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FIG.S

clement assembly connected to the first filter element. The filter element
assembly includes a second filter element located between a first plate
and a second plate. The second plate includes a liquid outlet into a center
open area of the first filter element. The first and second plates are di-
rectly fixedly connected to each other to retain the second filter element
therebetween. The second plate 1s located at an end of the first filter ele-



CA 02737600 2013-05-16

FILTER ASSEMBLY

4

BACKGROUND OF THE INVENTION

Field of the Invention

[0001-2] This invention relates generally to filtration

systems and methods and, more particularly, to a filter

assembly intended to remove impurities from a liquid,

such as a lubricant for example.

SUMMARY

[0003] The following summary 1s merely 1ntended to be

exemplary. The summary 1s not 1ntended to limit the scope

e

of the claimed 1invention.

[0004] Accordingly, 1in one aspect there 1s provided an

assembly comprising: a first filter element; and a fililter

element sub-assembly connected to the first filter

celement as a pre-assembled unitary assembly, whereln the

A

filter element sub-assembly comprises a second fillter

element located between a first plate and a second plate,

wherein the second plate comprises a ligquid outlet into a

ﬁ
—

center open area of the first

.

filter element, where the

second filter element comprises a rigld disk shaped

member, where the second plate comprises spacer ribs to

space the second filter element at a predetermined

location on the second plate, wherein the first and

second plates are directly fixedly connected to each

other to retain the second filter element therebetween as

the pre-assembled unitary assembly, and wherein the

r-

second plate 1is located at an end of the first filter

element.
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[0005] According to another aspect there 1s provided

an assembly comprising: a filter element having a center

hole, where the filter element comprises a rigid ring

shape; and a frame comprising first and second frame

members directly fixedly connected to each other with the

filter element therebetween as a pre-assembled unitary

assembly, wherein the second frame member has a liquid

outlet, wherein the first and second frame members have

center holes aligned with the center hole of the filter

element, wherein the assembly 1s sized and shaped to be

F
p—e—

ferent filter element to

located against an end of a di:

substantially seal the end of the different filter

element, and wherein the center holes are sized, shaped

and located to receive a post of a mounting assembly

therethrough to removably mount to the post, where the

second frame member comprises spacer ribs to space the

filter element at a predetermined location on the second

frame member.

[0006] According to vyet another aspect there 1S

provided a method comprising: locating a filter element

—

between two frame members, wherein the filter element 1is

’-v
aad

a substantially solid disk made of a porous polymer

r-'

material having a pore size of about b5 microns or less;

and fixedly connecting the two frame members directly to

each other to capture the filter element therebetween as

p—
p—

a pre—-assembled unitary assembly, wherelin a second one of

the frame members 1s sized and shaped to be connected to

f‘-.

an end of a di:

f-."
p—

ferent first filter element, where the

filter element comprises a rigid disk shaped member,

-

where the second frame member comprises spacer ribs to

space the filter element at a predetermined location on

the second frame member.
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BRIEEF DESCRIPTION OF THE DRAWINGS

ﬁ

[0007] The foregolng aspects and other features of the

invention are explained 1in the followling description,
taken 1n connection with the accompanying drawings,

wherein:

ﬁ
e

[0008] Fig. 1 1s an exploded perspective view of an

0l]l filter cartridge and mounting assembly for a vehicle;

P

[0009] Fig. 2 1s a partial cross sectional viliew of the

elements shown in Fig. 1;

[0010] F1g. 3 1s an elevational side view of the top

—

of the cartridge shown 1in Figs. 1-2;

[0011] Fig. 4 1s a perspective view of the top filter

assembly shown in Fig. 3;

g

[0012] Fig. 5 1s an exploded view of the assembly

shown 1n Fi1g. 4;

1)

[0013] Fig. 6 1s an exploded cross sectional view of

the assembly shown in Figs. 3-5 with a sealing ring;

[0014]) Fig. /7 1s a plan top view of the bottom plate

shown i1n F1g.5-6;

[0015] Fig. 8 1s a cross sectional view of the bottom

plate shown in Fig. 7 taken along line 8-8;

—

[0016] Fig. 9 1s a plan top view o0f the top plate

shown 1in Fig.5-6;

[0017] Fig. 10 1s a cross sectilional view of the top

plate shown in Fig. 9 taken along line 10-10;

[0018] Fig. 11 1s a <cross sectional view of the

assembly shown 1n Fig. 4;

—

[0019] F'ig. 12 1s an enlarged view of a portion of the

assemply shown 1n Fig. 11;
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[0020]  Fig. 13 is an elevational side view of a top of
a cartridge filter ot another embodiment of the

invention;

[0021] . Fig. 14 1is an exploded perspective view of the
assembly at the top of the cartridge shown in Fig. 13;

[0022] Fig. 15 1is a plan top view with a cut away

section of the assembly shown in Fig. 14;

[0023] Fig. 16 1s a <cross sectional view of the

assembly shown i1in Fig. 15 taken along line 16-16;

[0024] Fig. 17 1s a cross sectional wview of the

assembly shown in Fig. 15 taken along line 17-17;

[0025] Fig. 18 1s an exploded cross sectional view of
the top of the cartridge shown in Fig. 13 an showling a

seal ring;

[0026]) Fig. 19 1s a perspective view of the Dbottom
side of the bottom plate shown in Fig. 18;

[0027] Fig. 20 1s a perspective view of an alternate

form of the connector plate shown in Figs. 4-8;

[0028] Fig. 21 is an enlarged view of the area Z shown

in Fig. 20;

[0029] Fig. 22 1is a partial cross sectional view of

the connector plate shown in Figs. 20-21;

[0030] Fig. 23 is a view similar to Fig. 22 showing an

alternate design; and

[0031)] Fig. 24 1is a diagram 1illustrating another

alternate embodiment of the cartridge filter.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0032-33] Referring to Fig. 1, there i1s shown an exploded

perspective view of a filter assembly 10 1ncorporating

features of the i1nvention and the components 12, 14 of an

engine used to house the filter assembly 10. Although the

invention will be described with reference to the example

embodiments shown 1n the drawings, 1t should  be

understood that the 1invention can be embodlied 1n many

-

alternate forms of embodiments. In addition, any sultable

——

size, shape or type of elements or materials could be

used.

[0034] In this embodiment the filter assembly 10 1is a

F

cartridge. Unlike most of the filter assemblies described

1n the above-identified patents and patent publications,
the cartridge 10 1s intended to be removably connected to
the engine by the components 12, 14. Without the need for

a spin-on metal plate and an exterior metal housing (as

with a conventional spin-on filter assembly),  the

cartridge 10 can be less expensive to manufacture than a

conventional spin-on filter assembly.

[0035] The engine 1s an automobile 1internal combustion

engilne, and the cartridge 10 1s used to filter engine

o1l. However, 1n an alternate embodiment the cartridge

could be used for filtering a different type of filter

(such as transmission fluid for example) and/or for use

1n a device other than an 1nternal combustion engine.

-~

Re

ferring also to Fig. 2, 1n the embodliment shown the
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first component 12 of the engine forms a cartridge
receiving area 16. The second component 14 forms a cap
for the receiving area 16. The second component 14 has
threads 18 which are screwed 1nto threads 20 1n the
recelving area 16 to removably attach the second
component 14 to the first component 12. The second
component 14 also has a center post 22. The post 22
functions as part of a mounting assembly for the
cartridge 10. The post 22 has a center channel 24 with a
bottom outlet 26 and side inlet slots 28. The bottom end
of the post 22 also has two O-ring seals 30, 32. When
the second component 14 1is screwed into the first
component 12, the second O-ring seal 32 creates a sealing
engagement with a portion of the first component 12 at a

liquid outlet 34.

[0036] The post 22 forms a frame for mounting the
cartridge onto the second component 14 . More
specifically, the post 22 extends through a center hole
through the cartridge 10. After the cartridge 10 1is

mounted onto the post 22, the second component 14 1s then

screwed 1into the first component 12. The cartridge 10
is, thus, contained between the first and second
components 1n the receiving area 16. However, 1in

alternate embodiments any suitable cartridge mounting
structure or shape could be provided. As seen with the
flow arrows in Fig. 2, fluid can enter the receiving area
16 at inlets 36 in the first component 12, travel through
the cartridge 10 in at least two paths A, B, enter the
channel 24 in the post 22 through the side inlet slots 28
(filtered fluid from the two paths mixing proximate the
entrance to the slots 28), and exit out the outlet 26 of

the post 22 back to the engine. A seal 38 can also be
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provided to seal the top of the cartridge 10 with the cap
section of the second componentl4, and to push the

cartridge down into the receiving area 16.

[0037] The cartridge 10 generally comprises a first
filter element 40, a plate 42 at a first end of the first
filter element 40, and an assembly 44 at an opposite
second end of the first filter element. The first filter
element 40 is preferably a pleated paper filter element
in the general form of a tube. However, any sultable
first filter element could be provided. The first filter
element 1is configured to £filter particles of a first
size, such as larger than about 10-40 microns for
example. The plate 42 seals off a bottom end of the
first filter element 40 and has a center |hole
therethrough to accommodate the post 22. The plate 42 1is
connected to the first filter element 40 such as with
adhesive or epoxy for example. The assembly 44 1is
connected to the opposite top end of the first filter

element 40, such as with adhesive or epoxy for example.

[0038] Referring also to Figs. 3-12, the assembly 44
generally comprises a connector plate 46, a top plate 48

and a second filter element 50. The plates 46, 48 form

first and second frame members for the assembly 44. In a
preferred embodiment the two plates 46, 48 are
ultrasonically welded to each other. -However, 1n

alternate embodiments any suitable means could be used to
connect the two plates to each other, such as adhesive
for example. The second filter element 50 1s captured
between the two plates 46, 48 when the plates are

connected to each other.
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[0039] The connector plate 46 is preferably comprised
of molded plastic. As seen best 1n Figs. 6-8, the

connector plate 46 has a center hole 52 to accommodate
the post 22, a bottom side receiving area 54, a top side
receliving area 56, and outlet holes 58. The top end ot
the first filter element 40 1is received in the bottom
side receiving area 54. The outlet holes 58 extend from
the top side receiving area 56 to an area located 1inward
from the bottom side receiving area 54. The top side
receliving area 56 has an inner upwardly extending rim 60,
an outer upwardly extending rim 62, and spacer ribs 64.
The two rims 60, 62 are used to ultrasonically weld with
the top plate 48, and also to mount the second filter
element 50 on the connector plate 46. The spacer ribs 64
function to space the second filter element 50 slightly
above the bottom of the receiving area 56 such that fluid
exiting the bottom side of the second filter element 50

can flow to the outlet holes 58.

[0040] The second filter element 50 has a general flat
disc shape with a center hole 66 to accommodate the post
22. The second filter element 50 1s preferably comprised
of a molded, or extruded, or formed porous plastic or
polymer filter material. The second filter element 1is
configured to filter particles of a second size which 1is
smaller than the first size, such as about 4-5 microns or

smaller for example.

[0041] Molded or formed porous plastic or polymer
filter members have been used in the medical industry,
such as Mupor™ porous PTFE sold by Porex Corporation of
Fairburn, Georgia. Mupor™ porous PTFE can have a pass
size as small as 5 micron or less for example, and can

have a thickness as small as only 2 mm or less for

8
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example. In alternate embodiments the thickness of the
second filter element 50 could be any suitable thickness
(more or less than 2 mm) and could comprise a varying
thickness at different locations. Porex Corporation also
manufactures porous plastic members made of other polymer
materials, such as PE, PP, PDVF, EVA, NYLON 6, TPU, and
SCP. The material could be TEFLON and perhaps cut after
molding to open access to pores. The material could be
sintered, such as a sintered plastic or polymer powder.
Plastic materials can be formed by sintering for
applications that require materials of specific porosity.
Sintered plastic porous components are used in filtration
and to control fluid and gas flows. Pressureless
sintering 1s the sintering of a powder compact (sometimes

at wvery high temperatures, depending on the powder)

without applied pressure. This avoids density variations
in the final component, which occurs with  more
traditional hot pressing methods. The powder compact can

be created by slip casting into a plaster mould, then the
final green compact can be machined or cut 1if necessary
to a final shape before being heated to sinter. Rayon
fibers could be used impregnated with phenolic resin for
example, and situated between these layers could be a
coalescing layer, such as borosilicate microglass for
example. Any sulitable polyamide could be used to form a
porous plastic member. The second filter element 50
preferably has a pass size or pore size of about 4-5
microns. A filter element with a pore size of more or
less than 4-5 microns could be used, such as 1-2 microns

for example.

[0042] The top plate 48 1s preferably comprised of
molded plastic or polymer material. The top plate 48 has
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a center hole 68 to accommodate the post 22, a top side
with a section 76 for mounting the seal 38, a bottom side
with spacing rim projections 70, 72. The top plate 48
has 1nlet holes 74 from its top side to its bottom side.
The spacing rim projections 70, 72 are configured to
contact the top side of the second filter element 50.
This forms a gap 78 (see Fig. 12) above the top side of
the second filter element 50 for fluid to flow from the

inlet holes 74 across the top side of the second filter

element 50.

[0043] The components 46, 48, 50 are preferably pre-
assembled into the assembly 44. The assembly 44 is then
connected to the top end of the first filter element 40.
As seen with reference to Fig. 2, the first fluid path A
through the cartridge 10 can comprise the fluid passing
from area 80, through the first filter element 40, into
the center area 82 of the first filter element 40. The
second fluid path B through the cartridge 10 can comprise
the fluid passing from area 80, to area 84, through the
assembly 44, and 1into area 82. The fluid from the two
paths can mix 1n area 82 and enter the slots 28 of the
post 22 to exit from the receiving area 16 (also mixing

as 1t exits the post).

[0044] As seen 1in Fig. 11, in this embodiment at least
one of the two plates 46, 48 has energy director rings 47
(which can include melt ribs for example) for ultra sonic
welding of the two plates. However, the plates 46, 48
could be sealingly connected to each other at 60, 62 by
any sulitable means 1including adhesive, epoxy or a
mechanical connection such as screw threads for example.
The energy director rings are located at the two ring

shaped junctions of the plates 46, 48 to each other; at
10
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the outer perimeter and the inner hole. When the plates
46, 48 are connected to each other at these junctions,
seals are formed at the junctions such that only holes 74
and 58 provide entry and exit to the area (including 78,

79) holding the second filter element 50.

[0045] With particular reference to Fig. 12, as the
fluid passes through the assembly 44, it enters the inlet
holes 74 1into gap 78, passes through the second filter
element 50, exits the second filter element 50 into the
gap 79, and then exits the assembly 44 though the outlet
holes 58 1nto area 82 1inside the first filter element.
In an alternate embodiment, the fluid could exit the
assembly 44 though the outlet holes 58 into center
channel of the post 22. Thus, the fluid flowing through
the first path A is filtered down to a first particle
size and the fluid flowing through the second path B is
filtered down to a second particle size smaller than the
first particle size. A feature of the invention is the
use of this type of hybrid filter in a cartridge filter
rather than a screw-on filter noted in the patents and
patent publications identified above. The cartridge 10
could be used in currently existing engines without the

need to modify the cartridge holding components (such as

12 and 14 for example) of the engine.

[0046] Referring now also to Fig. 13, another

empbodiment of the invention 1s shown. The cartridge 100
18 1ntended to be inserted into the receiving area 16 for
use with the components 12, 14 shown in Fig. 1 rather
than the cartridge 10. The cartridge 100 comprises the
first filter element 40, the plate 42 (see Fig. 1) and an
assembly 102. The assembly 102 is used rather than the
assembly 44. The assembly 102 is mounted to the top end

11
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of the first filter element 40, such as with adhesive or

epoxy for example.

[0047] Referring also to Figs. 14-19, the assembly 102
generally comprises a connector plate 104, a top plate
106 and a second filter element 108. The second filter
element 108 1s made from the same material as the second
filter element 50 and/or could be made of other sintered
material 1in different shore hardness’s, but has a general
ring shape rather than a disc shape. The second filter
element 108 could be molded, extruded or otherwise
comprises formed porous polymer material for example.
The two plates 104, 106 are preferably connected to each
other by ultra-sonic welding. However, any suitable
connection system could be used; including a removable
connector system. With the two plates 104, 106 connected
to each other, the second filter element 108 1is captured
in the assembly. In this embodiment, O-ring seals 110
are provided at opposite ends of the second filter
element 108 to seal with the plates. However, 1in
alternate embodiments these might not be provided. The
assembly 102 has a gap 112 formed between the two plates
104, 106 at the outer lateral perimeter side of the

assembly 102. This gap 112 forms a fluid inlet into the
assembly 102.

[0048] An outer lateral side 114 of the second filter
element 108 proximate the gap 112 forms the inlet side of
the second filter element 108. The opposite inner side
116 of the second filter element 108 forms the outlet

side of the second filter element 108.

[0049] The connector plate 104 has a bottom side with

a receiving area 118 which receives the top end of the

12
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first filter element 40. The top side of the connector
plate 104 has spacer ribs 120 and 1nner and outer rims
122, 124, Outlet holes 126 are provided from the top
side to the bottom side. The top ends of the inner rim
122 and the'spacer ribs 120 can contact the top plate 106
and be ultra-sonically welded thereto. A gap 1is
preferably provided between the outer side 114 and the
plates 104, 106. The top plate 106 has lateral sections
132 (see Fi1g. 18) for contacting the inner side 116 of
the second filter element 108. The top plate 106 has a
section 128 for receiving the seal 38. All of the
components 104, 106, 108 have a center open area to

accommodate the post 22.

[0050] Fluid can flow laterally into the 1inlet 112
from the lateral side of the assembly 102, through the
second filter element 108, into the gap 130 (see Fig. 17)
and out the outlet holes 126 to an area located 1n the

center open area of the first filter element 40.

[0051] With the 1nvention an assembly can be provided
comprising a first filter element40 ; and a filter
element assembly 44 connected to the first filter
element, wherein the filter element assembly comprises a
second filter element 50 located between a first plate 48
and a second plate 46, wherein the second plate comprises
a ligquid outlet 58 1nto a center open area 82 of the
first filter element, wherein the first and second plates
are directly fixedly connected to each other to retain
the second filter element therebetween, and wherein the
second plate 1s located at an end of the first filter
element. The first and second plates can be comprised of
a plastic or polymer material and are ultrasonically

welded to each other. The first and second plates can

13
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comprise center holes with portions of the plates
sealingly connected to each other at the center holes.
The first and second plates can comprise outer perimeters
which are sealingly connected to each other at the
perimeters. The first plate can comprise liquid 1inlets
therethrough. The first and second plates can be
sealingly connected to each other to limit flow of a
liquid from an 1inlet at the first plate, through the
second filter element, to the outlet through the second
plate. The inlet can be located at an outer lateral side
of the first and second plates. The inlet can be located
between outer perimeters of the first and second plates.
The second plate can comprise a bottom side with a
recelving area with the end of the first filter element
being located 1in the receiving area. A top side of the
second plate can comprise spacer ribs which the second
filter element is located on. The second filter element
can comprise a flat disk made of a porous polymer
material having a pore side of about 5 microns or less.
The second filter element can have a general ring shape
with a center hole. The first and second plates can be
sealingly connected to each other to 1limit flow of a
liquid from an 1inlet at the first plate, through the
second filter element, to the outlet through the second
plate, wherein the inlet 1s located at an outer lateral
side of the first and second plates, and wherein the
second filter element has an exterior lateral side at the
liquid inlet. The first filter element, the second
filter element, the first plate and the second plate can
each comprise center holes which are sized, shaped and
located to receive a post of a mounting assembly

therethrough to removably mount to the post.

14
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[0052] With the invention an assembly 44 can be
provided comprising a filter element 50 having a center
hole; a frame comprising first and second frame members
46, 48 directly fixedly connected to each other with the
filter element therebetween, wherein the second frame
member has a liquid outlet 58, wherein the first and
second frame members have center holes aligned with the
center hole of the filter element, wherein the assembly
1s sized and shaped to be located against an end of a
different first filter element 40 to substantially seal
the end of the first filter element, and wherein the
center holes are sized, shaped and located to receive a
post 22 of a mounting assembly therethrough to removably
mount to the post. The first and second frame members
can be comprised of a plastic or polymer material and are
ultrasonically welded to each other. The first and
second frame members can comprise portions at the center
holes which are sealingly connected to each other at the
center holes. The first and second frame members can
comprise outer perimeters which are sealingly connected
to each other at the perimeters. The first frame member
can comprises liquid 1nlets therethrough. The first and
second frame members can be sealingly connected to each
other to 1limit flow of a 1liquid from an 1inlet at the
first plate, through the filter element, to the outlet
through the second frame member. The 1nlet can be
located at an outer lateral side of the first and second
frame members. The 1inlet can be located between outer
perimeters of the first and second frame members. The
filter element can comprise a flat disk made of a porous
polymer material having a pore side of about 5 microns or

less.

15
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[0053] With the invention a method can be provided
comprising locating a filter element 50 between two frame
members 46, 48, wherein the filter element 50 1s a
substantially solid disk made of a porous polymer
material having a pore side of about 5 microns or less;
and fixedly connecting the two frame members directly to
each other to capture the filter element therebetween,
wherein a second one of the frame members 1s sized and
shaped to be connected to an end of a different first
filter element. Fixedly connecting the two frame members
directly to each other <can comprise wultrasonically

welding the two frame members to each other.

[0054] Fig. 20 1s a perspective view of a connector
plate 46’ which could be used in the assembly 44 shown in
Figs. 3-6 rather than the connector plate 46. Referring
also to Figs. 21-22, the connector plate 46’ is identical
to the connector plate 46 except that the plate 46’
comprises holes 58’ rather than holes 58. The holes 58’
extend through the inner rim 60 between the inner hole 52
and the receiving area 56. This allows fluid to pass in
the area below the tops of the spacer ribs 64 into the
holes 58’ and 1into the center hole 52. The fluid can
then pass into the holes 28 of the post 22 (see Fig. 1).
In this embodiment the holes 58’ have ribs 59’. However,
in alternate embodiments these ribs 59’ might not be
provided. This embodiment allows for a larger first
filter element 40 because real estate does not need to be

left open for the holes 58 of the first embodiment.

[0055] Referring also to Fig. 23 another alternate
embodiment 1is shown wherein a slot 58’’’ 1is provided at
the bottom inner side of the slot 58’. This allows the

fluid from the second filter element 50 flowing out the
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hole 58’ to have a larger area at its outlet, and/or

outlet downward as shown by arrow C.

[0056] Referring also to Fig. 24, an alternate
embodiment is shown where the cartridge 200 has a first
filter element 40 and two assemblies 44; each with a

separate second filter element 50, 50. The oil can flow:

" 1nto the cartridge receiving area as indicated by

arrows 1IN,

" 1into the first filter element 40 as indicated by

arrows A,

" 1into the two assemblies and two second filter

elements 50 as indicated by arrow Bl and B2,

= out of the first filter element 40 as indicated

by arrows D,

" out of the assemblies 44 and the two second

filter elements 50 as indicated by arrows El1 and

E2,

" mix in the inner chamber and exit the cartridge

recelving area as indicated arrow OUT.

Thus, a cartridge could be provided having more than one

fine filter element which are spaced from each other.

[0057] It should be understood that the foregoing
description 1is only illustrative of the invention.
Various alternatives and modifications can be devised by
those skilled 1in the art without departing from the
invention. For example, features recited in the wvarious

dependent claims could be combined with each other in any

17
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sultable combination(s). In addition, features from
different embodiments described above could be
selectively combined into a new embodiment. Accordingly,

the invention 1S intended to embrace all such
alternatives, modifications and variances which fall

within the scope of the appended claims.

18
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What 1s claimed is:

1. An assembly comprising:

a first filter element; and

a filter element sub-assembly connected to the first

filter element as a pre-assembled unitary assembly, wherein

the filter element sub-assembly comprises a second filter

element located between a first plate and a second plate,

wherein the second plate comprises a liquid outlet into a

gr—

center open area of the first filter element, where the

second filter element comprises a rigid disk shaped member,

where the second plate comprises spacer ribs to space the

second filter element at a predetermined location on the

second plate, wherein the first and second plates are

directly fixedly connected to each other to retain the

second filter element therebetween as the pre-assembled

unitary assembly, and wherein the second plate 1s located at

an end of the first filter element.

2. The assembly as 1n claim 1, wherein the first and

ﬁ

second plates are comprised of a plastic or polymer material

and are ultrasonically welded to each other.

3. The assembly as 1in c¢laim 1, wherein the first and

-

second plates comprise center holes with portions of the

plates sealingly connected to each other at the center

holes.

4, The assembly as 1n c¢laim 3, wherein the first and
second plates comprise outer perimeters which are sealingly

connected to each other at the perimeters.

0. The assembly as 1n claim 3, wherein the first plate

comprises liguld 1nlets therethrough.
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6. The assembly as 1n c¢laim 1, wherein the first and

second plates are sealingly connected to each other to limit

flow of a liquid from an 1inlet at the first plate, through

the second filter element, to the outlet through the second

plate.

7. The assembly as 1n c¢laim 6, wherein the 1nlet 1is

P

located at an outer lateral side of the first and second

plates.

8 . The assembly as 1n <c¢laim 7, wherein the 1inlet 1is

located between outer perimeters of the first and second

plates.

9. The assembly as 1n claim 1, wherein the second plate

comprises a bottom side with a receiving area with the end

ﬁ

of the first fillter element being located 1n the receiving

dared.

10. The assembly as 1n claim 9, wherein a top side of the

second plate comprises the spacer ribs which the second

fi1lter element is located on.

11. The assembly as 1n claim 1, wherein the second filter

gt

element comprises a flat disk made of a porous polymer

F

material having a pore size of about 5 microns or less.

12. The assembly as 1n claim 1, wherein the second filter

element has a general ring shape with a center hole.

13. The assembly as 1in c¢laim 12, wherein the first and

second plates are sealingly connected to each other to limit

flow of a liguid from an 1inlet at the first plate, through

the second fillter element, to the outlet through the second

plate, whereln the 1nlet is located at an outer lateral side

ﬁ

of the first and second plates, and wherein the second
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filter element has an exterior lateral side at the 1liquid

inlet.

14. The assembly as 1in claim 1, wherein the first filter

element, the second filter element, the first plate and the

second plate each comprise center holes which are sized,

F

shaped and located to receive a post of a mounting assembly

therethrough to removably mount to the post.

15. An assembly comprising:

a filter element having a center hole, where the filter

element comprises a rigid ring shape; and

-

frame members

a frame comprising first and second

directly fixedly connected to each other with the filter

element therebetween as a pre-assembled unitary assembly,

wherein the second frame member has a liquid outlet, wherein

the first and second frame members have center holes aligned

with the center hole of the filter element,

wherein the assembly 1s sized and shaped to be located

pp—
=

against an end of a different

—

filter element to

substantially seal the end of the different filter element,

and wherein the center holes are sized, shaped and located

——

to receive a post of a mounting assembly therethrough to

removably mount to the post, where the second frame member

comprlses spacer ribs to space the filter element at a

predetermined location on the second frame member.

l6. The assembly as 1in c¢laim 15, wherein the first and

second frame members are comprised of a plastic or polymer

material and are ultrasonically welded to each other.

17. The assembly as 1in claim 15, wherein the first and
second frame members comprise portions at the center holes
which are sealingly connected to each other at the center

holes.
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18. The assembly as 1n c¢laim 17, wherein the first and
second frame members comprise outer perimeters which are

sealingly connected to each other at the perimeters.

19. The assembly as 1n claim 15, wherein the first frame

member comprises ligquid inlets therethrough.

20. The assembly as 1n claim 15, wherein the first and

second frame members are sealingly connected to each other

to limit flow of a ligquid from an 1inlet at the first frame

member, through the filter element, to an outlet through the

second Iframe member.

21. The assembly as in claim 20, wherein the 1inlet 1s

located at an outer lateral side of the first and second

frame members.

22. The assembly as 1in c¢laim 21, wherein the 1nlet 1s

—

located between outer perimeters of the first and second

frame members.

23. The assembly as 1n claim 15, wherein the filter element

comprises a flat disk made of a porous polymer material

having a pore size of about 5 microns or less.

24. A liquid filter comprising:

the assembly as 1n any one of claims 15 to 23 connected

g

to an end of the different filter element; and

R

the different filter element.

25. A method comprising:
locating a filter element between two frame members,

wherein the filter element 1s a substantially solaid disk

- T

made of a porous polymer material having a pore slze o0f

about 5 microns or less; and
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fixedly connecting the two frame members directly to

each other to capture the filter element therebetween as a

pre—-assembled unitary assembly, wherein a second one of the

frame members 1s sized and shaped to be connected to an end

F
—

of a different first filter element, where the filter

element comprises a rigid disk shaped member, where the

second frame member comprises spacer ribs to space the

filter element at a predetermined location on the second

frame member.

26. The method as 1in claim 25, wherein fixedly connecting

the two frame members directly to each other comprises

ultrasonically welding the two frame members to each other.
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