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on thc base unit and a suction motor)fan assembly located in
either Ihe base unit or body portion. A dustcup is mounted
on the body poruon and i« in lluid communication wuh 5

lirst air path so as to receive dirt laden air therefrom. A
cyclonic member is dispo«ed over the dustcup and is effec-
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atmosphere through thc suction motor)fan assembly.
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FILTRATION ARRANGEMENT OF A
VACUUM CLEANER

IJACKGROUNJ3 OJ TIIL'NVf N11ON

The present invention relates to a filtration arrangement oi
a vacuum cleaner, anti more parucularly to such a vacuum
cleaner having a more direct air path to the sucuon motor
and further, wherein the filter member is positioned at the

lc
top of the dustcup

Many vacuum clcancrs sold today arc of the "bs less*'amety

as opposed to the more trmhtional bag ecl vacuum
cleaner that requires the consumer to change the filter ba ~

periodically With a hagless vacuum cleaner there is typi-
cally provided a transparent non-permeable reservoir
referred to herein as a *'clustcup '* fhe dustcup can be easily
rcmovccl and cmpticd into a trash receptacle. Adclitionally,
thc dustcup is usually made of a transparent or translucent
plastic matenal thus giving the consumer the ability to view
the cleaning schon and to view when the dustcup is in need
of emptying Jn the operation of a bagless vacuum cleaner,
working air created by the suction source enters a noxzle and
carries dust and debris into a cyclone so that it can he
deposited into the dustcup. A filter or filter in thc system
may bc proviclcd to assist in the final separation of fin dust
that may not have been completely removed by the cyclomc
action. From such a filter assembly, clean air is then ulti-
mately expellecl to atmosphere

An example of a bagless vacuum cleaner of this type can
fie found in U S Pat No (i,()70,29J issued to 13air et al. on
Iun. 6, 2000 In this patent, a vacuum cleaner dirt container
has an inlet at thc top ancl a suction motor located clircctly
bcncath thc container A cylindrical filte element cxtcnds
centrally within the container from iop to bottom. Air enters ss
the top inlet of: the container, circles ihe lilter element, enters
the filter element and then travels through an internal
passage of the biter to the bottom of the container and into
the suction motor. Thcrc arc scvcral disadvantages with this
approach. First, by disposing thc filte clement so that it so
extcncls from thc top to thc bottom of thc container, the
bottom poruon of the filter can clo ~ since it is in direct
contact with the larger particles of: dust and debms deposited
during the cyclonic cleaning operation Also, the space
occupied hy the filter element diminishes the fill volume of as
thc container and further, results in a strained, turbulent air
path within thc dirt container. Accordingly, it would bc
advantageous to proviclc a baglcss vacuum cleaner that
included a lilter arrangemeni that resides away from the
bottom of. the dirt container thus allowing for the maximum
fili volume within the container ancl further, achieved such
a filter function in a way tn maintain a non-turbulent air path
ivithin such container

Another cxampk of a similar ba less vacuum clcancr can
bc found in U.S. Pat. No. 6,192,550 issued to Hamada ct al. 3

on Feb. 27, 2001. In this patent, it can be seen that a filter
porhon is mounted at a higher position within the chrt
contmner. Althou h the Hamada vacuum cleaner contains an
elevated filter portion, such elevatecl filter portion is only one
part of a complex filter arrangement that inclucles a pre-biter co

that completely surrounds thc main filmr. Such a conhgu-
ration has thc cffi:ct of reducing thc fill volume within thc
dirt container aml of: contrdiuting to a strained turbulent air
path within the dirt container. Addinonally, such a lilter
conliguration, because of its complexity, will require the as
operator to conduct a multi-step operation each and every
time it is necessary to empty the dirt container and perform

a cleaning operation on the filter configuration. Of. course, it
would Jie mnre advanta eous if such a hagless vacuum
cleaner provided a filter configuration that woulcl be easier
for a consumer to operate and ivould not suffer from a
rcduccd fill volunic and strainccl, turbulent air path that
results from thc confi uration of thc Hamada patent.

SUMMARY Ol'IIL INVL'NTION

In accordance ivith the principles of the present invention,
there is provided a filtration arrangement of a vacuum
ckancr comprising a floor engaging base unit, a body
portion pivotally mounted on saicl base unit, and a suction
motorifan assembly mounted in one of: the base unit and
body portion. A dirt receptacle or dustcup is mounted on the
body portion, aml a cover member is sealingly mounted on
the dirt receptacle A first air path extends from the hase unit
to the cover member. The cover member comprises a curvecl
inclinccl channel for imparting rotational motion to airflow
cntcring the cover men)bar from thc tirst air path. An air tulic
is disposed centrally within thc dirt rcccptaclc and extends
from a bottom end of. the dirt receptacle toward a top end of
the dirt receptacle. A removable lifter mounted over a iop
portion ot'he air tuiie The removable biter comprises an
inner diameter opening that tits over the air tube in a manner
to establish a second air path from thc dirt rcccptaclc to
outside atmosphere through thc suchon motorifan assembly.

Accorcling to another aspect of: the invennon, the vacuum
cleaner further comprises a Ill'PA filter disposed between
the suction mntor fan assembly ancl atmosphere

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. I is a perspcctivc view of a front of a vacuum cleaner
constructed in accordance with thc present invention;

FIG 2 is a front perspective view of: a dustcup, suction
motnr and cyclonic member assembly portion nf the present
invention;

FIG 3 is a side perspcctivc view of thc assembly portion
of FIG 2;

I'IG 4 is a perspective vieiv of a dustcup, cyclonic
member and filter assembly portion of the present mvention;

FIGS. Scr and 56 are rcspcctivcly, a top ancl front per-
spective view of the filter member of the present invenuon,

I JG 6 is an elevational view of a filter support portion of
the present invention;

FIG 7 is an clevational view of an altcrnatc cmbodimcnt
of the filter assembly poruon of the present invenuon; anci

I'IG g is a perspective vieiv of the bottom portion of one
embodiment of the cyclonic member of the present inven-
tion.

DETAILED DESCRIPTION OF THE
INVENTION

As seen in FIG. I, a vacuum cleaner 10 according to the
present invention includes a floor engaging base portion or
hase unit 12 The hase unit 12 can be of a conventional
design for upright vacuum cleaners, that is, it will mclude a
brush roll (not shown) that is driven by a clrivc belt (not
shown). Thr drive belt is driven by a shaft 50u that is part
of thc suction motor fan assembly 50 as shown in FIG. 2.
Adchtionally, the base unit 12 will include wheels 14 and a

height adtuster mechamsm 16.

The vacuum cleaner of. FIG. 1 further includes a body or
housing portion Ig and a handle member 20 A flexibl hose
member 22 can also be provided; the flexible hose 22 allows
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the consumer to use on-boarcl tools (not shown) to perform
rehited vacuuming operanons lor example, upholstery or
drapery cleaning using thc upright vacuum cleaner 10. A
final stage filter 24 is shown mounted on thc side of thc body
portion 18. 'I'his hnal stage filter 24 can be a high efiiciency
particulate air (IIL'VA) filter and can serve to perform one
last liltering operauon on the airstream hei ore it is exhausted
to atmosphere. Of course, the final stage tilter 24 can be
provided using other than a I ILVA filter and can be disposed
on other portion of the vacuum cleaner 10

The improved filtration arrangement for vacuum cleaner
10 will noiv be describerl with reference to Fl(i. 2 in which
a rlustcup 26 is shown rlisposcd directly above thc suction
motorifan assembly 50. Thc suction motor fan assembly 50
is disposed in a plenum 52 in which the ncgativc pressure,,s
or suction force is created. A gasket or seal member Zg is
disposed between an outlet 3U of the dustcup 26 anil the
input 32 to the plenum 52. As previously discussed, the
dustcup 26 is typically constructed of a transitarent or
translucent plastic material. In this way, thc consumer can zc
dctcrminc when it is time to empty thc dustcup by visually
observing when thc dirt and/or debris in thc rlustcup 26 has
reached a particular level.

Disposed over thc top of and scaiingdy covering thc
dustcup 26 is a dustcup cover member 34, or as it will be
referred to later, a cyclonic member 34, the operauon of
which will be descnbed in further detail with respect to FIG.
4 The dustcup 26 has an air tube 36 molded integral to the
dustcup 26 although a separate air tube affixed inside the
dustcup 26 is a suitable altcrnatc method of construction. ic
The air tube 36 is hollow and is positioned on thc axial
center of the dustcup 26. The air tube 36 begms at the base
of the dustcup 26 and extends upwardly to approximately
the height of. the top plane of the sidewalls of the dustcup Z6.
An annular rib 38 is formed on the base of the dustcup 26 zs
and has an outer rib portion 38u and an inner rib portion 386.
Thc outcr rib portion 38u has a flat pkmar surface that is
cffectivc so that the dustcup 26 can sit in a stable, vertical
an itude when it is temporarily positioned outside of the boriy
poruon 18. The inner nb portion 38b surroumls the opemng ao
into the air tube 36. The inner rib porhon 386 cooperatively
engages the seal member 28, which is made of an air
impermeable, resiliently compressible gasket material The
seal mcnibn 28 allows thc air tube 36 to bc in fluid
coniniunication with thc suction motor fan assembly 50

Surrounding the top portion of the air tulie 36 is the biter
asscnibly 40. Thc bottom portion of thc air tube 36 thus
remains uncovcrcd rcsultin in a smooth round cxtcmor
surface that assures turbulent-free air dynamics as dirt and
debms rotate inside the dustcup 26. The smooth lower o

poruon of the air tube 36 ttutckly releases accumulated dirt
for cleaning and disposal fhe filter assembly 40 of the
present invention will be describerl more fully in relation to
FIGS. 4, 5u and Sfx As scen in FIG. 2, thc filter asscmffly 40
inclurlcs a filter support mcmlicr 42; thc filter support s
member 42 can be provided with mbs 44 that extend verti-
cally Irom the bouom of the lilter support member 42 to ns
topmost region. The nbs 44 of the lilter support member 42
can be effectiv m preventmg damage to the filter media,
such damage as may occur when the consumer is handling ac

thc dustcup 26 dumng thc task of cmptyin thc dirt anal
rlcbris from the rlustcup 26. Of course, it is possible to
proviile the lilter support member 42 with a protechve
arrangement other than the nbs 44, lor instance, it may be
possible to provide the protection of the ribs by using a mesh es

type of configuration or a combination of ribs and mesh
material.

Refermng now to FIG. 4, it can be seen that the mbs 44 of
the lilter support member 4Z are posinoned outside the
largest diameter of thc tilter member 60. The ribs 44 licgin
at a bottom surface 54 and tcrminatc at thc top of the filte
support member 42 in the form of a closed nng 48 having
a planar surface 48u. The bottom surface 54 of thc filte
support member 42 is of a diamctcr and size sufficicnt to
support and scat thc bottom of the filter mcmbcr 60 when thc
lilter member 6U is placed on the bottom surlace 54. The
void areas between the ribs 44 can be lilled with a screen 46
that can be molded directly into the form for the filter
support member 42 or, can be constructed as a separate part
to bc installed over thc ribs 44 as a slecvc-like structure. Thc
size of thc openings in thc scrccn 46 rlctcrmincs thc particle
size that is allowed to pass through anil into thc filte
member 60. Formed centrally on the closed nng portion 48
is a loop exteniuon 56 that is provided to allow the consumer
access to the filter member 60, biter support member 42
assemliiy

As seen in FIGS. Z, 3 anil 4, the component of the
improved tiltration arrangement of the present invention that
begins the filtration process is the cyclonic member 34
Cyclonic member 34 covers the dustcup 26 anal filter assem-
bly 40 in a manner so as to crcatc a compression seal against
the top of the lilter assembly 4U. A sealing gasket 62 shown
in FIG. 4, is disposed around the perimeter of the inside
surface of. the cyclomc member 34 and creates an airught
seal onto the top surface of the dustcup flange when the
cyclomc member 34 is mated to the dustcup 26. This seal is
further enhanced when a negative prcssure is created by thc
suction motorrfan assembly 50 and acts to ti htcn thc
engagement between the cyclonic member 34 and the dust-
cup 26.

Thc cyclonic mcmbcr 34 has an opcnin 64 as seen in
FIGS. 3 aml 4, the opening 64 receives the air and dust/
ilebris mixture that is in route to the inside of the dustcup 26.
The air aml dirt'debris mixture is communicated to the
opening 64 from the floor-engaging base member 12 via
hose member 22, the hase member 12 and hose member 22
forming a first air path for communicatin dirt laden air to
thc cyclonic member 34. As depicted, thc opening 64 is
offset from the axuil center of. the cyclonic member 34 and
is in fact, disposed at the outermost diametncal posiuon of
the cyclonic member 34. It should be umlerstood however
that the opening can be placed in a different position relative
to the axial center of the cyclonic member 34 and still
achicvc thc function of imparting a cyclonic action or
rotational motion to the air and rlustirlcbris mixture cntcrin
the opening 64. From the opening 64, a uniTorm width,
curved inclined channel 66 is formeri in the cyclonic mem-
ber 34, such that the channel 66 hehcally converges to the
bottom of the cyclonic member 34 in an arcuate manner lt
should lie understood that the amount of the arc is shown as
approximately 360 dcgrces but this value can be rcrluccd as
well and still result in thc cyclonic action being imparted to
the air and dirt,'debits mixture. Addihonally, though illus-
trated aml discussed as a uniform width channel 66, it is
contemplated that a channel with a non-unilorm width coulri
be provided and still achieve the rotational motion of the
airtloiv that is within the scope of the present invention 'I'he

inside surface 68 of thc outside channel wall is shown to bc
in vertical alignment with thc inside surface of thc outcr wall
of the dustcup 26. The tangential entry of the air and
ihrt/rfebris mixture into the openin ~ 64 of the cyclonic
member 34 imparts a rapid circular or cyclonic action to the
dirt laden air and has the effect of slinging the more rlense
matter with a centrifugal force to the outer wall of the
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dustcup Z6. The downward biased helical top surface oi:
channel 66 spirals the dirt laden air toward the bottom of
dustcup 26 with incrcascrl spccd thcreliy reducing the dwell
time that thc denser matter is in close proximity to the biter
assembly 40. A hnod 70 can be formerl at approximately the
axial center of the cyclonic member 34 in order to accom-
modate Lhe height oi: the loop extension 56.

As scen in FIGS. Sa anil 56, thc filter mcmbcr 60 of the
Iilter assembly 4tl is generally cylindncal in shape aml
includes a top aml bonom surface 72, 74. Top anil bottom
surfaces 72, 74 are generally planar surface areas and are
separated by an air-permeable Jilter media cnntigured in a
plcatcd form 76. Although thc cmbodimcnt of FIGS. 5n anti
56 inclurlcs a cylindrical filte using a pleated form media
76, other forms of filte mcrlia could bc readily substituted,
for instance, a porous loam Jilter meaiia can be utilized and
anil fall within Lhe scope oi: the present mvenuon. The
pleated form 76 is wrapped into a circle, v ith the pleats
running in an axial direction (see ILIG 5n). 'Ilie pleated form
is then scale(i inside thc top and bottom surfaces 72, 74. zc

The height *'h*'nd the inner diameter 'i d * and outer
diameter "o.d.'* dimensions of the filter member 60 are
selcctcrl so that suificicnt surface arcs of filter media is
achieve(i but yct, (toes not cause that the filte assembly 40
to extend into the dustcup 26 in a way that would interfere
with Lhe cyclonic air tlow within the duatcup 26 or, reduce
the apace in which dirtidebna is coilecteil at the bottom of
the dustcup 26. In this manner, the present invention thereby
alloivs sutficient space at the bottom of the dustcup 26 for
dirt and debris to reside and further, allows a filte-free ic
spacing along thc bottom portion of the air tube 36 so as to
mimmize air turbulence within the bouom region of the
dustcup Z6. A further advantage io the size anil placement oi:
Lhe Jilter assembly 4U within Lhe dustcup 26 is that a hi her
rotational velocity of the cyclonic airflow nccurs in the zs
smaller sectional area near the Jilter assembly 40 thus
kccping away from thc filter assembly 40, dust particles that
first enter thc dustcup 26. In other words, thc sectional area
between the ou(side of the Jilter assembly 40 and the inside
wall oi: the dustcup 26 ia small relative Lo the more open ac
chamber area beneath the lilter assembly 40. As such, this
small sectional area maintains a higher rotational velocity
near the filter assembly 40 tn help effect maximum particle
separation in thc upper arcs and thcrcby prolong thc life of
the filter member 60 that coulrl othcrwisc occur duc to dust L-

and lint clogging thc pores of the filmr member 60 A
resilient potnng matenal face reference number IUU in FIG.
7) can be used to seal the top and bottom surfaces 7Z, 74 to
the pleated form 76 When the filter member 60 is installed
onto the tilter support member 42, the bottom surface 74 of so
thc filter member 60 is scalcrl against base 54 (scc FIG 4)
so that air must pass through thc filter media 76 for cleaning
bcforc it can procecrl to thc suction motor,'fan assembly 50.
The lilter member 6tl haa a cylindrical void extending
completely through ita center, ihe central void 78 ia con-
centric ivith the outside diameter of the filter member 60 It

is contemplated herem that the pleated form can be made of
spun bonrlcd polycstcr or similar synthetic pcrmancnt and
pcrmeablc mcrlia and can therefore allow the filte mcmbcr
60 to lic consirlcrcrl pcrmancnh By such an arrangement, the re
Iilter member 60 need not be replaced regularly but in fact
can be cleaned by the consumer so aa to restore the filter
member 60 to an "as new'* conrlition so that it can be reused.

An alternate coniiguration Jilter assembly 92 is illustrated
in FIG. 7. This alternate lilter assembly 92 ia substantially as
similar to the filter assembly 40 of I'IGS 2 through 4 lout

includes several additional features as will now be

descwberf. Firer assembly 92 includes a molded plaauc Iilier
top 94 that has loop handle 56 molded integrally thereto.
Filter top 94 further includes two concentric annular gasket
rings 102 that arc scparatcrl by a prcrlctcrmincrl diametric
distance. When the filter assembly 92 is mounted in the
vacuum cleaner 10, dead air space is created between these
two annular gasket rings. A lilter-in-place arm 104 contacts
the filter top 94 in this dead air re ion; the filter-in-place arm
104 is efl'ective so as to prevent the consumer from com-
pleting the reattachment of the rlustcup 26 to the bnrly
portion 18 unless thc filter assembly 92 has been rcinsertcd
onto thc air tube 36. Thc Jilter-in-place arm 104 can bc kcycd
to a protection (not shown) that, unless disengaged by the
Iilter-in-place arm 1U4, acta Lo prevent closure oi'he outer
cover member 58 (see I'IG. I) over the dustcup 26, cyclonic
member 34 cnnfiguration. It is necessary to disitose the
filter-in-place arm 104 ivithin the dead air space so as to
prcvcnt thc ne ative prcssure of thc suction motorifan
assembly 50 from inarlvcrtantly actuatin thc filte-in-place
arm 104 during normal operation of the vacuum cleaner 10.
As an alternative Lo the use of annular gasket nnga 1UZ for
creating the dead air space for the filter-in-place arm 104, it
is possible to use a foam asket 106 (see I'l(i. 8) as a means
of isolating the filter-in-place arm 104 from the negative
prcssure of thc suction motorifan assembly 50 As further
scen in FIG. 7, the altcmate filter assembly 92 also includes
a plurality of fiexible gnppers 98 formed on the Jilter base
54, the Jlexible gnppers 98 provide an additional holding
force of the filter assembly 92 against air tube 36

As seen in FIG. 6, the filter support member 42 ia shown
in detail however, without Lhe wbs 44 or meshing 46 aa
shown in Fl(i 4 All other features of the filter support
member 42 of I'l(I 6 are intended to be the same as thnse
shown in FIG. 4. Thc filter support mcmbcr 42 is used to
mount thc filter member 60 to thc top-most portion of Lhc air
tube 36 When vieivcd from thc top, thc filter support
member 42 is essentially rouml in shape. Filter support
member 42 has a uibuhir center pornon 8U that begins at the
hase 54 and extends upward. A circular opening 82 is fnrmed
at the top of tubular center portion 80 and has formerl around
thc pcnphcry thcrcof, a Jlangc 84 that cxtcnds towards thc
ccntcr axis of thc tubular center portion 80 so as to form an
annular lip configuration. When thc filte support mcmbcr 42
is diaposerf on the air Lube 36, Lhe annular Iip 84 engages the
top auriace oi: the air tube 36 creanng a face-Lo-Lace seal and
rigid support for the filter assembly 40

The operation of. the vacuum cleaner having an improved
Iiltration arrangement 10 will now be descnbed with apecilic
reference tn I'l(i 3 As seen in I I(i 3, the filter member 60
and biter support member 42 are first mounterl on the top
portion of the air tube 36. It is also possible to first install thc
filter support niembcr 42 and then insert filter mcmbcr 60
onto thc filte support member 42. Thc operation of install-
ing the filter assembly 40 onto Lhe air Lube 36 does not
require any alignment or registration oi: Lhe components, it
merely requires fitting the round opening 82 of the filter
support member 42 onto the top portion of the air tube 36
Thc top portion of the air tulic 36 tcrminatcs a fixe distance
below thc top of thc filte assembly 40 so that air passing
throu h thc pleated Jilter nicdia 76 has a passageway into Lhc

interior of. the air Lube 36 aml then on to the auction
motor/fan assembly 50.

Once the Iilter assembly 4U is posinoned onto the air tube
36, the cyclonic member 34 is ailixed to the top of the
tluatcup 26. The cyclomc member 34 can be releasably
secured to the tnp of the dustcup 26 by means of two nr more
rotatinn interlock tabs 86 located around the nutside perim-
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eter of Ihe dustcup 26 and cyclonic member 34. The inter-
locl tabs 86 are onented in a way so that proper re nstration
bctivcen the dustcup 26 anil cyclonic member 34 must be
achievetl bcforc thcrc is closure bctwccn thc dustcup 26 anil
cyclonic member 34

When the cyclonic member 34 is properly aifixed to the
dustcup 26, an intentional interference is creatcrl bctwccn an
annular ring 88 (sce FJG. 4) formed on thc underside of thc
cyclonic memi&er 34 and the top surface 72 of the biter
member 60 Annular ring 88 displaces the compressible ic
resilient poning eml oi: the lilter member 6U to msure a
complete seal in this region. The assembly operations dis-
cussed hcrcin can bc reversed; that, disassembly of thc
cyclonic mcmlicr 34 from thc dustcup 26 and removal of the
filter assembly 40 from the air tube 36 can be accnmplished
thereby rendering routine servicing operations (i e empty-
ing the dustcup 26, cleaning lilter member 60) essennally
fool-proof.. Ahamlle member 9U can be prov&cled on the s«le
rc ion of thc dustcup 26 to facilitate handling by the
consumer during the cmptyin operation.

Although the hereinabove described embodiment of the
invennon consutu tea the preferred embodiment, n should be
understood that modifications can be macle thereto without
departin from the scope of the invention as set fnrth in the
appcndcd claims. For cxamplc, it is possible to provide an
alternate arrangcmcnt for imparting rotational motion to thc -"

airflow into the dustcup 26, that is, instead of a curved,
inclined surface mounted in a sealingly engageii relation to
the dustcup 26, an alternate cyclonic chamber can be
mounted to the body portion of the vacuum cleaner and still
practice the features of the present invention io

What is claimed is:
1. A vacuum clcancr with an improved filtration

arran emcnt, comprising;
a) a floor cn aging base unit;
b) a body portion pivotally mounted on said hase unit, 35

c) a sucuon motor&fan assembly mounted in one of the
base unit and body pnrtion;

d) a dust cup mounted on and detachable from the boriy
portion, the dust cup having a hollow, central air tube
affixed to and extending upward from a bottom end of
the dust cup to approximately the height of the top of
a sitlcwall of thc rlust cup;

e) a filter assembly having a filter medium, the biter
assembly:
i) being positioned within thc dust cup, wherein thc

filte assembly is cntircly located at a top portion of
Ihe dust cup,

u) having an opening that accepts a substanual length
oi: an upper pornon oi: the air tube, with a bonom
portion of the air tube remaining uncovered, and

iii) bemg removable from the air tube;
f) a cyclonic cover member removably covering the dust

cup and the biter assembly within the dust cup; and

g) a first air path J or communicating dirt laden air from the
base unit to the cyclonic cover member; and

wherein the cyclomc cover member:
i) is removably disposed over the top of and sealed

a ainst the dust cup,
ii) is engaged ivith the top nf the filter assembly, ro

iii) is detachable from thc body portion together with
the filter assembly and the dust cup, and

iv) has a hehcal umlers«le suri ace forming a downward
facing hehcal channel opening into the upper end of
Ihe dust cup, the downward facing helical channel as
spiraling dirt laden air toward the bnttom of the dust
cup; anil

wherein the dirt laden air liow« cyclonically in the dust
cup and to the lilter medium of the Jilter assembly,
with an inside portion of thc Jilter assembly and thc
air tube formin at )cast part of a second air path
from inside the filter assembly down to the suction
motor, fan assembly.

2 The vacuum cleaner with an improved liltration
arrangement according to claim 1, wherein the air tube is
moldctl intcgraliy with thc tlust cup.

3 The vacuum cleaner with an improved liltration
arrangement according to claim 1, wherein the air tube is a

separate air tube that is alhxed inside the dust cup.
4 'l'he vacuum cleaner with an improved filtratinn

arrangement accnrding to claim 1, wherein the filter assem-
bly comprises a lower filter support member positioned
bctwccn the air tube and the filter medium, thc lower Jilter
support member having an opening that accepts an upper
portion of Ihe air tube so as Io ensure a secure litting
relanonship between the air tube aml the Jilter support
member.

5 I'he vacuum cleaner with an improved filtration
arran cmcnt according to claim 4, whcrcin the opening of
thc lower filter support men&bar is formed in part by flcxiblc
gnppers that engage an upper pornon oi: the air tube.

6 The vacuum cleaner with an improved liltration
arrangement according Io claim 1, wherein the lilter medium
of the filter assembly comprises a pleated filter medium

7 'l'he vacuum cleaner with an improved filtratinn
arrangcmcnt accordin to claim 1, whcrcin thc suction
motor/fan assembly is niountetl in the body portion at a
position directly beneath Ihe dust cup

8 The vacuum cleaner with an improved liltranon
arrangement accorihn ~ to clmm 1, further composing a linal
filter disposed bet&veen the suction motor/fan assembly and
atmosphere.

9 Thc vacuum clcancr with an improvctl filtration
arran cmcnt according to claim 1, further comprisin a
HEPA Jilter disposerl between the suction motor,'Jan assem-
bly anil atmosphere..

10. The vacuum cleaner with an improved liltration
arrangement accnrding to claim 1, wherein the filter assem-
bly comprises an upper biter support member positionerl
bctwccn thc cyclonic cover member and thc Jilter medium.

11. Thr vacuum cleaner with an improved filtration
arrangement according to claim 1, wherein the Jilter assem-
bly composes a lower lilter support member posiuoned
between Ihe air uibe aml the lilter medium, the lower Jilter
support member having an opening that accepts an upper
portion of the air tube so as to ensure a secure fitting
relationship l&ctwccn the air tube and thc filte support
mcmbcr, and wherein thc Jilter assembly further comprises
an upper lifer support member posnioned between the
cyclonic cover member and the lilter medium.

12. A vacuum cleaner with an improveti liltration
arrangement, comprisin

a) a floor engaging base unit;
b) a body portion pivotally mounted on sairl base unit;
c) a suction niotorifan assembly mountcrl in thc body

portion at a position tlircctly bcncath the dust cup;
d) a dust cup mounted on and detachable from the body

portion, the dust cup having a hollow, central air tube
affixcd to and extending upwartl from a bottom end of
the dust cup to approximately the height of the top oi:
a s«lewall of. Ihe dust cup, wherein the dust cup
compnses an external wb pornon Jormed at a bottom-
most portion of the dust cup, Ihe rib portion nf the dust
cup contacting a gasket member disposerl between the
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sucuon motor&fan as&embly and the dust cup to prov&tie
an airtight seal between the dust cup anti suction
motor&fan assembly;

c) a filter assembly having a filte medium, the biter
assembly:
i) being posiuoned within the dust cup,
n) having an opening that accents a substanual len uh

of an upper portinn of the air tube, with a bottom
portion of the air tube remaining uncovered, and

iii) being rcmovablc from thc air tube; lc

f) a cyclonic cover member removably covering the dust
cup aml the lifter assembly within the dust cup; and

g) a first air path for communicating dirt laden air from the
base unit to thc cyclonic cover member, wherein the i
cvclotlic cover mi;mbclt
i) is removably disposed over the top of and sealed

again&t the dust cup,
n) is engaged with the top of the lifter assembly,
iii) is detachable from the body portion together with

the filter assembly and the rlust cup, and
iv) has a helical unrlcrsirlc surface fomiing a downwarrl

facing helical channel opening into the upper encl of
the dust cup, the downward facing helical channel
spiraling dirt 1&mien air toward the bouom of the dust
cup, wherein the dirt laden air flows cyclonmally in
the dust cup and to the filter medium of the biter
assembly, with an inside portion of the filter assem-
bly anil thc air tube forming at least part of a second
air path from inside thc filter assembly dov n to the
suction motor,'Ian assembly.

13. A vacuum cleaner wuh an improved tiltration
arrangement, composing.

a) a floor engaging base unit;

b) a body poruon pivotally mounted on saiil base unit, &s

c) a suction motor&fan assembly mounted in one of the
base unit and body pnrtion;

d) a rlust cup mounted on and dctachablc from the body
poruon, the dust cup having a hollow, central mr tube
aliixed to anti extending upward Irom a bottom end of &0

the dust cup to approximately the height of the top of
a sidewall of the dust cup;

c) a filter assembly having a filte medium, the biter
assembly:
i) being posiuoned within the dust cup,
n) having an opening that accepts a substanual len uh

of an upper portinn of the air tube, with a bottom
portion of the air tube remaining uncovered, and

iii) being rcmovablc from thc air tube;

f) a cyclonic cover member removably covering the dust
cup aml the lifter assembly within the dust cup;

g) a first air path for communicating dirt laden air from the
base unit to thc cyclonic cover member, wherein the
cvclotlic cover mi;mbclt s

i) is removably disposed over the top of and sealed
again&t the dust cup,

n) is engaged with the top of the lifter assembly,
iii) is detachable from the body portion together with

the filter assembly and the rlust cup, and ac

iv) has a helical unrlcrsirlc surface fomiing a downwarrl
facing helical channel opening into the upper encl of
the dust cup, the downward facing helical channel
spiraling dirt 1&mien air toward the bouom of the dust
cup, wherein the dirt laden air flows cyclonmally in as
the dust cup and to the filter medium of the biter
assembly, with an inside portion of the filter assem-

bly aml ihe air tube forming at least part of a seconii
air path from inside the filter assembly down to the
suction mntor fan assembly; and

h) a filter-in-place member that cooperatively engages a
portion of thc filter assembly so as to prevent a user
from rcattaching thc dust cup and thc cyclonic cover
member to the body poruon unless the lifter assembly
is in place on the tnr tube.

14. The vacuum cleaner with an improved Iiltration
arrangement accnrding to claim 13, wherein the filter-in-
place member comprises a filter-in-place arm that contacts
thc filter assenil&iy in a dead air region formed by at least onc
gasket.

15. A vacuuni clcancr with an improved filtration
arrangement, compnsing.

a) a Iloor engaging base unit;

b) a hotly portion pivotally mounted on said hase unu,
c) a suction motor fan a&sembly mounted in one of'he

base unit and body portion;
d) a dust cup mounted on aml detachable from the body

portinn, the dust cup having a hollow, central air tube
atfixed to and extending upivard from a bnttom encl of
the dust cup to approximately the height of the top of
a sidewali of the rlust cup;

e) a filter assembly bavin a filter medium, the filter
assembiy:
i) being positioned within the dust cup,
ii) having an opening that accepts a substantial length

of an upper portion of the air tube, with a bouom
poruon of the air tube remaining uncovered, anti

iii) being removable from the air tube;
f) a cyclonic cover member removably covenng the dust

cup aml the lifter assembly within the dust cup, wherein
the filter assembly further comprises an upper filter
support member positioned between the cyclonic cover
member and thc filter medium and further wherein thc
cyclonic cover men&her comprises a filter-in-place
member that cooperatively enga es the upper filter
support member &o as to prevent a user from reattach-
ing the dust cup and the cyclonic cover member to the
body portion unless the filter assembly is in place on the
air tube; and

g) a first air path I or commumcaung dirt laden air from the
base unit to the cyclonic cover member, wherein the
cyclonic cover member
i) is removably disposed over thc top of aml scaled

against thc dust cup,
ii) is engaged with the top of the lifter assembly,
iii) is detachable Irom the body poruon together with

the filter assembly and the dust cup, and
iv) has a helical underside surface forming a dowmvarrl

facing helical channel opening into the upper end of
thc dust cup, thc downward facing helical channel
spiraling dirt laden air toward thc bottom of thc dust
cup, wherein the dirt laden air tlows cyclonically in
the riust cup anil to the lifer medium of the lifter
assembly, with an inside poruon of the lifter assem-
bly and the air tube forming at least part of a second
air path from inside the filter assembly down to the
suction motorit'an assembly.

16. Thc vacuuni cleaner ivith an improvcrl filtration
arrangement accoriling to chiim 15, wherein the filter-in-
place member compnses a lifter-in-place arm Lhat contact&
the upper lifer support member.

17. 'I'he vacuum cleaner with an impmved filtration
arrangement accnrding to claim 15, wherein the filter-in-
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place member composes a Jilter-in-place arm that contacts
the upper litter support member in a dead air region formed
by at least onc gasket bctwccn thc upper support mcmbcr
and thc cyclone cover mcmbcr.

lg A vacuum cleaner with an improved filtration
arrangement, comprising

a) a floor engaging base unit;
b) a body pornon pivotally mounted on saiil base unit,
c) a suction motorifan assembly mounted in onc of thc

base unit and bndy portion;
d) a dust cup mounted on and detachable from the boriy

portion, the dust cup having a hollo«; ccmral air tube
afiixed to and cxtcnding upwarrl from a bottom cnd of
the dust cup to approximately the height of the top of
a sidewall of the dust cup;

c) a filter assembly having a filte medium, the biter
assembly:
i) being positioned within the dust cup,
n) having an opening that accepts a substanual len uh

ol: an upper pornon ol: the air tube, with a bonom
portion of the air tube remaining uncovcrcd, anil

ui) being removable from the air tube, wherein the tilter
assembly Jurther compnses a lower tilter support
member positionerl between the air tube and the biter
medium, the lower Jilter support member having an
opening that accepts an upper portion of thc air tube
so as to ensure a sccurc fitting relationship betwccn
the air tube anil the filte support member, and an
upper litter support member positioneil between the
cyclonic cover member anti the Jilter medium,

f) a cyclonic cover member removably covering the dust
cup aml the litter assembly within the dust cup; and

) a first air path for communicatin dirt larlcn air from thc
base umt to the cyclonic cover member, wherein the
cyclonic cover member.
i) is removably dispnsed over the top of and sealed

against the dust cup,
ii) is engaged with the top of the filter assembly,
iii) is dctachablc from thc liody portion together with

thc filter assembly and the dust cup,
iv) has a hehcal umlers«le surl ace lorming a downward

facing hehcal channel opening into the upper eml ol:
the dust cup, the downward facing helical channel
spiralin dirt laden air towarrl the bottom of the dust
cup, and

v) further composes a filter-in-place member that coop-
crativcly cnga cs the upper filmr support member so
as to prevent a user from reauaching the dust cup and
the cyclonic mtver member to the body porhon
unleaa the liner assembly m m place on the air tubes,
ivherein the dirt laden air tlows cyclonically in the
dust cup and to the filter medium of the biter
asscmtily, with an inside portion of thc filte assem-
bly anil thc air tube forming at least part of a second
air path Jrom inside the litter assembly ilown to the
suction motor,'J:an assembly.

19. The vacuum cleaner wuh an improved tiltration
arrangement according to claim lg, wherein the leaver biter
support member and the upper filter support member are
affixcd to and scaled to thc filte medium of thc biter
asscnibly.

20. A vacuum cleaner, comprising.
a) a housing;
b) a suction motor/fan assembly associated with the

housing;
c) a dirt receptacle, the dirt receptacle being removably

attached to the housmg;

lo

ZO

35

se

d) a tilter assembly that is removable from the housing
with the dirt receptacle as a unit, the filter assembly
being removable from the dirt receptacle;

c) a first air path for communicating an air stream drawn
bv the suction motor/fan assembly from the housing to
the ihrt receptacle, wherein the lifer assembly litters
the air stream when the litter assembly is in place in the
dirt receptacle; and

t) a filter-in-place nicmbcr cooperating with thc tilter
assembly and the housing to prcvcnt a user from
reattaching the, dirt receptacle to the housing unless the
litter assembly m m place in the dirt receptacle.

21 A vacuum cleaner, comprisin

a) a housing;
b) a suction motor/fan assembly assn«rated wuh the

housing;
c) a dirt receptacle, the dirt receptacle being removably

attached to the housin;
d) a tilter assembly that is removable from the housing

with the dirt receptacle as a unit, the litter assembly
being removable from the dirt receptacle;

c) a first air path for communicating an air stream drawn
by thr suction motorit'an assembly from thc housin to
the ihrt receptacle, wherein the lifer assembly litters
the air stream when the litter assembly is in place in the
dirt receptacle; and

t) a filter-in-place nicmbcr cooperating with thc tilter
assembly and the housing to prcvcnt a user from
reattaching the, dirt receptacle to the housing unless the
litter assembly is in place in the dirt receptacle, wherein
the filter-in-place member composes a Jilter-in-place
arm that contacts the filter assembly when the filter
assemliiy is in place

22. Thc vacuum cleaner according to claim 21, wherein
thc biter-in-place arm contacts thc filter assembly in a dead
air region formed by at least one gasket when the Jilter
assembly is in phice.

23. A vacuum cleaner, comprising.

a) a housin;
b) a suction motor fan assembly associated with the

housing;

c) a dirt receptacle, the dirt receptacle heing removably
attached to thr housing;

d) a litter assembly that is removable from the housing
with the dirt receptacle as a unit, the litter assembly
heing remnvable from the dirt receptacle;

c) a first air path for communicating an air stream drawn
by the suction motorifan assembly from thc housing to
the dirt receptacle, wherein the litter assembly Jitters
the air stream when the Jilter assembly is in place in the
dirt receptacle,

f) a filter-in-place member cooperating with the Jilter
assembiy and thc housing to prevent a user from
rcattaching thr dirt reccptaclc to thc housing unless thc
litter assembly is in place in the dirt receptacle, and

g) a cover member removably covering the dirt receptacle
and the filte assembly, the cover member, the tlirt
rcccptacle and thc tilter assembly being rcmovablc
from thc housing together as a unit, wherein thc filtcr-
in-place member cooperates with the litter assembly,
the houtung, anil the cover member to prevent a user
from reattaching the dirt receptacle and cover member
tn the housing unless the filter assembly is in place in
the dirt receptacle.
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24. The vacuum cleaner according to claim 23, wherein

the lifer-in-place member comprises a tilter-in-place arm
attached to the cover member that contacts thc filte assem-
bly when the filter assembly is in place.

25. 'I'he vacuum cleaner accorrling to claim 23, wherem
the biter-in-place member comprises a filter-in-place arm
an.ached to the cover member that contacts the filter assem-
bly in a dead air re ion iormed by at least one gasl et when
thc filte assembly is in place.

26. The vacuum cleaner according to claim 23, v hcrcin
lc

the dirt receptacle further comprises an air tube extending
into the dirt receptacle from a wall of the dirt receptacle,
wherein the Iilter assembly Iilters the air stream when the
filter assembly is in place on the air tube, and ivherein the
filter-in-place member cooperates with the filter assembly,
thc housing, anil thc cover member to prevent a user from i

rcattaching thc dirt reccptaclc to thc housing unless thc biter
asscnibly is in place on thc air tube.

27. The vacuum cleaner according to claim 26, wherein
the lifer-in-place member comprises a tilter-in-place arm
attached to the cover member that contacts the filter assem-
bly when the filter assembly is in place

20. 'I'he vacuum cleaner accorrling to claim 26, wherem
the filtcr-in-place mcmbcr comprises a filter-in-place arm
attached to the cover member that contacts thc filte assem-
bly in a dead air re ion iormed by at least one gasl et when
the Iilter assembly is in place.

29. 'I'he vacuum cleaner according to claim 20, wherein
the dirt receptacle further comprises an air tube extending
into the dirt receptacle frnm a walI of the dirt receptacle,
wherein the filter assembly filters thc air stream when thc ic

filter assembly is in place on thc air tube, anil wherein thc
Iilter-in-place member cooperates with the tilter assembly
and the housing to prevent a user Irom reanachin ~ the dirt
receptacle to the housing unless the filter assembly is m
place on the air tube 35

30. A vacuum cleaner, comprising
a) a housing,
b) a suction motorifan assembly associated with the

housing;
c) a thrt receptacle, the dirt receptacle bem ~ removably

anached to the housing and Iurther compnsm ~ an air
tube extending mto the dirt receptacle from a wall of
the dirt receptacle;

d) a Iilter assembly that is removable from the housing
with the dirt receptacle as a unit, the filter assembly
lacing removable from the dirt receptacle, wherein the
filter assembly filters the air stream when the biter
assembly is in place on thc air tube;

e) a first air path for communicating an air stream drawn so
Iiy thc suction motor fan assembly from the housing to
the dirt rcccptaclc, wherein thc filte assembly hlters
the air stream when thc filter assembly is in place in thc
dirt receptacle, and

f) a filter-in-place mcmbcr cooperating with the biter s
assembly and the housing to prevent a user from
reattaching the dirt receptacle to the housing unless the
Iilter assembly is in place in the dirt receptacle and on
the air tube, wherein the filter-in-place member com-
prises a filter-in-place arm that contacts the filter rc
assembly when thc filter assembly is in place.

3E Thc vacuum clcancr according to cLiim 30, whcrcin
the Iilter-in-place arm contacts the tilter assembly m a dead
air region formeri by at least one gasket when the litter
assembly is in place. as

32 A vacuum cleaner with an improved filtratinn
arrangement, comprising

a) a fioor engaging base unit;
b) a body portion pivotally mounted on said base unit;
c) a sucnon motor/fan assembly mounted in one oi'he

base unit and body portion wherein the suction motor
fan assembly is mounted in thc body portion at a

position directly beneath the dust cup;
d) a dust cup mounted on ami detachable from the body

portion, thc dust cup bavin a hollow, central air tulic
affixcd to and extending upwarrl from a bottom end of
the dust cup to approximately the height of the top of
a sidewall of the dust cup, wherem the dust cup
compnses an external nb pornon Iormed at a bottom-
most pornon of the dust cup, the nb portion of the dust
cup contacting a asket member disposed bctwccn thc
suction motor fan assembly and thc dust cup to provide
an airtight seal betiveen the dust cup anil suction
motnr/fan assembly;

c) a filter assembly having a filter mcrhum, thc filte
assembly:
i) heing positioned ivithin the dust cup,
ii) having an opening that accepts a substantial length

of an upper poruon of the air tube, with a bouom
pornon of the air tube remaining uncovered,

iii) being rcmovablc from thc air tube,
iv) having a lower filtcr support mcmbcr positioned

between the air tube and the filter merlium, the filter
support member having an opening that accepts an
upper pornon of ihe air tube so as to ensure a secure
Iitting relanonship between the air tube and the Iilter
support member,

v) bavin an upper filtcr support mcmbcr positioned
Iietween the cyclonic cover member and the filter
medium and further wherein the cyclonic cover
member further comprises a Iilter-in-place member
that cooperatively engages the upper Iilter support
member so as to prcvcnt a user from reattaching thc
dust cup and thc cyclonic cover mcmbcr to thc body
portion unless the filter assembly is in place on the
air tube, ivherein the loiver filter support member and
the upper filter support member are alfixed to and
sealed to ihe filter medium of the Iilter assembly, anti

vii) having the filter medium of thc filter assembly
comprise a pleated filtn medium;

I) a cyclonic cover member removably covenng the dust
cup and the Iilter assembly within the dust cup,

g) a tirst air path for communicating dirt larlen air from the
base unit to Ihe cyclomc ixtver member, wherein the
cyclonic cover member.
i) is rcmovably rlisposcrl over thc top of and scaled

against thc dust cup,
ii) is engaged with the top of the filter assembly,
iii) is detachable from the body portion together with

the filter assembly and the dust cup, and
iv) has a helical underside surface I orming a downw arri

facing heiicai channel opening into thc upper cnd of
the dust cup, the downward facing helical channel
spiraling dirt laden air towarri the bonom of the dust
cup; and

wherein the dirt laden air flows cyclonically in the rlust cup
and to thc filte medium of thc filter assembly, with an inside
portion of the filte assembly and thc air tube forming at least
part of a second air path from inside thc filte assembly down
to the suction motorrfan assembly; and

h) a HEPA fiitcr disposed betwccn thc suction motorifan
assembly aml atmosphere.

33. The vacuum cleaner with an improved Iiltration
arrangement accorriing to cLiim 32, wherein the tilter-in-
place member comprises a filter-in-place arm that contacts
the upper filter support member.
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3ek The vacuum cleaner wuh an improved tiltration

arrangement according to claim 32, wherein the filter-in-
place member comprises a filter-in-place arm that contacts
the upper tilter support member in a clead air region fnrmed
by at least onc gasket bctwccn thc upper support mcmbcr
and thc cyclone cover mcmbcr.

35. The vacuum cleaner with an improved liltration
arrangement according to claim 32, wherein the opening of
the lower filter support member is formed in part by flexihle
gnppers that engage an upper portion of the air tube.
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