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SINGLE STAGE CYCLONE VACUUM CLEANER

BACKGROUND

[0001] The present invention relates to vacuum cleaners. More partichlarly, the present
invention relates to single stage cyclonic vacuum cleaners used for suctioning dirt and
debris from carpets and floors. Such vacuum cleaners can be upright, canister hand-held
or stationary, built into a house. Moreover, cyclonic designs have also been used on
carpet extractors and “shop” type vacuum cleaners.

[0002] Upright vacuum cleaners are well known in the art. The two major types of
traditional vacuum cleaners are a soft bag vacuum cleaner and a hard shell vacuum
cleaner. In the hard shell vacuum cleaner, a vacuum source generates the suction
required to pull dirt from the carpet or floor being vacuumed through a suction opening and
into a filter bag or a dirt cup housed .within the hard shell upper portion of the vacuum
cleaner. After multiple uses of the vacuum cleaner, the filter bag must be replaced or the
dirt cup emptied. .
.[0003] To avoid the need for vacuum filter bags, and the associated expense and
inconvenience of replacing the filter bag, another type of upright vacuum cleaner utilizes
cyclonic air flow and one or more filters, rather than a replaceable filter bag, to separate the
dirt and other particulates from the suction air stream. Such filters need infrequent.
replacement.

[0004] While some prior art cyclonic air flow vacuum cleaner designs and constructions
are acceptable, the need exists for continued improvements and alternative designs for
such vacuum cleaners. For example, it would be desirable to simplify assembly and
improve filtering and dirt removal.

[0005] Accordingly, the present invention provides a new and improved upright vacuum
cleaner having a single stage cyclonic air flow design which overcomes certain difficulties
with the prior art designs while providing better and more advantageous overall results.

BRIEF DESCRIPTION
[0006] In accordance with one aspect of the present invention, an upright vacuum

cleaner is provided. The upright vacuum cleaner includes a housing and a nozzle base
1
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having a main suction opening. The housing is pivotally mounted to the nozzle base. The
housing comprises a cyclonic separator including a dirty air inlet and a sidewall. A lower
end of the separator being secured to a lower skirt. A dust collector section is located
beneath the separator and includes a sidewall. A perforated tube is disposed within the
separator. The perforated tube includes a shroud extending away from a closed lower end
of the perforated tube. A diameter of the shroud is larger than a diameter of the separator
lower end. The lower skirt and the shroud define a first air channel for directing air from the
separator into the dust collector section. The first air channel has a substantially constant
volume for maintaining airflow velocity.

[0007] Inaccordance with another aspect of the present invention, an upright vacuum
cleaner includes a housing having a longitudinal axis and a nozzle base having a main
suction opening. The housing is pivotally mounted on the nozzle base. An airstream
suction source is mounted to one of the housing and the nozzle base for selectively
establishing and maintaining a suction airstream flowing from the nozzle main suction
opening to an exhaust outlet of the suction source. A dirt cup is selectively mounted to the
housing. A cyclonic separator is mounted to the housing. The separator includes a dirty
air inlet and a sidewall tapering from an upper end of a first diameter and a lower end of a
second diameter which is smaller than the first diameter. The sidewall has an outer
surface and an inner surface. The outer surface of the sidewall forms at least a part of an
external surface of the vacuum cleaner. The longitudinal axis of the housing extends
through the separator.

[0008] In accordance with yet another aspect of the present invention, an upright
vacuum cleaner comprises a housing having a suction airstream inlet and a suction
airstream outlet. A dirt container assembly is selectively mounted to the housing for
receiving and retaining dirt and dust separated from the suction airstream. The suction
airstream inlet and said suction airstream outlet are in fluid communication with,
respectively, an inlet and an outlet of the dirt container assembly. An airstream suction
source is mounted to the housing. The suction source is in communication with the outlet
of the dirt container assembly. The dirt container assembly includes a cyclonic separator
including a dirty air inlet and a sidewall héving an outer surface and an inner surface. At
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least one support rib extends outwardly from the outer surface of the separator for
supporting the separator. |
[0009] In accordance with stil yet another aspect of the present invention, a dirt
container assembly for an upright vacuum cleaner comprises a single generally
frusto-conical cyclonic separator including a dirty air inlet and a sidewall. A perforated tube
is disposed within the separator and includes a shroud extending away from a closed lower
end of the perforated tube. The shroud has an outwardly flared section and a flange
extending downwardly from the flared section. A dust collector section is located beneath
the separator and includes a sidewall. The flange of the shroud is generally parallel to the
dust collector section sidewall.

[0010]  Still other aspects of the invention will become apparent from a reading and
understanding of the detailed description of the several embodiments described
hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention may take physical formin certain parts and arrangements
of parts, several embodiments of which will be described in detail in this specification and
illustrated in the accompanying drawings which form a part of the disclosure.

10012] FIGURE 1is a front perspective view illustrating a single stage cyclone vacuum
cleaner in accordance with a first embodiment of the present invention;

[0013] FIGURE 2is a rear perspective view of the vacuum cleaner of FIGURE 1;
[0014] FIGURE 3 is a front elevational view of the vacuum cleaner of FIGURE 1;
[0015] FIGURE 4 a cross-sectional view taken generally along section lines A-A of the
vacuum cleaner of FIGURE 3; '

[0016] FIGURE 5is an enlarged front perspective view of a dirt container assembly for
the vacuum cleaner of FIGURE 1;

[0017] FIGURE 6is arear perspective view of the dirt container assembly of FIGURE 5;
[0018] FIGURES 7 and 8 are cross-sectional views of the dirt container assembly of
FIGURE 5 taken along lines generally normal to each other;
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[0019] FIGURE 9is a front perspective view illustrating a single stage cyclone vacuum
cleaner in accordance with a second embodiment of the present invention;

[0020] FIGURE 10 is a rear perspective view of the vacuum cleaner of FIGURE 9;
[0021] FIGURE 11 a cross-sectional view of the vacuum cleaner of FIGURE 9;
[0022] FIGURE 12is an enlarged front perspective view of a dirt container assembly for
the vacuum cleaner of FIGURE 9; and

[0023] FIGURES 13 is a cross-sectional view of the dirt container assembly of
FIGURE 12. | ) |

DETAILED DESCRIPTION

[0024] It should, of course, be understood that the description and drawings herein are
merely illustrative and that various modifications and changes can be made in the
structures disclosed without departing from the scope and spirit of the invention. Like
numerals refer to like parts throughout the several views. It will also be appreciated that
the various identified components of the vacuum cleaner disclosed herein are merely terms
of art that may vary from one manufacturer to another and should not be deemed to limit
the présent invention. While the invention is discussed in connection with an upright
vacuum cleaner, it could also be adapted for use with a variety of other household cleaning
appliances, such as carpet extractors, bare floor cleaners, “shop” type cleaners, canister
cleaners, hand-held cleaners and built-in units. Moreover, the design could also be
adaptéd for use with robotic units which are becoming more widespread.

[0025] Referring now to the drawings, wherein the drawingé illustrate the preferred
embodiments of the present invention only and are not intended to limit same, FIGURES
1-3 illustrate an upright single stage vacuum cleaner A including an electric motor and fan
assembly B, a nozzle base C, and a dirt container assembly D. mounted on top of the
motor and fan assembly via conventional means. The motor and fan assembly B and the
nozzle base C are pivotally or hingedly connected through the use of trunnions or another
suitable hinge assembly, so that the motor and fan assembly including the dirt container
assembly D pivots between a generally vertical storage position (as shown)and an inclined
use position. Tﬁe nozzle base C and portions of the dirt container assembly D can be
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made from conventional materials, such as moided plastics and the like. A handie 20
extends upward from the dirt container assembly, by which an operator of the vacuum
cleaner A is able to grasp and maneuver the vacuum cleaner.

[0026] During vacuuming operations, the nozzle base C travels across a floor, carpet, or
other subjacent surface being cleaned. As shown in FUGURE 4, an underside of the
nozzle base includes a main suction opening 24 formed therein. Such opening 24 can
extend substantially across the width of the nozzle at the front end thereof. As is known,
the main suction opening is in fluid communication with the dirt container assembly D
through a conduit, which can be a center dirt passage 26. The center dirt passage
includes a first section 30 having a longitudinal axis generally paralielto a longitudinal axis
of the dirt container assembly and a second section (not visible in FIGURE 4 but illustrated
in the alternative embodiment of FIGURE 10) which directs the airtangentially into the dirt
container assembly. "

[0027] With continued reference to FIGURE 4, a connector hose assemb!y, such as at
36, fluidly connects the air stream from the main suction opening to the center dirt
passage. A rotating brush assembly 40 is positioned in the region of the nozzle main
suction opening 24 for contacting and scrubbing the surface being vacuumed to loosen
embedded dirt and dust. A plurality of rollers, casters or wheels 44, 46 supports the nozzle
base C on the surface being cleaned and facilitates its movement thereacross. The electric
motor and fan assembly B is mounted to a base member 50 which releasably supports the
dirt container assembly D. A latch assembly 52 can be mounted to the base member for
securing the dirt container assembly thereto.

[0028] Asshownin FIGURE 4, the electric motor and fan assembly B can be housed in
a motor housing 60 mounted to the base member 50. The motor and fan assembly
generates the required suction airflow for cleaning operations by creating a suction force ina
suction inlet and an exhaust force in an exhaust outlet. The motor and fan assembly airflow
exhaust outlet can be in fluid communication with an exhaust grill 62 (FIGURE 2) covering an
exhaust duct (not visible). If desired, a final filter assembly can be provided for filtering the
exhaust air stream of any contaminants which may have been picked up in the motor
assembly immediately prior to its discharge into the atmosphere. The motor assembly
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suction inlet, on the other hand, is in fluid communication with the dirt container assembly D
of the vacuum cleaner A to generate a suction force therein.

[0029] With reference to FIGURES 5 and 6, the dirt container assembly D includes a
single, generally frusto-conical cyclonic separator 70 and a dirty air inlet conduit 72. The
separator includes a sidewall 76 having an outer surface and an inner surface. The
conduit 72 has an inlet section in fluid communicafion with the center dirt passage 26 and an
outlet section in fluid communication with a 'dirty air inlet of the separator. The dirty air inlet of
the separator can be generally rectangular in cross-section. It should be appreciated that
the outlet section can have a varying dimension which allows the air stream to be drawn into
the separator 70 by way of the venturi effect, which increases the velocity of the air stream
and creates an increased vacuum in the separator dirty air inlet. For example, the dlrty air
inlet conduit 72 can include a decreasing cross-sectional area. Alternatively, the dirty air
conduit can transition from a rectangular cross-sectional area into a venturi-type discharge
opening. . ‘

[0030] As bestshownin FIGURE 2, the outer surface of the sidewall 76 forms at least a
paﬁ of an external surface of the vacuum cleaner A. An upper end 80 of the separator Is
secured to an upper inverted skirt 84 and a lower end 86 of the separator is secured to a
lower skirt 88. At least one stiffening rib 90 can extend outwardly from the outer surface of -
said separator 70 for supporting the separator. In the depicted embodiment, four equally
spaced apart stiffening ribs 90 extend generally outwardly from the outer surface of the
separator. However, it should be appreciated that more or less than four stiffening ribs can
be used to support the separator. Each rib or ribs can be integrally formed with or be of
one pieée with the separator 70. For example, the separator can be molded of a suitable
thermoplastic material.

[0031] The airflow into the separator 70 is tangential which causes a vortex-type,
cyclonic or swirling flow. Such vortex flow is directed downwardly in the separator by a top
wall 94 of the separator. Cyclonic action in the separator 70 removes the entrained dust
and dirt from the suction air stream and causes the dust and dirt to be deposited in a dust
collector section or a dirt cup 100. As shown in FIGURES 7 and 8, the lower skirt 88 is
secured to an upper portion of a wall 102 of the dirt cup. In particular, the lower skirtincludes
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an annular flange 104 having a plurality of external bosses 106. Each boss includes an
opening 108 in registry with an opening (not shown) located on a flange 112 of the dirt
cup. The openings receive conventional fasteners which securely attach the lower skirt 88
to the dirt cup 100. The dirt cup 100 and the separator 70 can be made of a transparent
material so that the presence of dirt can be seen in the dirt container assembly D.
[0032] The wall 102 of the dirt cup 110 generally extends inwardly at an acute angle
towards a bottom plate or lid 120 which is pivotally secured to a lower portion of the dirtcup
wall 102. The bottom lid allows for emptying of the dirt cup. The bottom lid can include a
raised section or projection 124. A hinge assembly 128 can be used to mount the bottom
lid to a bottom portion of the dirt cup. The hinge assembly allows the bottom lid to be
selectively opened so that dirt and dust particles that were sepérated from the air stream
by the separator 70 can be emptied from the dirt container assembly D. A latch assembly’
130, which can be located diametrically opposed from the hinge assembly, can maintain
the lid in a closed position. Normally, the latch assembly maintains the lid in a closed
position. :

[0033]  With continued reference to FIGURES 7 and 8, a perforated tube 140 is disposed
within the separator 70 and extends longitudinally from the top wall 94 of the separator. In
the present embodiment, the perforated tube has a longitudinal axis coincident with the
longitudinal axes of the separator and the dirt cup thereby creating a central air path;
although, it should be appreciated that the respective axes can be spaced from each
other. The perforated tube includes a cylindrical section 142. A plurality of openings or
perforations 144 is located around a portion of the circumference of the cylindrical
section. The openings are useful for removing threads and fibers from the air stream which
flows into the perforated tube. As might be expected, the diameter of the openings 1 44
and the number of those openings within the perforated tube 140 directly affect the filtration
process occurring within the dirt cup. Also, additional openings result in a larger total
opening area and thus the airflow rate through each opening is reduced. Thus, thereis a
smaller pressure drop and lighter dust and dirt particles will not be as likely to block the
openings. The openings 144 serve as an outlet from the separator 70.
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[0034] An upper end 146 of the perforated tube is mounted to a mouth 148 extending
» downwardly from the upper inverted skirt 84. In particular, the upper end of the perforated
tube has an inner diameter greater than an outer diameter of the mouth of the upper inverted
skirt such that the mouth is received in the upper end. These two elements can be
secured together by adhesives, frictional welding or the like. It can be appreciated that
the perforated tube can be made removable from the dirt container assembly for cleaning
purposes. '

[0035] Connected to a lower, closed end 150 of the perforatgd tube is a shroud 152 for
retarding an upward flow of dirt and dust particles that have fallen below the lower end 86
of the separator 70. The shroud has an outwardly flared section 160 and a flange 162
extending downwardly from the flared section. As is best illustrated in FIGURES 7 and 8,a
diameter of the shroud, particularly an end of the outwardly flared section, is larger than a
diameter of the separator lower end 86 and an inside diameter of the dirt cup 100 is
substantially larger than the diameter of the separator lower end. This prevents dust from
being picked up by flow of air streaming from the dirt cup 100 toward the openings 144 of
the perforated tube. The flared section 160 of the shroud 152, which is generally parallel to
the lower skirt 88, and the lower skirt define a first air channel 170 for directing air from the
separator into the dirt cup 100. The shroud flange 162, which is generally parallel to the
dirt cup wall 102, and the dirt cup wall define a second air channel 172 for directing air from
the separator into the dirt cup. The first air channel and the second air channellhave a
substantially constant volume for maintaining airflow velocity. Also, the volume of the first
air channel is approximately equal to the volume of the second air channel.

[0036] A laminar flow member, such as one or more baffles or fins 176, is mounted to
the closed lower end 150 of the perforated tube 140. At least a portion of the laminar flow
member is encircled by the shroud 152. The laminar flow member extends generally along
a longitudinal axis of the perforated tube and partially into the dirt cup 100. As shown in
FIGURES 7 and 8, the depicted baffle 176 can be cruciform in shape and include a cross
blade assembly, which can be formed of two flat blade pieces that are oriented
approximately perpendicular to each other. It should be appreciated that the baffles 176 is not
limited to the configuration shown in FIGURES 7 and 8 but may be formed of various
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shapes. For example, if a blade is employed, it can have a rectangular shape, a triangular
shape or an elliptical shape, when viewed from its side. Also, in addition to a cross blade
design, other designs are also contemplated. Such designs can include blades that are
oriented at angles other than normal to each other or that use more than two sets of
blades. These baffles can assist in allowing dirt and dust particles to fall out of the
air stream between the perforated tube lower end 150 and the bottom lid 120 of the dirt
cup 100.

[0037] With reference again to FIGURE 4, an upper end or air outiet 180 of the
perforated tube 140 is in fluid communication with the mouth 148 of the inverted upper skirt
84 positioned above the separator 70. The inveried upper skirt coliects a flow of air after it
has been cleaned by the separator and has flowed through the perforated tube. The skirt
directs the cleaned air through a filter, such as a two stage filter element 182, partially
housed in the upper skirt and a cyclone cover 184, for filtering any remaining fine dust
remaining in the airflow exiting the separator. In this embodiment, the two stage filter element
182 includes at least one foam filter. ‘Such a filter can be a compound member with a
coarse foam layer 200 and a fine foam layer 202, at least partially housed in the upper skirt
and the cover. The two foam filters can, if desired, be secured to each other by conventional
means. Located downstream therefrom can be a pleated filter 204, such as a HEPA filter,
housed in the cover. By housing the pleated filter in the cover 184, there is no need for an
additional filter plenum and the foam filters are separated from the pleated filter. The two
stage filter element 182 and the pieated filter 204 can both be easily serviced by removing the
cyclone cover which separates the two stage filter element from the pleated filter. This
separation of the filters prevents transfer of dust from the two stage filter element to the
pleated filter during service.

[0038] With reference again to FIGURES 5 and 6, the cyclone cover 184 is releasably
- mounted to the inverted upper skirt 84. In particular, the upper skirt includes a plurality of
external bosses 186, each boss including an opening 188 in registry with an opening
located on an annular flange 190 of the cover (FIGURE 7). The openings receive
conventional fasteners which attach the cover to the upper skirt. It should be appreciated
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that the cover can be hingedly mounted to the upper skirt to provide access to the
perforated tube, separator and filter assembly for cleaning.

[0039] Asshown in FIGURES 7 and 8, the cyclone cover 184 collects a flow of cleaned
air from the upper skirt 84 and the filters 182 and 204 and merges the flow of cleaned airinto
a cleaned air outlet conduit 210 in fluid communication with an inlet of the electric motor and
fan assembly B. The cover can also include a handle 214 for ease of handling of the dust
container assembly D. .

[0040] In operation, dirt entrained air passes into the separator 70 through the inlet
section of the conduit 72 which is oriented generally tangentially with respect to the
sidewall 76 of the separator. The air then travels around the separator where many of the
particles entrained in the air are caused, by centrifugal force, to travel along the interior
surface of the sidewall of the separator and drop out of the rotating air flow by gravity.
These particles travel through the first and second air channels 170, 172, respectively, and
are collected in the dirt cup 100. However, relatively light, fine dust is less subject to a
centrifugal force. Accordingly, fine dust may be contained in the airflow circulating near the
bottom portion of the dirt cup. Since the baffle 176 extends into the bottom portion of the dirt
cup, the circulating airflow hits the baffle and further rotation is stopped, thereby forming a
laminar flow. In addition, if desired, extending inwardly from a bottom portion of the wall
102 of the dirt cup 110 can be laminar flow members which further prevent ths_a rotation of air in
the bottom of the dirt cup. As a result, the most of the fine dust entrained in the air is also
allowed to drop out. The partially cleaned air travels through the openings 144 of the
perforated tube 140, into the upper skirt 84, and through the filters 182, 204 to the cleaned
air outlet 210, which in fluid communication with the air inlet to the electric motor and fan
assembly B. To clean the dirt cup 100 and remove the dirt separated by the single stage
cyclone, the dirt container assembly D is lifted away from the vacuum cleaner A and the
bottomn lid 120 is pivoted open. The hinge assembly 128 allows the bottom lid to be
selectively opened so that dirt and dust particles that were separated from the air stream
can be emptied from the dirt container assembly D.

[0041]  Similarto the aforementioned embodiment, an additional embodiment of the dirt
container assembly is shown in FIGURES 9-13. Since most of the structure and function is
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substantially identical, reference numerals with a single primed suffix () refer to like
components (e.g., separator 70 is referred to by reference numeral 70"), and new numerals
identify new components in the additional embodiment.

[0042] In this embodiment, as shown in FIGURE 11, the dirt container assembly D '
includes a container 250 spaced from and at least partially surrounding a separator 70".
The container includes a sidewall 252 having an outer surface and an inner surface. The
outer surface of the container sidewall forms an external surface of said vacuum cleaner.
Although not illustrated, at least one support rib can extend outwardly from an outer
surface 72' of the sepafator and contact the inner surface of the container side wall.
[0043] The container 250 can be suitably secured to the separator by conventional
means. With reference to FIGURE 13, in this embodiment, an upper end of the container
is secured to the upper inverted skirt 84' and a bottom end of the container is secured to
the lower skirt 88". In particular, the respective ends of the container and dimensioned to
frictionally receive therein the respective skirts, thereby creating a seal between the
container and the separator. However, it should be appreciated that the lower and upper
ends of container can be mounted to a dirt cup 100" and a cyclone cover 184', respectively.
[0044] Similar to the first embodiment, a perforated tube 140’ extends longitudinally
within the separator 70". An upper end 146" of the perforated tube is mounted to a mouth
148' extending downwardly from the upper inverted skirt 84'. Connected to a lower, closed
end 150’ of the perforated tube are a shroud 260 and a baffle 280 for retarding an upward
flow of dirt and dust particles that has fallen below the separator 70°. It should be apparent
from a comparison of FIGURES 13 and 8 that the baffles 280 and 176 have different
geometries. The shroud 260 has an outwardly flared section 262 and a ﬂange' 264
extending downwardly from the flared section. As is best illustrated in FIGURE 13, a
diameter of an end of the outwardly flared section is larger than a diameter of a separator
lower end 86'. The flared section 262, which is generally parallel to the lower skirt 88, and
the lower skirt define a first air channel 270 for directing air from the separator into the dirt
cup 100°. The shroud flange 264, which is generally paralle to a dirt cup wall 102', and the
dirt cup wall define a second air channel 272 for directing air from the separator into the dirt
cup. The first air channel and the second air channel have a substantially constant volume
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for maintaining airflow velocity. The volume of the first air channel is approximately equal
to the volume of the second air channel.

[0045] As to a further discussion of the manner of usage and operation of the second
embodiment, the same should be apparent from the above description relative to the first
embodiment. Accordingly, no further discussion relating to the manner of usage and
operation will be provided. .

[0046] In yet another embodiment (not illustrated), the electric motor and fan assembly
includes an ultraviolet (UV) germicidal light source and a second pleated filter, such as a
HEPA filter. The UV light is not mounted in the cyclone cover because the foam filters are
generally sensitive to UV-C radiation and tend to disintegrate. The HEPA filter filters any
remaining contaminants prior to discharge of the air stream into the atmosphere. The UV
light source generates a magnetic or electric field capable of emitting radiation powerful
enough to destroy bacteria and viruses. The UV light source is preferably disposed adjacent
the HEPA filter so that the UV light source can shine on the filter. It has been proven that
the residence time of bacteria, fungi and/or viruses trapped in or on the filter is great
enough that exposure to the UV light source will either destroy the micro-organism or
neutralize its ability to reproduce. The UV light source can be electrically connected fo the
same power source that powers the electric motor and fan assembly.

[0047] The present invention has been described with reference to the preferred
embodiments. Obviously, modifications and alterations will occur to others upon reading
and understanding the preceding detailed description. It is intended that the present
invention be construed as including all such modifications and alterations insofar as they
come within the scope of the appended claims or the equivalents thereof.
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What we claim is:

1.

An upright vacuum cleaner comprising:
a housing;
a nozzle base including a main suction opening, said housing being pivotally

mounted to said nozzle base;

2.

said housing comprising:

a cyclonic separator including a dirty air inlet and a sidewall, a lower
end of said separator being secured to a lower skirt;

a dust collector section located beneath said separator, the dust
collector section including a sidewall; and

a perforated tube disposed within said separator, said perforated tube
including a shroud extending away from a closed lower end of said
perforated tube, wherein a diameter of said shroud is larger than a diameter
of said separator lower end, and wherein said lower skirt and said shroud
define a first air channel for directing air from said separator into said dust
collector section, said first air channel having a substantially constant volume
for maintaining airflow velocity.

The vacuum cleaner of claim 1, wherein said shroud and said dust collector

section sidewall define a second air channel for directing air from said separator into said

dust collector section, wherein said second air channel has a substantially constant volume

for maintaining airflow velocity.

3.

The vacuum cleaner of claim 2, wherein said volume of said first air channel -

is approximately equal to said volume of said second air channel.

4.

The vacuum cleaner of claim 1, further comprising a laminar flow member

extending away from said closed lower end of said perforated tube, wherein at least a

portion of said laminar flow member is encircled by said shroud.
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5. The vacuum cleaner of claim 1, wherein said perforated tube extends
longitudinally within the separator and includes:
an upper end mounted to a mouth extending downwardly from an upper end
of said separator, and
a plurality of small holes disposed in a side wall of said tube.

. 6. The vacuum cleaner of claim 1, wherein said dust collector section has a
diameter substantially larger than a diameter of said lower end of said separator.

7. The vacuum cleaner of claim 1, further comprising a filter assembly at least
partially housed in a cover removably secured to a fop portion of the separator, said filter
assembly including at least one foam layer and a pleated filter.

8. An upright vacuum cleaner including:

a housing including a longitudinal axis;

a nozzle base having a main suction opening, said housing being pivotally
mounted on said nozzle base;

" an airstream suction source mounted to one of said housing and said nozzle
base for selectively establishing and maintaining a suction airstream flowing from
said nozzle main.suction opening to an exhaust outlet of said suction source;

a dirt cup selectively mounted to said housing; and

a cyclonic separator mounted to said housing, said separator including a dirty
air inlet and a sidewall tapering from an upper end of a first diameter to a lower end
of a second diameter which is smaller than said first diameter, said sidewall also
including an outer surface and an inner surface, said outer surface of said sidewall
forming at least a part of an extemal surface of said vacuum cleaner, wherein said
longitudinal axis of said housing extends through said separator.
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9. The vacuum cleaner of claim 8, wherein said upper end of said separator is
secured to an upper inverted skirt and said lower end of said separator is secured to a
lower skirt.

10. The vacuum cleaner of claim 8, further comprising at least one stiffening rib
for supporting said separator, said at least one stiffening rib extending outwardly from said
outer surface of said separator.

11.  The vacuum cleaner of claim 10, wherein said at least one stiffening rib has
an upper end integrally formed with said upper end of said separator and a lower end
integrally formed with said lower end of said separator.

12.  An upright vacuum cleaner comprising:

a housing having a suction airstream inlet and a suction airstream outlet;

a dirt container assembly selectively mounted to said housing for receiving
and retaining dirt and dust separated from said suction airstream, wherein said.
suction airstream inlet and said suction airstream outlet are in fluid communication

_ with, respectively, an inlet and an outlet of said dirt container assembly, said dirt
container assembly including: |

a cyclonic separator including a dirty air inlet and a sidewall having an
oufer surface and an inner surface;

at least one support rib extending outwardly from said outer surface of
said separator for supporting said separator; and,

an airstream suction source mounted to said housing, said suction
source being in communication with said outlet of said dirt container
assembly.

13. The vacuum cleaner of claim 12, wherein at said outer surface of said
sidewall of said separator forms a part of an external surface of said vacuum cleaner.
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14. The vacuum cleaner of claim 12, wherein said at least one support rib forms
a part of an extemnal surface of said housing.

16.  The vacuum cleaner of claim 12, further comprising:

a dust collector section located beneath said separator,

a cover selectively mounted to a top portion of said separator, and

a filter assembly including a foam layer and a pleated filter at least partially
housed in said cover, wherein removal of said cover separates said foam layer from
said pleated filter.

16.  The vacuum cleaner of claim 12, further comprising: ‘

a perforated tube disposed within the separator, said perforated tube creating
a central air path within said separator,

a shroud extending away from a closed lower end of said perforated tube,
and

a laminar flow member extending away from said closed lower end of said
perforated tube, wherein at least a portion of said laminar flow member is encircled
by said shroud.

17.  The vacuum cleaner of claim 12, wherein said dirt container asserhbly further
comprises a container at least partially surrounding said separator, said container inciuding
a sidewall having an outer surface and an inner surface.

~18.  The vacuum cleaner of claim 17, wherein said at least one support rib
extends outwardly from said outer surface of said separator and contacts said inner
surface of said container side wall.

19. The vacuum cleaner of claim 12, wherein said outer surface of said container
sidewall forms an external surface of said vacuum cleaner.
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20.  Thevacuum cleanerof claim 12, wherein said dirty air inlet of said separator
is generally rectanguiar in cross-section.

21.  Thevacuum cleaner of claim 20, wherein said dirty air inlet of said separator
includes a decreasing cross-sectional area thereby increasing the velocity of the airstream
entering tangentially into said separator.

22.  The vacuum cleaner of claim 20, wherein said dirty air inlet of said séparator
transitions from said rectangular cross-sectional area info a venturi-type discharge 6pening
thereby increasing the velocity of the airstream entering tangentially into said separator.

23. A dirt container assembly for an upright vacuum cleaner comprising:

a generally frusto-conical cyclonic separator including a dirty air inlet and a
sidewall;

a perforated tube disposed within said separator and including a shroud
extending away from a closed lower end of said perforated tube, said shroud having
an outwardly flared section and a flange extending downwardly from said flared

- section;

a dust collector section located beneath said separator, the dust collector
section including a sidewall; and,

wherein said flange of said shroud is generally paraliel to said dust collector
section sidewall.

24.  The dirt container assembly of claim 23, wherein an end of said outwardly
flared section has a diameter larger than a diameter of a lower end of said separator.

25.  The vacuum cleaner of claim 23, wherein an upper end of said separator is

secured to an upper inverted skirt and a lower end of said separator is secured to a lower
skirt.
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26. The vacuum cleaner of claim 25, wherein said lower skirt and said shroud
define an air channel for directing air from said separator into said dust collector section,

wherein said air channel has a substantially constant volume for maintaining airflow
velocity.

27.  The vacuum cleaner of claim 26, wherein said shroud and an inner surface of
said dust collector section define an air channel for directing air from said separator into

said dust collector section, said second air channel has a substantially constant volume for
maintaining airflow velocity.

28. The vacuum cleaner of claim 23, wherein said sidewall of said dust collector
section extends inwardly from said separator at an acute angle.

18
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