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(57) Abstract: A filtration system comprising a main filter assembly having a frame (18, 20) and filter media (12) comprising
pleated sections arranged in a row of V shapes within the frame (18, 20). The filter media (12) is spaced from an upstream face
of the frame a distance sufficient to prevent blinding of the filter media (12) by an upstream filter media (33), thereby eliminating
a filtration stage and reducing the volume of the filtration system. Filter media alignment members disposed within the frame (18,
20) assist in holding the filter media sections in alignment within the frame (18, 20). In another embodiment, flexible strips of edge
banding, preferably of a filter material, are affixed to adjacent upper and lower longitudinal edges of the sections of the filter media
(12). The edge banding minimizes pressure drop across the filter and is simpler and less costly to manufacture.
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Air Filtration System With
Recessed Filter and Edge Banding

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit under 35 U.S.C.
S 119(e) of U.S. Provisional Application No. 60/213, 060,
filed June 21, 2000, and U.S. Provisional Application No.
60/249,949, filed on November 20, 2000, the disclosures

of which are incorporated by reference herein.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT
N/A

BACKGROUND OF THE INVENTION

Certain HVAC applications use air filtration systems
incorporating several stages of filtration. In a first
stage, a prefilter is used to trap particles in the range
of 5 microns and greater. In a second stage, a second or
main filter is used to trap smaller particles in the
range of 3 to 5 microns, and so on depending on the
application. The main filter assembly includes sections
of filter media that have been arranged in an accordion
fashion to from a row of aligned V shapes. Adjacent
sections are held in place by longitudinal bridging
strips that bridge adjacent end faces. The frame and
bridging strips are typically formed from a molded or
extruded plastic material. Other stages of filtration may

be provided downstream of the main filter assembly.
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In these multi-stage filter systems, the prefilter
cannot be butted directly against the main filter to
prevent blinding off of the main filter, which would
increase the resistance to air flow and decrease service
life. The prefilter is thus typically provided as a
separate assembly that is located upstream of ‘the main
filter assembly. The prefilter assembly accordingly takes

up a whole stage of filtration.

SUMMARY OF THE INVENTION

The present invention provides a system for butting
up filters together while keeping a sufficient
separation, preferably 1 inch, between them necessary’ for
optimum performance. The present invention accordingly
eliminates a stage of filtration and reduces the volume
taken by the additional stage of filtration.

In a further embodiment, the present invention also
provides a filtration system incorporating edge banding
on adjaéent V-shaped sections of filter media in the main
filter assembly. The edge banding comprises strips of a
strong sheet media, for example, a nonwoven polyester
material or extruded, calendered polymers or plastics.
The strips are preferably adhesively bonded along the
edges of adjacent V-shaped sections.

The edge banding eliminates the need for extruded
plastic bridging strips, which increase the pressure drop
across the filter. Accordingly, the present invention
results in a lesser pressure drop across the filter and

is simpler and less costly to manufacture.
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DESCRIPTION OF THE DRAWING

The invention will be more fully understood from the
following detailed description taken in conjunction with
the accompanying drawings in which:

Fig. 1 1is a cross-sectional view of a first
embodiment of a filtration system of +the present
invention takeh along line I-I of Fig. 3;

Fig. 2 1is a top plan view of the filtration system
of Fig. 1;

Fig. 3 is an end view of the filtration system of
Fig. 1;

Fig. 4 is a bottom plan view of the filtration
system of Fig. 1;

Fig. 5 is an exploded view of the filtration system
of Fig. 1;

Fig. 6 is a top plan view of a further embodiment of
a filtration system of the present invention;

Fig. 7 is an end view of the filtration system of
Fig. 6;

Fig. 8 1is a bottom plan view of the filtration
system of Fig. 6;

Fig. 9 is a top plan view of a prefilter for use
with the filtration system of the present invention;

Fig. 10 is a side view of a clip for use with the
prefilter of Fig. 9;

Fig. 11 is an exploded view of the filtration system
of Fig. 6;

Fig. 12 is a top plan view of a prefilter extension
frame according to the present invention;

Fig. 13 is a top plan view of a segment of the

prefilter extension frame of Fig. 12;
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Figs. 13A and 13B are partial enlarged views of ends
of the segment of Fig. 13; and

Fig. 14 is a side view of the segment of Fig. 13.

Fig. 15 is an isometric exploded view of a further
embodiment utilizing a filter media section and strip of
edge banding according to the present invention;

Fig. 16 is an isometric view of a row of filter
media sections and strips of edge banding according to
the present invention;

Fig. 17 is a top plan view of a filtration system
with edge banding according to the present invention;

Fig. 18 is an end view of the filtration system with
edge banding of Fig. 17;

Fig. 19 1is a bottom plan view of the filtration
system with edge banding of Fig. 3; and

Fig. 20 is a side view of the filtration system with

edge banding of Fig. 17.

DETAILED DESCRIPTION OF THE INVENTION

A filtration system of the present invention is
illustrated in Figs. 1-9. The filtration system has a
frame 10, preferably formed of a plastic material, in
which sections 12 of filter media are placed. The filter
media may be, for example, a non-woven polyester
material. Each section of filter media comprises a sheet
that has been pleated or folded in an accordion fashion
and mounted in the frame adjacent to other sections at an
angle to form a row of aligned V-shapes. Adjacent
sections 12 are held in place by stiff longitudinal
bridging strips 14 that bridge adjacent end faces 16 of
the section. The bridging strips 14 may be bent along
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their longitudinal length to accommodate the angled
disposition of the end faces of adjacent sections. The
bridging strips are relatively stiff structural members
and they hold adjacent filter media sections spaced
slightly apart (see Fig. 1).

In-a first embodiment, illustrated in Figs. 1—5, the
frame 10 includes two opposed end walls 18 and two
opposed side walls 20 that are Jjoined to form a
rectangular, generally square, configuration. Two side
bridging members 22 attach the outermost filter media
sections to the side walls. The side bridging members 22
may be integrally formed with the side walls 20 or may be
formed separately from the side walls and subsequently
fastened to the side walls in any suitable manner.

The inside faces 24 of the end walls 18 include
inwardly facing linear protrusions 26 angled to have the
same orientation as the V-shapes of the aligned filter
media sections 12. The filter media sections 12 are
aligned and retained in place against these protrusions
when the entire filter system is assembled. The inside
faces also include inwardly facing lips 28 that receive
the bridging strips. The end walls, side walls, and
filter media sections are fixed together in any suitable
manner. For example, the filter media sections may be
glued to the side walls. The end panels are then filled
with an adhesive, such as a polyurethane, and set onto
the filter media sections. Any other suitable manner of
assembling the filtration system, for example, with
ultrasonic welding, may be used, as would be known in the

art.
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The side walls and end walls of the frame include
extending wall portions 30 sized to form a recess 31. A
prefilter assembly 33 (see Figs. 1 and 9) fits adjacent
the recess. For example, the end or side walls may
include inwardly facing lips 32. The prefilter assembly
fits against the lips and is attached to the frame by
clips, such as the clip 37 illustrated in Fig. 10. A
variety of suitable clips are commercially available. In
this configuration, the prefilter is retained upstream of
the filter media in a spaced relation to the filter
media, such that the filter media is not blinded by the
prefilter. A recess depth, or spacing between the
prefilter assembly and the filter media, of 1 inch is
suitable. The direction of air flow is indicated by the
arrow 35 in Fig. 1.

In a second embodiment, illustrated in Figs. 6-9,
the frame 10' includes two opposed end walls 18' and two
opposed side walls 20' that join the ends of the end
walls to form a rectangular, generally square,
configuration. Thus, the side walls 20' do not extend to
the same depth as the end walls 18' as in the first
embodiment. The end walls 18' of the second embodiment
include protrusions 26' for aligning the filter media
sections 12 and lips 28' for receiving the bridging
sections 14, as discussed above in connection with the
first embodiment.

The end walls 18' and side walls 20' of the frame
10' include extending wall portions 30' sized to form a
recess 31', similar to the first embodiment. A recess
depth of 1 inch is suitable. The extending wall portions

30" of the side walls 20' may be sloped, as best
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indicated in Fig. 9, to aid in directing the air flow
through the filtration system. The prefilter assembly
rests on top of surfaces 32'. The end walls 18' and side
walls 20' may include outwardly facing recesses 36 or
surfaces 38 for receiving clips or another suitable
fastening device to attach the prefilter assembly.

In this manner, the prefilter does not constitute a
separate filtration stage incorporating a large assembly
maintained at the proper spacing from the main filter
assembly. The volume of the filtration system is
concomitantly reduced.

In a further embodiment, a prior art main filter
assembly may be retrofitted with a gasket 40, illustrated
in Figs; 12-14. The gasket, formed for example of closed
cell neoprene, may comprise four linear ,segments 42
interlocked or otherwise attached at the corners in a
square or rectangular configuration. One face 44 of the
gasket is then attached, for example, with adhesive, or
in any other suitable manner, to the upstream face of an
existing frame. The gasket has a suitable thickness, such
as 1 dinch, to space the prefilter assembly from the
filter media in the existing frame. The prefilter
assembly may be clipped po the gasket in any suitable
manner, as discussed above.

A further embodiment of the filtration system of the
present invention is illustrated in Figs. 15-20. As
discussed above, the filtration system includes a main
filter assembly having sections 112 of filter media that
are arranged in accordion fashion to form a row of
aligned V shapes. The sections are mounted within a frame

114 that includes two opposed end walls 116 and two
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opposed side walls 120 that are joined to form a square
or rectangular configuration. The inside faces 122 of the
end walls 116 typically include inwardly facing
protrusions 124, which aid in the alignmént and retention
of the filter media sections 112 when the entire filter
system is assembled.

Adjacent sections 112 of filter media are held in
place by longitudinal strips of edge banding 128 that
bridge adjacent end faces 130 of the sections 112. The
edge banding is a flexible, thin, sheet material or
media, for example, about 0.5 mm thick, although the
exact thickness can vary. Preferably, the strips of edge
banding are bonded using, for example, a polyurethane
adhesive to the end faces. Any other suitable manner of
affixing the edge banding to the end faces may be
employed, as would be recognized by those of skill in the
art. The edge banding allows the filter media sections to
abut each other at adjacent corners. In contrast, the
structural bridging strips hold adjacent sections spaced
slightly apart. Also, the edge banding allows the
sections to be held at a closer angle. Thus, the edge
banding allows a denser spacing of the filter media
sections within the frame, resulting in an increase in
surface area.

The edge banding may be formed from a variety of
sheet media. For example, a filter media material may be
used, such as a nonwoven polyester, which may also
comprise the material of the filter sections. The edge
banding preferably, however, is stronger than the filter
sections. For example, the edge banding may have a

density of 450 g/cc. Typical filter sections have a
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density of 115 g/cc. Alternatively, the edge banding may
be formed of a flexible sheet material such as an
extruded polyester sheet or a plastic material such as
ABS. The sheet media may be breathable, which further
minimizes resistance to air flow therethrough. In this
manner, the strips of edge banding are able to assist in
stabilizing and retaining the sections within the frame
while minimizing the pressure drop across the filter.

In typical filtration systems, three strips of edge
banding are provided on a first or top side and four
strips of edge banding are provided on the opposite or
bottom side. It will be appreciated, however, that any
suitable number of strips of edge banding may be
provided, depending on the configuration of the
particular filtration system. It will also be appreciated
that the configuration of the filtration system may be
different from the particular filtration system
illustrated in the embodiment described herein.

It will be appreciated that the filtration system
with recess of Figs. 1-9 may incorporate the edge-banded
filtration system of Figs. 15-20. The invention is not to
be limited by what has been particularly shown and

described, except as indicated by the appended claims.
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CLAIMS

What is claimed is:

1. A filtration system comprising:

a frame having two opposed end walls and two opposed
side walls arranged in a rectangular configuration, the
end walls and side walls including edges that define an
upstream face;

filter media comprising sections arranged in a row
of V shapes, each section extending longitudinally
between the opposed end walls and in alignment with the
opposed side walls, the filter media fixedly retained
within the frame and spaced from the upstream face a
distance sufficient to prevent blinding of the filter

media by an upstream filter assembly.

2. The filtration system of claim 1, further comprising
filter media alignment members disposed on the opposed
end walls to hold the filter media sections in alignmenf
between the opposed end walls, the alignment members

located to space the filter media from the upstream face.

3. The filtration system of claim 2, wherein the filter
media alignment members comprise inwardly facing

protrusions formed on the opposed end walls.

4. The filtration system of claim 3, wherein the
protrusions are oriented in alignment with the V shapes

of the sections of the filter media.
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5. The filtration system of claim 1, wherein the filter
media is spaced from the upstream face by approximately

one inch.

6. The filtration system of claim 1, wherein the side
walls of the frame further include side bridging members
disposed to retain outermost sections of the filter media

within the frame.

7. The filtration system of claim 1, further comprising
bridging members disposed over adjacent longitudinal

edges of the sections of the filter media.

8. The filtration system of claim 1, further comprising
flexible strips of edge banding affixed to adjacent
longitudinal edges of the V-shaped sections of the filter

media.

9. The filtration system of claim 1, wherein the end
walls and the side walls extend above the filter media to

form a recess.

10. The filtration system of claim 1, further comprising

a prefilter attached to the upstream face of the frame.

11. The filtration system of claim 10, wherein the

prefilter is attached to the frame by a clip mechanism.

12. The filtration system of claim 1, further comprising

a gasket affixed to the upstream face of the frame.
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13. A filtration system comprising:

a frame having two opposed end walls and two opposed
side walls arranged in a rectangular configuration, the
end walls and side walls including edges that define an
upstream face;

filter media comprising sections arranged in a row
of V shapes, each section extending longitudinally
between the opposed end walls and in alignment with the
opposed side walls; and

flexible strips of edge banding affixed to adjacent
upper and lower longitudinal edges of the sections of the

filter media.

1l4. The filtration system of claim 13, wherein the edge

banding comprises a filter media material.

15. The filtration system of claim 13, wherein the edge
banding has a greater density than the filter media

comprising the V-shaped sections.

l6. The filtration system of claim 13, wherein the edge

banding comprises a non-woven polyester.

17. The filtration system of claim 13, wherein the edge

banding comprises a flexible plastic material.

18. The filtration system of claim 12, wherein the edge

banding comprises an extruded polyester sheet.

19. The filtration system of claim 13, wherein the edge

banding is adhesively bonded to the sections.
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20. The filtration system of claim 13, wherein the
filter media is spaced from the upstream face a distance
sufficient to prevent blinding of the filter media by an

upstream filter media.

21. A filtration system comprising:

a frame having two opposed end walls and two opposed
side walls arranged in a rectangular configuration, the
end walls and side walls including edges that define an
upstream face;

filter media comprising sections arranged in a row
in V shapes, each section extending longitudinally
between the opposed end walls and in alignment with the
opposed side walls, the filter media fixedly retained
within the frame; and

a gasket fixedly attached to the upstream face of
the frame to define a recess separating the filter media

and an upstream filter media.

22. The filtration system of claim 21, wherein the
gasket comprises a rectangular frame formed of four

linear segments interlocked at corners.

23. The filtration system of claim 21, wherein the

gasket comprises rubber.
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