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(57) ABSTRACT 

An upright Vacuum cleaner includes an upright housing 
section and a noZZle base section. A cyclonic air?ow dirt and 
dust separating chamber is de?ned in the upright housing 
section. A suction source pulls air and entrained dirt, dust, 
and other contaminants through a main suction opening 
formed in the underside of the noZZle base section and into 
the cyclonic air?ow chamber. The cyclonic air?ow chamber 
causes the suction airstream to travel in a cyclonic path such 
that the entrained contaminants are separated therefrom and 
deposited into a dirt container that de?nes the chamber. A 
main ?lter element ?lters residual contaminants from the 
suction airstream between the chamber and the suction 
source. An exhaust ?lter housing includes an airstream 
suction duct in ?uid communication with an outlet of the 
air?ow chamber and an inlet of the suction source. An outlet 
of the suction source is in ?uid communication with an 
exhaust plenum of the exhaust ?lter housing. An exhaust 
?lter is positioned radially outward of the exhaust plenum 
such that exhaust air is forcedly radially outward through the 
exhaust ?lter from the exhaust plenum to ensure that the air 
discharged into the atmosphere is contaminant free, includ 
ing those contaminants introduced into the airstream by the 
suction source itself. 

72 Claims, 6 Drawing Sheets 
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UPRIGHT VACUUM CLEANER WITH 
CYCLONIC AIRFLOW PATHWAY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to the vacuum cleaner arts. 
More particularly, the present invention relates to upright 
vacuum cleaners that are used for suctioning dirt and debris 
from carpets and ?oors. 

Upright vacuum cleaners are well known in the art. Two 
types of upright vacuum cleaners are a soft bag-type vacuum 
cleaner and a hard shell-type vacuum cleaner. In a conven 
tional soft bag-type vacuum cleaner, a vacuum source gen 
erates the suction required to pull dirt from the carpet or 
?oor being vacuumed through a suction opening, through a 
motor/ fan housing, and into a ?lter bag housed within a soft 
bag secured to a handle portion of the vacuum cleaner. The 
cleaned air is then exhausted through the porous walls of the 
?lter bag and soft bag. In a conventional hard shell-type 
vacuum cleaner, a vacuum source generates the suction 
required to pull dirt from the carpet or ?oor being vacuumed 
through a suction opening and into a ?lter bag housed within 
a hard shell upper portion of the vacuum cleaner. Cleaned air 
travels through the porous walls of the ?lter bag, through the 
motor/ fan housing, and is then exhausted to the atmosphere. 

To avoid the need for vacuum ?lter bags altogether, and 
the associated expense and inconvenience of replacing ?lter 
bags, a third type of upright vacuum cleaner utilizes cyclonic 
air?ow, rather than a ?lter bag, to separate the majority of 
the dirt and other particulates from the suction air stream. 
After separating debris from the air stream, the air is 
typically ?ltered to remove any residual particulates. The 
?ltered air then travels through the motor/ fan housing and is 
exhausted. 

For many of the known cyclonic air?ow-type vacuum 
cleaners, the process of emptying a dirt collection container 
is inconvenient and often results in the spillage of the 
container contents. Further, in some cyclonic air?ow-type 
vacuum cleaners, the exhaust air is not su?iciently free of 
residual contaminants. Because the cyclonic action of such 
conventional cyclonic air?ow-type vacuum cleaners does 
not completely remove all dust, dirt and other contaminants 
from the suction air stream, it is necessary to include an 
exhaust ?lter downstream from the motor. As a result, some 
cyclonic air?ow-type vacuum cleaners incorporate a ?nal 
?lter stage such as a substantially rectangular or cartridge 
type exhaust ?lter positioned on one side of the vacuum 
cleaner upright housing section. Such cyclonic air?ow-type 
vacuum cleaners incorporating cartridge-type exhaust ?lters 
tend to have pro?les that are bulky and less maneuverable 
for the user. 

Accordingly, it has been deemed desirable to develop a 
new and improved upright vacuum cleaner having an opti 
mized air?ow pathway that overcomes the foregoing di?i 
culties and others while providing better and more advan 
tageous overall results. 

SUMMARY OF THE INVENTION 

According to the present invention, a new and improved 
upright vacuum cleaner is provided. 

In accordance with the ?rst aspect of this invention, a 
vacuum cleaner includes a cyclonic air?ow chamber that 
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2 
facilitates the separation of contaminants from a suction 
airstream. The air?ow chamber includes a chamber inlet and 
a chamber outlet. The chamber inlet is ?uidically connected 
with a noZZle base suction opening. An exhaust ?lter hous 
ing includes a suction airstream duct and an exhaust air 
stream plenum. The suction airstream duct communicate s 
with the chamber outlet. An airstream suction source 
includes a suction inlet and a suction outlet. The suction inlet 
communicates with the suction airstream duct, and the 
suction outlet communicates with the exhaust airstream 
plenum. A primary ?lter assembly is positioned between the 
cyclonic air?ow chamber and the suction source for ?ltering 
contaminants from the suction airstream. 

In accordance with another aspect of this invention, an 
upright vacuum cleaner includes an upright housing section 
including a handle, and a noZZle base section hingedly 
interconnected with the upright housing section. The noZZle 
base section includes a main suction opening formed in an 
underside thereof. A cyclonic air?ow chamber is de?ned in 
the upright housing section for separating dust and dirt from 
a suction airstream. The cyclonic air?ow chamber includes 
an chamber inlet and a chamber outlet. A suction source is 
located in one of the upright housing section and the noZZle 
base section and has a suction air?ow inlet and an exhaust 
air?ow outlet. The suction air?ow inlet is positioned remote 
from the chamber outlet. An exhaust ?lter housing is posi 
tioned below the cyclonic air?ow chamber and includes a 
suction airstream duct in ?uid communication with the 
chamber outlet and the suction air?ow inlet. A main ?lter 
assembly is located between the cyclonic air?ow chamber 
and the suction source for ?ltering residual dust and dirt 
from a suction airstream as it ?ows through the cyclonic 
air?ow dust and dirt separating chamber. 

In accordance with yet another aspect of this invention, an 
upright vacuum cleaner includes a separation chamber that 
facilitates the separation of debris from a suction airstream; 
an exhaust ?lter housing including an exhaust ?lter; a 
suction source housing including a suction source, wherein 
the separation chamber, the exhaust ?lter housing, and the 
suction source housing cooperate to de?ne an air?ow path 
way that i) extends axially downward from the separation 
chamber through the exhaust ?lter housing and into the 
suction source housing, ii) extends laterally across the 
suction source, iii) extends axially upward from the suction 
source housing into the exhaust ?lter housing, and iv) 
extends radially outward through the exhaust ?lter. 
One advantage of the present invention is the provision of 

a new and improved vacuum cleaner. 

Another advantage of the invention is found in the pro 
vision of the vacuum cleaner with a cyclonic air?ow cham 
ber through which the suction airstream ?ows for separating 
dust and dirt from the airstream and for depositing the 
separated dust and dirt into an easily and conveniently 
emptied dirt cup. 

Still another advantage of the present invention resides in 
the provision of a cyclonic air?ow upright vacuum cleaner 
with a main ?lter that effectively ?lters residual contami 
nants from the suction airstream between the cyclonic 
air?ow chamber an the motor assembly without unduly 
restricting air?ow and without premature clogging. 

Yet another advantage of the present invention is the 
provision of a cyclonic air?ow upright vacuum cleaner in 
which a direct air path is provided between an air?ow outlet 
from a main ?lter chamber and a vacuum source. Preferably, 
the vacuum source is positioned beneath the suction air?ow 
outlet. 
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Still yet another advantage of the present invention is the 
provision of an upright vacuum cleaner With an approxi 
mately annular exhaust ?lter located downstream from the 
suction motor assembly for ?ltering the exhaust airstream 
immediately prior to its exhaustion into the atmosphere. 
A further advantage of the present invention is the pro 

vision of a vacuum cleaner With a radial dirty air inlet into 
a dust separation chamber and an axial cleaner air outlet 
from the dust separation chamber, Wherein the outlet is 
separated from the inlet by a ?lter. Preferably, the dirty air 
inlet is located at an upper end of the dust separation 
chamber and includes a diverter for directing the inlet air 
along a tangential course Within the chamber. 

A yet further advantage of the present invention is the 
provision of a vacuum cleaner With a main ?ltration cham 
ber positioned directly above an exhaust ?lter housing 
Wherein the suction airstream ?oWs axially doWnWard to a 
motor/ fan housing through a central duct extending through 
the exhaust ?lter housing, and ?oWs from the motor/fan 
housing axially upWard back into the exhaust ?lter housing 
before ?oWing radially outWard through an annular exhaust 
?lter. 

A yet further advantage of the present invention is the 
provision of a vacuum cleaner With a main ?ltration cham 
ber de?ned by a removable dirt cup and a removable lid 
secured to the dirt cup, the dirt cup housing a removable 
main ?lter element. 

Still other bene?ts and advantages of the invention Will 
become apparent to those of average skill in the art upon a 
reading and understanding of the folloWing detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may take form in certain components and 
structures, a preferred embodiment of Which Will be illus 
trated in the accompanying draWings Wherein: 

FIG. 1 is a perspective vieW illustrating a cyclonic 
air?oW-type upright vacuum cleaner in accordance With the 
present invention; 

FIG. 2 is a front elevation vieW of the vacuum cleaner 
illustrated in FIG. 1; 

FIG. 3 is an exploded perspective vieW illustrating an 
upright housing section of the vacuum cleaner of FIGS. 1 
and 2.; 

FIG. 4 is an enlarged front elevation vieW in cross section 
of the upright housing section of the vacuum cleaner illus 
trated in FIG. 2 shoWing an air?oW pathWay through a 
cyclonic air?oW dust and dirt separating chamber, a motor/ 
fan housing, and an exhaust ?lter housing; 

FIG. 5 is a cross section vieW of the cyclonic air?oW dust 
and dirt separating chamber taken along the line SiS of 
FIG. 2; and 

FIG. 6 is a bottom plan vieW of a noZZle base section of 
the vacuum cleaner illustrated in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring noW to the FIGURES, Wherein the shoWings 
are for purposes of illustrating preferred embodiments of the 
invention only and not for purposes of limiting the same, 
FIG. 1 illustrates a cyclonic air?oW-type vacuum cleaner A 
including an upright housing section B and a noZZle base 
section C. The sections B, C are pivotally or hingedly 
connected through the use of trunnions or another suitable 
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4 
hinge assembly D so that the upright housing section B 
pivots betWeen a generally vertical storage position (as 
shoWn) and an inclined use position. Both the upright and 
noZZle sections B, C are preferably made from conventional 
materials such as molded plastics and the like. The upright 
section B includes a handle 20 extending upWard therefrom 
by Which an operator of the vacuum A is able to grasp and 
maneuver the vacuum. 

During vacuuming operations, the noZZle base C travels 
across the ?oor, carpet, or other subjectant surface being 
cleaned. With reference to FIG. 6, an underside 22 of the 
noZZle base includes a main suction opening 24 formed 
therein Which extends substantially across the Width of the 
noZZle at the front end thereof. As is knoWn, the main 
suction opening 24 is in ?uid communication With the 
vacuum upright housing section B through a connector hose 
assembly 26 and a diverter valve assembly 27. The diverter 
valve assembly 27 permits suction air?oW to be draWn from 
either the noZZle base section C or from a conventional 
above-the-?oor cleaning assembly, such as an extendable 
hose (not shoWn) connected to the diverter valve assembly 
and/or removable suction noZZle attachments (eg a Wand, 
etc.). A rotating brush assembly 28 is positioned in the 
region of the noZZle main suction opening 24 for contacting 
and scrubbing the surface being vacuumed to loosen embed 
ded dirt and dust. A plurality of Wheels or casters 30 support 
the noZZle on the surface being cleaned and facilitate its 
movement thereacross. 

The upright vacuum cleaner A includes a vacuum or 
suction source for generating the required suction air?oW for 
cleaning operations. With reference noW to FIG. 3, a suitable 
suction source, such as an electric motor and fan assembly 
E, generates a suction force in a suction inlet 32 of a 
tWo-piece motor/fan housing 34a, 34b, and generates an 
exhaust force in an exhaust outlet 36 of the motor/fan 
housing 34a, 34b. In effect, the suction airstream ?oWs in a 
loop through the motor/fan housing. More particularly, the 
suction airstream enters the suction inlet 32 of the motor/fan 
housing and then ?oWs laterally across a suction inlet duct 
33. The airstream is then draWn doWnWard through a fan 
inlet duct 35 and forced (i.e. draWn and then exhausted) 
laterally across the motor/fan assembly E before ?oWing 
upWard through an exhaust outlet duct 37 and through the 
arcuate, semi-circular or crescent-shaped exhaust outlet 36. 
The motor/fan assembly air?oW exhaust outlet 36 is in 

?uid communication With a ?nal ?lter assembly F for 
?ltering the exhaust airstream of any contaminants Which 
may have been picked up in the motor/fan assembly E 
immediately prior to its discharge into the atmosphere. The 
motor/ fan assembly suction inlet 32, on the other hand, is in 
?uid communication With a cyclonic suction air?oW dust 
and dirt separating stage G via a central suction duct 38 of 
an annular, ?nal ?lter assembly housing 40, to generate a 
suction force in the dust and dirt separating stage G. 
The cyclonic suction air?oW dust and dirt separating stage 

G, housed in the upright section B, includes a cyclonic 
air?oW chamber 42 de?ned by a dirt cup, container, or 
housing 44 Which is pivotally and releasably connected to 
the upright housing section B. A suction airstream from the 
noZZle base section C passes through a suction duct 46 of a 
rear panel 48 and enters an upper portion of the cyclonic dust 
and dirt separation chamber 42 through a generally radial 
suction airstream inlet 50. The inlet 50 includes an aperture 
52 through the container sideWall 44, and a diverter 54 that 
is attached to the rear panel 48 and passes through the 
aperture 52 When the container 44 is secured to the upright 
housing section B. 
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As best shown in FIG. 5, the diver‘ter 54 directs the 
generally radial suction airstream tangentially in the con 
tainer 44, thus causing a cyclonic air?oW Within the con 
tainer. It should be appreciated that the generally radial 
suction stream inlet 50 of the present invention reduces the 
Width and depth pro?le of the upright housing section B 
relative to knoWn generally tangential suction airstream 
inlets. That is, the location of the inlet 50, the outlet 70, and 
the generally cylindrical con?guration of the cyclonic air 
?oW chamber 42 causes the suction airstream to folloW a 
sWirling or cyclonic path doWnWard Within the chamber 42. 
The air ?oWs radially inWard through a generally tubular or 
toroidally-shaped primary or main ?lter K, and then doWn 
Wardly through the holloW center of the ?lter. The orienta 
tion of the inlet diver‘ter 54 affects the direction of cyclonic 
air?oW, and the invention is not meant to be limited to a 
particular direction, i.e. clockWise or counterclockwise. 

With reference noW to FIG. 2, the dirt container 44 is 
secured to the vacuum cleaner upright section B through a 
latch assembly 56 Which, When actuated, releases the dirt 
container 44 from an operative upright position. The latch 
assembly 56 is associated With a cover or lid 58 that is 
removably secured to the container 44 via a bayonet-type 
locking arrangement 60 (FIG. 1). Ahandle 62 is provided on 
an upper portion of the lid 58 to facilitate operator move 
ment of the container betWeen the operative, upright 
position, and a removed position. The latch 56 retains the 
dirt container in the operative upright and secured position. 
As is Well knoWn, the latch 56 can be biased through the use 
of a spring or other resilient member or via the natural 
resiliency of the plastic from Which it is molded. 

The dirt container 44 includes an integral handle 64 (FIG. 
3) for use in holding the container With the lid 58 is removed 
so as to empty the dust chamber 42 from an open upper end 
of the container 44. With reference noW to FIG. 4, the dirt 
container 44 also includes a main ?lter support in the form 
of a cage or like structure 66 extending upWardly from a 
?oor or base thereof. The cage 66 is positioned in a central 
region of the cyclonic air?oW chamber 42. The main ?lter 
element K is positioned over the cage 66. 

The ?lter element K is engaged in an interface ?t With the 
cage 66 so that the ?lter is releasably yet securely retained 
in its operative position, even When the dirt cup 44 is 
removed from the vacuum cleaner and inverted, With the id 
58 removed, for purposes of emptying the contents thereof. 
Thus, over the entire height of the dirt cup 44, an annular 
cyclonic air?oW passage is de?ned betWeen the main ?lter 
K and the dirty cup 44. 

In the embodiment being described the main ?lter element 
K includes a pleated ?lter medium 67a generally taken in the 
form of a holloW right cylinder. The main ?lter element K 
also includes an annular upper tray 67b and an annular loWer 
tray 67c positioned (e.g. adhesively bonded, etc.) at oppos 
ing axial ends of the ?lter medium. The upper and loWer 
trays 67b, 67c can be formed from a material di?ferent from 
that of the ?lter medium, such as plastic, metal, carboard, 
etc. 

A preferred medium for the ?lter element K comprises 
polytetra?uoroethylene (PTFE) a polymeric, plastic material 
commonly referred to by the registered trademark 
TEFLON®. The loW coef?cient of friction of a ?lter 
medium comprising the PTFE facilitates cleaning of the 
?lter element by Washing. Most preferably, the pleated ?lter 
medium is de?ned substantially or entirely from GORE 
TEX®, a PTFE-based material commercially available from 
W. L. GORE & ASSOCIATES, Elkton, Md. 21921. The 
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6 
preferred GORE-TEX® ?lter medium, also sold under the 
trademark CLEANSTREAM® by W. L. GORE & 
ASSOCIATES, is an expanded PTFE membrane de?ned 
from billions of continuous, tiny ?brils. The ?lter blocks the 
passage of at least 99% of particles 0.3 pm in siZe or larger. 
Although not visible in the draWings, the inWardly and/or 
outWardly facing surface of the CLEANSTREAM® ?lter 
membrane is preferably coated With a mesh backing material 
of plastic or the like for durability since it enhances the 
abrasion-resistance characteristics of the plastic ?lter mate 
rial. The mesh may also enhance the strength of the plastic 
?lter material someWhat. 

Alternatively, the ?lter element K comprises POREX® 
brand, high-density polyethylene-based, open-celled, porous 
media available commercially from Porex Technologies 
Corp. of Fairbum, Ga. 30212, or an equivalent foraminous 
?lter media. This preferred ?lter media is a rigid open-celled 
foam that is moldable, machinable, and otherWise Workable 
into any shape as deemed advantageous for a particular 
application. The preferred ?lter media has an average pore 
siZe-in the range of 45 um to 90 um. It can have a 
substantially cylindrical con?guration as is illustrated in 
FIG. 3, or any other suitable desired con?guration. The ?lter 
element could also have a convoluted outer surface to 
provide a larger ?ltering area. Some ?ltration is also per 
formed by the dirt L that has accumulated in the bottom end 
of the dirt cup as shoWn by the arroW M. 
The dust and dirt cup or container 44 has a substantially 

closed loWer end 68 having a centrally positioned aperture 
70 that de?nes an outlet of the chamber 42. In the embodi 
ment being described, the aperture 70 is defined by a stem 69 
comprising a first wall portion 69a and a second wall 
portion 69b. The stem 69 substantially surrounds aperture 
70. Second wall portion 69b is shown as having a smaller 
diameter than first wall portion 69a. The first portion 69a is 
shown protruding from a raised area or pedestal 73 defined 
in the lower end or base wall 68. Stem 69 is shown extending 
in substantial alignment with an axis of the container 44. 
Lower tray 6 7 c of filter element K engages stem 69 such that 
at least a portion ofstem 69 extends along and is located 
Within the ?lter cage 66 supporting ?lter element K on 
container 44 within chamber 42. An inside wall 67d oflower 
tray 67c engages?rst wallportion 69a ofstem 69. The ?nal 
?lter assembly housing 40 is positioned beneath and sup 
ports the dirt cup 44. With reference again to FIG. 3, the 
housing 40 is mounted on a front panel 71 of the upright 
housing section B. An upper cover 72 of the ?nal ?lter 
housing includes a raised circular shoulder that mutually 
conforms to and supports the bottom of the container 44. The 
cover 72 includes a central aperture 74 that permits the 
aperture 70 of the container 44 to communicate With the 
central suction duct 38 of the annular housing 40. A disk 
type secondary ?lter 76 and an elastomer ring seal 78 can be 
positioned Within the cover aperture 74. The disk-type ?lter 
can be formed from a conventional open-celled foam or 
sponge material. The ?lter 76 prevents dirt and debris from 
reaching the motor/fan assembly E in the event that the ?lter 
K fails in any manner. That is, should there be a leak in the 
?lter K, the secondary ?lter 76 Will prevent dirt from being 
draWn into the motor and fan assembly E. 
The suction airstream is draWn through the secondary 

?lter 76 and central suction duct 38 and into the inlet 32 of 
the fan/motor housing 34a, 34b, Where the suction airstream 
cools the fan/motor assembly E prior to being discharged 
from the fan/motor housing 34a, 34b through the outlet 36 
thereof. The exhaust air is discharged into an annular 
exhaust plenum or chamber 80 formed betWeen the sideWall 
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de?ning the central suction duct 38 and the ?nal-stage 
exhaust ?lter 82. 

The ?nal-stage exhaust ?lter medium is preferably a 
high-efficiency particulate arrest (HEPA) ?lter element that 
is bent, folded, molded, or otherWise formed into a generally 
annular or arcuate C-shape. As such, those skilled in the art 
Will recognize that even if the motor/fan assembly causes 
contaminants to be introduced into the suction airstream 
doWnstream from the main ?lter stage G, the ?nal ?lter 
assembly F Will remove the same such that only 
contaminant-free air is discharged into the atmosphere. 

Thus, as is evident from FIGS. 4 and 5, the present 
invention provides a compact air?oW pathWay arrangement 
that i) provides a greater surface area for ?ltering the exhaust 
airstream that conventional, substantially rectangular or 
cartridge-type exhaust ?lters, and ii) eliminates a 
conventional, substantially rectangular or cartridge-type 
exhaust ?lter and housing arrangement that extend generally 
from an exterior side surface of the vacuum cleaner upright 
housing section. 

With reference to the present invention, dirty air ?oWs 
into the inlet 50 and thus into the cyclonic chamber 42 
de?ned Within the dirt cup 44. As illustrated by the arroWs 
84 (FIG. 5) the air?oW into the chamber 42 is tangential due 
to the diverter 54. This causes a vortex-type ?oW as is 
illustrated by arroWs 86 (FIG. 4). Such vortex How is 
directed doWnWardly in the dust chamber 42 since the top 
end thereof is blocked by the lid 58. The air?oWs radially 
inWardly and through the main ?lter K. The air then ?oWs 
axially doWnWard through the holloW interior of the ?lter K 
as illustrated by arroW 88 (FIG. 4). Subsequently, the air 
?oWs doWnWard through the optional secondary disk-type 
?lter 76 and the exhaust ?lter housing central duct 38. 
Thereafter, suction airstream enters the suction inlet 32 of 
the motor/fan housing 34a, 34b and then ?oWs laterally 
across the suction inlet duct 33 of the housing as shoWn by 
arroW 90. The airstream is then draWn doWnWard through 
the fan inlet duct 35 and forced (i.e. draWn and then 
exhausted) laterally across the motor/fan assembly E, as 
shoWn by arroWs 91a, 91b, before ?oWing upWard through 
the exhaust outlet duct 37 and through the arcuate, semi 
circular or crescent-shaped exhaust outlet 36, and into the 
annular plenum 80 of the exhaust ?lter housing 40, as shoWn 
by arroW 92. Thereafter, the exhausted airstream then ?oWs 
laterally or radially outWard from the plenum 80 and through 
the exhaust ?lter 82. This is illustrated schematically by the 
arroWs 94 in FIG. 4. 

Those skilled in the art Will certainly recogniZe that the 
term “cyclonic” as used herein is not meant to be limited to 
a particular direction of air?oW rotation. This cyclonic 
action separates a substantial portion of the entrained dust 
and dirt from the suction airstream and causes the dust and 
dirt to be deposited in the dirt cup or container 44. 

The main ?lter element K can be cleaned by simply 
rinsing it off. Alternatively, if the main ?lter element K is 
made from POREX® material, it can be Washed either 
manually or in a dishWaterisince it is dishWasher-safeito 
remove dust or dirt particles adhering to the ?lter element. 
The secondary ?lter 76 can be cleaned by manual Washing. 
It is, hoWever, important that the primary and secondary 
?lters be dried before they are used again. The ?nal ?lter 
media of the ?lter assembly F, hoWever, cannot be cleaned 
and must be replaced When it becomes clogged. 

The invention has been described With reference to the 
preferred embodiments. Obviously, modi?cations and alter 
ations Will occur to others upon reading and understanding 
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the preceding detailed description. It is integrated that the 
invention be construed as including all such modi?cations 
and alterations insofar as they come Within the scope of the 
appended claims or the equivalents thereof. 

Having thus described the preferred embodiments, the 
invention is noW claimed to be: 

1. A vacuum cleaner comprising: 
a cyclonic air?oW chamber that facilitates the separation 

of contaminants from a suction airstream, said air?oW 
chamber including a chamber inlet and a chamber 
outlet, said chamber inlet being ?uidically connected 
With a suction noZZle; 

an exhaust ?lter housing including a suction airstream 
duct extending through the exhaust ?lter housing and 
an exhaust airstream plenum, said suction airstream 
duct communicating With said chamber outlet; 

an airstream suction source including a suction inlet and 
a suction outlet, said suction inlet communicating With 
said suction airstream duct, and said suction outlet 
communicating With said exhaust airstream plenum; 
and 

a primary ?lter assembly mounted in said cyclonic air?oW 
chamber upstream from said suction source for ?ltering 
contaminants from said suction airstream. 

2. The vacuum cleaner as set forth in claim 1 Wherein said 
primary ?lter assembly includes a ?lter element With a 
polytetra?uoroethylene (PTFE) ?lter medium. 

3. The vacuum cleaner as set forth in claim 1 Wherein said 
chamber inlet directs said suction airstream generally radi 
ally inWard from an outer periphery of said cyclonic air?oW 
chamber, and said chamber inlet includes a diverter at least 
partially positioned Within said air?ow chamber that directs 
said suction airstream along a tangential course Within said 
chamber. 

4. The vacuum cleaner as set forth in claim 1 further 
comprising an exhaust ?lter positioned Within said exhaust 
?lter housing, said exhaust ?lter being positioned radially 
outWard of said exhaust ?lter housing plenum Whereby 
exhaust air from said suction source is passed radially 
outWard through said exhaust ?lter from said platform. 

5. The vacuum cleaner as set forth in claim 4 Wherein said 
exhaust ?lter comprises a ?lter ef?ciency particulate arrest 
(HEPA) ?lter medium. 

6. The vacuum cleaner as set forth in claim 4 Wherein said 
exhaust ?lter housing is cylindrical in shape and is posi 
tioned beloW said cyclonic air?oW chamber. 

7. The vacuum cleaner as set forth in claim 1 Wherein said 
suction airstream duct extends centrally through said 
exhaust ?lter housing, and said exhaust ?lter housing ple 
num de?nes an annular chamber surrounding said suction 
airstream duct. 

8. The vacuum cleaner as set forth in claim 1 Wherein said 
cyclonic air?oW chamber is de?ned by a dirt container that 
retains debris separated from said suction airstream, and a 
cover removably secured to said dirt container, said cover 
including a latch mechanism for removably securing said 
dirt container to the vacuum cleaner. 

9. An upright vacuum cleaner comprising: 
an upright housing section including a handle; 
a noZZle base section hingedly interconnected With the 

upright housing section, said noZZle base section 
including a main suction opening formed in an under 
side thereof; 

a cyclonic air?oW chamber de?ned in said upright hous 
ing section for separating dust and dirt from a suction 
airstream, said cyclonic air?oW chamber including a 
chamber inlet and a chamber outlet; 
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a suction source located in one of said upright housing 
section and said nozzle base section and having a 
suction air?oW inlet and an exhaust air?ow outlet; 

an exhaust ?lter housing positioned adjacent said cyclonic 
air?oW chamber and de?ning a space adapted for 
receipt of an associated exhaust ?lter, said space ?u 
idically connected to and locate downstream from said 
exhaust air?oW outlet of said suction source, said 
exhaust ?lter housing further comprising a suction 
airstream duct adjacent said space and in ?uid com 
munication With and ?uidly interconnecting said cham 
ber outlet and said suction air?oW inlet; and 

a main ?lter assembly located betWeen said cyclonic 
air?oW chamber and said suction source for ?ltering 
residual dust and dirt from a suction airstream as it 
?oWs through said cyclonic air?oW chamber. 

10. The upright vacuum cleaner as set forth in claim 9 
Wherein said exhaust ?lter housing further includes an 
exhaust ?lter located in said space and positioned so as to be 
spaced from said suction airstream duct to de?ne an exhaust 
plenum betWeen said exhaust ?lter and said suction air 
stream duct, said exhaust plenum being in ?uid communi 
cation With said exhaust ?lter air?oW outlet. 

11. The upright vacuum cleaner as set forth in claim 10 
Wherein said exhaust ?lter includes a high-e?iciency par 
ticulate arrest (HEPA) ?lter medium. 

12. The upright vacuum cleaner as set forth in claim 9 
Wherein said main ?lter assembly includes a polytetra?uo 
roethylene (PTFE) ?lter medium. 

13. The upright vacuum cleaner as set forth in claim 9 
Wherein: 

said chamber inlet directs said suction airstream generally 
radially inWard from an outer periphery of said 
cyclonic air?oW chamber; and 

said chamber inlet includes a driver at least partially 
positioned Within said chamber that directs said suction 
airstream along a tangential course Within said cham 
ber. 

14. The vacuum cleaner as set forth in claim 9 Wherein 
said exhaust ?lter housing is cylindrical in shapes and said 
suction airstream duct extends centrally through said 
exhaust ?lter housing. 

15. The vacuum cleaner as set forth in claim 9 Wherein 
said cyclonic air?oW chamber is de?ned by a dirt container 
that retains debris separated from said suction airstream, and 
a cover removably secured to said dirt container, said cover 
including a latch mechanism for removably securing said 
dirt container to the vacuum cleaner. 

16. The upright vacuum cleaner as set forth in claim 9 
further comprising a removable dirt cup, Wherein said 
cyclonic air?oW chamber is de?ned Within said dirt cup 
betWeen an interior Wall thereof and an exterior Wall of said 
main ?lter assembly. 

17. The upright vacuum cleaner as set forth in claim 16 
Wherein said chamber inlet is located on a periphery of said 
dirt cup and said chamber outlet is located along a longitu 
dinal axis of said dirt cup. 

18. The upright vacuum cleaner as set forth in claim 9 
further comprising a secondary ?lter positioned Within said 
suction airstream duct. 

19. The upright vacuum cleaner as set forth in claim 9 
further comprising a secondary ?lter disposed betWeen said 
chamber outlet and said suction air?oW inlet. 

20. The upright vacuum cleaner as set forth in claim 9, 
Wherein said chamber inlet communicates With a suction 
duct formed integral With the upright housing section. 
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21. An upright vacuum cleaner including: 
a separation chamber that facilitates the separation of 

debris from a suction airstream; 
an exhaust ?lter housing including an exhaust ?lter; 
a suction source housing including a suction source; 
said separation chamber, said exhaust ?lter housing, and 

said suction source housing cooperating to de?ne an 
air?oW pathWay that i) extends axially doWnWard from 
said separation chamber through said exhaust ?lter 
housing and into said suction source housing, ii) 
extends laterally across said suction source; iii) extends 
axially upWard from said suction source housing into 
said exhaust ?lter housing, and iv) extends radially 
outWard through said exhaust ?lter. 

22. A vacuum cleaner comprising: 

a base unit; 

a housing pivotally mounted on said base unit; 
a suction source mounted to one ofsaid base unit and said 

housing; 
a dirt receptacle mounted to said housing, said dirt 

receptacle comprising a base wall, a side wall and an 
open upper end; 

a stem protrudingfrom said base wall; 
a?lter removably mounted on said stem; and, 
a lid selectively covering said open upper end ofsaid dirt 

receptacle. 
23. The vacuum cleaner ofclaim 22 wherein said stem is 

centrally located on said base wall. 
24. The vacuum cleaner of claim 22 wherein said stem 

surrounds an opening extending through said base wall. 
25. The vacuum cleaner of claim 24 wherein said?lter 

comprises a lower tray engaging said stem. 
26. The vacuum cleaner of claim 22 wherein said?lter 

comprises an upper tray. 
27. The vacuum cleaner of claim 22 wherein said?lter 

comprises a pleated ?lter medium. 
28. The vacuum cleaner ofclaim ZZfurther comprising a 

framefor supporting said?lter. 
29. The vacuum cleaner ofclaim 22 wherein said stem is 

of one piece with said dirt receptacle. 
30. The vacuum cleaner of claim 22 wherein said stem 

extends in substantial alignment with said side wall ofsaid 
dirt receptacle. 

3]. The vacuum cleaner ofclaim ZZfurther comprising a 
raised area located on said dirt receptacle base wall. 

32. The vacuum cleaner of claim 3] wherein said stem 
protrudes from said raised area. 

33. The vacuum cleaner ofclaim 22 wherein said?lter is 
approximately cylindrical in shape. 

34. A vacuum cleaner comprising: 
a nozzle base comprising a suction inlet; 
a housing pivotally mounted on said nozzle base; 
a suction source mounted to one ofsaid nozzle base and 

said housing, said suction inlet communicating with 
said suction source; 

a dirt receptacle mounted to said housing, said dirt 
receptacle comprising a base wall, a side wall and an 
open upper end; 

a stem protrudingfrom said base wall; 
a?lter assembly removably mounted on said stem, said 

filter assembly comprising a ?rst?lter element. 
35. The vacuum cleaner ofclaim 34further comprising a 

second filter element, spaced from said first filter element. 
36. The vacuum cleaner ofclaim 35 wherein at least one 

of said first and second filter elements comprises a high 
e?iciency particulate arrest filter material. 
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37. The vacuum cleaner ofclaim 34 wherein said stem is 
centrally located on said base wall. 

38. The vacuum cleaner of claim 34 wherein said stem 
surrounds an opening extending through said base wall. 

39. The vacuum cleaner of claim 38 wherein said?lter 
assembly comprises a lower tray engaging said stem. 

40. The vacuum cleaner of claim 34 wherein said?lter 
assembly comprises a closed upper end. 

4]. The vacuum cleaner ofclaim 40 wherein said upper 
end comprises an upper tray. 

42. The vacuum cleaner of claim 34 wherein said?rst 
?lter comprises a pleated ?lter medium. 

43. The vacuum cleaner of claim 34 wherein said?lter 
assembly further comprises a frame for supporting said first 
filter element. 

44. The vacuum cleaner ofclaim 34 wherein said stem is 
ofone piece with said dirt receptacle. 

45. The vacuum cleaner of claim 34 wherein said stem 
extends in substantial alignment with said side wall ofsaid 
dirt receptacle. 

46. The vacuum cleaner ofclaim 34further comprising a 
raised area located on said dirt receptacle base wall. 

47. The vacuum cleaner of claim 46 wherein said stem 
protrudes from said raised area. 

48. The vacuum cleaner of claim 34 wherein said?lter 
assembly is approximately cylindrical in shape. 

49. A vacuum cleaner comprising: 

a base unit, including a nozzle opening; 

a housing pivotally mounted on said base unit; 
a dirt receptacle mounted to said housing, said dirt 

receptacle comprising a base wall, a side wall and an 
open upper end, said dirt receptacle comprising a 
filtration chamber; 

a filter removably mounted on said ?ltration chamber; 
a tangential inlet to said?ltration chamber; 
an outletfrom said?ltration chamber, said outlet being 

located on said dirt receptacle base wall and compris 
ing a stem protruding from said dirt receptacle base 
wall; and, 

a suction source mounted to one of said base unit and said 
housing and communicating with said outletfrom said 
?ltration chamber 

50. The vacuum cleaner ofclaim 49 wherein said stem is 
centrally located on said base wall. 

5]. The vacuum cleaner of claim 49 wherein said?lter 
comprises a lower tray engaging said stem. 

52. The vacuum cleaner of claim 49 wherein said?lter 
comprises a closed upper end. 

53. The vacuum cleaner ofclaim 52 wherein said upper 
end comprises an upper tray. 

54. The vacuum cleaner of claim 49 wherein said?lter 
comprises a pleated ?lter medium. 

55. The vacuum cleaner ofclaim 54 wherein saidpleated 
?lter medium comprises a thermoplastic material. 

56. The vacuum cleaner ofclaim 55further comprising a 
first endportion on a?rst end ofsaid?lter and a second end 
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portion on a second end ofsaid?lter, wherein said?rst and 
second end portions comprise a dijjrerent material than said 
thermoplastic material ofsaid?lter medium. 

57. The vacuum cleaner ofclaim 49further comprising a 
framefor supporting said?lter. 

58. The vacuum cleaner ofclaim 49 wherein said stem is 
of one piece with said dirt receptacle. 

59. The vacuum cleaner of claim 49 wherein said stem 
extends in substantial alignment with said side wall ofsaid 
dirt receptacle. 

60. The vacuum cleaner ofclaim 49 wherein said suction 
source is positioned approximately beneath said ?ltration 
chamber. 

6]. A vacuum cleaner comprising: 

a base unit, including a nozzle opening; 

a housing pivotally mounted on said base unit; 

a dirt receptacle mounted to said housing, said dirt 
receptacle comprising a base wall, a side wall and an 
open upper end, said dirt receptacle comprising a 
filtration chamber; 

a suction source mounted to one ofsaid base unit and said 
housing and communicating with said nozzle opening 
via said ?ltration chamber; 

a tangential inlet to said?ltration chamber; 

an axial outletfrom said?ltration chamber, said outlet 
being located on said dirt receptacle base wall and 
comprising a stem; and, 

a filter removably mounted on said stem. 
62. The vacuum cleaner ofclaim 6] wherein said?lter is 

spaced from said base wall of said dirt receptacle. 
63. The vacuum cleaner of claim 6] wherein said stem 

extends along an axis of said dirt receptacle. 
64. The vacuum cleaner of claim 6] wherein said axial 

outlet from said ?ltration chamber communicates with an 
inlet ofsaid suction source. 

65. The vacuum cleaner of claim 6] wherein said?lter 
comprises a closed upper end. 

66. The vacuum cleaner ofclaim 65 wherein said upper 
end comprises an upper tray. 

67. The vacuum cleaner of claim 6] wherein said?lter 
comprises a pleated ?lter medium. 

68. The vacuum cleaner ofclaim 6] further comprising a 
framefor supporting said?lter. 

69. The vacuum cleaner ofclaim 6] wherein said stem is 
of one piece with said dirt receptacle. 

70. The vacuum cleaner of claim 6] wherein said stem 
extends in substantial alignment with said side wall ofsaid 
dirt electrode. 

7]. The vacuum cleaner ofclaim 6] further comprising a 
raised area located on said dirt receptacle base wall. 

72. The vacuum cleaner ofclaim 7] wherein said stem is 
positioned on said raised area. 


