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(57) Abrégée/Abstract:

A filter assembly (10) for a vacuum cleaner includes a main housing (12) having an inlet (14) and an outlet (16). A motor (17)
moves air from the inlet (14) to the outlet (16) and a first filter (20) i1s between the inlet (14) and the outlet (16) for filtering air. An
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(57) Abrege(suite)/Abstract(continued):

iInner wall (30) and an outer wall (32) that Is spaced apart from the inner wall (30) form a cavity (34) therebetween. The inner wall
(30) has an inner opening (40) and the outer wall (34) has an outer opening (42). A back cover (44) Is removably secured to the
outer wall (34) over the outer opening (42) and has an access opening (46); an access cover (48) Is removably secured over the
access opening (46). A filter cartridge (60) I1s removably disposed within the cavity (34), the filter cartridge (60) has a first side (62)
with a first opening (64) and a second side (66) opposite to the first side (62) and adjacent to the access cover (48) with a seconad
opening (/70) and a second filter (80) disposed therebetween the openings (64, 70).
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(57) Abstract: A filter assembly (10) for a vac-
uum cleaner includes a main housing (12) hav-
ing an inlet (14) and an outlet (16). A motor (17)
moves air from the inlet (14) to the outlet (16) and
a first filter (20) is between the inlet (14) and the
outlet (16) for filtering air. An inner wall (30) and
an outer wall (32) that is spaced apart from the
inner wall (30) form a cavity (34) therebetween.
The inner wall (30) has an inner opening (40) and
the outer wall (34) has an outer opening (42). A
back cover (44) is removably secured to the outer
wall (34) over the outer opening (42) and has an
access opening (46); an access cover (48) is re-
movably secured over the access opening (46). A
filter cartridge (60) is removably disposed within
the cavity (34), the filter cartridge (60) has a first
side (62) with a first opening (64) and a second
side (66) opposite to the first side (62) and adja-
cent to the access cover (48) with a second open-
ing (70) and a second filter (80) disposed therebe-
tween the openings (64, 70).
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FILTER ASSEMBLY FOR A VACUUM CLEANER

BACKGROUND OF THE INVENTION

This invention relates to a vacuum cleaner having primary and secondary
filters, and more specifically, to an improved filter assembly for use as a secondary
filter.

Vacuum cleaners operate by filtering dirty air that tlows through a main
housing between a vacuum cleaner inlet and outlet. One well-known type of vacuum
cleaner uses a primary filter that incorporates a basin filled with liquid, preferably
water. A separator driven by a motor separates the dirt particles from the air and
deposits them into the water. Although such filter arrangements can be highly
effective, inevitably the vacuum cleaner filter 1s unable to filter all the air and smaller
particles of dirt escape through the outlet. To address this problem, a secondary filter
has been incorporated to further filter the air. The secondary filter 1s arranged between
the primary filter and the outlet to trap very small dirt particles. A pleated fibrous
filter, such as a HEPA filter, has been used that permits only virtually dirt-free air to be
expelled from the vacuum cleaner outlet.

It is difficult to provide the vacuum cleaner user convenient access to the
secondary filter located within the main housing when changing the filter. Several
components have been used as part of the filter assembly, and may be eliminated to
reduce cost. The filter has not been located within the housing in such a manner that
ensures proper placement and easy replacement of the filter., Furthermore, when the
user replaces the filter one is confronted with a difty filter that 1s messy and
undesirable in appearance. Therefore, what is needed is a self-contained filter

assembly having fewer components that is self-locating for easy replacement.

SUMMARY OF THE INVENTION AND ADVANTAGES

The present invention provides a filter assembly for a vacuum cleaner that

includes a main housing having an inlet and an outlet. A motor moves air from the
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inlet to the outlet, and a first filter is arranged between the inlet and the outlet for
filtering the air. An inner wall and an outer wall that is spaced apart from the inner
wall form a cavity between the walls. The cavity is located between the first filter
and the outlet. The inner wall has an inner opening that permits air to flow from the
first filter into the cavity, and the outer wall has an outer opening. A back cover is
removably secured to the outer wall over the outer opening to seal the cavity and
cuide the air from the cavity to the outlet. The back cover includes an access
opening that 1s removably secured to the back cover over the access opening to seal
the access opening. A filter cartridge is removably disposed within the cavity. The
filter cartridge has a first side with a first opening and a second side opposite the first
side and adjacent to the access cover with a second opening. The filter cartridge has
a second filter disposed therein between the first and the second openings for further
filtering the air. A portion of the first side is in sealing engagement with a portion of
the inner wall such that the first opening is aligned with the inner opening wherein
the motor moves the air from the inner opening to the second opening.

Accordingly, the above filter assembly provides a self-contained filter

assembly having fewer components that is self-locating for easy replacement.

BRIEF DESCRIPTION OF THE DRAWINGS
Other advantages of the present invention can be understood by reference to
the following detailed description when considered in connection with the
accompanying drawings wherein:
Figure 1 is a partially broken perspective view of the vacuum cleaner of the
present invention;

Figure 2 is an exploded perspective view of the vacuum cleaner shown in

- Figure 1;

Figure 3 is a partial rear perspective view of the vacuum cleaner of Figure 1

with the back cover and tilter cartridge of the present invention removed;
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3.

Figure 4 is an exploded perspective view of the back cover and access cover
of the present invention,;

Figure 5 is a rear perspective view of the filter cartridge of the present

invention; and

Figure 6 is a front perspective view of the filter cartridge shown in Figure 3.

DETAILED DESCRIPTION OF THE PREFERRED EMB ODIMENT

A vacuum cleaner assembly is shown at 10 in Figure 1 and 2. Vacuum
cleaners using a liquid basin or water pan filter are known to those skilled in the art
as described in United States Patent No. 5,096,475.

‘ The vacuum cleaner assembly 10 includes a main
housing 12 having an inlet 14 and an outlet 16. The inlet 14 is preferably a round
opening adapted to receive a vacuum hose. The outlet 16 includes a plurality of
slotted vents 19 opposite the inlet 14. A motor 17 1s supported within the main
housing 12 between the inlet 14 and the outlet 16 for drawing air into the inlet 14
and exhausting air outwardly through the outlet 16. A primary or first filter, such as
a water pan 20 filled with a liquid filter medium such as water, is arranged below the
motor 17 between the inlet 14 and outlet 16. A separator 22 is driven by the motor
17 for separating dirt particles in the air and depositing them into the water in the
water pan 20.

Referring to Figures 2 and 3, the main housing 12 has an inner wall 30 and
an outer wall 32 spaced apart from the inner wall 30 forming a cavity 34 between the
walls 30, 32. The main housing 12 may utilized several components (o form the
inner 30 and outer 32 walls. The cavity 34 is interposed between the water pan 20
and the outlet 16. The inner wall 30 has an inner opening 40 toward the mterior of
the main housing 12 that permits air to flow from the water pan 20 into the cavity
34. As shown in Figure 3, air flows through the inner opening 40 and between the
walls 30, 32, finally exiting through the outlet 16. The outer wall 32, or exterior

wall of the main housing 12, has an outer opening 42 that provides access to the
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cavity 34. A back cover 44 is removably secured to the outer wall 32 over the outer
opening 32 to seal the cavity 34 and guide or direct the air from the cavity 34 to the
outlet 16.

Referring to Figure 4, the back cover 44 has an access opening 46 that 1s
sealed by an access cover 48 removably secured to the back cover 44 over the access
opening 46. The back cover 44 may be secured using threaded fastener, or tabs 50
integrally formed with the back cover 44 that coact with the outer wall 32. 'The

access cover 48 is preferably secured to the back cover 44 by tabs 52. The access

cover 48 is removed for use of a blower attachment, which 1s discussed in more
detail below. The back cover 44 includes a cleat assembly 54 integral with the back
cover 44 for stowing an electrical cord. The cleat assembly 54 is of the type
disclosed in United States Patent No. 5,924,642, which has retractable retaining |
arms 56 movable between retracted and extended positions. By incorporating the
electrical cord cleat assembly 34 into the back cover 44, several components may be
eliminated thereby simplifying assembly and reducing cost.

The filter cartridge 60 of the present invention is removably disposed within
the cavity 34. With reference to Figures 5 and 6, the filter cartridge 60 has a first
side 62 with a first opening 64 and a second side 66 opposite the first side 62 with a
second openfing 70. The second side 66 is adjacent to the back cover 44 with the
second opening 70 aligned with access cover 48. The filter cartridge 60 comprises
first 76 and second 78 portions, respectively including first 62 and second 66 sides,
are secured to one another, preferably by welding. A second filter 80, preferably a
HEPA filter, is disposed between the portions 76, 78. Air flows through the filter 80
from the first opening 64 to the second opening 70. When the second filter 80 needs
replacement, the whole filter cartridge 60 is replaced. In this manner, the messy
filter 80 is retained within the clean filter cartridge 60 so that the user does not get
dirty changing the filter 80. Additionally, a cleaner, more pleasing appearance 18

provided to the user.
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A foam seal 82 is secured to a portion of the first side 62 around the first
opening 64. The filter cartridge 60 is installed into the cavity 34 in sealing
engagement with a portion of the inner wall 30 with the first opening 64 being
aligned with the inner opening 40. The foam seal 82 ensures that the air flows
through the second filter 80 and does not leak past the filter cartridge 60. The first
portion 76 may include louvers 84 that extend across the first opening 64 for
directing the air across the second filter 80 in a desired path.

To locate the filter cartridge 60 within the cavity 34, the outer wall 32
includes an aperture 88, preferably at the bottom of the outer opening 42. The filter
cartridge 60 includes a downwardly depending tab 90 adapted to be received in the
aperture 88 (shown in Figure 3) for locating the filter cartridge 60 within the cavity
34. When the back cover 44 is removed, the filter cartridge 60 may be tilted forward
for removal from the cavity 34. The second portion 78 includes at least one
outwardly extending leg 92 for coacting with the back cover 44 and locating the
filter cartridge 60 at a distance from the back cover 44 to permit the air to flow from
the second opening 70 to the outlet 16 uninhibited.

The second portion 78 includes a collar 96 about the second opening 70 for a
blower attachment when the access cover 48 is removed. The blower attachment
may then be installed into the collar 96.

The invention has been described in an illustrative manner, and it is to be
understood that the terminology that has been used is intended to be in the nature of
words of description rather than of limitation.

Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. It is, therefore, to be understood that within
the scope of the appended claims the invention may be practiced otherwise than as

specifically described.
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CLAIMS
What 1s claimed is:
1. A filter assembly for a vacuum cleaner comprising:

a main housing having an inlet and an outlet;

a motor for moving air from said inlet to said outlet;

a first filter interposed between said inlet and said outlet for filtering the air;

an inner wall and an outer wall spaced apart from said inner wall forming a
cavity between said walls, said cavity interposed between said first filter and said
outlet, said inner wall having an inner opening permitting air to flow from said first
filter into said cavity and said outer wall having an outer opening;

a back cover removably secured to said outer wall over said outer opening to
seal said cavity and guide the air from said cavity to said outlet, said back cover
having an access opening;

an access cover removably secured to said back cover over said access
opening to seal said access opening; and

a filter cartridge removably disposed within said cavity, said filter cartridge
having a first side with a first opening and a second side opposite said first side and
adjacent to said access cover with a second opening, said filter cartridge having a
second filter disposed therein between said first and said second openings for further
filtering the air, and a portion of said first side in sealing engagement with a portion
of said inner wall with said first opening being aligned with said inner opening

wherein the motor moves the air from the inner opening to the second opening.

2. The assembly of claim 1 wherein said inner and said outer wall are

formed by said main housing.

3. The assembly of claim 1 further comprising a separator driven by said
motor, and wherein said first filter comprises a basin filled with liquid for filtering

the air.
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4, The assembly of claim 1 wherein said filter cartridge comprises first
and second portions secured to one another with said second filter disposed
therebetween, said first and said second portions having said first and said second

openings respectively.

5. The assembly of claim 4 wherein said first and said second portions

are secured to one another by welding said portions together.

6. The assembly of claim 4 wherein said first portion includes a foam

seal attached thereto about said first opening for sealing against said inner wall.

7. The assembly of claim 6 wherein said first portion includes louvers
extending across said first opening for directing the air across the second filter in a

desired path.

8. The assembly of claim 4 wherein said outer wall includes an aperture
and said filter cartridge includes a depending tab adapted to be received in said

aperture for locating said filter cartridge within said cavity.

9. The assembly of claim 4 wherein said second portion includes at least
one outwardly extending leg for coacting with said back cover and locating said
filter cartridge at a distance therefrom to permit the air to flow from said second

opening to said outlet.

10.  The assembly of claim 4 wherein said second filter comprises a

HEPA filter.

SUBSTITUTE SHEET (RULE 26)
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11.  The assembly of claim 4 wherein said second portion includes a

collar about said second opening for a blower attachment when said access cover 18

removed.

12.  The assembly of claim 1 wherein said back cover includes a plurality
of attachment tabs adapted to coact with said outer wall for removably securing said

back cover thereto.

13.  The assembly of claim 1 wherein said access cover includes a

plurality of attachment tabs adapted to coact with <aid back cover for removably

securing said access cover thereto.

14.  The assembly of claim 1 wherein said back cover includes a cleat

assembly integral with said back cover for stowing an electrical cord, said cleat

having retractable retaining arms movable between retracted and extended positions.

15. A filter assembly for a vacuum cleaner comprising:

a main housing having an inlet and an outlet;

a motor for moving air from said inlet to said outlet;

a first filter interposed between said inlet and said outlet for filtering the air;

an inner wall and an outer wall spaced apart from said inner wall forming a
cavity between said walls, said cavity interposed between said first filter and said
outlet, said inner wall having an inner opening and said outer wall having an outer
opening;

a back cover removably secured to said outer wall over said outer opening,
said back cover having an access opening;

an access cover removably secured to said back cover over said access

opening; and
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a filter cartridge removably disposed within said cavity, said filter
cartridge having a first side with a first opening and a second side adjacent to
said access cover with a second opening, said filter cartridge having a second
filter disposed between said first and said second sides, and a portion of said first
side in sealing engagement with a portion of said inner wall with said first

opening being, aligned with said inner opening.

16. A filter assembly for a vacuum cleaner comprising:

a housing having an inlet and an outlet; a first filter for filtering air prior
to being exhausted outwardly through said outlet: a filter cartridge disposed in a
cavity formed by the housing between the first filter and the outlet; a back cover
removably secured to housing over an outer opening to seal the cavity, the back
cover having an access opening; an access CoOver removably secured to the back

cover over said access opening to seal said access opening.

17. A filter assembly for a vacuum cleaner comprising:

a housing having an inlet and an outlet; a filter cartridge disposed In a
cavity formed by the housing between the inlet and the outlet; a back cover
removably secured to housing over an outer opening to seal the cavity, the back
cover having an access opening; an access Cover removably secured to the back

cover over said access opening to seal said access opening.
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