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ABSTRACT OF THE DISCLOSURE

A surface cleaning apparatus has three cyclonic cleaning stages.



CA 02911334 2015-11-05

-1 -

TITLE: SURFACE CLEANING APPARATUS

FIELD OF THE INVENTION
[0001] In one aspect, this invention relates to a cyclonic surface cleaning
apparatus, such as a vacuum cleaner that has three cyclonic cleaning stages

and an absence of a pre-motor filter.

BACKGROUND OF THE INVENTION

[0002] Cyclonic vacuum cleaners are known in the art. In addition, cyclonic
vacuum cleaners which comprise a first stage cyclone and plurality of second
stage cyclones are known. An exampile is shown in Conrad (United States Patent
No. 6,782,585). As shown therein, a vacuum cleaner has a first cyclonic cleaning
stage comprising a single first stage cyclone and a second cyclonic cleaning
stage downstream from the first cyclonic cleaning stage and comprising a

plurality of cyclones in parallel.

[0003] The plurality of second stage cyclones typically remove particulate
matter finer than the particulate matter that is removed in the first cyclonic
cleaning stage. Accordingly, the coarsest particulate matter that is entrained in
an air stream is removed in the first cyclonic cleaning stage and finer particulate
matter is removed in the downstream cyclonic cleaning stage. However, the air
exiting the second cyclonic cleaning stage may still contain sufficient particulate
matter to damage a suction motor positioned downstream from the second
cyclonic cleaning stage. Accordingly, as shown in Conrad, a filter may be
positioned downstream from the second cyclonic cleaning stage and upstream

from the suction motor.

SUMMARY OF THE INVENTION

[0004] In accordance with a first aspect, there is provided a surface
cleaning apparatus having a plurality of cyclone cleaning stages positioned
upstream from the motor wherein air travels from the cyclone cleaning stages to

the motor without passing through a filter.
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[0005] In accordance with a first embodiment of this aspect, a surface

cleaning apparatus comprises:

a dirty air inlet, a clean air outlet and an air flow path extending

therebetween;
a cyclonic cleaning unit comprising:
a first cyclone cleaning stage positioned in the air flow path;

a second cyclone cleaning stage positioned in the air flow path

downstream from the first cyclone cleaning stage;

a third cyclone cleaning stage positioned in the air flow path

downstream from the second cyclone cleaning stage; and

a suction motor positioned in the air flow path downstream from the
cyclonic cleaning unit, wherein a portion of the air flow path extending
between the cyclonic cleaning unit and the suction motor is free from
filters whereby air travels from the cyclonic cleaning unit without passing

through a filter.

[0006] In accordance with another aspect, there is provided a a cyclone
chamber for a vacuum cleaner may have a plate positioned intermediate the
opposed ends (the top end and the bottom end) of the casing of a cyclone
separator so as to divide the interior of the cyclone casing into an upper cyclone
chamber and a lower dirt collection area or chamber positioned beneath the
upper cyclone chamber. The plate, in conjunction with the structure of the
cyclone separator, produces a passage that connects the cyclone chamber and
the dirt collection chamber in communication such that dirt that enters the

cyclone chamber is conveyed to the dirt collection chamber. All, or at least a

portion of the passage, extends laterally or outwardly.

[0007] The plate may be any of those known in the art such as those
disclosed in United States Patent No. 6,874,197. The plate may have a plurality
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of openings therein or, preferably, it is solid. The plate is positioned inward from
the outer wall of the casing so as to define an annular gap between the outer
peripheral edge of the plate and the inner wall of the cyclone casing. The plate
overlaps a portion of a flow director or a portion of an outwardly extending portion
of the casing to define the passage. The peripheral wall of the plate may be of

varying geometries and orientations to assist in particle removal.

[0008] In an alternate embodiment, instead of a plate, the central portion
of the bottom of the cyclone casing may be raised inwardly so as to define a
plateau. Accordingly, the dirt collection chamber need not extend under the plate

or plateau.

[0009] In accordance with a first embodiment of this aspect, there is

provided an indoor vacuum cleaner comprising:

(a) a dirty air inlet;

(b) a handle;

(c) a cyclone separator having an outer wall, a fluid inlet downstream from
the dirty air inlet and a fluid outlet;

(d) a plate having a cyclone chamber surface and positioned to
substantially divide the cyclone separator into a cyclone chamber and a

dirt collection chamber, each of the cyclone chamber and the dirt

collection chamber having an outer wall, the outer wall of each of the
cyclone chamber and the dirt collection chamber having an outer
perimeter, the dirt collection chamber having a cyclone chamber end
spaced from a dirt collection floor;

(d) a passage extending between the cyclone chamber and the dirt
collection chamber, the passage configured such that separated dirt
travels at least outwardly as the dirt travels through the passage; and,

(e) an air flow motor.
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[0010] In one embodiment, the passage is formed between the cyclone
chamber surface of the plate and an outwardly extending portion of the outer wall

of the cyclone separator.

[0011] In another embodiment, the dirt collection chamber and the cyclone
chamber each have an outer perimeter, the plate is positioned below the
outwardly extending portion and the outer perimeter of the dirt collection chamber

s larger then the outer perimeter of the cyclone chamber.

[0012] In another embodiment, the plate comprises a disc positioned
adjacent the cyclone chamber end of the dirt collection chamber and the dirt

collection chamber extends under at least a portion of the disc.

[0013] In another embodiment, the plate comprises a floor of the cyclone

chamber and the dirt collection chamber does not extend under all of the floor.

[0014] In another embodiment, the plate comprises a floor of the cyclone

chamber and the dirt collection chamber does not extend under the floor.

[0015] In another embodiment, the vacuum cleaner further comprises a
flow director having a flow directing surface that extends inwardly and
downwardly into the cyclone chamber from the outer wall of the cyclone chamber
to a position above the plate and the passage is formed between the flow director

and the cyclone chamber surface of the plate.

[0016] In another embodiment, the vacuum cleaner further comprises an
annular dirt collection region collinear with the cyclone chamber and separated
therefrom by an inner annular wall that has a terminal end spaced from the plate
and the passage is formed between the terminal end and the cyclone chamber

surface of the plate.

[0017] In another embodiment, the fluid outlet comprises a tube having an
inlet and the tube extends along the axis of the cyclone chamber to a position

below the fluid inlet and has an end that is spaced from the plate. Preferably, a
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screen is provided in covering relation to the inlet of the air flow tube and the

screen is spaced from the plate.

[0018] In another embodiment, the cyclone separator has a diameter
adjacent the fluid inlet and the passage has a height that is less than 1/3 the
diameter, preferably, iess than 1/6 the diameter, more preferably less than 1/10

the diameter and most preferably less than 1/20 the diameter.

[0019] In another embodiment, the dirt collection chamber has a bottom

that is openable.

[0020] In another embodiment, the plate is removably subsequent to the

bottom being opened.

[0021] In accordance with a second embodiment of this aspect, there is

provided a cyclone separator comprising:

(a) an outer wall, a fluid inlet and a fluid outlet, the fluid outlet comprises a
tube having an inlet and the tube extends along the axis of the cyclone
separator to a position below the fluid inlet;
(b) a plate having a cyclone chamber surface and positioned to
substantially divide the cyclone separator into a cyclone chamber and a
dirt collection chamber, each of the cyclone chamber and the dirt
collection chamber having an outer wall, the outer wall of each of the
cyclone chamber and the dirt collection chamber having an outer
perimeter, the dirt collection chamber having a cyclone chamber end
spaced from a dirt collection floor, the fluid outlet has an end that is
spaced from the plate; and,
(c) a passage extending between the cyclone chamber and the dirt
collection chamber, the passage configured such that separated dirt
travels at least outwardly as the dirt travels through the passage.

[0022] In another embodiment, the plate is removably subsequent to the

bottom being opened.
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[0023]) It will be appreciated that any of the alternate embodiments set out
with respect to the first embodiment may be used with this second embodiment.
and that they may be combined in an apparatus in any combination or sub-

combination.

[0024] In accordance with a third embodiment of this aspect, there is

provided a cyclone separator comprising:

(a) an outer wall, a fluid inlet and a fluid outlet, the cyclone separator has a
diameter adjacent the fluid inlet;

(b) a plate having a cyclone chamber surface and positioned to
substantially divide the cyclone separator into a cyclone chamber and a
dirt collection chamber, each of the cyclone chamber and the dirt
collection chamber having an outer wall, the outer wall of each of the
cyclone chamber and the dirt collection chamber having an outer
perimeter, the dirt collection chamber having a cyclone chamber end
spaced from a dirt collection floor; and,

(c) a passage extending between the cyclone chamber and the dirt
collection chamber, the passage configured such that separated dirt
travels at least outwardly as the dirt travels through the passage, the
passage has a height that is less than 1/3 the diameter.

It will be appreciated that any of the alternate embodiments set out with respect
to the first embodiment may be used with this third embodiment and that they

may be combined in an apparatus in any combination or sub-combination.

[0025] In accordance with another aspect of the instant invention, a plate

of the first embodiment, or any plate known in the art, is moveably mounted in a
cyclone casing independent of the movement of a bottom opening door, or may
be removably mounted. For example, the plate may be secured in position by
means of magnets. Alternately, the plate may be held in position mechanically,
such as by the plate having one or more members that are received in an

opening and secured therein by, e.g., a releasable snap fit. Thus the plate may
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be snappead into position and removed therefrom as required. Alternately, or in
addition, the plate may be mounted on a mechanical member for movement from
a first position wherein the plate divides the cyclone casing interior into a cyclone
chamber and a dirt collection chamber and a second position wherein the plate
has been moved to a position wherein the plate is positioned such that dirt may
pass generally freely from one chamber to the other and then out an open end of
the cyclone casing. For example, the plate may be pivoted to a position generally

parallel to the longitudinal axis of the cyclone casing.

(0026} One advantage of this design is that the magnets permit the plate
to be removed for disposal and/or cleaning. In addition, a further advantage of
using magnets is that the magnets will assist in attracting and retaining magnetic
particles in the cyclone chamber, thereby increasing the efficiency of the cyclone.
In particular, carbon dust, which is produced by electric motors that have
brushes, is magnetic. Accordingly, the use of a cyclone or cyclones incorporating
magnets will assist in the removal of carbon dust from an air stream. Accordingly,
it is preferred to utilize a cyclone or array of cyclones containing magnets
downstream from a motor and, optionally, in place of a filter, such as a HEPA
filter. It will be appreciated that magnets may be used to assist in particle

capture in any of the embodiments set out herein.

[0027] In accordance with a first embodiment of this aspect, there is
provided a surface cleaning apparatus comprising:

(a) a dirt inlet;

(b) a handle;

(c) a cyclone separator having an outer wall, a fluid inlet downstream from
the dirt inlet and a fluid outlet;

a plate having a cyclone chamber surface and positioned to substantially
divide the cyclone separator into a cyclone chamber and a dirt collection

chamber, the plate being removably mounted in the cyclone separator;
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(d) a passage extending between the cyclone chamber and the dirt
collection chamber; and,
(e) a fluid flow motor.

[0028] In one embodiment, the plate is retained in position in the cyclone

separator by magnets.

[0029] In another embodiment, the plate is mechanically retained in
position. For example, the cyclone separator has a mechanical engagement
member and the plate has a portion that is engageable with the mechanical

engagement member.

[0030] In another embodiment, the plate has a hand grip portion.
Preferably, the hand grip portion comprises a shaft extending away from the
plate.

[0031] In another embodiment, the dirt collection chamber extends under
the plate.

[0032] In another embodiment, a flow director having a flow directing

surface that extends inwardly and downwardly into the cyclone chamber from the

outer wall of the cyclone chamber to a position above the plate.

[0033] In another embodiment, the surface cleaning apparatus is selected

from the group consisting of a vacuum cleaner, a sweeper and a carpet extractor.

[0034] In another embodiment, the dirt collection chamber has a bottom

that is openable.

[0035] In another embodiment, the plate is removably subsequent to the

bottom being opened.

[0036] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) a dirt inlet;
(b) a handle;
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(c) a cyclone separator having an outer wall, a fluid inlet downstream from
the dirt inlet, an openable bottom and a fluid outlet;
(d) a plate having a cyclone chamber surface and positioned to
substantially divide the cyclone separator into a cyclone chamber and a
dirt collection chamber, the plate being movably mounted in the cyclone
separator independent of the bottom;
(e) a passage extending between the cyclone chamber and the dirt
collection chamber; and,
(f) a fluid flow motor.
[0037] It will be appreciated that any of the alternate embodiments set out
with respect to the first embodiment may be used with this second embodiment.
and that they may be combined in an apparatus in any combination or sub-

combination.

[0038] In accordance with another aspect of the instant invention, a
filtration unit for a surface cleaning apparatus, preferably a vacuum cleaner, uses
at least two cyclonic stages wherein each stage comprises a plurality of cyclones
in parallel. An advantage of this design is that the backpressure across the
cyclones is reduced. For example, the cyclonic separation construction of the
filtration unit, may include a first stage comprising a plurality of cyclones in

parallel and a second stage comprising a plurality of cyclones in parallel. In

current known design, a single first stage cyclone is used. In comparison,
pursuant to this third embodiment, the dirty air in a surface cleaning apparatus
may be first subjected to treatment in a cyclonic stage comprising a plurality of
cyclones in parallel and subsequently treated in a cyclonic stage comprising a
plurality of cyclones in parallel wherein both stages are preferably upstream of
the air flow motor. A third cyclonic stage comprising a plurality of cyclones in

parallel may be positioned downstream from the air flow motor.

[0039] Preferably, each cyclone of one stage is not in fluid flow

communication with all of the cyclones of the subsequent stage. More preferably,
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each of the cyclones of one stage is in fluid communication with only one
downstream cyclone. Accordingly, the air exiting one cyclone is fed to only one

downstream cyclone.

[0040] In accordance with this preferred design, the outlet from an
upstream cyclone is connected in fluid communication with the inlet to a
downstream cyclone. The outlet of the upstream cyclone may be tangential or a
spiral, which extends for less than a full revolution. More preferably, the outlet of
the upstream cyclone and the inlet of the downstream cyclone each are
configured such that they individually extend for less than a full revolution. When
the outlet and the inlet are directly connected together, together they may
comprise a continuous spiral that extends more than one revolution. Accordingly,
the outlet from the upstream cyclone and the inlet to the downstream cyclone,
when merged, may form a continuous spiral. One advantage of this design is that
the rotational momentum of the air developed in an upstream cyclone may be
utilized and, preferably, enhanced in a downstream cyclone. For example, when
an air stream enters a first cyclone, energy will be expended to produce
rotational motion in the air. If a tangential outlet is utilized, then some of the
rotational momentum may be preserved and in fact enhanced, as the air travels
through the tangential outlet. If the tangential outlet merges or is fed to the inlet of
a downstream cyclone, then the rotational momentum may be preserved and
enhanced without having a substantially longer spiral or tangential inlet. It will be
appreciated that the use of a tangential outlet from an upstream cyclone and a
tangential inlet to a downstream cyclone wherein they are connected to maintain
at least some rotational momentum, and preferably are connected together, may
be used in alternate constructions. For example, they may be used with any
embodiment disclosed herein. They may be used in embodiments wherein one
cyclone is in communication with more than one downstream cyclone and in

other fields of application.
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[0041] In accordance with a first embodiment of this aspect, there is

provided a household appliance comprising:

(a) a dirt inlet;

(b) first and second cyclonic stages wherein each cyclonic stage
comprises a plurality of cyclones in parallel and the second cyclonic stage
is downstream from the first cyclonic stage; and,

(c) a fluid flow motor.

[0042] In one embodiment, at least one of the cyclones has a dirt
collection chamber that, during operation of the portable appliance, is not In

communication with any other cyclone.

[0043] In another embodiment, each cyclone of at least one of the cyclonic
stages has an associated dirt collection chamber and each dirt collection
chamber is associated with only one cyclone. Preferably, all of the dirt collection
chambers are emptied concurrently. More preferably, the dirt collection chambers

have a common openable bottom.

[0044] In another embodiment, each cyclone in the second cyclonic stage
is connected in fluid flow communication with one cyclone in the first cyclonic

stage.

[0045] In another embodiment, each cyclone of the first cyclonic stage has
a fluid outlet and each cyclone of the second cyclonic stage has a fluid inlet and
the outlet of a cyclone of the first cyclonic stage and the inlet of a cyclone of the
second cyclonic stage form a continuous passage. Preferably, the fluid outlet is
configured to maintain at least some of the cyclonic flow produced by fluid

flowing through an associated cyclone. More preferably, the passage comprises

a continuous curve.

[0046] In another embodiment, at least one of the cyclonic stages
comprises at least 15 cyclones in parallel, preferably at least 20 and more

preferably about 25 or more.
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[0047] In another embodiment, at least one of the cyclonic stages

comprises at least one cyclone per square inch and, preferably, at least two

cyclones per square inch.

[0048] In another embodiment, the appliance is a surface cleaning

apparatus, a household air cleaner or a breathing mask.

[0049] In another embodiment, the appliance is a surface cleaning
apparatus.
[0050] In another embodiment, the surface cleaning apparatus is selected

from the group consisting of a vacuum cleaner, a sweeper and a carpet extractor.

[0051] In another embodiment, the cyclonic stages are positioned
upstream from the motor. Preferably, the air travels from the cyclonic stages to

the motor without passing through a filter.

[0052] In another embodiment, the portable appliance further comprises
an additional cyclonic stage wherein three cyclonic stages are positioned

upstream from the motor.

[0053] In another embodiment, the air travels from the three cyclonic

stages to the motor without passing through a filter.

[0054] In another embodiment, the portable appliance further comprises a
post motor cyclonic stage. Preferably, fluid exiting the post motor cyclonic stage
has a level of filtration at least equal to HEPA without the use of a HEPA filter.
Alternately, or in addition, the post motor cyclonic stage comprises a plurality of

cyclones in parallel.

[0055] In another embodiment, the first and second cyclonic stages are

each separately removable from the appliance.

[0056] It will be appreciated that any of these alternate embodiments may

be combined in an apparatus in any combination or sub-combination.
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[0057] In accordance with another aspect of the instant invention, a
surface cleaning apparatus, preferably a vacuum cleaner, has two cyclonic
stages wherein one of the cyclonic stages comprises a plurality of cyclones in
parallel and at least one dirt collection chamber associated therewith, wherein
the plurality of cyclones and associated dirt collection chamber or chambers
comprise a cyclonic unit which is removable from the surface cleaning apparatus
as a sealed unit, other than openings for fluid flow passages leading to and from
the cyclones. In a preferred embodiment, the dirt collection chambers have a
sufficient capacity such that they may require emptying only once a month,
during normal use, preferably once every three months and more preferably once
every four months. Once advantage of this design is that, due to the increased
storage capacity, the cyclonic unit need only be removed and emptied
occasionally and therefore may remain in the surface cleaning apparatus much
of the time when a main or first stage collection chamber is removed for
emptying. For example, if a first cyclonic stage is removed for emptying, retaining
a second cyclonic stage in the surface cleaning apparatus reduces the weight
and size of the component that is removed from the surface cleaning apparatus

when the first stage is to be emptied.

[0058] Alternately, or in addition, in accordance with this fourth

embodiment, a surface cleaning apparatus, preferably a vacuum cleaner, has at

least first and second cleaning stages wherein the first cleaning stage has a dirt
collection member and the second cleaning stage comprises a plurality of
cyclones and at least one dirt collection chamber, wherein the first and second
cleaning stages are emptied separately. Preferably, each stage comprises a
plurality of cyclones and, more preferably, each stage comprises a plurality of dirt

collection chambers.

[0059] In accordance with a first embodiment of this aspect, there is

provided a portable vacuum cleaner comprising:

(a) a dirty air inlet;
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(b) a handle;
(c) at least first and second cleaning stages wherein the first cleaning

stage has a dirt collection member and the second cleaning stage
comprises a plurality of cyclones and at least one dirt collection chamber,
wherein the first and second cleaning stages are emptied separately; and,
(d) an air flow motor.

[0060] In one embodiment, the second cleaning stage is removed from the

first cleaning stage prior to emptying the second cleaning stage.

[0061] In another embodiment, the second cleaning stage is removed by

itself from the vacuum cleaner. Preferably, second cleaning stage includes at

least one filter.

[0062] In another embodiment, the first and second cleaning stages are
each separately removable from the vacuum cleaner. Preferably, the second
cleaning stage is downstream from the first cleaning stage. Alternately, or in
addition, the first cleaning stage comprises at least one cyclone and the dirt

collection member comprises a dirt collection chamber.

[0063] In another embodiment, the first cleaning stage has a capacity to
store dirt for a predetermined number of one hour sessions of use of the vacuum

cleaner for regular household cleaning and the second cleaning stage has a

capacity to store dirt for at least three times and, preferably ten times, the

predetermined number.

[0064] In another embodiment, each of the first and second cleaning
stages has a storage volume and the storage volume of the second stage is
selected such that, when the vacuum cleaner is used to collect particulate matter
for which the vacuum cleaner is designed, the second cleaning stage requires
emptying not more than once for every three times, and preferably not more than

once every ten times, the first stage is emptied.
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[0065] In another embodiment, the second cleaning stage has a capacity

to store dirt for at least one month of regular use of the vacuum cleaner.

[0066] In another embodiment, the second cleaning stage has a capacity

to store dirt for at least three months of regular use of the vacuum cleaner.

[0067] In another embodiment, the second cleaning stage has a plurality

of dirt collection chambers that are emptied concurrently.

[0068] In another embodiment, each cyclone of the second cleaning stage
has an associated dirt collection chamber and each dirt collection chamber is
associated with only one cyclone and all of the dirt collection chambers of the

second cleaning stage are emptied concurrently.

[0069] In another embodiment, the plurality of cyclones and at least one
dirt collection chamber are removable as a closed unit from the vacuum cleaner.
Preferably, the dirt collection chamber has an openable bottom. Alternately, or in
addition, the second cleaning stage has a plurality of dirt collection chambers that

are emptied concurrently.

[0070] In another embodiment, the second cleaning stage is sealed when
removed from the vacuum cleaner other than fluid flow passages leading to and

from the cyclones.

[0071] In another embodiment, the vacuum cleaner is selected from the
group consisting of an upright vacuum cleaner, a wet/dry vacuum cleaner and a

canister vacuum cleaner.

[0072] In another embodiment, the vacuum cleaner further comprises a
door moveable to an open position wherein the second cleaning stage is

removable when the door is in the open position.

[0073] In another embodiment, the second cleaning stage is slidably

removable from the vacuum cleaner.
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[0074] In another embodiment, the second cleaning stage is removably
mounted to the first cleaning stage. Preferably, the second cleaning stage is

moveable upwardly from the first cleaning stage.

[0075] It will be appreciated that any of these alternate embodiments may

be combined in an apparatus in any combination or sub-combination.

[0076] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) a dirt inlet;
(b) a handle;
(c) at least first and second cleaning stages wherein the second cleaning
stage comprises a plurality of cyclones and at least one dirt collection
chamber, wherein, other than fluid flow passages leading to and from the
cyclones, the second cleaning stage is removable from the surface
cleaning apparatus as a sealed unit for emptying; and,
(d) an air flow motor.
[0077] It will be appreciated that any of the alternate embodiments set out
with respect to the first embodiment may be used with this second embodiment.

and that they may be combined in an apparatus in any combination or sub-

combination

[0078] In accordance with another aspect of this invention, a surface
cleaning apparatus is constructed with a plurality of cyclones in parallel that have
at least one associated dirt collection chamber, and preferably a plurality of dirt
collection chambers, wherein the interior of the at least one dirt collection
chamber, and preferably each dirt collection chamber, is visible from a position
exterior to the surface cleaning apparatus. Therefore, a consumer can see the
amount of dirt collected in the dirt chamber and determine when the dirt chamber
should be emptied. This is particularly advantageous if the surface cleaning

apparatus has two cyclonic stages and the stages are separately emptyable and,
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more preferably, separately removable. Therefore, a consumer will be able to
visually determine when the stage should be emptied. This aspect is particularly
preferred if combined with the fourth aspect, especially if the second stage has a

dirt capacity wherein it need not be emptied every time the first stage is emptied.

[0079] While all or part of the associated cyclone(s) and the dirt collection
chamber(s) may be transparent (i.e., see through), in a particularly preferred
embodiment, the only transparent portion need be the upper end of the dirt
collection chamber (e.g., the portion extending below a maximum fill line). Thus
only the top, or all of, the dirt collection chamber(s) may be transparent. One
advantage of this design is that when the dirt collection bin is full, a user will not
see Into the interior of any of the dirt collection chamber and will have a visual
signal to empty the cyclonic stage. If both the interior of the cyclone and the dirt
collection chamber are visible, then a consumer may overfill the dirt collection
chamber thereby decreasing the efficiency of the surface cleaning apparatus.
Preferably, the portion above a predetermined fill line is not transparent. For
example, all of the cyclone casing may be made from transparent plastic and the
required portion may be masked by coating it (e.g., paint) and/or by applying a

label.

[0080] In accordance with a first embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) a dirt inlet;
(b) a handle;
(c) a cyclonic cleaning unit comprising a plurality of cyclones and at least

one dirt collection chamber, each of the plurality of cyclones having an
outer wall, an interior, a fluid inlet downstream from the dirt inlet and a fluid
outlet;

(d) the at least one dirt collection chamber having an outer wall and an

Interior, wherein the surface cleaning apparatus is constructed such that
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the interior of the at least one dirt collection chamber is visible from a
position exterior to the surface cleaning apparatus; and,

(e) a fluid flow motor.

[0081] In one embodiment, the outer wall of the at least one dirt collection

chamber has at least a transparent portion.

[0082] In another embodiment, the at least one dirt collection chamber has
a maximum recommended dirt capacity and the transparent portion extends

downwardly from a position defining the maximum recommended dirt capacity.

[0083] In another embodiment, the at least one dirt collection chamber has
a maximum recommended dirt capacity and the outer wall of the at least one dirt
collection chamber is opaque above a position defining the maximum

recommended dirt capacity.

[0084] In another embodiment, the outer wall of the at least one dirt
collection chamber is an outer wall of the surface cleaning apparatus. Preferably,
all of the outer wall of the at least one dirt collection chamber is transparent.
More preferably, the surface cleaning apparatus further comprises a transparent
wall positioned radially outwardly of the outer wall of the at least one dirt

collection chamber.

[0085] In another embodiment, the surface cleaning apparatus further
comprises a wall positioned exterior to the outer wall of the at least one dirt

collection chamber, at least a sufficient portion of which is transparent to permit a
user to view the transparent portion of the outer wall of the at least one dirt

collection chamber.

[0086] In another embodiment, each of the plurality of cyclones has an
associated dirt collection chamber. Preferably each of the associated dirt
collection chambers has an outer wall, at least a portion of which is transparent.
Alternately, or in addition, each of the associated dirt collection chambers has a

bottom that is openable.
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[0087] In another embodiment, each of the plurality of cyclones has a
plate positioned to substantially divide the cyclone separator into a cyclone

chamber and a dirt collection chamber.

[0088] In another embodiment, the surface cleaning apparatus has at least
first and second cyclonic stages and the cyclonic cleaning unit comprises the

second cyclonic stage.

[0089] In another embodiment, the first and second cyclonic stages are

each separately removable from the surface cleaning apparatus.

[0090] In another embodiment, the first cyclonic stage comprises a single
cyclone.
[0091] In another embodiment, the first cyclonic stage comprises a

plurality of cyclones in parallel. Preferably, the plurality of cyclones of the first
cyclonic cleaning unit have at least one first stage dirt collection chamber, the at
least one first stage dirt collection chamber having a first stage outer wall and a
first stage interior, wherein the surface cleaning apparatus is constructed such
that the first stage interior is visible from a position exterior to the surface

cleaning apparatus.

[0092] In another embodiment, at least a portion of the outer wall of each

of the cyclones is transparent.

[0093] In another embodiment, the outer wall of each of the cyclones is
transparent.
[0094] In another embodiment, the portion of the outer walls of the

cyclones form an outer wall of the surface cleaning apparatus.

[0095] In another embodiment, the surface cleaning apparatus further
comprises a wall positioned exterior to the outer wall of the cyclones, at least a
sufficient portion of which is transparent to permit a user to view the transparent

portion of the outer wall of the cyclones.
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[0096] In another embodiment, each cyclone and associated dirt collection
chamber is integrally molded from transparent plastic. Preferably, the outer walls
of the dirt collection chambers are a portion of an outer surface of the surface
cleaning apparatus and the transparent plastic of the cyclone is treated to render
the sidewalls of the cyclones opaque. Alternately, or in addition, the surface
cleaning apparatus further comprises a wall positioned exterior to the cyclonic
cleaning unit, at least a sufficient portion of which is transparent to permit a user

to view the interior of only the dirt collection chambers.

[0097] In another embodiment, the surface cleaning apparatus further

comprises a header in fluid flow communication with the fluid outlets from the

cyclones wherein the header is transparent.

[0098] In another embodiment, the surface cleaning apparatus further
comprises a filter housing, at least a portion of which is transparent. Preferably,
the transparent portion of the filter housing is visible when the vacuum cleaner is

N use.

[0099] In another embodiment, the surface cleaning apparatus further
comprises a filter housing, at least a portion of which is transparent wherein the
transparent portion of the filter housing is visible when at least one of the cyclonic

stages is removed.

[00100] It will be appreciated that any of these alternate embodiments may

be combined in an apparatus in any combination or sub-combination.

[00101] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) a dirt inlet;

(b) a handle;

(c) at least one cyclonic cleaning stage;

(d) a filter housing, at least a portion of which is transparent; and,

(e) a fluid flow motor.
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[00102] In one embodiment, the transparent portion of the filter housing is

visible when the vacuum cleaner is in use.

[00103] In another embodiment, the cyclonic cleaning stage is removable
from the surface cleaning apparatus and the transparent portion of the filter

housing is visible when the cyclonic cleaning stage is removed.

[00104] In another embodiment, the surface cleaning apparatus further
comprises an openable door and the transparent portion of the fiter housing is

visible when the door is open.

[001035] In another embodiment, filter is a pre-motor filter.
[00106] In another embodiment, all of the filter housing is transparent.
[00107] In another embodiment, the surface cleaning apparatus has at least

first and second cyclonic cleaning stages. Preferably, the first and second
cyclonic cleaning stages are each separately removable from the surface
cleaning apparatus. Alternately, or in addition, the first cyclonic cleaning stage
comprises a single cyclone. Alternately, or in addition, at least one cyclonic

cleaning stage comprises a plurality of cyclones in parallel.

[00108] It will be appreciated that any of the alternate embodiments set out
with respect to the first embodiment may be used with this second embodiment
and that they may be combined in an apparatus in any combination or sub-

combination.

100109] In accordance with another aspect of this invention, a surface
cleaning apparatus is provided with at least a visible portion of the interior of a
cyclone separator and an illumination member that Is positioned to provide
illumination to at least a portion of the cyclone separator interior. One advantage
of this design is that it enhances the ability of a user to view the cyclonic action in
the cyclone chamber (and know if there is a problem by the air flow pattern)

and/or to know when the dirt coliection chamber requires emptying. For example,



CA 02911334 2015-11-05

- 29 -

if a vacuum cleaner is used under low light conditions, e.g. at night in a room,
then it may be difficult for a consumer to view the interior of the cyclone
separator. [t will be appreciated that this aspect is particularly useful if combined

with one or both of the fourth and fifth aspects.

100110] If too much dirt accumulates in a dirt collection chamber, then the
efficiency of the cyclone decreases and the amount of dirt that travels through
the cyclone without being captured increases. This may result in excessive dirt
passing through the suction motor of an appliance, such as a vacuum cleaner,
thereby shortening the life expectancy of the appliance. Enhancing the ability of a
consumer to monitor the dirt that has been captured by a cyclone separator
reduces the likelihood of a consumer allowing too much dirt to accumulate in a

dirt collection bin of a cyclone.

[00111] In accordance with this aspect, all or a portion of the cyclone
separator casing may be constructed from an electroluminescent material.
Alternately, the inner wall of all or a portion of a cyclone may be coated with an

electroluminescent material.

[00112] For example, all or a portion of the front portion of the cyclone may
be transparent and all or a portion of the rear portion may have an
electroluminescent coating. The illumination provided by the electroluminescent
material enhances the ability of a consumer to view the interior of the cyclone
chamber and determine the amount of dirt that has accumulated therein.
Accordingly, it will be more apparent to a consumer when the dirt collection
chamber or bin (which is preferably part of the cyclone separator casing) needs
to be emptied. Alternately, only the cyclone separator casing housing the cyclone
chamber may be so treated or made of an electroluminescent material, whereby
the appearance of dirt accumulating in the cyclone chamber may be a visible

signal to a user to empty the dirt collection chamber.
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[00113] Alternately, or in addition, one or more lights may be provided
internal of a cyclone chamber and/or directed at the interior of a cyclone chamber
so as to enhance the ability of a consumer to determine the amount of dirt

present in the cyclone chamber. Preferably, the light comprises one or more
LEDs.

[00114] In accordance with an embodiment of this aspect, there is provided

a surface cleaning apparatus having an outer surface and comprising:

(a) a dirt inlet;
(b) a handle;
(c) a cyclone separator having a cyclone separator interior and an outer
wall having an inner surface, the cyclone separator comprising a cyclone
chamber and a dirt collection chamber, the dirt collection chamber and the
cyclone chamber each having an outer wall, the surface cleaning
apparatus is constructed such that the cyclone separator interior is visible
from a position exterior to the surface cleaning apparatus;
(d) an illumination member positioned to provide illumination to at least a
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