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(57) ABSTRACT 
The present invention is a floor cleaning apparatus including 
a housing, an intake opening in the housing, a Suction 
generator carried on the housing and a dirt collection assem 
bly carried on the housing. The dirt collection assembly is 
characterized by its unique construction including a parti 
tion, a filter assembly, a discharge conduit, a prefilter and a 
filter. 
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BAGLESS WACUUM CLEANER AND DUST 
CONTAINER ASSEMBLY 

0001) This application claims the benefit of U.S. Provi 
sional Patent Application Ser. No. 60/503,835 filed on 20 
Sep. 2003. 

TECHNICAL FIELD 

0002 The present invention relates generally to the floor 
care equipment field and, more particularly, to an upright or 
canister vacuum cleaner equipped with a novel dirt collec 
tion assembly and Such a dirt collection assembly. 

BACKGROUND OF THE INVENTION 

0.003 Bagless vacuum cleaner technology has long been 
known in the art. Japanese Patent Applications 56-136642 
and 56-136650 both published in 1981 disclose an upright 
Vacuum cleaner with a dirt collection chamber that remov 
ably connects to an opening of the main unit to facilitate user 
convenience during the emptying of the cleaner. A remov 
able filter fills an opening at the bottom of the dirt chamber 
and Serves to Separate dirt from air drawn through the 
Vacuum cleaner by the fan and motor assembly. 
0004. The present invention relates to an improved dirt 
collection assembly for an upright or canister vacuum 
cleaner. 

SUMMARY OF THE INVENTION 

0005 The present invention relates to a floor cleaning 
appliance or apparatus that comprises a housing, an intake 
opening in the housing, a Suction generator carried by the 
housing and a dirt collection assembly carried by the hous 
ing. The dirt collection assembly is characterized by having 
a dirt container including a Sidewall, an open first end, an 
open Second end and a partition dividing the dirt container 
into an inlet manifold and a dirt collection chamber. The 
partition includes at least one port that provides fluid com 
munication between the inlet manifold and the dirt collec 
tion chamber. Additionally a first inlet is provided in fluid 
communication with the inlet manifold and a first outlet is 
provided in the partition. 
0006 The dirt collection assembly also includes a filter 
assembly Seated in the open Second end of the dirt container. 
The filter assembly includes a housing having a filter cavity, 
a Second inlet and a Second outlet. A discharge conduit 
connects the first outlet of the dirt container with the second 
inlet of the filter assembly. A prefilter covers the first outlet 
and a filter is received in the filter cavity. 
0007. In accordance with additional aspects of the present 
invention, the dirt collection assembly further includes an air 
guide carried on the partition adjacent each port. Further the 
prefilter may take the form of a Screen, mesh or perforated 
plastic filter element. Still further the sidewall of the dirt 
container may be cylindrical in shape and the first inlet may 
be tangentially directed with respect to the Sidewall. Such a 
Structural arrangement allows for cyclonic airflow which 
functions to provide more efficient Separation between 
entrained dirt particles and the airStream. 
0008. In yet another embodiment of the present inven 
tion, the dirt collection assembly includes a Second port in 
the partition. Further the dirt collection assembly may 
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include a Second air guide carried on the partition adjacent 
the second port. Still further the dirt collection assembly 
may also include a lid closing the first end of the dirt 
container. 

0009. In accordance with yet another aspect of the 
present invention, a dirt collection assembly is provided. 
The dirt collection assembly comprises a dirt container 
including a Sidewall, an open first end and an open Second 
end. A partition divides the dirt container into an inlet 
manifold and a dirt collection chamber. At least one port is 
provided in the partition to furnish fluid communication 
between the inlet manifold and the dirt collection chamber. 
A first inlet is also provided in fluid communication with the 
inlet manifold and a first outlet is provided in the partition. 
A filter assembly is Seated in the open Second end of the dirt 
container. The filter assembly includes a housing having a 
filter cavity, a Second inlet and a Second outlet. A discharge 
conduit connects the first outlet of the dirt container with the 
second inlet of the filter assembly. A prefilter covers the first 
outlet and a filter is received in the filter cavity. The dirt 
collection assembly also includes the additional features 
described above with regard to the dirt collection assembly 
provided in the floor cleaning apparatus. 
0010. In the following description there is shown and 
described a preferred embodiment of the invention, simply 
by way of illustration of one of the modes best Suited to carry 
out the invention. As it will be realized, the invention is 
capable of other different embodiments and its several 
details are capable of modification in various, obvious 
aspects all without departing from the invention. Accord 
ingly, the drawings and description will be regarded as 
illustrative in nature and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

0011 The accompanying drawings incorporated in and 
forming a part of this specification, illustrate Several aspects 
of the present invention, and together with the description 
Serve to explain certain principles of the invention. In the 
drawings: 
0012 FIG. 1 is a perspective view of the upright vacuum 
cleaner of the present invention; 
0013 FIG. 2 is a partially schematical and cross-sec 
tional view of the dirt collection assembly of the present 
invention; and 
0014 FIG. 3 is a top plan view of the partition of the dirt 
collection assembly illustrated in FIG. 2. 
0015 Reference will now be made in detail to the present 
preferred embodiment of the invention, an example of which 
is illustrated in the accompanying drawing. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016 Reference is now made to FIG. 1 generally illus 
trating the floor cleaning apparatuS 10 of the present inven 
tion. In the illustrated embodiment the floor cleaning appa 
ratus 10 takes the form of an upright vacuum cleaner. It 
should be appreciated that the floor cleaning apparatuS 10 
may just as easily assume the configuration of a canister 
Vacuum cleaner, a handheld vacuum cleaner or even an 
eXtractOr. 
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0.017. The apparatus 10 comprises a housing 12 including 
a nozzle assembly 14 and a canister assembly 16. In the 
illustrated upright vacuum cleaner apparatus 10, the canister 
assembly 16 is pivotally connected to the nozzle assembly 
14. Of course, in an alternative embodiment Such as a 
canister vacuum cleaner the canister assembly 16 and nozzle 
assembly 14 would be connected together by a flexible hose. 
0.018. The nozzle assembly 14 includes an outer body 
shell 18. A portion of the body shell 18 is cut away in FIG. 
1 in order to show the intake opening 20 provided in the 
nozzle assembly 14. AS shown a rotary agitator 22 is carried 
by the nozzle assembly 14 adjacent to the intake opening 20. 
In fact, the illustrated rotary agitator 22 extends fully acroSS 
the intake opening 20. Of course, the rotary agitator 22 may 
include bristle tufts 24 or other cleaning structures for 
brushing and beating dirt and debris from a nap of an 
underlying carpet during the cleaning operation. 
0019. The canister assembly 16 includes a body shell 26 
with a cavity 28 for receiving and holding a dirt collection 
assembly generally designated by reference numeral 30. In 
addition, the canister assembly 16 includes a control stalk 32 
equipped with a hand grip 34. A control Switch 36 conve 
niently located adjacent the hand grip 34 allows the operator 
to turn the apparatus 10 off and on. A suction generator 38 
is provided in an internal compartment in the canister 
assembly 16 beneath the cavity 28. 
0020. The suction generator 38 comprises a fan and 
motor assembly. The motor of the Suction generator 38 may 
be connected by means of a transmission (not shown) to 
drive the rotary agitator 22. Alternatively, a separate, inde 
pendent motor may be provided to drive the rotary agitator 
22 if desired. The Switch 36 allows the operator to control 
the operation of the Suction generator 38 and the dedicated 
rotary agitator drive motor (if provided). Power is provided 
by an electrical cord from a standard wall outlet and/or by 
means of batteries carried on the apparatus 10. 
0021. As further shown in FIG. 1, the apparatus 10 
includes wheels 40 connected to the housing 12 in order to 
allow the apparatus to be moved Smoothly acroSS the floor 
being cleaned. In the illustrated embodiment two wheels 40 
are connected to the canister assembly 16 (only one is 
visible) and two additional wheels (not shown) are con 
nected to the nozzle assembly 14. An actuator 41 operates a 
height adjustment mechanism in a manner known in the art 
in order to allow the height of the rotary agitator 22 to be 
varied relative to the Surface being cleaned. The pivotal 
connection of the canister assembly 16 to the nozzle assem 
bly 14 allows the operator to freely move the apparatus 10 
back and forth and direct the apparatus during the cleaning 
operation. A spring loaded, foot operated latch 42 functions 
to Secure the canister assembly 16 in the upright position 
relative to the nozzle assembly 14 as illustrated in FIG. 1 
when not in use. 

0022. During vacuum cleaner operation, the bristle tufts 
24 or other cleaning Structures on the rotary agitator 22 
function to brush and beat dirt and debris from a nap of an 
underlying carpet being cleaned. That dirt and debris is 
entrained in an airStream being drawn into the intake open 
ing 20 by the Simultaneous operation of the Suction genera 
tor 38. Next the air entrained with dirt and debris is drawn 
into the dirt collection assembly 30 where the dirt and debris 
is captured. Clean air is then drawn over the motor of the 
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Suction generator 38 before being exhausted through a final 
filter (not shown) and the exhaust port 44 into the environ 
ment. 

0023 Reference will now be made to FIGS. 2 and 3 
which illustrate the dirt collection assembly 30 of the present 
invention in detail. The dirt collection assembly 30 includes 
a dirt container 46 having a sidewall 48 and a partition 50 
dividing the dirt container into an inlet manifold 52 and a 
dirt collection chamber 54. A lid 56 closes the open first end 
of the sidewall 48 and seals the inlet manifold 52. 

0024. As illustrated in FIGS. 2 and 3, the partition 50 
includes a first port 58 that provides fluid communication 
between the inlet manifold 52 and the dirt collection cham 
ber 54. Additionally, the partition 50 may include a second 
port 60 that also provides fluid communication between the 
inlet manifold 52 and the dirt collection chamber 54. An 
inlet 62 in the sidewall 48 allows dirt and debris to be drawn 
into the inlet manifold 52. An outlet 64 is provided in the 
partition 50. A prefilter 66 in the form of a metal or plastic 
mesh or Screen, or a perforated plastic filtering element 
covers the outlet 64. 

0025 The dirt collection assembly 30 also includes a 
filter assembly, generally designated by reference numeral 
70. The filter assembly 70 is seated in or on the open second 
end of the dirt container 46. More specifically, the filter 
assembly 70 includes a housing 72 including an inlet 74 and 
a cooperating housing lid 76 including an outlet opening 78. 
A filter 80 Such as a filter cartridge with a pleated filter media 
82 is held in a cavity 84 in the filter assembly 70. A discharge 
conduit 86 connects the outlet 64 of the partition 50 with the 
inlet 74 of the filter assembly 70. As should be appreciated, 
the discharge conduit 86 may be cylindrical in shape and 
extend through the middle of the dirt collection chamber 54. 
0026. In operation, air entrained with dirt and debris is 
drawn by the suction generator 38 of the apparatus 10 into 
the inlet manifold 52 through the inlet 62 (note action arrow 
A). An air guide or deflector 88 is provided on the partition 
50 adjacent the first port 58. Air entrained with heavy dirt 
and debris moves along the sidewall 48 of the inlet manifold 
52 and with the assistance of the air guide 88 is directed 
through the first port 58 into the dirt collection chamber 54 
(note action arrow B in FIG. 2). In a similar manner an air 
guide or deflector 90 is provided on the partition 50 adjacent 
to the second port 60. Thus, air entrained with dirt and debris 
is directed by the sidewall 48 and deflector 90 through the 
second port 60 into the dirt collection chamber 54 (note 
action arrow C in FIG. 3). The dirt and debris D is heavier 
than the air and collects in the bottom of the dirt 92 
collection chamber 54. The relatively clean air then returns 
to the inlet manifold 52 from the dirt collection chamber 54 
through a screen covered went 92. The size and shape of the 
vent 92 may be altered to influence air flow. 
0027. That air, now devoid of the heaviest dirt and debris, 
is drawn through the prefilter 66 where any remaining 
particles are Screened and particle passage is prevented. The 
air is then drawn through the outlet 64 and the discharge 
conduit 86 to the inlet 62 of the filter assembly which is in 
communication with the filter cavity 84. The air is then 
subjected to a final filtration by the media 82 of the filter 80 
before being discharged through the outlet opening 78 and 
drawn into the suction generator 38 of the apparatus 10 (note 
action arrow E in FIG. 2). 
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0028. The prefilter 66 may be serviced by removing the 
lid 56. The dirt collection chamber 54 may be emptied by 
opening the Second end of the dirt container 46: that is, by 
removing the filter assembly 70. The filter 80 may be 
serviced by removing the housing lid 76. 
0029. As illustrated, the sidewall 48 of the dirt container 
46 is cylindrical. Additionally, the inlet 62 is tangentially 
directed with respect to that sidewall 48. Further, the dis 
charge conduit 86 includes a cylindrical outer wall that is 
concentrically received in the middle of the dirt container 
46. Accordingly, in this embodiment cyclonic airflow is 
generated in both the inlet manifold 52 and the dirt collec 
tion chamber 54. It should be appreciated, however, that the 
dirt collection assembly 30 may also be designed to include 
a sidewall 48 that is other than cylindrical in shape, an inlet 
62 that is other than tangentially directed and a discharge 
conduit 86 with outer wall that is other than cylindrical in 
shape. 
0030 The foregoing description of the preferred embodi 
ment of this invention has been presented for purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the invention to the precise form disclosed. 
Obvious modifications or variations are possible in light of 
the above teachings. For example, while only one rotary 
agitator 22 is illustrated, the apparatuS 10 could include two 
or more. Further, while a “clean air” system is illustrated 
with the Suction generator 38 downstream from the dirt 
collection assembly 30, a “dirty air” system is also contem 
plated with the dirt collection assembly 30 downstream from 
the suction generator 38. Further, while the filter assembly 
70 is illustrated as being received and carried in the sidewall 
48 of the dirt container 46, the filter assembly 70 may be a 
completely Separate Structure from the dirt container 46 that 
is mounted to and carried on the canister assembly 16. 
0031. The embodiment was chosen and described to 
provide the best illustration of the principles of the invention 
and its practical application to thereby enable one of ordi 
nary skill in the art to utilize the invention in various 
embodiments and with various modifications as are Suited to 
the particular use contemplated. All Such modifications and 
variations are within the Scope of the invention as deter 
mined by the appended claims when interpreted in accor 
dance with the breadth to which they are fairly, legally and 
equitably entitled. The drawings and preferred embodiment 
do not and are not intended to limit the ordinary meaning of 
the claims and their fair and broad interpretation in any way. 

What is claimed 
1. A floor cleaning apparatus, comprising: 
a housing; 
an intake opening in Said housing, 
a Suction generator carried by Said housing, and 
a dirt collection assembly carried by Said housing, 
Said dirt collection assembly being characterized by 

including, 

a dirt container including a Sidewall, an open first end, an 
open Second end, a partition dividing Said dirt container 
into an inlet manifold and a dirt collection chamber, at 
least one port in Said partition providing fluid commu 
nication between said inlet manifold and Said dirt 
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collection chamber, a first inlet in fluid communication 
with said inlet manifold and a first outlet in said 
partition; 

a filter assembly Seated in Said open Second end of Said 
dirt container, Said filter assembly including a housing 
having a filter cavity, a Second inlet and a Second outlet; 

a discharge conduit connecting Said first outlet of Said dirt 
container with Said Second inlet of Said filter assembly; 

a prefilter covering Said first outlet, and 

a filter received in said filter cavity. 
2. The floor cleaning apparatus of claim 1, further includ 

ing an air guide carried on Said partition adjacent Said at least 
one port. 

3. The floor cleaning apparatus of claim 1, wherein Said 
prefilter is a Screen. 

4. The floor cleaning apparatus of claim 1, wherein Said 
prefilter is a mesh. 

5. The floor cleaning apparatus of claim 1, wherein Said 
prefilter is a perforated plastic filter element. 

6. The floor cleaning apparatus of claim 1, wherein Said 
Sidewall is cylindrical and Said first inlet is tangentially 
directed with respect to Said Sidewall. 

7. The floor cleaning apparatus of claim 2, further includ 
ing a Second port in Said partition and a Second air guide 
carried on Said partition adjacent Said Second port. 

8. The floor cleaning apparatus of claim 1, further includ 
ing a lid closing Said first end of Said dirt container. 

9. The floor cleaning apparatus of claim 1, wherein Said 
housing includes a nozzle assembly and a canister assembly. 

10. The floor cleaning apparatus of claim 9, wherein said 
canister assembly is pivotally connected to Said nozzle 
assembly. 

11. The floor cleaning apparatus of claim 9, wherein Said 
intake opening is provided in Said nozzle assembly. 

12. The floor cleaning apparatus of claim 11, further 
including at least one rotary agitator carried by Said nozzle 
assembly adjacent Said intake opening. 

13. A dirt collection assembly, comprising: 

a dirt container including a Sidewall, an open first end, an 
open Second end, a partition dividing Said dirt container 
into an inlet manifold and a dirt collection chamber, at 
least one port in Said partition providing fluid commu 
nication between Said inlet manifold and Said dirt 
collection chamber, a first inlet in fluid communication 
with said inlet manifold and a first outlet in said 
partition; 

a filter assembly Seated in Said open Second end of Said 
dirt container, Said filter assembly including a housing 
having a filter cavity, a Second inlet and a Second outlet; 

a discharge conduit connecting Said first outlet of Said dirt 
container with Said Second inlet of Said filter assembly; 

a prefilter covering Said first outlet, and 

a filter received in said filter cavity. 
14. The dirt collection assembly of claim 13, further 

including an air guide carried on Said partition adjacent Said 
at least one port. 
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15. The dirt collection assembly of claim 13, wherein said 
prefilter is a Screen. 

16. The dirt collection assembly of claim 13, wherein said 
prefilter is a mesh. 

17. The dirt collection assembly of claim 13, wherein said 
prefilter is a perforated plastic filter element. 

18. The dirt collection assembly of claim 13, wherein said 
Sidewall is cylindrical and Said first inlet is tangentially 
directed with respect to Said Sidewall. 
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19. The dirt collection assembly of claim 14, further 
including a Second port in Said partition and a Second air 
guide carried on Said partition adjacent Said Second port. 

20. The dirt collection assembly of claim 13, further 
including a lid closing Said first end of Said dirt container. 


