the lid 42 to overcome the frictional force created
between the hd recess 54 and the handle lock 56 installed on the rotation shaft 52. Once the lid
mechanism handles 45 have been disengaged from the lid 42, a user may open the lid 42 by
applying an upward force on the lid to cause the lid 42 and hinge tab 46 to rotate around the
clevis pin 50. This act may place the lid 42 in an open position away from the housing upper

edge 20, exposing the mterior 15 of the filtration system housing 11.

10036] Upon removing the lid 42 from the housing uppcr cdge 20 of the filtration system
housing 11, a user may insert the filter basket 30 through the now exposed opening 14 and into
the filtration system housing 11 with the closed lower end 36 of the filter basket 30 being

inscrted first. As noted above, the filter basket 30 may include the filter basket rim 34
contigured to sit on top of the basket support flange 22 in the interior periphery of the filtration
system housing 11. Thus, the filter basket 30 may not reach the bottom 91 of the integral basin
90. The user may subsequently 1nstall a bag-type filter 38 into the filter basket 30 such that the
filter covers substantially the entire periphery of the filter basket 30. The uscr may then close the

10
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convertible filtration systcm 10 by rotating the hinge tab 46 and lid 42 around the clevis pin 50
ax1s and over the housing upper edge 20, cngaging the lid mechanism handles 45 such that the

handle locks 56 are frictionally held within the lid recesses 54.

[0037] With the lid mechanism 40 engaged and the bag-type filter 38 in place within the filter
basket 30 inside the filtration system housing 11, the user may connect one or more devices to
the fluid inlet port 16 for introducing contaminated fluids into the filtration system housing 11.
As the contaminated fluids are introduced 1nto the filtration system housing 11 and into the bag-
type filter 38, the bag-type filter may remove any contaminants from the fluid. As noted above,
any contaminants removed from a contaminated fluid may line the interior of the bag-type filter
38. Accordingly, the filtered tluids may tlow out ot the bag-type filter 38 and through the filter
basket 30 into the lower portion of the filtration system housing 11. The contaminated fluid
being introduced through the fluid inlet ports 16 does not contaminate recently filtered fluids as
the filter basket rim 34 and the basket support flange 22 creates a barrier preventing the fluids
from mixing. Accordingly, the filtered fluids may flow down through the hole 95 located on the
bottom 91 of the integral basin 90 and 1nto the fluid exit volume 26 in the base 25. Any filtered
fluids may then be expclied from the filtration system housing 11 through onc or more fluid

outlet ports 27 for use, sate disposal or recycling.

[003%] Once the filtration process 1s complete, a user may again disengage the lid mechanism
40 to remove the l1d 42 and proceed to remove the filter basket 30 from the filtration system
housing 11. To remove the filter basket 30 and bag-type filter 38 from the filtration system
housing 11, a user may reach into the filtration system housing 11 and pull the filter basket out

through the upper opening 14 of the filtration system housing 11. Then, the user may proceed to
clean the filtration system housing 11 for further use. The user may also convert the convertible

filtration systcm 10 for the usc of cartridge filters 72.

10039]  FIGS. 7 and 8 are illustrative examples of the filtration system housing 11 configured to
accommodate the cartridge filter 72 in accordance with at least one embodiment. FIG. 7
provides a perspective view of the filtration system housing 11 showing the stem 80 and filter
cap handle 81 used to secure and seal the cartridge filter 72 within the filtration system housing
11. FIG. 8 1s a longitudinal sectional view of the filtration system housing 11 illustrated in FIG.
7. In an embodiment, a user may introduce the cartridge filter 72 into the filtration system

housing 11 by first inscrting the cartridge filter 72 into the opening 14 such that the lower surface

11
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of the cartridge filter 72 rests on the upper surface 93 of the bottom 91 of the integral basin 90.
The integral basin 90, as noted above, includes the hole 95 centrally located on the bottom 91 of
the integral basin 90 that may be aligned with the hollow central hollow cavity 78 of the
cartridge filter 72. The integral basin 90 may also include a basin retention lip 92 (see FIG. 6)
which may be used to provide a barrier between the contaminated fluid in the periphery of the
cartridge filter 72 and the filtered fluid flowing through the central hollow cavity 78 of the
cartridge filter 72. The cartridge filter stabilizer flange 96 may be used to stabilize the cartridge
filter 72 within the integral basin 90 and may act as an additional barrier to prevent the
contamination of any filtered tluids. The cartridge filter stabilizer flange 48 may also provide a

guide for the user as to the proper installation of the cartridge filter 72 within the filtration

system housing 11.

[0040] In an embodiment, once a user has inserted a cartridge filter 72 into the filtration
system housing 11 such that the cartridge filter lower surface 75 of the cartridge filter 72 1s
resting on the upper surface 93 of the bottom 91 of the integral basin 90, the user may apply the
filter cap 74 to the upper surface 73 of the cartridge filter 72. This filter cap 74 may cover the
central hollow cavity of the cartridge filter 72 such that no contaminated fluids may enter the
central hollow cavity from above. The filter cap 74 may be designed to match the form factor of
the cartridge filter 72 such that different filter caps 74 may be configured and utilized depending
on the type of cartridge filter 72 used. The filter cap 74 may be designed with additional
structural members, such as the plurality of filter cap stiffeners 76 configured to provide greater
structural integrity to the filter cap 74. The filter cap 74 may additionally include the filter cap
hole 77 to accommodate a stem 80 and filter cap handle &1. The filter cap hole 77 may be
thrcaded to match the thrcading on the stem 80. By thrcading the filter cap hole 77 and the stem
80, no contaminated fluid may enter the central hollow cavity 78 of the cartridge filter 72

through the filter cap hole 77.

10041]  Once the filter cap 74 has been placed on the upper surface 73 of the cartridge filter 72,

a user may nsert the stem 80 into the filter cap hole 77. Subsequently, the user may attach a
filter cap handle &1 to the stem 80 by rotating the filter cap handle 81 onto the stem 80. As noted
above, the stem 80 may be threaded such that it may threadably engage internal threads of the
filter cap hole 77. Accordingly, the filter cap handle 81 may also have a threaded hole 85
through the center of the filter cap handlc 81 that matches the threading on the stem 80 and

enables installation of the filter cap handle 8 lonto the stem 80. The engagement between the

12
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stcm 80 and the filter cap handlc 81 may be a welded interface which may allow for the welding
of the stem to the filter cap handle 1n order to create a permanent engagement between the stem
and filter cap handlc. The filter cap handle 81 may be configured such that the outer periphery
of each of the arms 82 of the filter cap handle 81 1s shaped to match the inner periphery of the
filtration system housing 11. For instance, the filter cap handle arm edge 83 may be configured
with a rounded edge based on the circumference of the inner circumferential sidewall 13 of the
filtration system housing 11. This may cnablc cach filter cap handle arm edge 83 to have
rotational contact with the filtration system housing upper edge 20. This shape may also help
ensure that the stem 80 1s aligned properly with the filter cap hole 77 to facilitate installation of
the filter cap 74 onto the cartridge filter 72. A user may rotate the filter cap handle 81 in the
direction of the stem 80 threading, generating scaling pressure between the filter cap 74 and the
cartridge filter 72. Additionally, this action may generate additional downward force on the
cartridge filter 72 such that there 1s further sealing pressure between the lower surface 75 of the

cartridge filter 72 and the upper surfacc of the bottom 91 of the integral basin 90.

[0042]  Since the filter cap handle 81 may have contact with the filtration system housing upper
cdge 20, the filtration systcm housing uppcer cdge may include the plurality of filter cap handlc
insertion grooves 21. As illustrated in FIGS. 7 and 8, the housing upper edge 20 may include
filter cap handle grooves 21 located at opposite ends of the housing upper edge 20. This may
coincide with the number of arms 82 of the filter cap handle 81. Thus, a user may rotate the
filter cap handle 81 until it reaches the filter cap handle grooves 21. At this point, the user may
remove the cartridge filter assembly 70 by applying an upward pulling force on the filter cap
handle 1. Alternatively, a user may insert the entire cartridge filter assembly 70, pre-installed,
into the filtration system housing 11 by aligning the filter cap handle 81 with the filter cap handle
grooves 21, inserting the cartridge filter assembly into the filtration system housing 11, and
rotating the filter cap handle &1 such that the housing upper edge 20 may prevent the cartridge

filter assembly 70 from being inadvertently removed.

10043]  After the cartridge filter 72 has been installed in the filtration system housing 11 and
the lid mechanism 40 has been engaged such that the lid 42 is positioned over the housing upper
edge 20 and sealed, a user may introduce contaminated fluids through one or more fluid inlet
ports 16 located along the outer periphery of the filtration system housing 11. As the
contaminated fluids cnter the filtration systecm housing 11, the fluids may flow through the

porous materials 84 (see FI1G. 8) of the cartridge filter 72, leaving behind any contaminants in the
13
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filtration mcdium. Accordingly, the fluid that cntcrs the central hollow cavity 78 of the cartridge
filter 72 may be filtered fluids that may be devoid of any contaminants. The filtered fluids may
flow out of the central hollow cavity 78, through the hole 95 1n the integral basin 90 and into the
fluid exit volume 26 1n the basc 25. Subsequently, the filtered fluids may be expelled from the

filtration system housing 12 through one or more fluid outlet ports 27.

|0044]  Once the contaminated fluids have been filtered through the convertible filtration
system 10, a user may again discngage the lid mechanism 40 by disengaging the lid mechanism
handles 45 and applying a forcc on the hd 42, causing the hinge tab 46 and the hd 42 to rotate
about the clevis pin 50 axis, removing the lid 42 from the housing upper edge 20. Once the lid
42 has been removed, a user may use the filter cap handle 81 to rotate the cartridge filter
assembly until the filter cap handlc 81 1s aligned with the plurality of filter cap handle insertion
grooves 21. A user may subsequently pull the cartrid ge filter assembly from the filtration system
housing 11. The user may then remove the filter cap handle 81, stem 80, and filter cap 74 to

expose the cartridge filter 72 for disposal or cleaning for reuse at a later time.

10045]  FIG. 9 provides a perspective view of the filtration system housing 11 showing the lid
mechanism engaged to the housing and various components that comprise the filtration system
10. As noted above, filtered fluids may be expelled from the filtration system housing 12
through one or more fluid outlet ports 27 located on the base 25. The base 25 may additionally
include the fluid drain port 28 for releasing any excess fluid that may remain in the fluid exit
volume 26 after expulsion of the filtered fluids through the fluid outlet ports 27. The fluid drain
port 28 may additionally serve to add another drainage location when the filtration system 10 1s

cleaned or maintained.

[0046] Preterred embodiments of this disclosure are described herein, including the best modc
known to the inventors for carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors cxpect skilled artisans to employ such variations as
appropriate and the inventors intend for embodiments of the present disclosure to be practiced
otherwise than as specifically described herein. Accordingly, the scope of the present disclosure

includes all modifications and equivalents of the subject matter recited in the claims appended

hereto as permitted by applicable law. Moreover, any combination of the above-described

14
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clements in all possiblc variations thercof 1s cncompasscd by the scope of the present disclosure

unless otherwise indicated herein or otherwise clearly contradicted by context.

[0047]  All references, including publications, patent applications and patents, cited herein are
hereby incorporated by reference to the same extent as 1t cach reference were individually and

spectfically indicated to be incorporated by reference and were set forth in 1ts entirety herein.

15
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CLAIMS

WHAT IS CLAIMED IS:

I A convertible filtration system for use with cartridge filters and bag-type
filters, comprising:

a filtration system housing including a generally cylindrical housing sidewall, a
fluid 1nlet port extending through the housing sidewall for the introduction of contaminated
fluids into the filtration system housing, and a basket support flange attached to an inner surface
of the housing sidewall for supporting a filter basket used for bag-type filters;

a base portion comprising a generally cylindrical base sidewall having an upper
open end coupled to a lower open end of the housing sidewall, a lower closed end opposite of the
upper open end, an integral basin attached to an inner surface of the base sidewall for supporting
a cartridge filter, a tluid outlet port extending through the base sidewall below the integral basin
for expelling filtered fluids from the filtration system housing, and a fluid drain port extending
through the basc sidewall below the fluid outlet port for draining cxcess fluids from the filtration
system housing; and

a lid mechanism configured to selectively cover an upper open end of the

filtration systecm housing.

2. The convertible filtration system of claim 1, wherein the lid mechanism is
releasably attachable to an upper open end of the filtration system housing through one or more
housing cleviscs integrally attached to an outer periphery of the housing sidewall
circumferentially surrounding the upper open end of the housing sidewall to form a sealing
pressure between the Iid mechanism and the filtration system housing, providing a closed end

over the upper open end of the housing sidewall.

3. The convertible tiltration system of claim 1, wherein the base portion is
integrally formed with the filtration system housing such that the generally cylindrical base

sidcwall 1s continuous with the housing sidewall.

10
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4. The convertible filtration systecm of claim 1, whercein the basket support
flange 1s configured to support a filter basket rim of the filter basket along a peripheral upper

surface of the basket support flange, the filter basket rim located adjacent an open end ot the

filter basket used for bag-type filters.

. The convertible filtration system of claim 1, wherein the integral basin
includes a bottom portion comprising a hole centrally located therein for allowing filtered fluids

to enter the base from the filtration system housing.

0. The convertible filtration system of claim 5, wherein the integral basin
further comprises a sidewall extending upwardly from the bottom portion having a diameter
slightly larger than an outer diameter of a lower portion of the cartridge filter to restrict lateral

movement of the cartridge filter when disposed within the integral basin.

7. The convertible filtration system of claim 5, wherein the filtered fluids can
only cnter the basc from the filtration systcm housing through the hole centrally located 1n the

bottom portion of the integral basin.

&. The convertible filtration system of claim 5, wherein the hole 1s sized to

correspond to a central hollow cavity of the cartridge filter.

9. The convertible filtration system of claim 5, wherein the integral basin 1s

attached to a cartridge filter stabilizer flange along an uppcr peripheral circumference of a sidce

wall of the integral basin, the cartridge filter stabilizer flange being attached to an inner surface

of the housing sidewall.

10.  The convertible filtration system of claim 1, wherein the lid mechanism
includes a lid, a plurality of lid mechanism handles and a hinge tab for sealing the lid over a

housing upper edge of the filtration system housing.

1.  The convertible filtration systcm of claim 10, wherein the housing

sidewall comprises one or more housing clevises disposed near the upper open end, and each of
17
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the plurality of [id mcchanism handlcs compriscs a rotation shaft configured to receive a clevis

pin attached to one of the one or more housing clevises.

12. The convertible filtration system of claim 11, wherein each of the rotation

shafts includes a handle lock configured to provide frictional contact between the lid mechanism

handles and the lid.

13.  The convertible filtration system of claim 12, wherein the lid includes a
plurality of recesses along an outer circumferential periphery thereof each configured to receive
one of the handle locks and 1ts corresponding rotation shaft for the frictional contact between the

lid mechanism handles and the hid.

14.  The convertible filtration system of claim 10, wherein the hinge tab 1s
configured to operably attach to an upper surfacc of the lid and receive a clevis pin attached to a
housing clevis disposed near the upper open end, thereby allowing the hinge tab to rotate about a
clevis pin axis passing through the clevis pin upon applying an upward force to a location on the

lid spaced apart from the hinge tab.

15. A cartridge filter sealing system for use in sealing a cartridge filter that 1s
installable within a convertible filtration system, comprising:

a filtration system housing comprising a substantially cylindrical housing sidewall
terminating in a housing upper edge that defines an upper open end, the filtration system housing
s1zed to receive the cartridge filter therein;

a filter cap configured to provide sealing contact between a lower surface thercof
and an upper end of the cartridge filter when the cartridge filter 1s positioned within the filtration
system housing, the filter cap including a centrally-located filter cap hole therethrough;

a stem configured to engage the filter cap hole; and

a filter cap handle including a centrally-located filter cap handle hole configured
to engage the stem, the filter cap handle including a plurality of handle arms extending outwardly
from thc centrally-located filter cap handlc holc toward an inncr surface of the housing sidcwall

near the housing upper edge.

[
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16. The cartridge filter scaling system of claim 15, wherein the filter cap hole,
the filter cap handle hole, and the stem cach includes threading to cnable engagement between a

lower portion of the stem and the filter cap holc and betwceen an upper portion of the stem and

the filter cap handle hole.

17.  The cartridge filter sealing system of claim 16, wherein the engagement
between the upper portion of the stem and the filter cap handle hole creates a welding interface

for welding the upper portion of the stem and the tilter cap handle hole.

18. The cartridge filter sealing system of claim 15, wherein the filter cap

includes a plurality of filter cap stitfeners extending upward from an upper surtace of the filter

cap.

19.  The cartridge filter scaling system of claim 15, wherein each of the
plurality of handle arms of the filter cap handle includes a radial outer handle portion configured
with a curvaturc bascd on a circumifcrencc of the inncr circumferential surface of the filtration
system housing uppcr cdge cnabling each handle arm of the plurality of handle arms to have

rotational contact with the filtration system housing upper edge.

20. A method of using a convertible filtration system, comprising:

providing a convertible filtration system for use with cartridge filters and bag-type

filters, comprising:

(a) a filtration systcm housing including a gencrally cylindrical housing sidewall,
a fluid inlet port extending through the housing sidewall for the introduction
ot contaminated fluids into the filtration system housing, and a basket support
flange attached to an inner surfacc of the housing sidewall for supporting a
filter basket used for bag-type filters;

(b) a base portion comprising a generally cylindrical base sidewall having an
upper open end coupled to a lower open end of the housing sidewall, a lower
closcd end opposite of the upper open ¢nd, an intcgral basin attached to an
inner surface of the base sidewall for supporting a cartridge filter, a fluid

outlet port cxtending through the base sidewall below the integral basin for
19
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cxpcelling filtered fluids from the filtration systcm housing, and a fluid drain
port extending through the base sidewall below the fluid outlet port for
draining excess fluids from the filtration system housing; and
(¢c) a hld mechanism rclcasably configured to selectively cover an upper open end
of the filtration system housing;
inserting a cartridge filter and a cartridge filter assembly into the filtration system
housing such that the cartridge tilter 1s in contact with an upper surface of the integral basin and
supported thereby;
engaging the lid mechanism such that a sealing contact 1s made between a lid of
the lid mechanism and an upper edge of the filtration system housing;
introducing a tluid through the fluid inlet port such that the fluid flows into the
filtration system housing and through the cartridge filter assembly; and

expelling the fluid through the fluid outlet port.

21. The method of claim 20, further comprising:

discngaging the Ird mechanism such that the lid 1s spaccd apart from the upper

edge of the filtration system housing:;

removing the cartridge filter assembly from the filtration system housing; and
inserting a filter basket and a bag-type filter into the filtration system housing

such that the filter basket is in contact with the basket support flange and supported thereby.

22. The method of claim 21, wherein the filter basket includes a filter basket

rim located adjacent to an opcn cnd of the filter baskcet that 1s supported by a peripheral upper

surface of the basket support flange when the filter basket is inserted into the filtration system

housing.

23 The method of claim 20, wherein the cartridge filter assembly comprises:

a filter cap configured to provide scaling contact between a lower surface thercof
and an upper end of the cartridge filter when the cartridge filter is positioned within the filtration
system housing, the filter cap including a centrally-located filter cap holc thercthrough;

a stem configured to engage the filter cap hole; and
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a filter cap handlc including a centrally-located filter cap handle hole configured
to engage the stem, the filter cap handle including a plurality of handle arms extending outwardly

from the centrally-located filter cap handle hole toward an inner surtace of the housing sidewall

near the housing upper edge.

24.  The method of claim 23, wherein inserting the cartridge filter and the

cartridge filter assembly into the filtration system housing includes:

applying the filter cap to an upper end of the cartridge filter such that there
1S contact between the lower surface thercotf and the upper end of the cartridge filter;
inserting a lower end of the stem into the filter cap hole;

engaging an upper end of the stem with the filter cap handle through the

filter cap handle hole; and
rotating the filter cap handle arms such that sealing contact 1s made

between the filter cap and the cartridge filter and the stem is secured within the filter cap

hole.

25.  The method of claim 23, wherein the bottom surface of the cartridge filter
assembly 1s 1n contact with an upper surface of the integral basin when the cartridge filter

assembly 1s inserted into the filtration system housing.

26. The method of claim 25, wherein the contact between the bottom surface
of the cartridge filter and an upper surface of the integral basin creates sealing contact that

prcvents contaminated tluid from flowing between the filtration system housing and the base.

27, The method of claim 23, wherein at least a portion of the cartridge filter,
when 1nserted into the filtration system housing, is disposed within the integral basin, the integral
basin turther comprising a sidewall having a diamcter slightly larger than an outer diameter of a

lower portion of the cartridge filter extending upwardly from the bottom portion of the integral

basin.

21
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