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TITLE: VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

FIELD OF THE INVENTION

[0001] In one aspect, this invention relates to a cyclonic surface cleaning
apparatus, such as a vacuum cleaner that has a plate to divide a dirt collection
chamber from a cyclone chamber. The vacuum cleaner may have a cyclonic
stage that comprises a plurality of cyclones in parallel or a plurality of cyclonic
stages wherein at least two cyclonic stages comprise a plurality of cyclones in
parallel. In another aspect, this invention relates to improved cyclone designs. In
a further aspect, this invention relates to improved designs for an array of
cyclones, including designs wherein the cyclones are positioned side by side,
wherein some, and preferably all of the cyclones are connected in parallel.

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 example 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
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positioned downstream from the second cyclonic cleaning stage and upstream
from the suction motor.

SUMMARY OF THE INVENTION

[0004] In accordance with a first embodiment, 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.

[0005] 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
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.

[0006] 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.

[0007] In accordance with a first embodiment of this aspect, there is

provided an indoor vacuum cleaner comprising:

(a) adirty air inlet;
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(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.
[0008] 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.

[0009] 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
is larger then the outer perimeter of the cyclone chamber.

[0010] 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.

[0011] 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.

[0012] In another embodiment, the plate comprises a floor of the cyclone

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

Dyson Ex1004
Page 5



-4-

[0013] 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.

[0014] 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.

[0015] 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
screen is provided in covering relation to the inlet of the air flow tube and the
screen is spaced from the plate.

[0016] 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, less than 1/6 the diameter, more preferably less than 1/10
the diameter and most preferably less than 1/20 the diameter.

[0017] In another embodiment, the dirt collection chamber has a bottom
that is openable.

[0018] In another embodiment, the plate is removably subsequent to the
bottom being opened.

[0019] In accordance with a second embodiment of this aspect, there is

provided a cy;:lone separator comprising:
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(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.

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

bottom being opened.

[0021] 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.

[0022] 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
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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.

[0023] In accordance with a second embodiment 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 be shapped 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.

[0024] 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.
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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.

[0025] In accordance with a first embodiment of this aspect, there is
provided a surface cleaning apparatus comprising:

(a) adirtinlet;
(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;
(d) a passage extending between the cyclone chamber and the dirt
collection chamber; and,
(e) a fluid flow motor.
[0026] In one embodiment, the plate is retained in position in the cyclone
separator by magnets.

[0027] 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.

[0028] In another embodiment, the plate has a hand grip portion.
Preferably, the hand grip portion comprises a shaft extending away from the

plate.
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[0029] In another embodiment, the dirt collection chamber extends under
the plate.
[0030] 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.

[0031] In another embodiment, the surface cleaning apparatus is selected

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

[0032] In another embodiment, the dirt collection chamber has a bottom

that is openable.

[0033] In another embodiment, the plate is removably subsequent to the
bottom being opened.

[0034] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) adirtinlet;
(b) a handle;
(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.
[0035] 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.
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[0036] In accordance with a third 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.

[0037] Preferably, each cyclone of one stage is not in fluid flow
communication with all of the cyclones of the subsequent stage. More preferably,
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.

[0038] 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
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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.

[0039] In accordance with a first embodiment of this aspect, there is
provided a household appliance comprising:

(a) adirtinlet;
(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.
[0040] 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. '

[0041] 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

Dyson Ex1004
Page 12



-11 -

chambers are emptied concurrently. More preferably, the dirt collection chambers

have a common openable bottom.

[0042] In another embodiment, each cyclone in the second cyclonic stage
is connected in fluid flow communication with one cyclone in the first cyclonic

stage.

[0043] 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.

[0044] 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.

[0045] 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.

[0046] In another embodiment, the appliance is a surface cleaning

apparatus, a household air cleaner or a breathing mask.

[0047] In another embodiment, the appliance is a surface cleaning
apparatus.
[0048] In another embodiment, the surface cleaning apparatus is selected

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

[0049] 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.
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[0050] In another embodiment, the portable appliance further comprises
an additional cyclonic stage wherein three cyclonic stages are positioned
upstream from the motor.

[0051] In another embodiment, the air travels from the three cyclonic
stages to the motor without passing through a filter.

[0052] 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.

[0053] In another embodiment, the first and second cyclonic stages are

each separately removable from the appliance.

[0054] It will be appreciated that any of these alternate embodiments may

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

[0055] In accordance with a fourth 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
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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.

[0056] 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.

[0057] In accordance with a first embodiment of this aspect, there is
provided a portable vacuum cleaner comprising:

(a) a dirty air inlet;
(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.
[0058] In one embodiment, the second cleaning stage is removed from the
first cleaning stage prior to emptying the second cleaning stage.

[0059] In another embodiment, the second cleaning stage is removed by
itself from the vacuum cleaner. Preferably, second cleaning stage includes at
least one filter.

[0060] In another embodiment, the first and second cleaning stages are

each separately removable from the vacuum cleaner. Preferably, the second

Dyson Ex1004
Page 15



-14 -

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.

[0061] 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.

[0062] 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.

[0063] 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.

[0064] 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.

[0065] In another embodiment, the second cleaning stage has a plurality

of dirt collection chambers that are emptied concurrently.

[0066] 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.

[0067] 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
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addition, the second cleaning stage has a plurality of dirt collection chambers that

are emptied concurrently.

[0068] 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.

[0069] 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.

[0070] 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.

[0071] In another embodiment, the second cleaning stage is slidably

removable from the vacuum cleaner.

[0072] 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.

[0073] It will be appreciated that any of these alternate embodiments may
be combined in an apparatus in any combination or sub-combination.

[0074] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) adirtinlet;

(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,
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(d) an air flow motor.
[0075] 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

[0076] In accordance with a fifth 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,
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.

[0077] 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
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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.

[0078] In accordance with a first embodiment of this aspect, there is
provided a surface cleaning apparatus comprising:

(a) adirt 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
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.

[0079] In one embodiment, the outer wall of the at least one dirt collection

chamber has at least a transparent portion.

[0080] 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.

[0081] 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.

[0082] 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.
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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.

[0083] 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.

[0084] 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.

[0085] 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.

[0086] 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.

[0087] In another embodiment, the first and second cyclonic stages are
each separately removable from the surface cleaning apparatus.

[0088] In another embodiment, the first cyclonic stage comprises a single
cyclone.
[0089] 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
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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.

[0090] In another embodiment, at least a portion of the outer wall of each
of the cyclones is transparent.

[0091] In another embodiment, the outer wall of each of the cyclones is
transparent.
[0092] In another embodiment, the portion of the outer walls of the

cyclones form an outer wall of the surface cleaning apparatus.

[0093] 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.

[0094] 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.

[0095] 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.

[0096] In another embodiment, the surface cleaning apparatus further
comprises a filter housing, at least a portion of which is transparent. Preferably,
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the transparent portion of the filter housing is visible when the vacuum cleaner is

in use.

[0097] 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.

[0098] It will be appreciated that any of these alternate embodiments may

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

[0099] In accordance with a second embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) adirtinlet;
(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.
[00100] In one embodiment, the transparent portion of the filter housing is

visible when the vacuum cleaner is in use.

[00101] 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.

[00102] In another embodiment, the surface cleaning apparatus further
comprises an openable door and the transparent portion of the filter housing is
visible when the door is open.

[00103] In another embodiment, filter is a pre-motor filter.
[00104] In another embodiment, all of the filter housing is transparent.
[00105] In another embodiment, the surface cleaning apparatus has at least

first and second cyclonic cleaning stages. Preferably, the first and second
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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.

[00106] 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.

[00107] In accordance with a sixth 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 collection chamber requires emptying. For example,
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. It will be appreciated that this aspect is particularly useful if combined
with one or both of the fourth and fifth aspects.

[00108] 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.
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[00109] 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.

[00110] For example, all or a portion of the front portion of the cyclone may
be fransparent 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.

[00111] 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.

[00112] In accordance with an embodiment of this aspect, there is provided

a surface cleaning apparatus having an outer surface and comprising:

(a) adirt 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
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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

portion of the cyclone separator interior; and,

(e) a fluid flow motor.
[00113] In one embodiment, the illumination member comprises
electroluminescent material and a portion of the cyclone separator is constructed
from the electroluminescent material. Preferably, the cyclone separator has a
front portion and a rear portion and the rear portion is constructed from the
electroluminescent material and the front portion is transparent.

[00114] In another embodiment, the illumination member comprises an
electroluminescent coating and a portion of the cyclone separator is coated with
the electroluminescent coating. Preferably, the cyclone separator has a front
portion and a rear portion and the rear portion is coated with the

electroluminescent coating and the front portion is transparent.

[00115] In another embodiment, the illumination member comprises at least
one light.
[00116] In another embodiment, the light is positioned within the cyclone
separator.
[00117] In another embodiment, the light is positioned exterior to the

cyclone separator and light produced thereby is directed inwardly to the cyclone

separator interior.
[00118] In another embodiment, the light comprises at least one LED.

[00119] In another embodiment, the dirt collection chamber has a dirt
chamber interior, wherein the surface cleaning apparatus is constructed such
that the interior of the dirt collection chamber is visible from a position exterior to
the surface cleaning apparatus and the illumination member is positioned to

provide illumination to at least a portion of the dirt chamber interior.
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[00120] In another embodiment, the outer wall of the cyclone separator has
at least a transparent portion and the transparent portion forms a portion of the
outer surface of the surface cleaning apparatus.

[00121] In another embodiment, the outer wall of the dirt collection chamber
has at least a transparent portion and the transparent portion forms a portion of
the outer surface of the surface cleaning apparatus.

[00122] In another embodiment, the outer wall of the cyclone separator has
at least a transparent portion and the surface cleaning apparatus further
comprises a wall positioned exterior to the outer wall of the cyclone separator, at
least a sufficient portion of which is transparent to permit a user to view the
transparent portion of the outer wall of the cyclone separator.

[00123] In another embodiment, the outer wall of the dirt collection chamber
has at least a transparent portion and the surface cleaning apparatus further
comprises a wall positioned exterior to the outer wall of the 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 dirt collection chamber.

[00124] In another embodiment, all of the outer wall of the dirt collection
chamber is transparent. Preferably, the surface cleaning apparatus further
comprises a transparent wall positioned radially outwardly of the outer wall of the
dirt collection chamber. Alternately, or in addition, all of the outer wall of the
cyclone separator is transparent and at least one of the transparent plastic of the
cyclone separator and the transparent wall is treated to inhibit a user viewing the
cyclone chamber.

[00125] In another embodiment, all of the outer wall of the cyclone
separator is transparent plastic, the outer wall of the cyclone separator is a
portion of the outer surface of the surface cleaning apparatus and the transparent
plastic of the cyclone separator is treated to render the outer wall of the cyclone

chamber opaque.
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[00126] It will be appreciated that any of these alternate embodiments may
be combined in an apparatus in any combination or sub-combination.

[00127] In accordance with a seventh aspect of this invention, a surface
cleaning apparatus is provided with a cyclonic stage comprising a plurality of
cyclones in parallel and a plurality of dirt collection chambers that are emptied
concurrently wherein the plurality of cyclones and the plurality of dirt collection
chambers are removable as a unit from the surface cleaning apparatus. One
advantage of this design is that by using a plurality of dirt collection chambers,
cross flow between cyclones via the dirt exit of the cyclones is reduced. In a
particularly preferred embodiment, each cyclone has its own dirt collection
chamber. In practice, there may be a different vacuum level in each cyclone of a
plurality of cyclones. If there is a common dirt collection chamber for a plurality of
cyclones, then some air will tend to travel out the dirt exit of one cyclone and
across the common dirt collection chamber and enter a second cyclone via the
dirt exit of the second cyclone, resulting in some dirt reentering the second
cyclone. A further advantage is that the cyclone dirt chambers are removed from
the surface cleaning apparatus while closed so that they may be transported to a
garbage can or the like for emptying without the contents being scattered during
transport.

[00128] In accordance with an embodiment of this aspect, there is provided

a surface cleaning apparatus comprising:

(a) adirt inlet;

(b) a handle;

(c) at least a first cleaning stage comprising a plurality of cyclones in
parallel and a plurality of dirt collection chambers that are emptied
concurrently wherein the plurality of cyclones and the plurality of dirt
collection chambers are removable as a unit from the surface cleaning
apparatus; and,

(d) an air flow motor.
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[00129] In one embodiment, each cyclone has an associated dirt collection
chamber and each dirt collection chamber is associated with only one cyclone
and all of the dirt collection chambers are emptied concurrently. Preferably, the

dirt collection chambers have a common bottom that is openable.

[00130] In another embodiment, the surface cleaning apparatus further
comprises a second cleaning stage and the first cleaning stage is removed from
the second cleaning stage prior to emptying the plurality of dirt collection

chambers.

[00131] In another embodiment, the surface cleaning apparatus further
comprises a second cleaning stage and the first cleaning stage is removed by
itself from the surface cleaning apparatus. Preferably, the first and second
cleaning stages are concurrently removed from the surface cleaning apparatus
and the first cleaning stage is removed from the second cleaning stage prior to

emptying the plurality of dirt collection chambers.

[00132] In another embodiment, first cleaning stage comprises a cyclonic
cleaning unit that is sealed when removed from the surface cleaning apparatus
other than fluid flow passages leading to and from the cyclones.

[00133] In another embodiment, the first cleaning stage includes at least
one filter removable with the first cleaning stage.

[00134] In another embodiment, the surface cleaning apparatus further
comprises a door moveable to an open position wherein the first cleaning stage

is removable when the door is in the open position.

[00135] In another embodiment, the first cleaning stage is slidably

removable from the surface cleaning apparatus.

[00136] In another embodiment, the cyclonic cleaning unit is removably
mounted to a second cleaning stage and the first cleaning stage is moveable
upwardly from the first cleaning stage.
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[00137] In another embodiment, the first cleaning stage comprises at least

15 cyclones in parallel.

[00138] In another embodiment, the first cleaning stage comprises at least
one cyclone per square inch, preferably at least two cyclones per square inch,
and more preferably at least four cyclones per square inch.

[00139] In another embodiment, the surface cleaning apparatus is selected
from the group consisting of a vacuum cleaner, a sweeper and a carpet extractor.

[00140] In another embodiment, cyclones of the first cleaning stage are
spaced apart to define a region between adjacent cyclones in which particulate
matter collects. Preferably the region has a floor that is moveable, whereby the
collection area may be emptied when the floor is moved. Preferably, the dirt
collection chambers of the first cleaning stage have a common bottom that is
openable and the floor is moved when the common bottom is opened. Preferably
the common bottom and the floor comprise a continuous member that is

moveably mounted, and preferably pivotally mounted, to the first cleaning stage.

[00141] In another embodiment, the surface cleaning apparatus further
comprises a second cleaning stage and the first cleaning stage is positioned
exterior to the second cleaning stage.

[00142] In another embodiment, the surface cleaning apparatus further
comprises a second cleaning stage comprising at least one cyclone and the
plurality of cyclones are positioned exterior to the at least one cyclone.

[00143] In another embodiment, the surface cleaning apparatus further
comprises a second cleaning stage comprising at least one cyclone and the first

cleaning stage is positioned exterior to the at least one cyclone.

[00144] 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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[00145] In accordance with an eighth aspect of the instant invention, a
cyclone chamber is provided with a screen that covers all or a portion of the
outlet from the cyclone chamber and which is removable and, optionally,
replaceable, preferably through the top (air entrance end) of the cyclone
chamber. In a preferred embodiment, the screen is formed with a handle (e.g.,
the air outlet conduit) so that a consumer need not touch the screen during
removal. A part of the top panel of the cyclone casing may be removable with the
screen as an assembly and may be used to secure the assembly in position
(e.g., by a screw thread, bayonet mount or other releasable means that engages
with the portion of the cyclone separator casing that is not removed with the
screen). The screen may have longitudinally extending side walls to define an
outer perimeter screen and a transversely extending wall to define a central
screen, which are connected together so as to define a screen member that has
an open volume (a capture region) that is surrounded on its length, width and
height by a screen material. For example, the screen may be H shaped, a square

U shape or a square inverted U shape.

[00146] Alternately, or in addition, in accordance this aspect, the screen is
provided in a cyclone chamber such that the air travels into an open enclosure of
the screen prior to traveling through the screen to the outlet from the cyclone
chamber. For example, the screen may be H shaped or a square inverted U
shape. The open enclosure is surrounded on all sides (other than the bottom), by
screen material, thereby enlarging the surface area of screen through which the
air may travel prior to entering the cyclone outlet. The air will initially tend to
travel upwardly into the open enclosure, and through the transverse member to
the cyclone outlet. If the transverse member becomes clogged, the air may pass
through the side wall of the open enclosure and then travel back inwardly through
additional screen material into the interior of the screen prior to exiting through
the cyclone outlet.
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[00147] The screen is preferably constructed from a material vthat will assist
in retaining or trapping particulate matter. For example, the screen may be made
from an adhesive material. Alternately, or in addition, the screen may be provided
with microfilaments that extend outwardly therefrom. The microfilaments create a
surface (for example like a very fine Velcro™) material on which elongate
material such as hair may become trapped.

[00148] In accordance with a first embodiment of this aspect, there is

provided a surface cleaning apparatus comprising:

(a) adirtinlet;
(b) a handie;
(c) a cyclone separator having an outer wall, a top, a fluid inlet
downstream from the dirty inlet and a fluid outlet;
(d) a screen positioned around the fluid outlet such that fluid exiting the
cyclone separator passes through the screen and the screen is removable
through the top of the cyclone separator; and,
(e) a fluid flow motor.

[00149] In one embodiment, the fluid outlet has an upper portion positioned

above the top of the cyclone separator and is removable with the screen.

[00150] In another embodiment, the upper portion of the fluid outlet is a

handle for the screen.

[00151] In another embodiment, a fluid flow conduit is collinear with the fluid
outlet, extends through the cyclone chamber and has an upper portion positioned
above the top of the cyclone separator and the upper portion of the fluid outlet is

a handle for the screen.

[00152] In another embodiment, the screen is rotatably mounted to the

cyclone separator.

[00153] In another embodiment, the screen has a larger diameter than the

fluid outlet. Preferably, the top of the cyclone chamber has a removable annular
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band that has a diameter larger than the diameter of the screen. More preferably,
the removable annular band is removable with the fluid conduit and may form a
one piece assembly with the fluid conduit (e.g., they may be integrally molded).

[00154] In another embodiment, the screen has an outer perimeter defining
a cavity and a transverse member extending across the cavity.

[00155] In another embodiment, the fluid outlet has an inlet and the screen
has a longitudinal surface that is parallel to the fluid outlet, extends past the inlet
of the fluid outlet, and first and second opposed ends and the transverse member
is positioned between the first and second opposed ends and the inlet to the fluid
outlet is surrounded by the longitudinal surface and the transverse member. The
transverse member may be positioned mid way along the longitudinal surface.
Alternately the first opposed end is positioned towards the top and the transverse
member is positioned adjacent the first opposed end. Alternately, the second
opposed end is positioned distal from the top and the transverse member is
positioned adjacent the second opposed end.

[00156] It will be appreciated that any of these alternate embodiments may
be combined in an apparatus in any combination or sub-combination.

[00157] In accordance with a second embodiment of this aspect, there is
also provided a surface cleaning apparatus comprising:

(a) a dirt inlet;

(b) a handle;

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

(d) a screen positioned around the inlet of the fluid outlet, the screen
having a longitudinal surface that is paralle! to the fluid outlet, extends past
the inlet of the fluid outlet, first and second opposed ends and a

transverse member positioned to define a cavity interior of the longitudinal
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surface that is open to the fluid in the cyclone separator without passing

through the screen; and,

(e) a fluid flow motor.
[00158] 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.

[00159] It will be appreciated that any one of these aspects may be
combined with one or more of the other aspects in any combination or sub-
combination.

[00160] In accordance with another aspect of this invention, there is
provided an improved cyclone, which may be used in a vacuum cleaner. In
particular, a cyclone may have an inlet that is positioned exterior to the cyclone
chamber. For example, it may be positioned on top of the cyclone. It may be
formed as the upper portion of the cyclone chamber casing or it may be mounted
on top of the upper casing of the cyclone and be in air flow communication with
the cyclone chamber formed in the casing. The inlet comprises a spiral or
tangential inlet. Preferably, the spiral ramp may extend through an arc from 15 to
360° and, preferably from 25 to 270° and, more preferably from 25 to 90°. It will
be appreciated that in an alternate embodiment, the spiral inlet that extends for
less than a full revolution may be constructed in the side wall of a cyclone bin.
This construction may be used in conjunction with any of the aspects set out

herein or, alternately, on its own.

[00161] In accordance with another aspect of the instant invention, a
cyclone or a plurality of cyclones may be made from a biodegradable material.
An advantage of this design is that the cyclones may be disposable. Accordingly,
when deposited in a land fill site, the cyclone casing will eventually biodegrade.
For example, a cyclone may be made of a paper based material that is
compression molded or an injection molded starch or glucose based material so
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that the product is biodegradable. This construction may be used in conjunctidn
with any of the aspects set out herein or, alternately, on its own.

[00162] In accordance with another aspect of the instant invention, the
casing of a cyclone chamber, or a portion thereof, may be made from a
deformable material, such as an elastomeric material. Preferably, the casing has
sufficient rigidity to maintain its shape during storage and transportation of a
vacuum cleaner and, more preferably, during normal operation of a vacuum
cleaner. This construction may be used in conjunction with any of the aspects set
out herein or, alternately, on its own.

[00163] In accordance with another aspect of the instant invention, the inner
surface of the outer wall of a cyclone separator, or a portion thereof, and/or the
inlet and outlet and any components therein may be coated with an adhesive
material or may be lined with a removable adhesive material. For example, the
adhesive material may be agar or pectin or a rubber based adhesive. One
advantage of this embodiment is that particulate matter will adhere to the
adhesive material as the air rotates in the cyclone chamber and contacts the
outer wall of the cyclone casing or other portion having adhesive material
associated therewith. Accordingly, the efficiency of the cyclone will be increased
by dirt adhering to the outer wall of the cyclone. In accordance with this aspect of
the invention, the cyclone, or an adhesive liner inserted in the cyclone, may be
disposable. Accordingly, the cyclone casing may be constructed from a thin
walled plastic (e.g. a vacuum molded plastic). Alternately, the adhesive that is
selected may release dirt on contact with water. Accordingly, if a user washes out
the interior of the cyclone, then the dirt, which has adhered to the outer wall of
the cyclone chamber, will be removed. In a particularly preferred embodiment, it
is preferred that the adhesive be provided on a downstream cyclone which is
designed to remove finer particulate mater. Accordingly, this embodiment is
particularly preferred for use in the second, third, fourth or other sequential
stage(s) of a multistage cyclone separator where small quantities of fine particles
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are to be collected. This construction may be used in conjunction with any of the
aspects set out herein or, alternately, on its own.

[00164] In accordance with another aspect of the instant invention, the
cyclone casing may be constructed from, or may be coated with, a biocidal
material. The biocidal material will prevent the growth of microbiologics, or
reduce the tendency of microbiologics to grow, in the cyclone chamber. For
example, a biocidal agent such as a tin arsenic compound may be added to the
plastics of which the cyclone bins are molded, or biocidal materials such as
surfactant lipid preparations may be applied to the interior and/or exterior
surfaces of the cyclones to inhibit the growth of bacteria, molds, or viruses. This
construction may be used in conjunction with any of the aspects set out herein

or, alternately, on its own.

[00165] In accordance with another aspect of the instant invention, all or a
portion of a cyclone casing, which may include the inlet and/or outlets of the
cyclone casing and any screen material utilized therein, may be manufactured
from or coated with an electret material. Electret materials are constructed so as
to have a permanent electric charge polarization. For example, a plastic may be
heated in the presence of an electric field and allowed to cool, resulting in
permanent polarization of the plastic. One advantage of this embodiment is that
all or a portion of the cyclone casing may be constructed to function as a magnet
thereby increasing the efficiency of a cyclone by removing electrically charged
particles. Typically, particulate matter that travels through a cyclone becomes
charged due to the passage of the material at high speed through the cyclone
separator. Accordingly, the use of a cyclone casing or portions thereof, which are
made from materials that have a permanent electrostatic field, enhances the
separation efficiency of the cyclone, particularly finer particulate matter, by
combining electrostatic attraction and cyclonic separation. Accordingly, this
embodiment is particularly preferred for use in the second, third, fourth or other
sequential stage(s) of a multistage cyclone separator where small quantities of
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fine particles are to be collected. This construction may be used in conjunction
with any of the aspects set out herein or, alternately, on its own.

[00166] In accordance with another aspect of the instant invention, some or
all of the particle collected in one cyclone are conveyed to another cyclone,
which may be upstream or downstream, whereby at least some of the particulate
matter conveyed to the upstream or downstream cyclone is collected in the
particle collector for the upstream or downstream cyclone. One advantage of this
embodiment is that a consumer may need to only empty a single cyclone bin of a
surface cleaning apparatus. This construction may be used in conjunction with
any of the aspects set out herein or, alternately, on its own.

[00167] In accordance with another aspect of the instant invention an array
of cyclones is provided wherein the cyclones may be sized such that there are at
least 2 cyclones, preferably at least 5 cyclones, more preferably at least 10
cyclones and most preferably at least 25 cyclones per square inch measured in a
plane ftransverse to the longitudinal axis of the cyclone separators. This
construction may be used in conjunction with any of the aspects set out herein

or, alternately, on its own.

[00168] In any aspect of this invention, a cyclone separator may include any
plate known in the art for defining a dirt collection chamber in a cyclone separator
below the cyclone chamber. The plate is preferably positioned inward from the
outer wall of the cyclone separator casing so as to define an annular gap
between the outer peripheral edge of the plate and the inner wall of the cyclone
casing. If the plate is spaced from the inner wall of the cyclone separator casing,
then the plate has an upper surface and a lower surface and a peripheral wall
that extends between the upper and lower surfaces. The peripheral wall may be
of varying geometries and orientations to assist in particle removal.

BRIEF DESCRIPTION OF THE DRAWINGS
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[00169] These and other advantages of the instant invention will be more
fully and completely understood in association with the following description of
preferred embodiments of this invention wherein:

[00170] Figure 1 is a perspective view of a preferred embodiment of a

vacuum cleaner incorporating two cyclonic cleaning stages;

[00171] Figure 2 is a cross section along line 2-2 of the vacuum cleaner of
Figure 1,
[00172] Figure 2a is an exploded view of the cyclonic cleaning stages of the

vacuum cleaner of Figure 1;

[00173] Figures 3, 3a and 3b are perspective views of a cyclone inlet

according to an alternate preferred embodiment of the instant invention;

[00174] Figure 4 is a perspective view of a cyclone separator in accordance
with an alternate preferred embodiment of the instant invention, wherein the

outer casing of the cyclone separator is transparent;

[00175] Figure 5 is a perspective view of a cyclone separator in accordance

with an alternate preferred embodiment of the instant invention;

[00176] Figure 6 is a perspective view of a cyclone separator in accordance
with an alternate preferred embodiment of the instant invention;

[00177] Figures 6a are side views of plates that are used in accordance
with alternate embodiments of this invention to divide the interior of a cyclone

separator into a cyclone chamber and a dirt collection region;

[00178] Figures 6b and 6c are perspective views of plates that are used in
accordance with alternate embodiments of this invention to divide the interior of a
cyclone separator into a cyclone chamber and a dirt collection region;

[00179] Figure 6d is a vertical section through a cyclone separator showing
an alternate position for a plate in accordance with an alternate preferred

embodiment of the instant invention;
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[00180] Figure 6e is a vertical section through a cyclone separator showing
an alternate preferred embodiment of the instant invention wherein the plate is
mounted by means of magnets;

[00181] Figure 6f is a side view of a cyclone separator showing an alternate
preferred embodiment of the instant invention wherein a magnet is used to assist

in particle capture;

[00182] Figure 69 is a vertical section through a cyclone separator showing
an alternate preferred embodiment of the instant invention wherein the plate is
mounted by mechanical means to the inner surface of the side wall of the dirt

collection chamber wherein the bottom door is closed;

[00183] Figure 6h is a vertical section through a cyclone separator of Figure

6(g) wherein the bottom door is open;

[00184] Figure 7 is a vertical section of a cyclone separator showing an
alternate preferred embodiment of the instant invention wherein the bottom of the

cyclone casing is raised to form an annular dirt collection chamber;

[00185] Figure 7a is a vertical section of a cyclone separator showing an
alternate preferred embodiment of the instant invention wherein the lower portion
of the side walls of the cyclone casing have a larger diameter to form an enlarged

dirt collection chamber;

[00186] Figure 7b is a vertical section of a cyclone separator showing an
alternate preferred embodiment of the instant invention wherein the bottom of the
cyclone casing is raised to form an annular dirt collection chamber and a
longitudinally extending annular dirt collection chamber is provided;

[00187] Figure 7c is a vertical section of a cyclone separator showing an
alternate preferred embodiment of the instant invention wherein a redirector is

provided,;
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[00188] Figure 7d is a vertical section of a cyclone separator showing an
alternate preferred embodiment of the instant invention wherein a redirector is
provided and the outlet is in the bottom of the cyclone casing;

[00189] Figure 8 is a perspective view of an array of cyclone separators in
accordance with alternate preferred embodiment of the instant invention;

[00190] Figure 8a is a top plan view of a construction detail for the array of
cyclones of Figure 8;

[00191] Figure 8b is a top plan view of an alternate construction detail for
the array of cyclones of Figure 8;

[00192] Figure 8c is a top plan view of an alternate construction detail for
the array of cyclones of Figure 8;

[00193] Figure 8d is a side view of the alternate construction detail of Figure
8c;

[00194] Figure 9 is a top plan view of the cyclone array of Figure 8c;
[00195] Figure 9a is a perspective view of the cyclone array of Figure 8c;

[00196] Figure 10 is an exploded perspective view of the cyclone array of
Figure 8c constructed as two sequential stages with a common manifold between
the stages;

[00197] Figure 11 is a top plan view of the cyclone array of Figure 8b;
[00198] Figure 11a is a perspective view of the cyclone array of Figure 8b;

[00199] Figure 12 is an exploded perspective view of the cyclone array of
Figure 8b constructed as three sequential stages with a common manifold
between the stages;

[00200] Figure 13 is a top plan view of the cyclone array of Figure 8a;

[00201] Figure 13a is a perspective view of the cyclone array of Figure 8a;
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[00202] Figure 14 is an exploded perspective view of the cyclone array
described in Figure 8a constructed as two sequential stages with a common
manifold between the stages

[00203] = Figure 15 is a schematic drawing of a vacuum cleaner having a
plurality of cyclones in accordance with an alternate preferred embodiment of this

invention;

[00204] Figure 15a is an alternate schematic drawing of a vacuum cleaner
having a plurality of cyclones in accordance with an alternate preferred
embodiment of this invention;

[00205] Figure 16 is a perspective view of a cyclone array removed from a
vacuum cleaner wherein the water inlet port is open;

[00206] Figure 17 is a perspective view of a vacuum cleaner wherein the
second cyclonic stage is removed while the first cyclonic stage is retained in
position on the vacuum cleaner;

[00207] Figures 18 and 19 are perspective views of a vacuum cleaner
wherein the first and second cyclonic stages are removed and the first and
second cyclonic stages are subsequently separated for separate emptying;

[00208] Figures 20 and 21 are perspective views of an alternate
embodiment of a vacuum cleaner wherein the second cyclonic stage is removed

while the first cyclonic stage is retained in position on the vacuum cleaner

DETAILED DESCRIPTION OF THE INVENTION

[00209] The following description of the preferred embodiments of the
improvements in cyclones and arrays of cyclones are described herein with
reference to their application in a surface cleaning apparatus and, in particular, a
vacuum cleaner. It will be appreciated, that in different embodiments, the

improvements may be used in other household appliances, such as air cleaners
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including portable room air cleaners, air cleaners for furnaces and the like, as
well as other commercial and industrial uses including breathing masks, such as
for use in hospitals and in toxic environments and air treatment systems for cars
and the like.

Description of exemplified upright vacuum cleaner

[00210] In a preferred embodiment, the improvements are used in a surface
cleaning apparatus and, preferably, a vacuum cleaner and, more preferably, a
vacuum cleaner having a plurality of cyclonic cleaning stages. A preferred
embodiment of a multi stage cyclonic vacuum cleaner that is used to exemplify
the different aspects is shown in Figures 1 and 2. As shown therein, vacuum
cleaner 1 is an upright vacuum cleaner having a ground engaging head 2, a main
casing 3 pivotally mounted with respect to ground engaging head 2, a handle 4
for steering vacuum cleaner 1 and an electric cord 5. Main casing 3 has a
cyclonic cleaning unit 6 comprising a first cyclonic cleaning stage 7 comprising a
single cyclone and a second cyclonic cleaning stage 8 comprising a plurality of
cyclones 9 in parallel. Dirty air may be introduced into first cyclonic cleaning
stage 7 by any means known in the art. Referring to Figures 1 and 2, vacuum
cleaner 1 has a ground engaging head 2 having a dirty air inlet (not shown)
which is in airflow communication with the first stage cyclone inlet 10. The air
travels through first cyclonic cleaning stage 7, which is exemplified as comprising
a single cyclone, and exits upwardly via first stage cyclone outlet 27. The air
travels upwardly to enter second stage cyclones 9 via second stage cyclone
inlets 12. The air travels through second stage cyclones 9 and exists second
stage cyclones 9 via second stage cyclone outlets 13. The treated air then
travels downwardly via conduit 14 into the ground engaging head to a fluid flow

motor that is preferably a suction motor 15 prior to exiting vacuum cleaner 1.
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[00211] Ground engaging head 2 may be of any construction known in the
art and may include a rotating brush or the like to assist in entraining dirt in the
dirty air inlet (not shown) in ground engaging head 2. In addition, vacuum cleaner
1 may include an extension wand or the like for above the floor cleaning as is
known in the art. It will also be appreciated that in an alternate embodiment,
vacuum cleaner 1 may be a canister vacuum cleaner, a back pack vacuum
cleaner, a carpet extractor, a wet/dry vacuum cleaner, or other vacuum cleaner
or surface cleaning equipment utilized in household and commercial applications
which may use a surface cleaning head (i.e. a head that may be used to clean a
surface that may be a floor, wall, furniture or other surface as is known in the art),
and which are preferably used in domestic applications and, in particular, indoor

applications.

Combinations of cyclones

[00212] In accordance with an aspect of the instant invention, which may be
used individually or with any other aspect, a plurality of cyclonic cleaning stages
and, preferably, a plurality of arrays of cyclones are provided. Preferably, such
constructions are utilized to remove particulate matter in air, particularly in
domestic applications, such as surface cleaning apparatus (e.g. vacuum
cleaners, carper extractors and the like) and air cleaners (e.g., portable air
cleaners or air cleaners connected to a furnace for a house). As shown in Figure
2, a vacuum cleaner may has a cyclonic cleaning unit 6 comprising a first
cyclonic cleaning stage 7 comprising a single cyclone, a plurality of second stage
cyclones 9 and a plurality of third stage cyclones positioned in pre-motor area 16
(e.g. an array 73 as shown in Figure 8).

[00213] It will be appreciated that in an alternate embodiment, the first
cyclonic stage may comprise a plurality of cyclones in parallel. For example, a

vacuum cleaner may comprise two cyclonic cleaning stages wherein each
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comprises a plurality of cyclones in parallel, preferably the first and second
stages in order of fiuid flow through the vacuum cleaner.

[00214] As a further example, suction or air flow motor 15 (e.g., a dirty air
motor) may be positioned upstream from the cyclonic cleaning unit 6, wherein
unit 6 may contain 1, 2, 3 or 4 cyclonic cleaning stages. In accordance with this
example, at least one, preferably a plurality of and, more preferably, all of the
cyclonic cleaning stages comprise a plurality of cyclones in paraliel.

[00215] Alternately, a cyclone cleaning stage may be provided upstream
from motor 15 and a plurality of cyclonic cleaning stages (e.g. 2, 3 or 4), may be
positioned downstream from the suction motor 15. Some, and preferably a
plurality of and, more preferably, all of the cyclonic cleaning stages comprise a
plurality of cyclones in parallel.

[00216] Alternately, a plurality of cyclonic cleaning stages may be provided
upstream from the motor and one or more cyclonic cleaning stages may be
provided downstream from motor 15. For example, two or three cyclonic cleaning
stages may be positioned upstream from the motor 15 and one or two cyclonic
cleaning stages may be positioned downstream from the motor 15. Preferably,
some, more preferably most and, most preferably all of the cyclonic cleaning
stages comprise a plurality of cyclones in parallel.

[00217] In a particularly preferred embodiment, four cyclonic cleaning
stages may be provided upstream from a motor 15 wherein at least one,
preferably some and, most preferably all of the cyclonic cleaning stages

comprise a plurality of cyclones in parallel.

[00218] Preferably, the cyclonic stages are provided exterior to each other
(i.e., not nested). Therefore, they may be stacked (one on top of the other) or
positioned side by side.
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Construction of cyclone inlets

[00219] In accordance with another aspect, which may be used individually
or with any other aspect, a cyclone separator 20 may have air inlet 21 that is
located on the top of the separator 20, see for example Figures 3, 3a and 3b.
The inlet 21 may be round, oval, square, rectangular, ellipsoid or any other shape
in transverse section to the direction of flow, but a rectangular shape, as
exemplified in the Figures, is preferred. The particle laden fluid represented by
arrow 22 enters into the air inlet 21 and is directed by the spiral ramp 25 that
defines inlet 21 so as to create cyclonic circulation 23 in cyclone separator 20.
The spiral ramp 25 can be configured to occupy an arc of from 10° to 360° of the
perimeter of the circumference of the cyclone separator 20 as seen from above.
Preferably, the spiral ramp 25 extends through an arc from 15 to 360° and, more
preferably from 25° to 270° and, most preferably from 25° to 90° In the
embodiment of Figure 3a, air or fluid inlet 21 extends through an arc of 20° and in
the embodiment of Figure 3b, air inlet extends through an arc of 270°. The spiral
ramp 25 may be configured in either a clockwise or counterclockwise direction.
As exemplified in the drawings, at least a portion of, and preferably all of, inlet 21
is positioned exterior to the cyclone chamber, which chamber is located inside
cyclone separator 20. For example, the inlet may be on the outer surface of
cyclone separator 20 but is preferably positioned at the top of cyclone separator
20.

[00220] Cyclonic circulation 23 in cyclone separator 20 causes at least a
portion of the particles 24 within the particle laden fluid stream 22 to be
disentrained from the fluid flow stream and accumulate within the lower region of
the cyclone separator 20. The fluid stream 26, which exits the cyclone separator
20 through the fluid outlet 27 that is located adjacent to the inlet 21, has a
reduced concentration of the particles 24 than particle laden fluid stream 22. ltis
understood that this construction can be applied to a single cyclone or a plurality
of cyclones in parallel. In another embodiment, it will be appreciated that outlet
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27 may be provided in the bottom of cyclone separator 20 or any other location
known in the art.

[00221] An advantage of having the spiral ramp 25 occupy only a portion of
the circumference of the cyclone separator 20 is that the inlet 21 can be more
readily connected to air intakes, manifolds, or ducts which may lead from the
floor engaging nozzle (e.g. a surface cleaning head), from another cyclone, a
filter bag, a plurality of other cyclones, a fan, a pump or other pressure source, or

from any other source of particle laden fluid.

[00222] Another advantage of this embodiment is that by reducing the arc
of the inlet 21, the volume of the inlet is reduced thereby effectively increasing
the volume of a cyclone chamber. Accordingly, by using a spiral inlet that
extends through an arc less than one full revolution, the volume of a cyclone
separator 20, and accordingly, the amount of dirt which may be contained in the
separator 20 may be increased without increasing the outer dimension of the
cyclone casing or the appliance in which the cyclone casing is provided. It will be
appreciated that in surface cleaning appliances, such as vacuum cleaners and
carpet extractors, air cleaners and the like, the foot print that the appliance may
occupy is limited. Accbrdingly, in order to enhance the dirt retaining capacity of
the appliance, it is preferred to maximize the available dirt collection area without
increasing the volume of the appliance. It will be appreciated that in an alternate
embodiment, the spiral inlet 21 that extends for less than a full revolution may be

constructed in the side wall of a cyclone bin (see, e.g., Figure 5).

Internal screen for a cyclone separator

[00223] In accordance with another aspect, which may be used individually
or with any other aspect, an improved internal screen for a cyclone separator 20
is provided, see for example Figure 4. In this alternative construction, a screen

member 28 is preferably constructed from a fine mesh having a square area per
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opening or a hole of 0.000001 to 0.04 square inches. The screen openings or
holes may be round, oval, triangular, square, pentagonal, heptagonal, or

hexagonal or the like and are preferably multisided.

[00224] Alternately, or in addition, the screen 28 may comprise a central
screen 28a and an outer perimeter screen 28b that has a longitudinal surface
that is parallel to the cyclone outlet. The central screen 28a extends transversely
to extend across the cross section of outer perimeter screen 28b so as to provide
a complete screen surface extending between opposed parts of outer perimeter
screen 28b. Central screen 28a, which is a transverse member, may be
positioned at the lower terminal end 28’ of the outer perimeter screen 28b (to
define a generally square U-shaped screen), towards the upper terminal end 28”
of the outer perimeter screen 28 but below the entrance to the fluid outlet (to
define a generally square inverted U-shaped screen), or any position between
the two, and preferably proximate the midpoint along the longitudinal length of
outer perimeter screen 28b as exemplified (to define a generally H-shaped
screen). It is preferred that the central screen 28a be positioned between the
terminal ends of the outer perimeter screen 28b so as to form a capture region
29 interior of the outer perimeter screen 28b to assist in the entrapment of fibers,
hairs or particles. Capture region 29 is a cavity interior of the longitudinal
surface, namely outer perimeter screen 28b, that is open to the fluid in the
cyclone separator without passing through the screen. It is understood that the
cross sectional shape of the screen member 28 may be round, oval, square or

any other shape.

[00225] As exemplified in Figures 2 and 4, the cyclone separator 20 is
generally vertically disposed, the outlet is provided in the top of the cyclone
chamber, and the screen 28 comprises a longitudinally extending wall 28b
constructed of a screen material (which is preferably circular in cross-section)
and a transversely extending central screen 28a which is positioned interior of

the longitudinally extending outer perimeter screen 28b, extends across the

Dyson Ex1004
Page 46



-45-

entire cross-section of the interior of the longitudinally extending outer perimeter
screen 28b and between the opposed ends of the longitudinally extending outer
perimeter screen 28b so as to create a shape which is generally H shaped in
vertical section. Accordingly, air that has traveled through the cyclone chamber to
the bottom of the cyclone casing will travel upwardly through the central portion
of the cyclone and, preferably, enter the capture region 29 of the screen 28 (i.e.,
travel upwardly between the longitudinally extending outer perimeter screen
28b). The air will encounter central screen 28a and pass therethrough. If central
screen 28a becomes clogged, then some or all of the air will commence traveling
out the lower portion 132 of outer perimeter screen 28b and may then travel back
inwardly through the upper portion 134 of outer perimeter screen 28b towards the
centre of the cyclone chamber at a position above central screen 28a so as to
travel to the cyclone outlet. Accordingly, the use of a generally H shaped screen
in vertical section enhances the amount of screen area which may be utilized.

[00226] In accordance with an alternate preferred embodiment, the central
screen 28a may be positioned adjacent the bottom of the outer perimeter screen
28b so as to create a screen, which in vertical section, comprises a generally
square U shaped member. Accordingly, the air that is traveling through the
cyclone chamber towards the cyclone outlet must travel through the screen
material 28a or 28b to reach the cyclone outlet 27. In accordance with this
embodiment, the air may travel through the central screen 28a or the outer
perimeter screen 28b so as to reach the cyclone outlet 27 thereby utilizing the
enhanced surface area of the screen member 28. Accordingly, fluid may travel
back inwardly through the upper portion 134 of outer perimeter screen 28b
towards the centre of the cyclone chamber at a position above central screen
28a so as to travel to the cyclone outlet.

[00227] In a further alternate embodiment, the central screen 28a may be
positioned at the top end of the outer perimeter screen 28b so as to create in a
vertical section a generally square inverted U shaped filter. Accordingly, in order
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to reach the cyclone outlet, the air may travel upwardly through the capture
region 29 interior of outer perimeter screen 28b to reach the central screen 28a
and to pass therethrough to the outlet 27. Alternately, some of the air may travel
through the outer perimeter screen 28b so as to reach the capture region 29 and
to then travel upwardly to the cyclone outlet through the central screen 28a.

[00228] In accordance with a further embodiment of the instant invention,
the outer perimeter screen 28b may flare outwardly in a direction away from the
outlet. Accordingly, a portion of the outer perimeter screen 28b distal to the outlet
27 may have a diameter larger in cross section than the portion of the outer
perimeter screen 28b adjacent to the outlet. One advantage of this design is that
material that accumulates in the interior volume of the screen is more likely to fall
downwardly to the bottom 31 of the cyclone casing when the air flow through the
cyclone chamber is terminated. Accordingly, for example, if the cyclone is utilized
as a cleaning stage in the surface cleaning apparatus or an air cleaner, the user
may remove the dirt collection chamber of the cyclone bin (e.g. the cyclone
casing itself may be removed if the bottom 31 of the cyclone casing defines the
dirt collection chamber) permitting the dirt to flow out of the interior volume of the
flared screen into the bottom of the cyclone casing. Alternately, if the screen 28 is
removable, such as is disclosed herein, then the screen 28 may be removed
permitting the dirt that has accumulated in the interior volume (capture region 29)
of the flared screen to fall to the bottom 31 of the cyclone casing. Alternately, the
screen may be placed over a garbage can and banged against the side to loosen
the dirt contained therein and permit the dirt to fall out of the flared capture region
29.

[00229] It will be appreciated that transverse central screen 28a need not
be perpendicular to the longitudinal axis of the outlet conduit 27.

Removable screen
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[00230] In accordance with another aspect of the instant invention, which
may be used individually or with any other aspect and, preferably, the screen
construction disclosed herein, a cyclone separator 20 is provided with a screen
28 that covers all or a portion of the outlet 27 from the cyclone chamber and
which is removable and, optionally, replacable. In accordance with this alternate
preferred embodiment, the screen 28 is configured so as to be removable
through or with the fluid outlet 27 of the cyclone chamber. For example, as
exemplified in Figure 4, cyclone separator 20 has an outlet conduit 27 that
extends partially into the cyclone chamber and has a screen 28 attached or
associated therewith. The screen may have the same diameter as the outlet
conduit 27 or slightly less so as to be removable therethrough, or may be larger
and removable with the outlet 27. The outlet conduit 27 may be removably
mounted to the cyclone casing, such as by a screw or bayonet mount.
Accordingly, a user may remove the outlet 27, and the screen 28 attached hereto
by rotating the outlet conduit 27 and longitudinally withdrawing the outlet conduit
27 upwardly from the cyclone separator 20. Accordingly, one advantage of this
embodiment is that the screen is removably mounted in the cyclone chamber and
may be easily removed to permit the cleaning of the screen. In particular, it is not
necessary for a user to reach into a cyclone chamber so as to remove the screen
or to clean elongate material, such as hair and other fibrous material, from the
screen while the screen is mounted in the cyclone chamber.

[00231] A further advantage of the instant invention is that outlet conduit 27
may function as a handle for the screen. For example, if the outlet conduit 27
extends above the top of the cyclone separator 20, the user may grasp the upper
end of outlet conduit 27 and use that as a handle. Accordingly, the user need not
touch the screen. Instead, the screen may be cleaned, by means of a brush
and/or washing the screen under water. Once clean, the screen may be

reinserted into the cyclone chamber without the user touching the screen. It will
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be appreciated that other means known in the art to secure the outlet conduit 27
and the cyclone separator 20 together may be utilized.

[00232] In addition, it will be appreciated that if the screen 28 has a larger
diameter than the outlet conduit 27, then the wall of the cyclone casing in which
the outlet conduit 27 is provided will have a removable annular band 30 wherein
the diameter of the removable annular band 30 is greater than the diameter of
the screen 28. Accordingly, when the annular band 30 is removed, an opening is
provided in the outer wall 30a of the casing, which is sized to allow the passage
therethrough of the screen 28 (see for example Figures 2a and 17). Preferably,
the annular band 30 forms a one piece assembly with the outlet conduit 27 and
may be integrally molded therewith. Accordingly, only a single element needs to
be removed from the cyclone casing in order to remove the screen for cleaning.
Annular band 30 may be lockingly affixed to outer wall 30a by any means known
in the art, such as by a bayonet mount, a screw mount, magnets or locking tabs.

[00233] In the embodiment of Figure 2a, the first cyclonic cleaning stage
includes a down flow conduit 14. Down flow conduit 14 is collinear with the fluid
outlet 27, extends through the cyclone chamber 53 and has an upper portion 19
positioned above the top of the cyclone separator 20. Accordingly, in this
alternate embodiment, the down flow conduit 14 has an upper end 19 that forms
the handle for the unit that is removed. As exemplified in Figure 2a, a user may
grasp end 19 and, e.g., rotate conduit 14 to unlock tab 148 from a recess, not
shown, and then pull upwardly such that screen 28 is removed leaning an
opening 144 in the top of the cyclone, through which dirt in the cyclone chamber

53 may be emptied.

[00234] If a second stage cyclonic stage 8 is mounted on top of the first
cyclonic cleaning stage 7, and the second cyclonic cleaning stage includes a
down flow tube 138, then the second cyclonic cleaning stage 8 is first removed. It

will be appreciated that end 19 may have a gasket or O-ring 18 to seal down flow
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tube 138 of the second cyclonic cleaning stage 8 and the upper end 18 of down
flow conduit 14 of the first cyclonic cleaning stage 7.

[00235] In accordance with an alternate embodiment, it will be appreciated
that the screen 28 may be permanently adhered to a screen mount (e.g. it may
surround the outlet conduit 27 of a cyclone chamber and be disposable
therewith). It will be appreciated that as used herein, a screen 28 comprises a
material that preferably has a generally open pore size, which is selected to
permit the passage therethrough of finer dirt material but to prevent the passage
therethrough of elongate material. Accordingly, the screen does not filter
particulate matter and does not substantially affect the back pressure of the air
traveling therethrough when the screen is clean.

[00236] it will be appreciated that the cyclone outlet 27 may be provided at
different positions in the cyclone casing and that the orientation of the screen in
accordance with these embodiments may be accordingly adjusted so as to cover
the outlet 27. Further, transverse central screen 28a need not be perpendicular

to the longitudinal axis of the outlet conduit 27.

Geometry for a cyclone separator

[00237] In accordance with another aspect, which may be used individually
or with any other aspect, an improved configuration for a cyclone separator 20 is
provided, see for example Figure 6. In accordance with this embodiment,
different geometries of cyclone separators 20 are provided. In particular, it is
preferred that the geometry of a cyclone separator 20 is selected based on the
size of cyclone separator 20. According, it is preferred that for cyclone separators
20 that are greater than 1 inches in internal diameter (D), the geometry of the

cyclone is as follows:

the inlet width (W) is preferably between D/3 and D/5,
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the inlet height (H) is preferably between 2W to 5W, and

the height (h) above the floor or bottom 31 of the cyclone separator 20 is
preferably greater than 2H, more preferably more than 4H and most
preferably more than 8H.

[00238] If an optional plate 32 is employed, then:

the height (h) above the plate 32 is preferably greater than 2H, more
preferably more than 4H and most preferably more than 8H;

the height (i) below the plate 32 is preferably greater than 1H, more
preferably more than 2H and most preferably more than 4H; and,

the gap between the peripheral wall of plate 32 and the inner surface of
the wall of the cyclone separator 20 is preferably 0.025” to 0.075", more
preferably 0.035" to 0.050”, and most preferably 0.040".

[00239] Alternately, it is preferred that for cyclone separators 20 that are
equal to or smaller than 1 inch in internal diameter (D), the geometry of the

cyclone is as follows:

the inlet width (W) is preferably between D/5 and D/15 and more
preferably D/8 to D/12;

the inlet height (H) is preferably between 2W to 5W and preferably 3W to
4W, and,

the height (h) above the floor or bottom 31 of the cyclone separator 20 is
preferably greater than 2H, more preferably more than 4H and most
preferably more than 8H.

[00240] If an optional plate 32 is employed, then:

the height (h) above the plate 32 is preferably greater than 2H, more
preferably more than 4H and most preferably more than 8H;
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the height (i) below the plate 32 is preferably greater than 1H, more
preferably more than 2H and most preferably more than 4H; and,

the gap between the peripheral wall of plate 32 and the inner surface of
the wall of the cyclone separator 20 is preferably 1W to W/10, more
preferably W/1.5 to W/4 and most preferably W/2 to W/3.

[00241] It is understood that for cyclones separators 20 between 0.75” and
1.5 inches in diameter, good but not optimal performance can be achieved by
applying the parameters for cyclone separators 20 smaller or larger than 1 inch in
diameter.

Configuration of a divider plate for cyclone separators

[00242] In accordance with another aspect, which may be used individually
or with any other aspect, improved configurations for a plate 32 that is included in
a cyclone separator 20 to divide the interior of a cyclone separator 20 into a
cyclonic region or cyclone chamber 53 and a dirt collection region or chamber
are provided, see for example Figure 6a. As illustrated therein, plate 32 has an
upper or cyclone chamber surface 32a, a lower or dirt collection chamber surface
32b and a peripheral wall 32c. Each of these different configurations beneficially
assist in capturing different particle sizes. For example, the peripheral wall 32¢ of
plate 33 is flat (i.e. it may extend generally vertically). Plate 33 is preferred for
use in a cyclone separator 20 to capture general particles found in carpets and
homes where the particle size is 3 or more microns. Alternately, the peripheral
wall 32c may meet upper and/or lower surfaces 32a, 32b at an angle. See for
example plates 34, 35 and 36. As shown, plate 35 comprises an upper portion
and a lower portion that intersect at an intermediate location along the thickness
of the plate so as to define a sharp edge (e.g. it is generally V shaped). As the
size of the particles decreases, plates 33, 34 and 35 are more effective in that

the discontinuity at the outer perimeter improves ultra fine particle separation.
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Alternately, the peripheral edge may be curved (e.g. it may bow out in the centre
so as to be generally C shaped as shown in plate 37). When the specific gravity
of the particles being removed from the fluid stream is similar to the specific
gravity of the fluid, curved surfaces such as 37, 38, 39, 40, and 41 tend to
provide more efficient separation.

[00243] It has also been found that for mixtures including a wide range of
particle specific gravities, creating regular or irregular, symmetrical or non-
symmetrical curves or angled discontinuous surfaces on the upper surface 32a of
the plate 32, i.e. the face disposed towards the cyclone chamber, can enhance
separation efficiency. Examples are shown in Figures 6b and 6¢. In the example
of Figure 6b, a discontinuity 42a curves upwardly from upper surface 32a and a
discontinuity 42b curves downwardly into upper surface 32a. In the example of
Figure 6¢, a discontinuity 43a is angled upwardly from upper surface 32a and a
discontinuity 42b is angled downwardly into upper surface 32a.

[00244] While plate 32 may be mounted transverse to the longitudinal axis
of a cyclone separator 20 (e.g., if cyclone separator extends vertically, plate 32
extends horizontally), it will be appreciated that in an alternate embodiment that
plate 32 may be other than in a plane transverse to the longitudinal axis of a
cyclone separator 20. For example, as shown in Figure 6d, the plate 44 is
mounted on an angle relative to the wall 45 of the cyclone separator 20. It is
understood that the cyclone separator wall 45 may optionally be curved or angled

towards the top or towards the bottom of the cyclone separator 20.

[00245] In accordance with a further alternate embodiment of the instant
invention, the plate 32, which may be of any particular configuration and/or one
of the configurations disclosed herein, may be positioned so as to define an
annular gap between the peripheral wall of the plate 32c and the inner surface of
wall 45 of the cyclone casing that is not uniform in thickness. For example, the
plate 32 may be closer to the wall 45, or may touch the wall 45, at one or more
locations or along in an arc of the wall 45. Alternately, or in addition, the plate 32
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may be angled, as shown in Figure 6d, such that one end is at an elevated
distance above the bottom 31 of the cyclone casing compared to an opposed
end. Accordingly, if the plate 32 is circular and centrally positioned, the annular
gap at the raised end and the lower end will be larger than at the central portion
that is not vertically displaced. Alternately, the plate 32 may be angled upwardly
from adjacent one arc of wall 45. Alternately, or in addition, it will be appreciated
that the plate need not be circular in cross section. Instead, the plate may have
an irregular outer surface so as to provide variation in the gap between the
peripheral wall 32c of the plate and the inner surface of wall 45 of the cyclone

casing.

[00246] It will be appreciated that in one embodiment, the plate 32 may be
secured to the bottom 31 of a cyclone casing. Alternately, the plate 32 may be
attached to inner surface 56 of the wall 45 of the cyclone casing (see for example

Figures 6g and 6h).

[00247] In an alternate embodiment, instead of a plate 32, the central
portion e.g., 27e of Figure 7d and 55 of Figure 7, of the bottom 31 of the cyclone
casing may be raised inwardly so as to define a plateau. The raised floor 55 may
have a continuous wall, e.g., 27b of Figure 7d, which extends downwardly
adjacent the periphery of the raised floor 27e so as to define a side wall, which
may be generally vertical, and which extends upwardly from the floor 52a of the
cyclone bin to the raised floor 27e. Alternately, the side wall 27b may be
recessed underneath the raised floor. The side wall may have any of the
configurations referred to above for the peripheral edge 32c of a plate 32. In
addition, the raised floor a may be circular in cross section. However, the cross
section of the floor may be varied so as to define a variable annular gap between

the side wall and the inner surface 56 of the wall 45 of the cyclone casing.

Positioning of a divider plate for cyclone separators

Dyson Ex1004
Page 55



-54 -

[00248] In accordance with another aspect, which may be used individually
or with any other aspect, a passage, all or a portion of which extends outwardly,
is preferably provided for connecting the cyclone chamber 53 in communication
with the dirt collection chamber 52. Preferably, as shown in Figures 2 and 6e, the
cyclone chamber includes a fluid outlet 27, which has a lower end that may
comprise an entrance 27a to the fluid outlet 27, which is positioned above plate
32. The entrance to fluid inlet 27 may be covered by a screen, such as screen
28. The gap between plate 32, and the lower extent of fluid outlet 27, or screen
28 if provided, may be greater than 0.5", preferably greater than 1" and, more
preferably greater than 2". In any such embodiment, the lower extent of fluid
outlet 27 is preferably positioned below the bottom of cyclone inlet 21. The
passage defines a vertical annular gap that has a height that may be less than 2"
and, preferably less than 1". In any embodiment, the height may be less than 1/3,
preferably less than 1/6, more preferably less than 1/10 and, most preferably less
than 1/20 the diameter of the cyclone immediately below the bottom of the

cyclone inlet 21.

[00249] It will be appreciated that the passage may be produced in several
ways. For example, the outer circumference of the cyclone casing may be
increased proximate to the height of the raised floor so as to create an outer
annular region which functions as a dirt collection chamber. An example of such
a construction is shown in Figure 7 wherein a passage 61 having a vertical
annular gap g and a length RO is positioned between the raised bottom wall 55
and the Ilaterally extending wall 59b of the cyclone separator 20. In this
embodiment the plate (raised floor 55) is formed by a step in the floor 59a of the
cyclone separator 20.

[00250] An alternative construction is shown in Figure 7a wherein the
passage 61 having the vertical annular gap g is formed between the plate 54 and
the wall 59b of the cyclone separator 20. The plate may be a molded or formed
part and the gap (g) is formed between the plate 54 and the wall 59b of the
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cyclone separator 20 wherein plate 54 may be affixed to the wall 57a by support
arms 58 extending inwardly from wall 57a or affixed to an optional screen
member (not shown) which would be affixed or removably affixed to or mounted
to, e.g., wall 67a, wall 45, the top of the cyclone, or a combination thereof. The
plate 54 may optionally be held in place by magnets or other means described
elsewhere herein.

[00251] Another alternative construction is shown in Figure 7b wherein the
passage 61 having a vertical annular gap g is formed between the raised bottom
55 and the wall 59b of the cyclone separator 20. A particle collection region 62 is
formed in the annular space between the wall 59 and the wall 60. One advantage
of this design is that the cyclone may be oriented with its longitudinal axis
extending horizontally so that particulate matter may accumulate in collection
region 62.

[00252] Another alternative construction for a plate 32 is shown in Figure 7¢
wherein the passage 61 having a vertical annular gap g is formed between the
plate 63 and the airflow redirector ring 64 of the cyclone separator 20. In this
embodiment the plate comprises a disc attached, e.g., to the cyclone separator
floor 69 of the cyclone separator 20. A particle collection region is marked 66.
The airflow redirector ring creates and angle (A) with the wall 65 of, preferably,
between 15° to 75° and, more preferably, 30° to 60° and most preferably 40° to
50°. It is understood that the airflow redirector ring 64 can take different

geometries including those illustrated as 67, 68, 69, 70, 71 or 72.

[00253] Another alternative construction for a cyclone and dirt collection
region is shown in Figure 7d wherein the air exits from the end of the cyclone
opposed to the end of the cyclone separator 20 having inlet 21. If the cyclone
separator is vertically aligned, then the air enters the cyclone through an inlet air
inlet 21 that is located on the top of the cyclone separator 20. The cyclonic
circulation 23 causes at least a portion of the particles 24 within the particle laden
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fluid stream 22 to become removed and trapped within the collection region 66a
of the cyclone separator 20. The fluid stream 26 which exits the cyclone through
the outlet or entrance 27a to down flow tube 27c¢ located in the bottom of the
cyclone separator 20 at the end opposite to the inlet 21. Thus, a portion of the
particles 24 originally entrained in the particle laden fluid 21 are removed. In this
embodiment, the air travels down flow director 64a and then travel downwardly
towards laterally extending wall 27e. The air then travels outwardly in the
passage 61 between flow director 64a and lateral wall 27e that has a vertical
annular gap g2.

[00254] The passage may have a height that is less than 1/3 the diameter,
preferably, less than 1/6 the diameter, more preferably less than 1/10 the
diameter and most preferably less than 1/20 the diameter. Accordingly, the
height may be 2 inches or less and preferably 1 inch or less. In a particularly
preferred embodiment, preferably, the height of the gap (g) is 0.015” to 0.250” for
cyclones larger than 1 inch in diameter D, especially for use in vacuum cleaners.
A radial overlap (RO) that defines the length of the passage 61 is defined by the
overlap of the raised bottom floor or plate and the outwardly extending portion
59b of wall 59 of the cyclone separator and/or the flow director. Preferably, this
radial overlap is 0.015" to 0.250” for cyclones larger than 1 inch in diameter D.
Preferably, the height of the gap (g) is 0.002" to 0.040” for cyclones smaller than
1 inch in diameter D, and raised bottom floor 55 extends outwardly to extend
slightly underneath the lower portion 59b of wall 59. More preferably the radial
overlap between the lower portion 59b of wall 59 and the outer radial edge of the
raised floor 55 is 0.005" to 0.125” for cyclones equal to or smaller than smaller
than 1 inch in diameter D. In an alternate embodiment exemplified in Figure 7d,
it has been found that the gap g2 is preferably 0.025” to 0.075” for cyclones
greater than one inch in diameter D for collecting particles between 4 and 100
microns in size. It has been found that the gap g2 is preferably 0.025” to 0.075”
for cyclones greater than one inch in diameter D for collecting particles between
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4 and 100 microns in size. It has been found that the gap g2 is preferably 0.005”
to 0.040” for cyclones smaller greater than one inch in diameter D for collecting
particles between 0.1 and 10 microns in size, and more preferably 0.015” to
0.025".

[00255] It is also understood that the dimensions of the gap (g) and the
radial overlap may be varied around the perimeter of the raised bottom wall 55 to
create conditions which are optimal for the collection of a band of particle sizes or

particle densities.

[00256] The distance between the floor of the dirt collection region and the
bottom of flow director 64a is preferably not less than the height of the inlet H2
and the height of section 27c is preferably greater than 2H, more preferably 4H
and most preferably greater than 8H and the gap g3 between the bottom of the
inlet 21 and the top of the down flow tube section 27c is preferably 0.5H2 to
1.5H2, and more preferably approximately 0.9H2. The internal area of the down
flow tube 27c is preferably at least equal to the area of the spiral inlet 21 and
more preferably is 1.5 to 2.5 times larger than the area of the spiral inlet 21. This
cyclone design may optionally incorporate an airflow redirector 64a, which may
be shaped as 67, 68, 69, 70, 71 or 72 or any similar shape, which creates a
barrier to the re-entrainment of particles 24 captured in the region 66a.

[00257] The height of the gap (g92) is preferably 0.002” to 0.040” for
cyclones smaller than 1 inch in diameter D, and the radial overlap RO2 between
the airflow redirector ring 64a and the edge of the down flow tube 27b is
preferably 0.005” to 0.125” for cyclones equal to or smaller than smaller than 1
inch in diameter D. It is also understood that the dimensions of the gap (g2) and
the radial overlap (RO2) may be varied around the perimeter of the down flow
tube 27b to create conditions which are optimal for the collection of a band of

particle sizes or particle densities.
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[00258] In alternate embodiments, a cyclone separator 20 having a
passage 61 may be used as a particle filter in the outlet conduit from a
combustion chamber, preferably downstream from the outlet of a wood stove, a

furnace, a car engine and a producer gas unit (partial oxidation reactor).

Moveable divider plates for a cyclone separator

[00259] In accordance with another aspect, which may be used individually
or with any other aspect, it is understood that plate 32 may be permanently,
removably, translatably or pivotally affixed in cyclone separator 20, such as by
being permanently, removably, translatably or pivotally affixed to screen 28 or
side wall 45.

[00260] The plate 32 may be held in position by means of magnets and or
magnets may be used to assist in particle capture. For example, the plate 32
may have one or more magnets provided thereon and positioning magnets may
be provided over and/or below the plate 32 wherein the faces of the positioning
magnets that face the plate 32 have the same polarity as the faces of the magnet
or magnets on plate 32 which are spaced from but facing the positioning
magnets. Accordingly, the plate 32 may be held in place by magnetic repulsion.
Alternately, it will be appreciated that the plate may be held in position by

magnetic attraction.

[00261] Figure 6e exemplifies a construction wherein a plate magnet 46 is
affixed to or embedded within the plate 47 and is magnetically suspended
between the positioning magnets 48 and 49 by means of magnetic repulsion.
The magnet 49 may be affixed to or embedded within the floor 50 of the cyclone
separator 20. One advantage of this construction is that the magnets 46, 47, 48
and 49 create a magnetic field within the cyclone chamber to enhance the

collection of magnetic and paramagnetic particles.
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[00262] If the floor 50 is removable or moveable (e.g. pivotally mounted
such as by pivot hinge 50a as shown in Figure 2a), then when dirt collection
chamber 52 is opened (e.g. floor is pivoted open), the plate 47 could be removed
(e.g., if it is not attached by any means to the cyclone separator it would fall out)
or if it is mechanically retained (not shown) it could be translated some distance
either vertically, laterally, or both to facilitate the removal of particles collected
both in the cyclone chamber 51 above plate 47 and in the dirt collection region 52

below plate 47.

[00263] Similarly, if upper positioning magnet 48 is associated with a screen
(not shown), such as by being affixed thereto or embedded therein, and the
screen is removed through or with the outlet 27, plate 47 could be removed or if it
is mechanically retained (not shown) it could be translated some distance either
vertically, laterally, or both to facilitate the remove of particles collected both in
the main collection region 51 and in the dirt collection region 52. Alternately, plate
32 may be moveable when a door, e.g., a bottom opening door 50, is pivoted
open about, e.g. pivot hinges 50a. Accordingly, plate 32 may be secured to inner
surface 56 of wall 45 of the dirt collection chamber 52 by any means known in
the art, such as by a pivot hinge 158 (see for example Figures 6g and 6h). Plate
32 may be supported in a generally horizontal, or other desired, position by a
column 160 extending upwardly from door 50. When door 50 is opened, such as
by pushing button to move lever 164 outwardly and release the engagement of
flange 166, and which may be by any means known in the art, plate 132 may
pivot down, e.g., to a position generally parallel to or, as exemplified, inclined

with respect to the axis of the cyclone separator.

[00264] It is understood that the plate 47 may be any type of plate including
but not limited to those described in Figure 6, 6a, 6b, 6¢c and 6d. It is also
understood that this configuration may be employed with any top inlet or a side
wall inlet cyclone geometry. It is understood that magnetic attraction to another
magnet or to a magnetically permeable material such as steel may also be used
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to movably or removably fix the plate 47 in position. It is also understood that a
single positioning magnet may be used to produce a repulsive or attractive force
to force the plate 47 against a fixed, movable or removable stop thereby
permanently, movably or removably fixing the plate into position. An advantage
of magnetic mounting is that the translation of the plate 47 to facilitate the
removal of trapped particles makes cleaning such a unit much easier.

Magnetic separation

[00265] In accordance with another aspect, which may be used individually
or with any other aspect, one or more magnets may be provided in an air flow
passage so as to assist in attracting and retaining metallic and paramagnetic
particles. For example, one or more magnets may be provided adjacent the inlet
or outlet, or inside the inlet or outlet, of a cyclone. Alternately, or in addition, it will
be appreciated that one or more magnets may be provided at any desired
location inside a cyclone chamber, or exterior to a cyclone chamber or air flow
passage, prbvided that the magnetic field extends inside the cyclone chamber or

air flow passage.

[00266] In accordance with another embodiment of the instant invention,
one or more magnets may be removably attached to the plate 47, the cyclone
separator 20 and/or an air flow passage. When the magnet is removed, magnetic
particles that have accumulated may fall off any surface to which they are
adhered by magnetic force and/or may be removed by mechanical means.
Accordingly, removal of the magnet assists in cleaning the cyclone separator.

[00267] For example, as exemplified in Figure 6f, a cyclone separator 20
has a magnet 49a affixed to the floor 50, and optionally to the wall, (not shown)
to assist in the collection of metallic and magnetic particles wherein the magnet
49a can be translated away from or removed from the floor 50 thereby

eliminating the magnetic influence and allowing the particles captured in the
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cyclone separator 20 to be easily removed by either removing the floor 50 or by
removing the inlet/outlet elements and pouring the contents of the cyclone.

Cyclone separator arrays

[00268] In accordance with another aspect, which may be used individually
or with any other aspect, an array of cyclones is provided. Referring to Figure 8a
plurality of parallel cyclones 73 is provided, which may be of any construction
know in the art or described elsewhere in this specification, and preferably are
designed and configured to create a high separation efficiency and a high airflow
rate with a minimum back-pressure. Preferably, the array comprises a large
number of cyclones 73 in parallel. In particular, the array may comprises more
than 1 cyclone per square inch, preferably more than 4 cyclones per square inch,
more preferably 9 or more cyclones per square inch such that high airflow rates
and high separation efficiencies for very small particles can be achieved. If the
array is designed to separate particles smaller than 1 micron, the use of cyclone
densities of 9 to 64 cyclones per square inch is preferred. Such arrays may be
useful as a pre and/or post motor filter in a vacuum cleaner or in a breathing
mask. For example, such an array may be positioned in the pre-motor area 16

(see Figure 2).

[00269] Alternately, or in addition, an array of cyclones may be of various
constructions to increase the compactness of the cyclone array or to increase the
efficiency of the cyclone array. As exemplified in the embodiment of Figure 8a,
the construction of a cyclone array may employ a common wall between some
and preferably all of the cyclones as shown in Figure 8a where three cyclones
74, 75 and 76 within the array 73 are shown with a portion of their walls
overlapping in areas 77 and 78 to allow a very compact geometry. Alternately, or
in addition, the construction of a cyclone array 73 can employ a touching wall

between some, and preferably all, of the cyclones. An example is shown in
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Figure 8b where three cyclones 79, 80 and 81 are positioned with their walls
touching at positions 82 and 83, which creates a stronger construction with fewer
cyclones. Alternately, or in addition, the construction of a cyclone array 73 may
employ spaced apart cyclone walls as shown in Figure 8c where the cyclones 84,
85, 86, 87, and 88 are spaced apart which makes them easier to mold. An
advantage of spacing the cyclones apart is that the space between the cyclones
84, 85, 86, 87, and 88 may form a region 89 where further particle collection can
occur as the air travels (e.g., “spins”) to enter the cyclonic inlets of each
individual cyclone (e.g., if a manifold is provided which covers all of the cyclone
inlets) as opposed to each inlet being connected directly to a fluid flow conduit. If
the common floor 90 between the cyclones 84, 85 and the others from Figure 8 is
moved to the bottom of the cyclones 91, the capacity of the annular space 89 for
the collection of fine particles will be increased. Preferably, the cyclone arrays
described in Figure 8, 8a, 8b, 8c and 8d are constructed using one or more of the
configurations described in Figures 7, 7a, 7b, 7c, and 7d.

[00270] If an array of cyclones is provided, then the cyclones are preferably
cleaned by passing water therethrough. Accordingly, at least one water port may
be provided to permit water to enter or exit the cyclone array. For example, as
shown in Figure 16, water inlet port 114 may be provided with a closable cap, or
other closure member, 116. Water inlet port 114 is preferably provided on top
surface 108 and is in communication with the fluid flow passage leading to the
cyclones (e.g., the dirty air flow passage in a vacuum cleaner extending to the
cyclone inlets). The inlets preferably are downstream from a header 130 and the
water inlet port 114 is provided in the header. When cap 116 is open, a user may
pour water into port 114. The water will flow through a passage to the cyclones.
The user may then use handle 118 to move away, e.g., in a swirling motion.
Thereafter, the water may be drained, e.g., by pushing button 122 that moves
lever outwardly so that bottom door 120 pivots open to permit water and
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suspended dirt to be removed by passing downwardly out of bottom of stage
cyclones 9 (see for example Figure 20).

[00271] In accordance with this aspect, a plurality of cyclones in parallel
may be provided wherein the cyclones have at least two dirt collection chambers,
wherein the at least two dirt collection chambers are emptied at the same time.
For example, the dirt collection chambers may have a common bottom 120 that
is openable. Preferably, as exemplified in Figure 20, each cyclone has a dirt
collection chamber and all of the dirt collections chambers have a single common
door so that, by opening a single door, all of the chambers are emptied at the
same time. For example, in the embodiment of any of Figures 9, 9a, 10, 11, 11a,
12, 13, 14, the bottom 120 (not shown) may be pivotally mounted to peripheral

wall 92 such that all cyclones are emptied concurrently.

[00272] The surface cleaning apparatus may have two cleaning stages
wherein one of the stages, preferably the second, comprises a plurality of
cyclones in parallel. The other cleaning stage, preferably the first cleaning stage
may be any filtration or dirt collection member known in the art. It will be
appreciated that, in another aspect, the surface cleaning apparatus may have
only one cyclonic cleaning stage comprising a plurality of cyclones in parallel
wherein the plurality of cyclones are removable as a unit, preferably with the

associated dirt collection chamber or chambers.

[00273] In accordance with this aspect, it is preferred that two cyclonic
stages are provided wherein at least one comprises a plurality of cyclones in
parallel and the stages are emptied separately. For example, as shown in Figure
17, second cyclonic cleaning stage 8, which comprises a plurality of cyclones in
parallel, may be removed from vacuum cleaner 1 while the first stage cyclone 7
is retained in position in vacuum cleaner 1. The second cyclonic cleaning stage
may be slidably mounted on flanges 126 that are received in L-shaped members
128 that are provided on the bottom panel of the stage 8, which is preferably a
pivoting door 120. Accordingly, when second cyclonic cleaning stage 8 is
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removed, e.g., slide in the direction of arrow A, it may be carried to a garbage
can, button 122 pressed and door 120 opened so that the second stage cyclones
9 may be emptied. Any locking member known in the art may be used to secure
second cyclonic cleaning stage 8 in position on the vacuum cleaner and to
connect the cyclone ‘array 156 in air flow communication with the respective
passages in the surface cleaning apparatus. For example, the cyclone array may
be sealed in position by means of angled seals, a lifter mechanism or other
sealing means known in the art. It will be appreciated that this design may be
used if the vacuum cleaner only has one cyclonic cleaning stage.

[00274] Alternately, as shown in Figures 18 and 19, first and second
cyclonic stages 7, 8 may be removed at the same time from the vacuum cleaner
1. Cyclonic stage 7 may then be emptied, e.g., by opening a bottom pivoting door
50. The cyclonic stages 7, 8 may first, or subsequently, be separated, such as by
rotating cyclonic stage 8 relative to cyclonic stage 7 in the direction of arrow B as
shown in Figure 19. The second stage 8 may then be emptied. It will be
appreciated that stages 7 and 9 may be emptied in any particular manner known
in the art, such as by a bottom pivoting door or the dirt collection chamber being

removed from the cyclone chamber.

[00275] In accordance with this aspect of the invention, it is preferred that
the cyclone array is removed as a sealed unit, other than the other than fluid flow
passages leading to and from the cyclones. For example, as shown in Figure 2,
air that exits the first stage cyclone 7 travels upwardly from outlet 27, through
opening 150 in bottom 120 to one or more openings 148 in the bottom of second
cyclonic cleaning stage 8 (See Figure 20) that are upstream of header 130 and
are connected thereto by a conduit. The air travels through the cyclones 9 and
exits second cyclones 9 via outlets 13 to header 136 and then to down flow tube
138, which is upstream of conduit 14 and exits second cyclonic stage 8 via
opening 152 in bottom 120. Thus, when second stage 8 is removed from the

vacuum cleaner and/or the first stage, second stage 8 is sealed, other then the
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one or more openings in the bottom of second cyclonic cleaning stage 8 and the
bottom 140 of down flow tube 138. The array may have a filter that is removable
therewith.

[00276] Another removal method is exemplified in accordance with the
embodiment of Figures 20 and 21, wherein housing 154 of second cyclonic stage
8 is pivotally mounted to bottom 120 and, when opened, cyclone array 156 may
be pulled downwardly out of housing 154 for emptying. Alternately, it will be
appreciated that the top of housing 154 may pivot upwardly or otherwise open to
permit cyclone array 156 to be pulled upwardly out of housing 154. It will be
appreciated that, if the cyclone array 156 is preferably a sealed unit, then a
bottom opening panel, with holes aligned with conduits 138 and 146, may be
provided. In an alternate embodiment, the housing 154 may pivot upwardly
leaving cyclone array 156 in position on top of the first stage cyclone 7 (or other
filtration member or housing member). A consumer may then pick up cyclone
array 156, such as by a handle, and remove it for emptying. it will be appreciated
that this design may be used if the vacuum cleaner only has one cyclonic
cleaning stage.

Transfer of material between cyclone stages

[00277] In accordance with another aspect, which may be used individually
or with any other aspect, a plurality of cyclones are configured such that material
that is disentrained by one cyclone is conveyed to another cyclone by introducing
the separated material into the fluid flow stream that travels to the other cyclone.
An example of such an arrangement is shown in Figure 15. As shown therein, a
fluid flow duct 1501 branches into ducts 1502 and 1503, which in turn lead to
cyclones 1504 and 1505. The fluid flowing within duct 1501 continuously or
periodically contains one or more types of particles or other materials 1512 which

are desired to be removed from the fluid flow stream. The cyclone separators
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1504 or 1505, may be any cyclone separators or combination of cyclone
separators known in the art, or any individual cyclone design or combination of
cyclones described within this specification including but not limited to top inlet
cyclones, side wall inlet cyclones, bottom inlet inverted cyclones and cyclones
with plates. Optionally, the particles 15612 collected in the cyclone separator 1504
are continuously or periodically transferred into the ducts 1501 and/or 1503 by
means 1514 so that over time most of the particles are collected in cyclone 1505
other than those which pass to an optional particle separation member 1510 due
to the efficiency limitations of cyclones 1505 and 1504. Optionally, the air outlet
1606 from cyclone 1504 passes through duct 1507 to the optional particle
separation member 1510, which is adjacent to the suction source 1511.

[00278] One advantage of this configuration is that, when used, e.g., in a
vacuum cleaner, the transfer of particles from cyclone 1504 to cyclone 1505
allows the user to empty a single container, which simplifies emptying the

vacuum cleaner.

[00279] In an alternate embodiment, material collected may be conveyed
to container 1513. This container 1513 may be reusable or disposable, made of
one or more organic or inorganic polymers, rubber, plastic, paper, cardboard,
glass or metal, or any combination thereof, and be in the form of a bag, box,
bottle, jar, bin or any other closed or semi closed form for easy disposal of the
particles or transfer of the particles for other uses or operations. Accordingly, an
advantage of this alternate embodiment is that a single automated mechanism
may be used to continuously or periodically transfer the collected particles 1512

into a container 1513 as controlled by particle transfer means 1515.

[00280] It is understood that the container 1513 could optionally be fully or
partially closed or sealed by the action of the user or optionally be automatically
partially or fully closed or sealed by the mechanism of the system when the user
initiates or carries out the release or removal of the container 1513. The

container 1513 is preferably designed to contain most or all of the particles 1512.
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It is understood that the container 1513 or a portion of the container 1513 need
not be gas or liquid tight but that it may be porous or contain a porous area or
member which may optionally facilitate the entry and or exit of fluids, to optionally
facilitate the disinfection of the container 1513 and/or its contents by the use of
chlorine gas, ozone gas, pure oxygen or other agents, to optionally facilitate the
compacting of the container 15613 and/or its contents by allowing gases to
escape, and/or facilitates the container 1513 and/or its contents to biodegrade.

[00281] The particle transfer means 1514 may consist of a door mechanism
which periodically opens to allow the particles to fall into a region from which the
particles 1512 are drawn into ducts 1501 and/or 1503, during which time the
suction source 1511 may either be turned off or its influence on cyclone
separator 1504 interrupted such as by a valve 1516. The particle transfer means
1514 may alternately comprise a rotating member similar to a revolving door
disposed vertically, horizontally, or at any angle which continuously or
periodically transfers particles 1512 into a region from which the particles are
conveyed by gravity or conveyed by means of a mechanism such as a screw or
plunger into the duct member 1501 and/or 1503 by means of the duct members
1518 and 1517 respectively during which time the suction source 1511 may
either be turned off or its influence on cyclone separator 1504 may optionally be

interrupted by an optional member such as a valve 1516.

[00282] The particle transfer means 1515 may be the same as or different
from particle transfer means 1514 transferring particles 1512 to container 1513
by means of the duct member 1519 during which time the suction source 1511
may either be turned off or its influence on cyclone separator 1505 may be
optionally interrupted by an optional member such as a valve 1520.

[00283] The particle transfer means 1514 and 1515 may alternately each
comprise a door that opens and closes periodically or by the action of the user, a
vibratory plate, or a vibratory plate in combination with a valve or door.
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[00284] It is understood that the operation of transferring the particles from
cyclones 1504 and 1505 may be continuously actuated; automatically actuated
on a periodic basis; actuated or halted in response to a particle level within the
cyclones or within the container 1513; actuated in response to a sensor; actuated
by the interaction of the user with the system such as attempting the removal of
the cyclone 1505; the optional container 1513, or by the powering up or powering
down of the system, or by a combination of one or more of these methods.

[00285] It is also understood that this invention can be applied to groups or
arrays of cyclones wherein 1504 and 1505 represent a plurality of cyclones in
parallel rather than a single cyclone.

[00286] It is understood that the optional particle separation member 1510
may be a cyclone, a plurality of parallel cyclones, two or more cyclones
connected in series, two or more cyclonic stages wherein each cyclonic stage
comprises a plurality of cyclones in parallel, two or more cyclonic stages wherein
each cyclonic stage comprises a plurality of cyclones in parallel and each
individual cyclone in an upstream array of cyclones in parallel is in series fluid
flow communication with a single cyclone of the downstream array of cyclones in
parallel, two or more cyclonic stages wherein each cyclonic stage comprises a
plurality of cyclones in parallel and each individual cyclone in an upstream array
of cyclones in parallel is in series fluid flow communication with more than one
cyclone of the downstream array of cyclones in parallel (e.g. preferably two), two
or more cyclonic stages wherein each cyclonic stage comprises a plurality of
cyclones in parallel and each individual cyclone in an upstream array of cyclones
in parallel is in series fluid flow communication with a manifold which feeds at
least one cyclone of the downstream stage, a fibrous filter media, a fibrous media
with an adhesive or surface treatment applied to aid in fine particle capture or
retention, or a liquid bath through which the fluid stream must pass.

[00287] It is also understood that the optional particle separation member
1510 may be physically adjacent to the suction source 1511 or that it may be
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connected to the suction source 1511 by means of a duct or passage way, which
may include one or more bends. It is also understood that the outlet of the
cyclones may be through the bottom or side wall of the cyclone, or a combination
thereof. It is also understood that the fluid flow 1501 may come from a floor
nozzle of a vacuum cleaner or other floor cleaning device, from the wand or hose
of a vacuum cleaner or other cleaning device, from the air in a room, from a fluid
wherein one or more particles sizes or types is to be separated, from another
source similar to those described above with reference to optional particle
separation member 1510 or from a liquid bath through which the fluid stream
must pass.

[00288] An alternate embodiment of a plurality of cyclones that are
configured such that material that is disentrained by one cyclone is conveyed to
another cyclone by introducing the separated material into the fluid flow stream
that travels to the other cyclone is exemplified in Figure 15a. Figure 15a shows a
fluid flow duct 1501, which leads to cyclone separator 1505. The fluid flowing
within duct 1501 continuously or periodically contains one or more types of
particles or other materials 1512 which it is desired be removed from said fluid
flow stream. The cyclone separator 1504 may be designed to capture finer
particles more efficiently as it is in series with and downstream of cyclone

separator 1505.

[00289] The particles 1512 collected in the cyclone separator 1504 are
continuously or periodically transferred by means 1514 into the duct 1501 so that
over time more of the particles collect in cyclone 1505.

[00290] The particle transfer means 1514 operates exactly as described
with respect to Figure 15 except that it only feeds into fluid flow duct 1501 by
means of duct member 1618. The particle transfer means 1515 operates exactly
as described with respect to Figure 15 except that in operation valve 1516 would
be used to optionally disrupt the influence of suction source 1516 on cyclone
1505 as the cyclones 1504, 1505 are in series.
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[00291] The air outlet 1506 from cyclone 1504 passes through duct 1507 to
the optional particle separation member 1510, which is adjacent to the suction
source 15611. It is also understood that an optional particle separation member
1510a, which is adjacent to the outlet of the suction source 1511 can also be
provided. It is understood that the members 1510 and 1510a may optionally be
removed together for cleaning and may be placed mechanically adjacent to each
other. It is understood that the optional particle separation member 1510 or

1510a may be the same as described with respect to Figure 15.

[00292] It is also understood in this invention that the optional particle
separation member 1510 or 1510a may be physically adjacent to the suction
source 1511 or that it may be connected to said suction by means of a duct or
passage way which may include one or more bends. It is also understood that
the outlet of the cyclones way be through the bottom or sidewall of the cyclone,

or a combination thereof.

[00293] It is also understood that the fluid flow 1501 may come from any

source as described with respect to Figure 15.

[00294] It is also understood in this invention that the cyclone separators
1504 and 1505 may each represent a single or a plurality of parallel cyclones,
and that this invention may be applied to more than two sequential cyclones so
that the particles 1512 are collected in a number of cyclones or cyclone stages
which is less than the total number of cyclones or cyclone stages. It is also
understood that 1510 or 1510a may themselves be a plurality of cyclones
mounted into the wall or the portion of the wall of a larger cyclone thereby
creating a structure which minimizes energy losses in connecting ducts. It is also
understood that the structures described in Figures 15 and 15A can be

configured to remove nano-sized particles and live virus particles.

Transparent plastic sections
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[00295] In accordance with another aspect, which may be used individually
or with any other aspect, a surface cleaning apparatus has a plurality of cyclones
in parallel 9 having at least one dirt collection chamber 52 wherein at least a
portion of the dirt collection chamber below the maximum fill position (which may
be a maximum fill line marked on the housing) is transparent.

[00296] For example, in the embodiment of Figure 2a, second stage
cyclones each have a dirt collection chamber 52 having an outer wall 100 that is
transparent. Further, cyclone chamber 102 has an outer wall 104 that is
transparent. Second stage cyclones 9 are provided within a casing or housing
having a side wall 106 and a top wall 108 which are transparent. Provided that a
portion of side wall 106 that is outward of the maximum fill line of dirt collection
chamber 52 is transparent, then a user may view the maximum fill line or position
and determine when to empty the second stage dirt collection chambers 52. It
will be appreciated that, as exemplified, each of the second stage cyclones and
the second stage cyclone housings may be made from transparent plastic (which
may be shaded or tinted but still permit a user to see therethrough) and that part
may be masked by a label or coating so as to render part thereof opaque.
Provided the user can view when the dirt collection chamber(s) 52 are full, the
user will have a visual signal to clean or empty the second stage cyclones. This
design is particularly preferred when the plurality of cyclones 9 has an associated
plurality of dirt collection chambers 52, and preferably each cyclone 9 has an
associated dirt collection chamber 52, and, particularly, when the cyclones 9 are

emptied separately from another cleaning stage.

[00297] Alternately, or in addition, a filter 112 (e.g., foam, HEPA, etc.) may
be provided in a housing 110 wherein at least a portion of the housing that is
visible, or may be made visible, is transparent. Preferably, all of housing 110 is
transparent plastic. This permits a user to notice when filter 112 is dirty and
requires cleaning or replacement. preferably, housing 110 is a pre-motor filter.

Accordingly, for example, housing 112 may be provided in pre-motor area 16.
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Thus when cyclonic cleaning unit 6 is removed, a user can view housing 110,
e.g., the top thereof. However, it will be appreciated that filter 112, which is not
provided in the cyclone chamber, may be visible through a transparent side wall
of the vacuum cleaner or may housing 110 may be visible when a door that is
provided in the vacuum cleaner is opened. An advantage of using a housing is
that the consumer need not touch filter 112 when removing filter 112 from the

vacuum cleaner.

[00298] It will be appreciated that one or more filters (e.g., foam) may be
removable with the cyclone array 156 and that these may be provided in a
housing, a portion or all of which is transparent.

Uses

[00299] It is also understood that any or all of the embodiments may be
used individually or in combination or sub-combinations. In addition to their use in
surface cleaning appliances and other domestic appliances and breathing

masks, they may also be used, singly or in combination, in other applications.

[00300] For example, the cyclonic embodiments described herein may be
used in conjunction with a fan or other air moving means to create a sweeper, a
sweeper with suction, a vacuum cleaner, a canister vacuum cleaner, an upright
vacuum cleaner, a wet/dry vacuum cleaner, a stick vacuum cleaner, a carpet
shampooer, a carpet extractor, a hand vacuum, a back pack vacuum, a vehicle
mounted vacuum, or any other type of vacuum cleaner or dust extractor or to
pick up unwanted particles and to subsequently remove unwanted particles from

air.

[00301] Alternately, the cyclonic embodiments described herein may be
applied to the inlet for cooling air to, and/or the outlet of air from, computers,
electronic equipment, or mechanical equipment to protect a computer or

equipment from particles, which may damage them or impair their function.
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[00302] It is also understood that the cyclonic embodiments described
herein may be used in conjunction with a fan or other air moving means to create
an air cleaner, air purifier, airborne particle capture system, fan with a particle
capture system, automotive cabin air filter, heating, cooling or ventilation system
to capture unwanted particles from an air stream.

[00303] It is also understood that the cyclonic embodiments described
herein may be used in conjunction with a fan or other air moving means to create
a filter mask to capture unwanted particles from an air stream. A filter mask
constructed with the cyclones descried in this specification or with any cyclones
known in the art may be designed to filter the air that a person breathes in,
breathes out, or both, so as to be able to create a portable means of isolating a
person from their surrounding environment. A small fan may optionally be used
to reduce the pressure that the person must exert with their lungs to breathe in
and/or out through the cyclonic means.

[00304] It is also understood that the cyclonic embodiments described
herein may be used in conjunction with a fluid moving device to create a means
of removing unwanted particles from fluid. The cyclonic embodiments described
in this specification may be placed in the duct leading to the fluid moving
member, either directly adjacent or some distance away, to protect the fluid
moving member from the particles and to remove them. The cyclonic
embodiments described herein may alternately or also be placed in the duct
leading from a fluid moving member, either directly adjacent or some distance
away, to protect equipment downstream from the fluid moving member from the
particles which the fluid moving member may introduce to the fluid stream. The
positioning of the cyclonic embodiments described herein may be mechanically

arranged so that they can both be removed for cleaning or servicing together.

[00305] It is also understood that the cyclonic inventions described herein
may be used to reduce the particle emissions from any type of burner used to

heat homes, heat water, and to remove emissions from the exhaust gasses from
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industrial processes, the exhaust gasses from internal combustion engines, the
exhaust gasses from external combustion engines and the exhaust gasses from
turbine engines. The cyclonic embodiments described herein may be placed in
the duct leading to or from the emission source, either directly adjacent or some
distance away, to protect the particle emission causing device from particles in
the air stream which they require to operate. The cyclonic embodiments
described herein may alternately or also be placed in the duct leading from the
particle emissions source, either directly adjacent or some distance away, to
protect equipment downstream from the emissions source and the environment
from the particles which the emissions source may introduce into its exhaust

stream.

[00306] The advantage of the multi stage cyclonic separation means
described herein is that a vacuum cleaner, filter mask or other apparatus
mentioned herein may be produced which can optionally reach HEPA or ULPA
separation levels without the use of a filter.

[00307] The cyclonic separation means employed in this manner may be
cleaned or disposed of, or a combination thereof.

Optional fluid flow motors

[00308] The fan means used in any aspect may be a two to ten stage fan
system operating from one or more motors in series or in parallel and the fan
may be a propeller, an impeller, a Prandtl layer turbine also known as a Tesla
turbine, or a combination thereof.

[00309] Optionally, the vacuum cleaner may be powered by means of a
Stirling engine, a steam engine, or an internal combustion engine wherein said
Stirling engine, steam engine, or internal combustion engine may optionally be
operated from hydrogen gas produced by electricity from the wall or from a

battery or produced by a chemical reaction or which may optionally be withdrawn
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from a storage vessel. The option to manually or automatically switch the
hydrogen source powering the vacuum from one source to another may be
provided. It is to be appreciated that a hydrogen powered appliance, including
surface cleaning apparatus and other appliances for indoor use, may operate
using any design known in the respective arts.

[00310] Hydrogen produced by electricity when an appliance, e.g. a surface
cleaning apparatus, preferably a vacuum cleaner, is plugged into an electric
outlet may be used to power the surface cleaning apparatus. All or a portion of
the hydrogen may be stored for cordless operation. It will be appreciated that
some hydrogen may be used as it is generated to operate the device. Such a
hydrogen powered surface cleaning apparatus may be used alone or in
combination with any other embodiment disclosed herein. The hydrogen
produced by electricity when the vacuum is plugged in but not being used is a
preferred method of operating. The storage means contemplated is any means
known in the art including but not limited to pressurized storage, storage in a
metal hydride or other adsorptive storage means. The hydrogen stored may be
produced by fuel reforming, chemical reactions or by electrolysis. Alternately, or
in addition, a central hydrogen generator which charges a small portable “vessel”
which is plugged into the air cleaning device may be provided.

Adhesive member

[00311] It is also understood that in any embodiment, an adhesive material
such as agar or pectin or a rubber based adhesive may be applied to the all or a
portion of interior surfaces of cyclone separator 20 to assist in the capture and
retention of fine particles. For example, the adhesive can be applied to the
interior and exterior of the down flow tubes 27b and 27c¢ and/or plate 32 which
may be removed for cleaning when the bottom of the cyclones is removed or this

section may be disposed of and replaced with a clean piece with fresh adhesive.
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Alternately, or in addition, the mesh used to construct the screen 28 may
incorporate an adhesive or micro-filaments, which aid in the entrapment of fibers,
hairs or particles. Accordingly, if the screen 28 comprises an adhesive material,

it will be appreciated that the screen 28 may be disposable.

[00312] This embodiment is particularly useful in cyclone separators where
small quantities of fine particles are to be collected such as in the second, third,
or fourth or other sequential stages of a multistage cyclone separator.
Alternately, or in addition, the plate may be made from or coated with a fibrous
material, such as micro filaments, to assist in retaining dirt in the cyclone casing.
It will be appreciated that, in accordance with such embodiments, the plate may

be disposable.

Water mist

[00313] In accordance with another aspect, which may be used individually
or with any other aspect, a water mist created, preferably, by means of
electrostatically and/or mechanically atomization can be placed upstream of a
cyclonic embodiment described herein or any cyclonic separation means known
in the art to create a humidification means wherein the particles which do not
become collected are cyclonically removed from the fluid flow stream. Optionally,
one or more or a combination of the cyclonic embodiments described in this
specification or any cyclonic separation means known in the art may be placed
upstream of the mist source to prevent airborne particles from contaminating or
otherwise interfering with the operation of the mist source.

[00314] The water, which does not evaporate, may be recirculated though a
filter and/or ozone disinfection and oxidation system and/or ultra violet light
disinfection system before it is reused in the atomization process. If ozonated
water is used to create the mist, air disinfection can be achieved before a down
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stream cyclone separator is employed to remove the remaining ozonated water
droplets from the air stream.

[00315] It is also understood that ozone gas can be introduced into an air
stream to oxidize pollutants and to disinfect airborne particles upstream and that
the down stream cyclone separator can remove oxidized particles and that if
optionally, an electrostatic and/or mechanical atomization mist source is
employed, the ozone gas can be captured in the water droplets and the water

droplets can be removed by means of a down stream cyclone separator.

[00316] The improvements may be used in a single application, or
individually or in sub-combinations. In particular, the improvements in the design
of cyclones and arrays of cyclones may be used in a single application, or
individually or in sub-combinations. For example, one or more of the
improvements may be used in a single vacuum cleaner. The improvements
which are selected may be determined based on the degree of particulate
removal which is required, whether a pre and/or post motor filter is utilized, the
amount of back pressure which may be produced by the air flow path through the
vacuum cleaner, the power of the suction motor and the like.

[00317] It will be appreciated that various modifications and alterations of
the embodiments known herein may be made and each is within the scope of the

following claims.
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CLAIMS:

1.

A surface cleaning apparatus comprising:

(a) adirtinlet;

(b) a handle;

(c) a cyclone separator having an outer wall, a fluid inlet downstream from
the dirt 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, the plate being removably mounted in the cyclone separator;

(e) a passage extending between the cyclone chamber and the dirt collection
chamber; and,

(H a fluid flow motor.

The surface cleaning apparatus of claim 1 wherein the plate is retained in

position in the cyclone separator by magnets.

The surface cleaning apparatus of claim 1 wherein the plate is mechanically

retained in position.

The surface cleaning apparatus of claim 3 wherein the cyclone separator has

a mechanical engagement member and the plate has a portion that is

engageable with the mechanical engagement member.

The surface cleaning apparatus of claim 1 wherein the plate has a hand grip

portion.

The surface cleaning apparatus of claim 5 wherein the hand grip portion

comprises a shaft extending away from the plate.

The surface cleaning apparatus of claim 1 wherein the dirt collection chamber

extends under the plate.

The surface cleaning apparatus of claim 1 wherein 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.
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9. The surface cleaning apparatus as claimed in claim 1 wherein the surface
cleaning apparatus is selected from the group consisting of a vacuum
cleaner, a sweeper and a carpet extractor.

10. The surface cleaning apparatus of claim 1 wherein the dirt collection chamber
has a bottom that is openable.

11.The surface cleaning apparatus of claim 10 wherein the plate is removably
subsequent to the bottom being opened.

12.A surface cleaning apparatus comprising:

(a) adirtinlet;

(b) ahandle;

(c) a cyclone separator having an outer wall, a fluid inlet downstream from
the dirt air 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.

13.The surface cleaning apparatus of claim 12 wherein the plate is moveably
mounted between an in use position wherein the plate substantially divides
the cyclone separator into a cyclone chamber and a dirt collection chamber
and an emptying position wherein the plate is in a potion to permit dirt to in
the cyclone chamber and the dirt collection chamber to be removed
concurrently.

14.The surface cleaning apparatus of claim 12 wherein the plate is pivotally
mounted to the outer wall of the cyclone separator.

15. The surface cleaning apparatus of claim 12 wherein the plate has a hand grip

portion.
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16.The surface cleaning apparatus of claim 15 wherein the hand grip portion
comprises a shaft extending away from the plate.

17.The surface cleaning apparatus of claim 12 wherein the dirt collection
chamber extends under the plate.

18.The surface cleaning apparatus of claim 12 wherein 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. |

19.The surface cleaning apparatus as claimed in claim 12 wherein the surface
cleaning apparatus is selected from the group consisting of a vacuum
cleaner, a sweeper and a carpet extractor.

20.The surface cleaning apparatus of claim 12 wherein the plate is moveable
subsequent to the bottom being opened.
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ABSTRACT OF THE DISCLOSURE

A surface cleaning apparatus comprises a dirt inlet, a handle, a cyclone
separator having an outer wall, a fluid inlet downstream from the dirt air 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,
a passage extending between the cyclone chamber and the dirt collection
chamber and a fluid flow motor.
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document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Poartions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | ()Legal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Mr. Wayne Emest Conrad

Residence Information (Select One) (O US Residency (@) Non US Residency () Active US Military Service

City | Hampton Country Of Residencei | CA

Citizenship under 37 CFR 1.41(b}) i CA
Mailing Address of Applicant:

Address 1 9 King Lane

Address 2

City Hampton State/Province ON
Postal Code LOB 1J0 Countryi | CA

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. fdd

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 01059

Email Address pmdcosta@bereskinparr.com | AddEmail | [Remove Email|

Email Address kpereira@bereskinparr.com | AddEmail | [Remove Email|
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PTO/SB/14 (08-05)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10452-108

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

Application Information:

Title of the Invention VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

Attorney Docket Number| 10452-108 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 27 Suggested Figure for Publication {if any)

Publication Information:

[ ] Reguest Early Publication (Fee required at time of Request 37 CFR 1.219)
Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.C. 122(b}
[ and certify that the invention disclosed in the attached applicaticn has not been and will not be the subject of an
application filed in another country, or under a multilateral agreement, that requires publication at eighteen months
after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (&) Customer Number (O US Patent Practitoner | () US Representative (37 CFR 11.9)

Customer Number 01059

Domestic Priority Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78{(a}{2) or CFR 1.78{a)
(4), and need not otherwise be made part of the specification.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
non provisional of 60780824 2006-03-10

Additional Domestic Priority Data may be generated within this form by selecting
the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

and 37 CFR 1.55(a).
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PTO/SB/14 (08-05)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10452-108

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
(O Yes (® No
Additional Foreign Priority Data may be generated within this form by selecting the ~3d

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

If the Assignee is an Organization check here.

Organization Name GBD Corp.

Mailing Address Information:

Address 1 1st Floor, Charlotte House, Charlotte Street

Address 2

City Nassau State/Province
Country i| BA Postal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/Philip C. Mendes da Costa/ Date (YYYY-MM-DD)| 2007-03-08

First Name | Philip C. Last Name | Mendes da Costa Registration Number | 33106

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFPTO to process) an application. Confidentiality is governed by 35 U.S.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/SB/06 (12-04)

Approved for use through 7/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

11/683,670

APPLICATION AS FILED - PART |

if the entry in column 1 is less than the entry in column 2, write “0 in column 3.

** If the “"Highest Number Previously Paid For® IN THIS SPACE is less than 20, enter “20".
** I the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".
The “Highest Number Previously Paid For™ (Total or Independent) is the highest number found in the appropriate box in column 1.

(Column 1) (Column 2) SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
BASIC FEE
(37 CFR 1,16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m))
EXAMINATION FEE
(37 CFR 1.16(0), (p). or (q))
TOTAL CLAIMS —
(37 CFR 1.16(i)) 20 inus 20 = X$25=
INDEPENDENT CLAIMS -
(37 CFR 1.16(h) 2 minus 3 = X$100=
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) N/A
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED — PART Il
(Column 1) (Column 3) (Column 3) SMALL ENTITY
CLAIMS HIGHEST ADDL-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY | . EXTRA RATE (3) I,'g'&t
> AMENDMENT PAID FOR
w Total . . . - -
= |ercrr1.160) Minus = =
Z [ Independent . e = -
g (37 CFR 1.16(n)] Minus = =
<« | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A
TOTAL
ADDT FEE
(Cotumn 1) (Column 2) {Column 3)
CLAIMS HIGHEST AODI
REMAINING NUMBER PRESENT
E AFTER PREVIOUSLY EXTRA RATE (5) ;'gg(’;';
z AMENDMENT PAID FOR
w -
Total . R _ _
Z | 37 crr 1.160) Minus [** = =
Z F'ndependent |, I - _ _
£ |@7crr1.16m) Minus - =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A
TOTAL
ADDT FEE

OTHER THAN
SMALL ENTITY
RATE ($) FEE (3)
300
500
200
oR X$50
X$200=
N/A
TOTAL 1000
OTHER THAN
OR SMALL ENTITY
ADDI-
RATE (3) TIONAL
FEE (3)
oR [ _
or | X =
oR | NA
TOTAL
OR  ADDT FEE
OR
ADDI-
RATE () TIONAL
FEE (5)
orR [ _
or | X =
OR N/A
TOTAL
OR  ADDTFEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS.

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATKNTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/683,670 03/08/2007 1724 0.00 10452-108 20 2
CONFIRMATION NO. 1309
1059 FILING RECEIPT

BERESKIN AND PARR
40 KING STREET WEST
BOX 401

TORONTO, ONM5H 3Y2
CANADA

Date Mailed: 03/21/2007
Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts"” for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Wayne Ernest Conrad, Hampton, CANADA;

Assignment For Published Patent Application

GBD CORP., Nassau, BOSNIA AND HERZEGOVINA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 60/780,824 03/10/2006

Foreign Applications

If Required, Foreign Filing License Granted: 03/20/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/683,670

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No
Early Publication Request: No

Title
VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
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Preliminary Class
055

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application’s filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: EgNé)&axIﬁf’;{)ONER FOR PATENTS

Alexmndria, Virginia 22313-1450

SUW.uEpto.gov
| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NUMBER |
11/683,670 03/08/2007 Wayne Emest Conrad 10452-108

CONFIRMATION NO. 1309
1059 FORMALITIES
BERESKIN AND PARR LETTER
40 KING STREET WEST
BOX 401
TORONTO, ON M5H 3Y2
CANADA

‘Date Mailed: 03/21/2007

' NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missing.
Applicant must submit $ 300 to complete the basic filing fee for a non-small entity. If appropriate, applicant
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37
CFR 1.27). .

¢ The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary
interest, is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

+ To avoid abandonment, a surcharge (for late submission of filing fee, séarch fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items
identified in this letter.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $1130 for a non-small entity

¢ $300 Statutory basic filing fee.
o 3130 Surcharge.
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Page 2 of 2

« The application search fee has not been paid. Applicant must submit $500 to complete the search fee.
» The application examination fee has not been paid. Applicant must submit $200 to complete the
examination fee for a non-small entity.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

410/

Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199
PART 3 - OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATKNTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/683,670 03/08/2007 1724 0.00 10452-108 20 2
CONFIRMATION NO. 1309
1059 FILING RECEIPT

BERESKIN AND PARR
40 KING STREET WEST
BOX 401

TORONTO, ONM5H 3Y2
CANADA

Date Mailed: 03/21/2007
Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts"” for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Wayne Ernest Conrad, Hampton, CANADA;

Assignment For Published Patent Application

GBD CORP., Nassau, BOSNIA AND HERZEGOVINA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 60/780,824 03/10/2006

Foreign Applications

If Required, Foreign Filing License Granted: 03/20/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/683,670

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No
Early Publication Request: No

Title
VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
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Preliminary Class
055

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application’s filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).

Dyson Ex1004
Page 124



Electronic Acknowledgement Receipt

EFS ID: 1788977
Application Number: 11683670
International Application Number:
Confirmation Number: 1309

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

1059

Filer:

Philip C. Mendes da Costa/Kathy Pereira

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number: 10452-108
Receipt Date: 18-MAY-2007
Filing Date: 08-MAR-2007
Time Stamp: 12:53:28
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1130
RAM confirmation Number 1874
Deposit Account 022095

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document - . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)

1 Miscellaneous Incoming Letter 108LetterFRCorrection.pdf 21706 no 1

Warnings:

Information:

2 Application Data Sheet 108ApplicationDataSheet.pdf 1032156 no 4

Warnings:

Information:

Applicant Response to Pre-Exam

Formalities Notice 108NoticeMParts.pdf 55383 no 2

Warnings:

Information:

4 Oath or Declaration filed 108Declaration.pdf 53230 no 1

Warnings:

Information:

5 Fee Worksheet (PTO-06) fee-info.pdf 8524 no 2

Warnings:

Information:

Total Files Size (in bytes): 1170999

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PTO/SB/14 (08-05)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 10452-108

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Poartions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | ()Legal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Mr. Wayne Emest Conrad

Residence Information (Select One) (O US Residency (@) Non US Residency () Active US Military Service

City | Hampton Country Of Residencei | CA

Citizenship under 37 CFR 1.41(b}) i CA
Mailing Address of Applicant:

Address 1 9 King Lane

Address 2

City Hampton State/Province ON
Postal Code LOB 1J0 Countryi | CA

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. fdd

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 01059

Email Address pmdcosta@bereskinparr.com | AddEmail | [Remove Email|

Email Address kpereira@bereskinparr.com | AddEmail | [Remove Email|

EFS Web 2.0
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PTO/SB/14 (08-05)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10452-108

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

Application Information:

Title of the Invention VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

Attorney Docket Number| 10452-108 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 27 Suggested Figure for Publication {if any)

Publication Information:

[ ] Reguest Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.C. 122(b}

[ and certify that the invention disclosed in the attached applicaticn has not been and will not be the subject of an
application filed in another country, or under a multilateral agreement, that requires publication at eighteen months
after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (&) Customer Number (O US Patent Practitoner | () US Representative (37 CFR 11.9)
Customer Number 01059

Domestic Priority Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78{(a}{2) or CFR 1.78{a)
(4), and need not otherwise be made part of the specification.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
11/683670 non provisional of 60780824 2006-03-10

Additional Domestic Priority Data may be generated within this form by selecting

the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

EFS Web 2.0
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PTO/SB/14 (08-05)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10452-108

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
(O Yes (® No
Additional Foreign Priority Data may be generated within this form by selecting the ~3d

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

If the Assignee is an Organization check here.

Organization Name GBD Corp.

Mailing Address Information:

Address 1 1st Floor, Charlotte House, Charlotte Street

Address 2

City Nassau State/Province
Country i| BS Postal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/Philip C. Mendes da Costa/ Date (YYYY-MM-DD)| 2007-05-17

First Name | Philip C. Last Name | Mendes da Costa Registration Number | 33106

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USFPTO to process) an application. Confidentiality is governed by 35 U.S.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.0
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.0
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PTO/SB/01A (02-07)

Approved for use through 02/28/2007. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

As the below named inventor(s), l/we declare that:

This declaration is directed fo:

(| The attached application, or
P Application No. 11683670, filed on March 8, 2007,
] as amended on _______ (if applicable);

Iiwe believe that l/we am/are the original and first inventor(s) of the subject matter which is claimed and for which a
patent is sought;

l’'we have reviewed and understand the contents of the above-identified application, including the claims, as
amended by any amendment specifically referred to above;

I/we acknowledge the duty to disclose fo the United States Patent and Trademark Office all information known to
me/us to be material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications,
material information which became available between the filing date of the prior application and the natienal or PCT
International filing date of the continuation-in-part application.

WARNING:

Petitioner/applicant is cautioned fo avoid submitting personal information in documents filed in a patent
application that may contribute fo identity theft. Personal information such as social security numbers,
bank account numbers, or credit card numbers (other than a check or credit card authorization form
PT0O-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before
submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is
available to the public after publication of the application (unless a non-publication request in
compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the
record from an abandoned application may also be available to the public if the application is referenced
in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization
forms PTO-2038 submitted for payment purposes are not retained in the application file and therefcore
are not publicly available.

All statements made herein of my/own knowledge are trug, all statements made herein on information and belief are
believed to be true, and further that these statements were made with the knowledge that willful false statements and
the like are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the
application cr any patent issuing thereon.

FULL NAME OF INVENTOR(S)

Inventor one:  Wayne Ernest Conrad A
Signature: ;ﬁ«d} . '5"}'?‘ e LL/'//«/\_(/ Citizen of. Canada
)
Inventor two:
Signature: Citizen of:
[ Additional inventors or a legal representative are being named on additional form(s) attached hereto,

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public
which is to file (and by the USPTO to process) an application. Confidentiality is govemed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 1 minute to complete, including gathering, preparing, and submitting the completed application form to the USPTO.
Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent o the Chief Information Officer, U.S. Patent and Trademark Cffice, U.S. Department of Commerce, P.O. Box
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450,
If you need assistance in completing the form, call 1-860-PTO-219% and select oplion 2.

10452-108
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Bereskin & Parr

INTELLECTUAL PROPERTY LAW

May 17, 2007 Philip C. Mendes da Cosla
B.Sc. (Chem. Eng.), LL.B.
416 957 1695 pmdcosta@bereskinparr.com

Your Reference: 11/683,670
QOur Reference: 10452-108

REQUEST FOR CORRECTED FILING RECEIPT

The Commissioner of Patents
& Trademarks

Washington, D.C. 20231

U.SA.

Attention: Office of Initial Patent Examination's
Customer Service Center

Dear Sir;

Re: United States Patent Application 11/683,670
For: VACCUM CLEANER WITH A MOVEABLE DIVIDER PLATE
Filed: March 8, 2007
Art Unit: 1724
Applicant: Wayne Ernest Conrad

The applicant acknowledges receipt of the filing receipt of the above mentioned
application. The filing receipt incorrectly sets out the Assignee's country as BOSNIA
AND HERZEGOVINA. The applicant requests that Assignee's country be corrected to
Bahamas. Applicant submits a Supplemental Application Data Sheet correcting the
country code.

Yours truly,

-

Philiﬁ/C. Mendes da Costa
fag
Encl.

Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada M5H 3Y2
Tel: 416.364.7311 Fax: 416.361.1398 www.bereskinparr.com

TORONTO MISSISSAUGA WATERLOO MONTREAL

Dyson Ex1004
Page 132



Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.Epto.goy

{  APPLICATION NUMBER | FILING OR 371 (<) DATE |  FIRSTNAMEDAPPLICANT |  ATTORNEY DOCKET NUMBER |
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108

CONFIRMATION NO. 1369

1059 FORMALITIES

BERESKIN AND PARR LETTER

40 KING STREET WEST

BOX 401

TORONTO, ON M5H 3Y2

CANADA

Date Mailed: 03/21/2007

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b) Doent May gl / %

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s} indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

o The statutory basic filing fee is missing.

- Applicant must submit $ 300 fo complete thé basic filing fee for a non-small entity. If appropriate, applicant
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37
CFR 1.27).

» The oath or declaration is missing. A properly signad cath or declaration in cornpliance with 37 CFR 1.63,
identifying the application by the above Application Number and Fifing Date, is required.
Note: If a pefition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is avatlable by a party with sufficient proprietary
interest, is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to aveid abandonment:

+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items
identified in this letter.

SUMMARY OF FEES DUE:

Total additionai fee(s) required for this application is $1130 for a non-small entity

+ $300 Statutory basic filing fee.
e $130 Surcharge.
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o The application search fee has not been paid. Applicant must submit $500 to complete the search fee.
» The application examination fee has not been paid. Applicant must submit $200 to complete the
examination fee for a non-small entity.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF .htm|

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-8187 or
visit our website at http://www.uspto.goviebe.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

gy,

Office of Initial Patent Examination (571) 272-4000, or 1-800-PT0-9199
PART 1 - ATTORNEY/APPLICANT COPY
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Electronic Acknowledgement Receipt

EFS ID: 1788977
Application Number: 11683670
International Application Number:
Confirmation Number: 1309

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

1059

Filer:

Philip C. Mendes da Costa/Kathy Pereira

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number: 10452-108
Receipt Date: 18-MAY-2007
Filing Date: 08-MAR-2007
Time Stamp: 12:53:28
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1130
RAM confirmation Number 1874
Deposit Account 022095

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document - . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)

1 Miscellaneous Incoming Letter 108LetterFRCorrection.pdf 21706 no 1

Warnings:

Information:

2 Application Data Sheet 108ApplicationDataSheet.pdf 1032156 no 4

Warnings:

Information:

Applicant Response to Pre-Exam

Formalities Notice 108NoticeMParts.pdf 55383 no 2

Warnings:

Information:

4 Oath or Declaration filed 108Declaration.pdf 53230 no 1

Warnings:

Information:

5 Fee Worksheet (PTO-06) fee-info.pdf 8524 no 2

Warnings:

Information:

Total Files Size (in bytes): 1170999

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Electronic Patent Application Fee Transmittal

Application Number:

11683670

Filing Date:

08-Mar-2007

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Filer: Philip C. Mendes da Costa/Kathy Pereira
Attorney Docket Number: 10452-108
Filed as Large Entity
Utility Filing Fees
Description Fee Code Quantity Amount SuILoj-STS(tg)I in
Basic Filing:
Utility application filing 1011 1 300 300
Utility Search Fee 1111 1 500 500
Utility Examination Fee 1311 1 200 200
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1130
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATKNTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/683,670 03/08/2007 1724 1130 10452-108 20 2
CONFIRMATION NO. 1309
1059 UPDATED FILING RECEIPT

BERESKIN AND PARR
40 KING STREET WEST
BOX 401

TORONTO, ONM5H 3Y2
CANADA

Date Mailed: 05/23/2007
Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts"” for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Wayne Ernest Conrad, Hampton, CANADA;

Assignment For Published Patent Application

GBD CORP., Nassau, BAHAMAS
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 60/780,824 03/10/2006

Foreign Applications

If Required, Foreign Filing License Granted: 03/20/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/683,670

Projected Publication Date: 09/13/2007
Non-Publication Request: No
Early Publication Request: No

Title
VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
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Preliminary Class
055

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application’s filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATKNTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108

CONFIRMATION NO. 1309

1059

BERESKIN AND PARR
40 KING STREET WEST
BOX 401

TORONTO, ONM5H 3Y2
CANADA

Title: VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

Publication No. US-2007-0209335-A1
Publication Date: 09/13/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently
http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the
publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre-Grant Publication Division, 703-605-4283
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Application Number 11683670

Filing Date 2007-03-08
INFORMATION DISCLOSURE First Named Inventor | CONRAD
STATEMENT BY APPLICANT At Uni
.. nit 1724
( Not for submission under 37 CFR 1.99)
Examiner Name N/A

Attorney Daocket Number 10452-108

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Philip C. Mendes da Costa/ Date (YYYY-MM-DD) 2007-11-13

Name/Print Philip C. Mendes da Costa Registration Number 33106

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.0.1

Dyson Ex1004
Page 143




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application
which became abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.0.1
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Electronic Acknowledgement Receipt

EFS ID: 2459821
Application Number: 11683670
International Application Number:
Confirmation Number: 1309

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

1059

Filer:

Philip C. Mendes da Costa/Andrea Steele

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number: 10452-108
Receipt Date: 13-NOV-2007
Filing Date: 08-MAR-2007
Time Stamp: 14:10:11

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document __— . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
100999
1 Miscellaneous Incoming Letter TransmittalForm.PDF no 1
£9e3bc2608a3d377d78d197ccaisd33e

8cb9aled

Warnings:

Information:
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) ) 1007863
Information Disclosure Statement

2 (IDS) Filed IDSForm.pdf no 6
153ca77e8a857e961673ee07219beab
bbobdd343
Warnings:
Information:
Total Files Size (in bytes): 1108862

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PTO/SB/21 (09-06)
Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless i displays a vaiid OMB control number.

4 Application Number 11683670
TRANSMITTAL Filing Date 2007-03-08
FORM First Named Inventor Conrad
Art Unit 1724
(to be used for all correspondence after initial filing) Examiner Name n/a
\Jotal Number of Pages in This Submission Attorney Docket Number | 10452-108 J

ENCLOSURES (check all that apply)

D Fee Transmittal Form

[[] Fee Attached
D Amendment / Reply

D After Final

D Affidavits/declaration(s)
D Extension of Time Request

E] Express Abandonment Request

X] Information Disclosure Statement

D Drawing(s)
[:] Licensing-related Papers

D Petition

D Petition to Convert to a
Provisional Application

D Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer

D Request for Refund
D CD, Number of CD(s)
[0 Landscape Table on CD

[:] After Allowance Communication to TC

D Appeal Communication to Board
of Appeals and Interferences

D Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

E] Proprietary Information

D Status Letter

D Other Enclosure(s)
(please identify below):

D Certified Copy of Priority
Document(s)

D Reply to Missing Parts/
Incomplete Application
D Reply to Missing Parts
under 37 CFR1.52 or 1.53

[ Remarks l

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm

Bereskin & Parr

Signature

Printed Name

Philip C. Mendes da Costa

Date

November 13, 2007

Reg. No.

33106

[

CERTIFICATE OF TRANSMISSION/MAILING

shown below.

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450,

Alexandria, VA 22313-1450 on the date

e
o

Signature

\_ Typed or printed name

Date

_J

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/SB/08a (05-07)

Approved for use through 09/30/2007. OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670
Filing Date 2007-03-08
First Named Inventor | CONRAD

Art Unit 1724
Examiner Name N/A

Attorney Daocket Number 10452-108

U.S.PATENTS | Remove |
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear

1 2542634 1951-02-20 Davis et al

2 2846024 1958-08-05 Bremi

3 2913111 1958-11-17 Rogers

4 2917131 1958-12-15 Evans

5 2942692 1960-06-28 Benz

6 2942691 1960-06-28 Dillon

7 2946451 1960—-7-26 Culleton

8 3269097 1966-08-30 German
EFS Web 2.0.1
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670
Filing Date 2007-03-08
First Named Inventor | CONRAD

Art Unit 1724
Examiner Name N/A

Attorney Daocket Number 10452-108

9 3426513 1969-02-11 Bauer

10 | 3684093 1972-08-15 Kono et al

11 3822533 1974-07-09 Oranje

12 | 3898068 1975-08-05 McNeil

13 | 3988132 1976-10-26 Oranje

14 | 3988133 1976-10-26 Schady

15 | 4236903 1980-12-02 Malmsten

16 | 4382804 1983-05-10 Mellor

17 | 4486207 1984-12-04 Baillie

18 | 6071321 2000-06-06 Trapp et al

19 | 5481780 1996-01-09 Daneshvar
EFS Web 2.0.1
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670

Filing Date 2007-03-08
First Named Inventor | CONRAD

Art Unit 1724
Examiner Name N/A

Attorney Daocket Number 10452-108

20 1898608 1932-01-22 Alexander
21 2052330 1958-03-12 Winslow

22 | 6874197 2005-04-05 Conrad et al
23 | 6221134 2001-04-24 Conrad et al
24 | 6251296 2001-06-26 Conrad et al
25 | 6440197 2002-08-27 Conrad et al
26 | 6228260 2001-05-08 Conrad et al
27 | 6231645 2001-05-15 Conrad et al

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

| Remove |

Pages,Columns,Lines where

E)_(gmlner Cite Publication Number Kind | Publication Nan_'le of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’| Date of cited Document )
Figures Appear
1 20020011050 2002-01-31 Hansen et al

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |

EFS Web 2.0.1
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Application Number 11683670

Filing Date 2007-03-08
INFORMATION DISCLOSURE First Named Inventor | CONRAD
STATEMENT BY APPLICANT At Uni
.. nit 1724
( Not for submission under 37 CFR 1.99)
Examiner Name N/A

Attorney Daocket Number 10452-108

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2 j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citaticn information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . }
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS

Initials No publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add buttonl Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if nhot in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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&ﬂl“\m%
TN UNITED STATES PATENT AND TRADEMARK OFFICE

= 8 UNITED STATES DEPARTMENT OF COMMERCE
5’\1‘5‘5 /s United States Patent and Trademark Office
w‘& Address: COMMISSIONER FOR PATENTS
CS P.0.Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309
1059 7590 09/18/2009
BERESKIN AND PARR LLP/S.EN.CRL., srl. | PXAMINER
40 KING STREET WEST BUL DUNG H
BOX 401
TORONTO, ON M5H 3Y2 | ARTONTT | papERNUMBER
CANADA 1797
| MAIL DATE | DELIVERY MODE
09/18/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/683,670 CONRAD, WAYNE ERNEST
Office Action Summary Examiner ArtUnit

DUNG BUI 1797

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)X] Claim(s) 1-12 and 15-20 is/are rejected.
)X Claim(s) 13 and 14 is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 3/8/07 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 11/13/07. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20090825
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Application/Control Number: 11/683,670 Page 2
Art Unit: 1797

DETAILED ACTION

Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “ right to exclude” granted by a
patent and to prevent possible harassment by multiple assignees. See In re Goodman,
11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ
645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In
re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d
528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 1 and 12 provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claim 1 of copending Application No.

11/683751. An obviousness-type double patenting rejection is appropriate where the
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conflicting claims are not identical, but an examined application claim not is patentably
distinct from the reference claim(s) because the examined claim is either anticipated by,
or would have been obvious over, the reference claim(s). See, e.g., /In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); /n re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); /n re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985). Although the conflicting claims are not identical, they are not patentably distinct
from each other. Claims 1 and 12 and claim 1 of copending Application No. 11/683751
are all directed to a surface cleaning apparatus having a dirt inlet, a handle, a cyclone
separator, a fluid flow motor, and a plate. The claims differ in that claims 1 and 12
recite that the plate is movably or removably mounted in the cyclone chamber whereas
claim 1 of copending Application No. 11/683751 recites that the plate is not movably or
removably mounted in the cyclone chamber. The portion of the specification in
copending Application No. 11/683751 that supports the recited the plate being movable
or removable mounted in the cyclone chamber. Claims 1 and 12 cannot be considered
patentably distinct over claim 1 copending Application No. 11/683751when there is a
specifically recited embodiment (movably or removably or 11/683751) that would
anticipate claims 1 and 12. Alternatively, claims 1 and 12 cannot be considered
patentably distinct over claim 1 of copending Application No. 11/683751when there is a

specifically disclosed embodiment in 11/683751 that supports claim 1 of that copending
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Application and falls within the scope of claims 1 and 12 herein because it would have
been obvious to one having ordinary skill in the art to modify the apparatus of claim 1 by
selecting a specifically disclosed embodiment that supports that claim, i.e., the
removably or movably embodiment disclosed in 11/683751. One having ordinary skill in
the art would have been motivated to do this because that embodiment is disclosed as

being a preferred embodiment within claim 1.
This is a provisional obviousness-type double patenting rejection because the
conflicting claims have not in fact been patented.
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreigh country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

3. Claims 1, 3-7, 9-11, 15-17, and 19-20 are rejected under 35 U.S.C. 102(b) as
being anticipated by Oh et al (US 20020178698).
At abstract, [0010], [0017], and figures 2-3, Oh et al discloses a surface cleaning
apparatus with the same structure as that recited in claims 1, 3-7, 9-11, 15-17, and 19-
20.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

6. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Oh et al (US 20020178698) as applied to claims 1 and 12 above, and in view of Arnold
et al (US 20060042206).

Regarding claims 8 and 18, Oh et al discloses all of limitations as set forth above.
Oh et al discloses the claimed invention except for wherein 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. Arnold et al
teaches that it is known to have 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 (figure 3, ref. 29). It would have been
obvious to one having ordinary skill in the art at the time of the invention was made to
have 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
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position above the plate as taught by Arnold et al in order to enhance separating
efficiency.

Allowable Subject Matter
7. Claims 13-14 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.
8. The following is an examiner’s statement of reasons for allowance:

Claim 13 contains allowable subject matter because prior art does not teach fairly
suggested wherein the plate is moveably mounted between an in use position wherein
the plate substantially divides the cyclone separator into a cyclone chamber and a dirt
collection chamber and an emptying position wherein the plate is in a potion to permit
dirt to in the cyclone chamber and the dirt collection chamber to be removed
concurrently.

Claim 14 contains allowable subject matter because prior art does not teach fairly
suggested wherein the plate is pivotally mounted to the outer wall of the cyclone
separator.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion
9. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. US 2542634, US 2913111, US 2937713, US 2942691, US
20020178535, US 20030046910, US 20030159238, US 20030200736, US
20040010885, US 20060037172, US 20060137306, US 20060137309, US
20060137314, US 20060162299, US 20060207055, US 20060207231, US
20060230715, US 20060230724, US 20060278081, US 20070095029, US
20080134462, US 3130157, US 3200568, US 3530649, US 3898068, US 3988132, US
3988133, US 4187088, US 4236903, US 5078761, US 6228260, US 6599350, US
6613116, US 6623539, US 6648934, US 6833015, US 6868578, US 6896719, US
6968596, US 7160346, US 7354468, US 7377953, and US 7449040.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DUNG BUI whose telephone number is (671)270-7077.
The examiner can normally be reached on Mon. - Thurs., 7:30 a.m.-5 p.m., EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Marcheschi can be reached on (571)272-1374. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/D.B./
Examiner, Art Unit 1797

[Jason M. Greene/
Primary Examiner, Art Unit 1797
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Receipt date: 11/13/2007

11683678 m.tah). 1797

Approved for use through 09/30/2C07. OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670
Filing Date 2007-03-08
First Named Inventor | CONRAD

Art Unit 1724
Examiner Name N/A

Attorney Docket Number 10452-108

U.S.PATENTS

| Remove |

Pages,Columns,Lines where

E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
/E B { .
fulubd 2542634 1951-02-20 Davis et al
2 2846024 1958-08-05 Bremi
3 2913111 1958-11-17 Rogers
4 2917131 1958-12-15 Evans
5 2942692 1960-06-28 Benz
6 2942691 1960-06-28 Dillon
7 2946451 1960--7-26 Culleton
\J 8 |3269007 1966-08-30 | German
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Receipt date: 11/13/2007

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670 11883870 - GAU: 1787
Filing Date 2007-03-08

First Named Inventor | CONRAD

Art Unit 1724

Examiner Name N/A

Attorney Docket Number 10452-108

D.B

9 3426513 1969-02-11 Bauer

10 | 3684093 1972-08-15 Kono et al

11 3822533 1974-07-09 Oranje

12 | 3898068 1975-08-05 McNeil

13 | 3988132 1976-10-26 Oranje

14 | 3988133 1976-10-26 Schady

15 | 4236903 1980-12-02 Malmsten

16 | 4382804 1983-05-10 Mellor

17 | 4486207 1984-12-04 Baillie

18 | 6071321 2000-06-06 Trapp et al
v 19 | 5481780 1996-01-09 Daneshvar
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Receipt date: 11/13/2007

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11683670 11883870 - GAU: 1787
Filing Date 2007-03-08

First Named Inventor | CONRAD

Art Unit 1724

Examiner Name N/A

Attorney Docket Number 10452-108

DB/
20 1898608 1932-01-22 Alexander
21 2052330 1958-03-12 Winslow
22 | 6874197 2005-04-05 Conrad et al
23 | 6221134 2001-04-24 Conrad et al
24 | 6251296 2001-06-26 Conrad et al
25 | 6440197 2002-08-27 Conrad et al
26 | 6228260 2001-05-08 Conrad et al
V 27 | 6231645 2001-05-15 Conrad et al

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

| Remove |

Examiner| Cite T Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Publication Number . Relevant Passages or Relevant
Initial No Cede’| Date of cited Document :
Figures Appear
{
D.B. 1 20020011050 2002-01-31 Hansen et al

If you wish to add additional U.S. Published Application citation infermation please click the Add button.l Add |
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Receipt date: 11/13/2007 Application Number 11683670 11683670 - GAU: 1797

Filing Date 2007-03-08
INFORMATION DISCLOSURE First Named Inventor | CONRAD
STATEMENT BY APPLICANT At Uni
.. nit 1724
( Not for submission under 37 CFR 1.99)
Examiner Name N/A

Attorney Docket Number 10452-108

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? | Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite oo . . !
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS

Initials™ | No publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add buttonl Add |
EXAMINER SIGNATURE
Examiner Signature /Ejung Bui/ Date Considered 08/25/2008

*EXAMINER: Initial if reference considered, whether or not citaticn is in conformance with MPEP 609. Draw line through a
citation if nhot in conformance and not considered. Include cepy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Reexamination
Search Notes 11683670 CONRAD, WAYNE ERNEST
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15 353 8/26/2009 DB
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&ﬂl“\m%
TN UNITED STATES PATENT AND TRADEMARK OFFICE

= 8 UNITED STATES DEPARTMENT OF COMMERCE
5’\1‘5‘5 /s United States Patent and Trademark Office
w‘& Address: COMMISSIONER FOR PATENTS
CS P.0.Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309
1059 7590 11/10/2009
BERESKIN AND PARR LLP/S.EN.CRL., srl. | PXAMINER
40 KING STREET WEST BUL DUNG H
BOX 401
TORONTO, ON M5H 3Y2 | ARTONTT | papERNUMBER
CANADA 1797
| MAIL DATE | DELIVERY MODE
11/10/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/683,670 CONRAD, WAYNE ERNEST
Office Action Summary Examiner ArtUnit

DUNG BUI 1797

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)X] Claim(s) 1-12 and 15-20 is/are rejected.
)X Claim(s) 13 and 14 is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 3/8/07 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) x Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. 11/6/09 .

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20091027
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Application No. Applicant(s)
. 11/683,670 CONRAD, WAYNE ERNEST
Interview Summary Examiner Art Unit
DUNG BUI 1797

All participants (applicant, applicant's representative, PTO personnel):

(1) DUNG BUI. 3 ____.

(2) ADRIAN. (4) .

Date of Interview: 27 October 2009.

Type: a)X] Telephonic b)[] Video Conference
¢)[] Personal [copy given to: 1)[] applicant  2)[_] applicant's representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: 1 and 12.
Identification of prior art discussed:

Agreement with respect to the claims f)_] was reached. g)l{ was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Withdraw the Office Action on the 9/18/09 and send out a second Office Action..

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

{D.B./
Examiner, Art Unit 1797

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20091027
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR} § 1.132 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The perscnal attendance of applicants or their attorneys or agents at the Patent and
Trademark Cffice is unnecessary. The acticn of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is ctherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)

— Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1} A brief description of the nature of any exhibit shown or any demonstration conducted,

2} an identification of the claims discussed,

3} an identification of the specific prior art discussed,

4} an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5} a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive 1o the examiner.)

6} a general indication of any other pertinent matters discussed, and

7} if appropriate, the general results or cutcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CONFIRMATION NO. 1309

FEES: Authority has been given in Paper

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(\)( DOCKET
11/683,670 03/08/2007 055 1797 10452:108
RULE
APPLICANTS
Wayne Ernest Conrad, Hampton, CANADA;
*k CONTINUING DATA kkkhkkkhhkhkhkhkkhhkhhhhkhkkkk
This applin claims benefit of 60/780,824 03/10/2006
*k FOREIGN APPLICATIONS kkkkkhhhhhhhkhkhkhkhhhhhhhhkhkk
** |F REQUIRED, FOREIGN FILING LICENSE GRANTED **
03/20/2007
Foreign Priority claimed U ves Wno STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes BNO D M?Sv?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /DUNG H BUI/
A;r(lnlswlzgged “Examiners Signature ThaE CANADA 27 20 2
ADDRESS
BERESKIN AND PARR LLP/S.E.N.C.R.L, s.r.l.
40 KING STREET WEST
BOX 401
TORONTO, ON M5H 3Y2
CANADA
TITLE
VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
|Q All Fees

101.16 Fees (Fil

ng)

FILING FEE ; ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |2 1.17 Fees (Processing Ext. of time) |
1130 No. for following: |EI 1.18 Fees (Issue) |
|EI Other |
|0 Credit |

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 11/683,670 CONRAD, WAYNE ERNEST
Notice of References Cited . .
Examiner Art Unit
DUNG BUI 1797 Page 1074
U.S. PATENT DOCUMENTS
* Country BodeNumber g Code | MMATYYY Name Classffication
* | A | US-2,542,634 A 02-1951 DAVIS ARCHIBALD H et al. 551426
*| B | US-2913,111A 11-1959 ROGERS ROBERT E 209/719
* | ¢ | US-2,937,713 A 05-1960 STEPHENSON REVIS L et al. 55/334
* | p | US-2,942,691 A 06-1960 DILLON WENDELL M 551426
* | e | US-3,130,157 A 04-1964 KELSALL DENIS F et al. 210/512.1
* | F | US-3,200,568 A 08-1965 MCNEIL DALPH C 96/195
* | ¢ | US-3,530,649 A 09-1970 SHELTON CHESTER M et al. 96/135
* | y | US-3,898,068 A 08-1975 McNeil, John A. 55/426
* | | US-3,988,132 A 10-1976 Oranje, Leendert 55/399
* | g | US-3,988,133 A 10-1976 Schady, Joseph L. 55/459.1
* | k | US-4,187,088 A 02-1980 Hodgson, Robert A. 96/171
* | L | US-4,236,903 A 12-1980 Malmsten, Sven O. 55/325
* | m | US-5,078,761 A 01-1992 Dyson, James 96/400
FOREIGN PATENT DOCUMENTS
* Counts%:o%?_iztm'\éimgﬁg Code MMD-;a(t\((aYY Country Name Classification
N
(0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\Y
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20091027
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 11/683,670 CONRAD, WAYNE ERNEST
Notice of References Cited . .
Examiner Art Unit
DUNG BUI 1797 Page 20f4
U.S. PATENT DOCUMENTS
Country BodeNumber g Code | MMATYYY Name Classification
A | US-6,228,260 B1 05-2001 Conrad et al. 210/304
B | US-2002/0178698 A1 12-2002 Oh et al. 55/337
¢ | US-2002/0178535 A1 12-2002 Oh et al. 15/352
D | US-2003/0046910 A1 03-2003 Lee et al. 551426
E | US-6,599,350 B1 07-2003 Rockwell et al. 96/135
F | US-2003/0159238 A1 08-2003 Oh, Jang-Keun 15/353
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Application/Control Number: 11/683,670 Page 2
Art Unit: 1797

DETAILED ACTION

Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “ right to exclude” granted by a
patent and to prevent possible harassment by multiple assignees. See In re Goodman,
11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ
645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In
re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d
528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 1 and 12 provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claim 1 of copending Application No.

11/683751. An obviousness-type double patenting rejection is appropriate where the
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conflicting claims are not identical, but an examined application claim not is patentably
distinct from the reference claim(s) because the examined claim is either anticipated by,
or would have been obvious over, the reference claim(s). See, e.g., /In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); /n re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); /n re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985). Although the conflicting claims are not identical, they are not patentably distinct
from each other. Claims 1 and 12 and claim 1 of copending Application No. 11/683751
are all directed to a surface cleaning apparatus having a dirt inlet, a handle, a cyclone
separator, a fluid flow motor, and a plate. The claims differ in that claims 1 and 12
recite that the plate is movably or removably mounted in the cyclone chamber whereas
claim 1 of copending Application No. 11/683751 recites that the plate is not movably or
removably mounted in the cyclone chamber. The portion of the specification in
copending Application No. 11/683751 that supports the recited the plate being movable
or removable mounted in the cyclone chamber. Claims 1 and 12 cannot be considered
patentably distinct over claim 1 copending Application No. 11/683751when there is a
specifically recited embodiment (movably or removably or 11/683751) that would
anticipate claims 1 and 12. Alternatively, claims 1 and 12 cannot be considered
patentably distinct over claim 1 of copending Application No. 11/683751when there is a

specifically disclosed embodiment in 11/683751 that supports claim 1 of that copending
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Application and falls within the scope of claims 1 and 12 herein because it would have
been obvious to one having ordinary skill in the art to modify the apparatus of claim 1 by
selecting a specifically disclosed embodiment that supports that claim, i.e., the
removably or movably embodiment disclosed in 11/683751. One having ordinary skill in
the art would have been motivated to do this because that embodiment is disclosed as

being a preferred embodiment within claim 1.
This is a provisional obviousness-type double patenting rejection because the
conflicting claims have not in fact been patented.
Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreigh country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

3. Claims 1, 3-7, 9-12, 15-17, and 19-20 are rejected under 35 U.S.C. 102(b) as
being anticipated by Oh et al (US 20020178698).

At abstract, [0010], [0017], and figures 2-3, Oh et al discloses a surface cleaning
apparatus with the same structure as that recited in claims 1, 3-7, 9-12, 15-17, and 19-
20.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oh et al
(US 20020178698) as applied to claim 1 above, and in view of Lukac et al (US
20020088208).

Regarding claim 2, Oh et al discloses all of limitations as set forth above. Oh et
al discloses the claimed invention except for wherein the plate is retained in position in
the cyclone separator by magnets. It would have been obvious to one having ordinary
skill in the art at the time of the invention was made to have wherein the plate is
retained in position in the cyclone separator by magnets, since it is known in the art that
replacing a screw (Oh et al — figure 3, ref. 140) with magnets as show in Lukac et al
([00301]).

7. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Oh et al (US 20020178698) as applied to claims 1 and 12 above, and in view of Arnold

et al (US 20060042206).
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Regarding claims 8 and 18, Oh et al discloses all of limitations as set forth above.
Oh et al discloses the claimed invention except for wherein 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. Arnold et al
teaches that it is known to have 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 (figure 3, ref. 29). It would have been
obvious to one having ordinary skill in the art at the time of the invention was made to
have 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 as taught by Arnold et al in order to enhance separating
efficiency.

Allowable Subject Matter

8. Claims 13-14 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.
9. The following is an examiner’s statement of reasons for allowance:

Claim 13 contains allowable subject matter because prior art does not teach fairly
suggested wherein the plate is moveably mounted between an in use position wherein
the plate substantially divides the cyclone separator into a cyclone chamber and a dirt

collection chamber and an emptying position wherein the plate is in a potion to permit
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dirt to in the cyclone chamber and the dirt collection chamber to be removed
concurrently.

Claim 14 contains allowable subject matter because prior art does not teach fairly
suggested wherein the plate is pivotally mounted to the outer wall of the cyclone
separator.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
10.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. US 2542634, US 2913111, US 2937713, US 2942691, US
20020178535, US 20030046910, US 20030159238, US 20030200736, US
20040010885, US 20060037172, US 20060137306, US 20060137309, US
20060137314, US 20060162299, US 20060207055, US 20060207231, US
20060230715, US 20060230724, US 20060278081, US 20070095029, US
20080134462, US 3130157, US 3200568, US 3530649, US 3898068, US 3988132, US
3988133, US 4187088, US 4236903, US 5078761, US 6228260, US 6599350, US
6613116, US 6623539, US 6648934, US 6833015, US 6868578, US 6896719, US

6968596, US 7160346, US 7354468, US 7377953, and US 7449040.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DUNG BUI whose telephone number is (671)270-7077.
The examiner can normally be reached on Mon. - Thurs., 7:30 a.m.-5 p.m., EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Marcheschi can be reached on (571)272-1374. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

[Jason M. Greene/ /D. B./
Primary Examiner, Art Unit 1797 Examiner, Art Unit 1797
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Appl. No. 11/683,670
Amdt. dated February 10, 2010
Reply to Office action of November 10, 2009

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1.

© N o o h~ D

(Currently amended) A surface cleaning apparatus comprising:

(a) adirtinlet;

(b) a handle;

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

(d) a plate having a cyclone chamber surface and positioned between to

substantially—divide-the-cyclone—separatorinte—a cyclone chamber and a dirt

collection chamber, the dirt collection chamber having an openable end, the

plate being removably—mounted—in—the—cyclone—separator, moveable to an

emptying position when the openable end is opened:;

(e)

chamber; and,

(f) a fluid flow motor.

Cancelled
Cancelled
Cancelled
Cancelled
Cancelled
Cancelled
(Original) The surface cleaning apparatus of claim 1 wherein 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.
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9. Cancelled

10.(Original) The surface cleaning apparatus of claim 1 wherein the dirt collection
chamber has a bottom that is openable.

11.Cancelled.

12. Cancelled.

13.(Currently amended) Fhe-surface-cleaning-apparatus-of-claim-12 A surface cleaning

apparatus comprising:

(a) adirtinlet;
(b) a handle;

(c) a_cyclone separator comprising a_cyclone chamber and a dirt collection

chamber, the cyclone separator having a fluid inlet downstream from the dirt air

inlet, an openable bottom and a fluid outlet:

(d) aplate positioned between the cyclone chamber and the dirt collection chamber

at an openable end, the plate is moveably mounted between an in use position

chamber—and-a—dirtcollection—chamber and an emptying position wherein the
plate is in a position to permit dirt e in the cyclone chamber and the dirt

collection chamber to be removed concurrently; and,
(e) afluid flow motor.

14. (Currently amended) Fhe-surface-cleaning-apparatus-of claim—42 A surface cleaning

apparatus comprising:

(a) adirtinlet;
(b) a handle;

(c) a_cyclone separator comprising a cyclone chamber and a dirt collection

chamber, the cyclone separator having a fluid inlet downstream from the dirt air

inlet, an openable bottom and a fluid outlet:

(d) aplate positioned between the cyclone chamber and the dirt collection chamber,

wherein the plate is pivotally mounted to the outer wall of the cyclone separator;

and,
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(e) afluid flow motor.

15.(Currently amended) The surface cleaning apparatus of claim [[12]] 13 wherein the
plate has a hand grip portion.

16.(Original) The surface cleaning apparatus of claim 15 wherein the hand grip portion
comprises a shaft extending away from the plate.

17.(Currently amended) The surface cleaning apparatus of claim [[12]] 13 wherein the
dirt collection chamber extends under the plate.

18.(Currently amended) The surface cleaning apparatus of claim [[12]] 13 wherein 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.

19.(Currently amended) The surface cleaning apparatus as claimed in claim [[12]] 13
wherein the surface cleaning apparatus is selected from the group consisting of a
vacuum cleaner, a sweeper and a carpet extractor.

20.(Currently amended) The surface cleaning apparatus of claim [[12]] 13 wherein the
plate is moveable subsequent to the bottom being opened.

21. (New) The surface cleaning apparatus as claimed in claim 1 wherein the plate is
automatically moved to the emptying position when the openable end is opened.

22. (New) The surface cleaning apparatus as claimed in claim 1 wherein the plate is
supported by the openable end.

23. (New) The surface cleaning apparatus as claimed in claim 1 wherein the openable
end is removable from the cyclone separator.

24.(New) The surface cleaning apparatus as claimed in claim 1 wherein the openabie
end is pivotally mounted to the cyclone separator.

25.(New) The surface cleaning apparatus as claimed in claim 1 further comprising a
cyclonic stage downstream from the cyclone separator and comprising a plurality of
cyclones in parallel wherein at least some of the plurality of cyclones is each

provided with a divider plate.
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26.(New) The surface cleaning apparatus as claimed in claim 14 wherein the plate is
pivotally mounted to the cyclone chamber.
27.(New) A surface cleaning apparatus comprising:

(a) adirtinlet;

(b) a handle;

(c) a cyclonic unit comprising a cyclone chamber and a dirt collection chamber and
having an openable end;

(d) the cyclone chamber having an outer wall, a fluid inlet downstream from the dirt
air inlet and a fluid outlet;

(e) a plate positioned at the openable end and having a cyclone chamber surface
and positioned between the cyclone chamber and the dirt collection chamber,
the plate being supported by the openable end; and,

(f) a fluid flow motor.

28.(New) The surface cleaning apparatus as claimed in claim 27 wherein the plate is
moveable to a emptying position when the openable end is opened.

29.(New) The surface cleaning apparatus as claimed in claim 27 further comprising a
cyclonic unit comprising a plurality of cyclones in parallel and a plurality of divider

plates.
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Appl. No. 11/683,670
Amdt. dated February 10, 2010
Reply to Office action of November 10, 2009

REMARKS/ARGUMENTS

This is in response to the Office Action dated November 10, 2009.

Accordingly, it is respectfully submitted that this response is timely filed.

By this response, claims 1, 13, 14, 15 and 17-20 have been amended.
Claims 8, 10 and 16 are un-amended. Claim 2-7, 9, 11 and 12 have been cancelled
without prejudice. In addition, new claims 21-29 have been added. Accordingly, the
application now contains a total of 20 claims including four independent claims. Please
deduct the government fee of $110 for the one (1) additional independent claim in

excess of three.

In the Office Action, the Examiner issued the provisional double patenting
rejection in view of US 11/683,751. The Applicant has not responded to this provisional
rejection as it is in fact a provisional rejection. If the Examiner in the subsequent Office
Action should issue an obviousness-double-patenting rejection, the Applicant will

respond to the rejection at that time.

The Examiner indicated that claims 13 and 14 contained the allowable
subject matter. These claims were objected to as being dependent upon a rejected
base claim but would be considered allowable if written in the independent form. By this
response, the Applicant has converted claims 13 and 14 to independent claims. It is

therefore submitted that claims 13 and 14 are allowable.

The Examiner rejected claim 1, 3-7, 9-12, 15-17 and 19-20 under
35 U.S.C. 102 in view of Oh et al. The Examiner stated that Oh et al. disclosed an
apparatus with the same structure as set out in these claims. The Examiner relied

particularly upon the abstract, paragraphs [0010] and [0017] as well as Figures 2-3.
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Appl. No. 11/683,670
Amdt. dated February 10, 2010
Reply to Office action of November 10, 2009

The Applicant has carefully considered the rejections raised by the
Examiner. The Applicant does not agree with the Examiner’s description of the teaching
of Oh et al. as relied upon by the Examiner. In particular, the Applicant points out that
the Examiner did not set out in paragraph 3 of the Office Action where each and every
feature of the claims is disclosed in Oh et al. However, in order to expedite the

prosecution of this application, the Applicant has hereby amended the claims.

The Applicant has amended claim 1 to specify that the plate is positioned
between a cyclone chamber and the dirt collection chamber. The dirt collection chamber
has an openable end. The plate is moveable to an emptying position when the openable
end of the dirt collection chamber is opened. An embodiment of this is shown in Figure
Bh of the application. As shown therein, the openable end of the dirt collection chamber
is in the open position and the plate 32 has moved to an emptying position.

The Applicant respectfully submits that this design is substantially
different from that of Oh et al. As shown in Oh et al., a shielding member 130 is affixed
by a screw to the grill body 110. Accordingly, the air will enter cyclone body 200 by an
inlet 210 and exit via grill body 110 and then travel through air discharge passage 220.
The Applicant notes that the Examiner has not pointed to any passage in Oh et al.
wherein it is stated why a user would remove shielding member 130. Based upon
Applicant’s understanding of Figure 3, dirt would flow into the lower receptacle (not
numbered) following the curved arrow shown in Figure 3. The lower receptacle of the
unit shown in Figure 3 appears to have a handle shown on the left hand side (also un-
numbered). This receptacle is shown by a style of cross-hatching that is different to that
of other elements in the figure and accordingly appears to be a separate member. The
Applicant has assumed that the lower receptacle is removed separately from the rest of
the shown apparatus for emptying. Accordingly; when the lower receptacle with the
handle is removed, shielding member 130 would remain in position. Accordingly, it is

respectfully submitted that claim 1 as amended hereby is not anticipated by Oh et al.
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Appl. No. 11/683,670
Amdt. dated February 10, 2010
Reply to Office action of November 10, 2009

The Examiner rejected claim 2 under 35 U.S.C. 103 as being
unpatentable over Oh et al. as applied to claim 1 and in view of Lukac et al. By this
response, claim 2 has been cancelled without prejudice. Accordingly, this rejection is
moot.

The Examiner rejected claim 8 as being unpatentable over Oh et al. as
applied to claim 1 and in view of Arnold et al. The applicant respectfully submits that

claim 8 is allowable as being dependent from an allowable claim.

The Examiner also rejected claim 12 under 35 U.S.C. 102 as being
anticipated by Oh et al. By this response, claim 12 has been cancelled without

prejudice. Accordingly, this rejection is moot.

The Examiner rejected claim 18 under 35 U.S.C. 103(a) as being
anticipated over Oh et al. in view of Arnold et al. Claim 18 has been amended so as to
depend from claim 13. As claim 13 was indicated to contain allowable subject matter by
the Examiner and has been converted to an independent claim, it is respectfully

submitted that claim 18 is now allowable as being dependent from an allowable claim.

The Applicant has also inserted new claims 21-25 which depend from
claim 1 and claim 26 which depends from claim 14. It is respectfully submitted that each

and every one of these claims is allowable over Oh et al.

The Applicant has also inserted new claims 27-29. Claim 27 specifies that
the plate is supported by the openable end of the dirt collection chamber. An example of
this is Figure 6h of the pending application. The Applicant respectfully submits that
claim 27 is not anticipated or rendered obvious by Oh et al. Oh et al. does not disclose

using an openable end of a dirt collection chamber to support a plate in position.
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Appl. No. 11/683,670
Amdt. dated February 10, 2010
Reply to Office action of November 10, 2009

In view of the forgoing comments and amendments, it is respectfully
submitted that the application is in condition for allowance.

Favourable consideration is respectfully requested.

Respectfully submitted,

BERESKIN & PARR LLP/S.E.N.C.R.L,, s.r.l.

Nl

//'P'hiﬁﬁC. Mendes da Costa
Reg. No. 33,106
Tel: 416-957-1695

Attachments
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Application/Control Number: 11/683,670 Page 2
Art Unit: 1797

EXAMINER’S AMENDMENT
1. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.
Authorization for this examiner’'s amendment was given in a telephone interview
with Philip C. Mendes da Costa on 04/07/2010.
The application has been amended as follows:
= Claims 2-7, 9, and 11-12 have been cancelled.
= Claim 1 has been replaced as followed:

o A surface cleaning apparatus comprising:

a. adirtinlet;

b. a handle;

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

d. a plate having a cyclone chamber surface and positioned
between a cyclone chamber and a dirt collection chamber,
the dirt collection chamber having an openable end, the
plate being moveable between an in use position and te an
emptying position when the openable end is opened
wherein, in the emptying position, the plate is in a position to
permit dirt in the cyclone chamber and the dirt collection
chamber to be removed concurrently; and,

e. a fluid flow motor.

= Claim 10 has been replaced as followed:

Dyson Ex1004
Page 210



Application/Control Number: 11/683,670 Page 3
Art Unit: 1797

o The surface cleaning apparatus of claim 1 wherein the openable
end of the dirt collection chamber is a bottom.

= In Claims 13 and 14, last line of part (c), after “an openable”; “bottom” has
been replaced with “end”.

= In Claim 19, line 1, “as claime” has been changed to “as claimed”.

= In Claim 20, line 2, “bottom” has been changed to “openable end”.

= In Claim 27, part (e), after “the openable end,” --the plate is moveably
mounted between an in use position and an emptying position wherein, in
the emptying position, the plate is in a position to permit dirt in the cyclone
chamber and the dirt collection chamber to be removed concurrently-- has
been inserted.

2. The following is an examiner’s statement of reasons for allowance:

Amended claims 1, 13-14, and 27 include structures which are not anticipated by
or obvious over Oh et al, nor newly cited reference: Oranje (US 3822533). Claims 8,
10, 13-29 depend on claims 1, 13-14, and 27, and hence are also allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DUNG BUI whose telephone number is (671)270-7077.

The examiner can normally be reached on Mon. - Thurs., 7:30 a.m.-5 p.m., EST.
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Application/Control Number: 11/683,670 Page 4
Art Unit: 1797

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Marcheschi can be reached on (571)272-1374. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

[Jason M. Greene/ /D. B./
Primary Examiner, Art Unit 1797 Examiner, Art Unit 1797
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Application No. Applicant(s)

. - 11/683,670 CONRAD, WAYNE ERNEST
Notice of Allowability Examiner Art Unit
DUNG BUI 1797

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS {OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 2/10/2010.

2. E The allowed claim(s) isfare 1,8,10.21-25,13,15-20,14,26-29 (renumbered as 1-20. respeclively).

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119{a)-(d) or (f).
ayd Al b)[OJ Some* c)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau {PCT Rule 17.2{a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATICN must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION {PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. |:| CORRECTED DRAWINGS ( as “replacement sheets™) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review { PTO-948) attached
1) hereto or 2) [] to Paper No./Mail Date .
{b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ___ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (hot the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [ Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date 4/7/2010 .
3. [ Information Disclosure Statements (PTO/SB/08), 7. K] Examiner's Amendment/Comment
Paper No./Mail Date
4. ] Examiner's Comment Regarding Requirement for Deposit 8. [X Examiner's Statement of Reasocns for Allowance
of Biological Material
9. [J Cther )
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100407
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WW W.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

1059 7590 04/21/2010 | EXAMINER |
BERESKIN AND PARR LLP/S.EN.CR.L,, s.r.l. BUL DUNG H
40 KING STREET WEST | ART UNIT PAPER NUMBER |
BOX 401 1797
TORONTO, ON M5H 3Y2

? DATE MAILED: 04/21/2010
CANADA
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309

TITLE OF INVENTION: VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 07/21/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

1059 7590 04/21/2010
Certificate of Mailing or Transmission
BERESKIN AND PARR LLP/S.EN.C.R.L., sr.l I hereby cerltify that thisﬂfee(fsf) Transmittal isf be%ng dfiposited 1With the Uriited
WE States Postal Service with sufficient postage for first class mail in an envelope
40 KING STREET ST addressed to the Mail Stop ISSUE FEE address above, or being facsimile
BOX 401 transmitted to the USPTO (571) 273-2885, on the date indicated below.
TORONTO, ON M5H 3Y2 o
(Depositor's name)
CANADA
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309
TITLE OF INVENTION: VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 07/21/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BUIL DUNG H 1797 055-426000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. T (ins collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WW W.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309
1059 7590 04/21/2010 | EXAMINER |
BERESKIN AND PARR LLP/S.EN.CR.L,, s.r.l. BUL DUNG H
40 KING STREET WEST | ART UNIT PAPER NUMBER |
BOX 401 1797
TORONTO, ON M5H 3Y2

CANADA DATE MAILED: 04/21/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 498 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 498 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101  or
(571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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Application No. Applicant(s)
Examiner-Initiated Interview Summary 11/68?’670 CONR_AD’ WAYNE ERNEST
Examiner Art Unit
DUNG BUI 1797
All Participants: Status of Application: ___
(1) DUNG BUI 3)_ .
(2) Philip C. Mendes da Costa. 4)___ .
Date of Interview: 7 April 2010 Time: __

Type of Interview:
X Telephonic
[] video Conference
[] Personal (Copy given to: [] Applicant  [] Applicant’s representative)

Exhibit Shown or Demonstrated: [ ]Yes []No
If Yes, provide a brief description:
Part .

Rejection(s) discussed:

Claims discussed:

Prior art documents discussed:

Part Il.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:
Please see Examiner's Amendment for details.

Part Ill.

[ 1t is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

[ It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part || above.

(Applicant/Applicant’s Representative Signature — if appropriate)

U.S. Patent and Trademark Office
PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 20100407
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 11/683,670 CONRAD, WAYNE ERNEST
Notice of References Cited . .
Examiner Art Unit
DUNG BUI 1797 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
* A | US-3,822,533 A 07-1974 Oranje, Leendert 55/394
B | US-
c | Us-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | Us-
K | US-
L | Us-
M | US-
FOREIGN PATENT DOCUMENTS
* Counts%:o%?_iztm'\éimgﬁg Code MMD-;a(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20100407
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Electronic Acknowledgement Receipt

EFSID: 7571711
Application Number: 11683670
International Application Number:
Confirmation Number: 1309

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

01059

Filer:

Philip C. Mendes da Costa/Snezana Lisowsky

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number: 10452-108
Receipt Date: 07-MAY-2010
Filing Date: 08-MAR-2007
Time Stamp: 14:43:22

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
150959
. . 108CommentsonExaminerAme
1 Miscellaneous Incoming Letter no 2
ndment.PDF
e01012494a35422c0a7fc5d0cd3bee12936
3823f
Warnings:

Information:
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Total Files Size (in bytes):| 150959

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Bereskin & Parr

INTELLECTUAL PROPERTY LAW

Appl. No » 11/683,670 Confirmation No.: 1309
Applicant » Wayne Ernest Conrad

Filed © March 8, 2007

Title : VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
TC./A.U. o 1797

Examiner : BUI, Dung

Docket No. o 10452-108

Customer No. : 01059

Honorable Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE
The Applicant acknowledges receipt of the Notice of Allowance and Fees due.

The Applicant notes that in the Examiner's amendment, an amendment to claim 1 was
set out. In the 4™ line of paragraph (d) of amended claim 1, the word “to” is shown as
being struck through. The Applicant notes that the word “to” was to be deleted so that
the line would read “plate being moveable between an in use position and an”,
Correction of the text of claim 1 prior to the issuance of the patent is respectfully

requested.

Bereskin & Parr LLp
Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada M5H 3Y72
Tel: 416.364.7311 Fax: 416.361.1398 www.bereskinparr.com

TORONTO MISSISSAUGA WATERLOO MONTREAL
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In view of the forgoing, the Examiner is respectfully requested to amend the Examiner’s

amendment prior to the issuance of the subject application. If any questions arise, it is

requested that the undersigned be contacted at the number indicated below.

BERESKIN & PARR LLP/S.E.N.C.R.L,, s.r.l.

By

|5hi|ip C. Mendes da Costa
Reg. No. 33,106
Tel: 416-957-1695
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&ﬂl“\m%
TN UNITED STATES PATENT AND TRADEMARK OFFICE

= 8 UNITED STATES DEPARTMENT OF COMMERCE
5’\1‘5‘5 /s United States Patent and Trademark Office
w‘& Address: COMMISSIONER FOR PATENTS
CS P.0.Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 Wayne Ernest Conrad 10452-108 1309
1059 7590 06/21/2010
BERESKIN AND PARR LLP/S.EN.CRL., srl. | PXAMINER
40 KING STREET WEST BUL DUNG H
BOX 401
TORONTO, ON M5H 3Y2 | ARTONTT | papERNUMBER
CANADA 1797
| MAIL DATE | DELIVERY MODE
06/21/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental 11/683,670 CONRAD, WAYNE ERNEST
Notice of Allowability Examiner Art Unit
DUNG BUI 1797

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to Miscellaneous Letter on 5/7/2010.

2. X The allowed claim(s) is/are 1,8,10,21-25.13,15-20,14,26-29 (renumbered as 1-20, respectively).

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100617
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Application/Control Number: 11/683,670 Page 2
Art Unit: 1797

SUPPLEMENTAL EXAMINER’S AMENDMENT
This Supplemental Examiner's Amendment is in view of Miscellaneous Letter on

5/7/2010.

An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37
CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no
later than the payment of the issue fee.

Authorization for this examiner’'s amendment was given in a telephone interview
with Philip C. Mendes da Costa on 04/07/2010.

The application has been amended as follows:

= Claim 1 has been replaced as followed:

o A surface cleaning apparatus comprising:

a. adirtinlet;

b. a handle;

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

d. a plate having a cyclone chamber surface and positioned
between a cyclone chamber and a dirt collection chamber,
the dirt collection chamber having an openable end, the
plate being moveable between an in use position and an
emptying position when the openable end is opened
wherein, in the emptying position, the plate is in a position to
permit dirt in the cyclone chamber and the dirt collection
chamber to be removed concurrently; and,

e. a fluid flow motor.
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Application/Control Number: 11/683,670 Page 3
Art Unit: 1797

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DUNG BUI whose telephone number is (671)270-7077.
The examiner can normally be reached on Mon. - Thurs., 7:30 a.m.-5 p.m., EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Marcheschi can be reached on (571)272-1374. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

[Jason M. Greene/ /D. B./
Primary Examiner, Art Unit 1797 Examiner, Art Unit 1797
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Electronic Patent Application Fee Transmittal

Application Number:

11683670

Filing Date:

08-Mar-2007

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Filer:

Philip C. Mendes da Costa/Snezana Lisowsky

Attorney Docket Number:

10452-108

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

2501

755

755

Publ. Fee- early, voluntary, or normal

1504

300

300
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1055
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Bereskin & Parr

INTELLECTUAL PROPERTY LAW

Appl. No : 11/683,670 Confirmation No.: 1309
Applicant : Wayne Ernest Conrad

Filed :  March 8, 2007

Title . VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
TC./A.U. : 1797

Examiner : BUI, Dung

Docket No. . 10452-108

Customer No. : 01059

Honorable Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450

FINAL FEES

This correspondence is responsive to the Notice of Allowance and Issue Fee Due dated
April 21, 2010, issued in the above-identified patent application. As required, we
enclose herewith the Issue Fee transmittal form. Applicant claims small entity status
under 37 CFR 1.27.

The government fee of $1055 is included. Please charge any deficiency or credit any
overpayment to our deposit account no. 02-2095.

Respectfully submitted,

BERESKIN & PARR LLP/S.EN.C.R.L, s.r.l.

.

ilip C. Mendes da costa
Registration No. 33106
416. 957.1695

Bereskin & Parr LLp .
Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada M5H 3Y2 4 :
YEar®

Tel: 416.364.7311 Fax:416.361.1398 www.bereskinparr.com
TORONTO MISSISSAUGA WATERLOO MONTREAL
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Electronic Acknowledgement Receipt

EFSID: 7964264
Application Number: 11683670
International Application Number:
Confirmation Number: 1309

Title of Invention:

VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

01059

Filer:

Philip C. Mendes da Costa/Snezana Lisowsky

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number: 10452-108
Receipt Date: 07-JUL-2010
Filing Date: 08-MAR-2007
Time Stamp: 10:42:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1055

RAM confirmation Number 11284

Deposit Account 022095

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
L . 30964
. . 108Commissioner_FinalFees.
1 Miscellaneous Incoming Letter of no 1
p 262439f4a8bc58ffe200dd98cfh458252e5¢
668b
Warnings:
Information:
90956
2 Issue Fee Payment (PTO-85B) IssueFeeTransmittal.pdf no 1
207845420764116122181086a17de83edb
dd1367
Warnings:
Information:
31858
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
9beb5e3c66927f24c7dab7a2dbcdd60e83d|
aff9b
Warnings:
Information:
Total Files Size (in bytes); 153778

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl%ss oorrtgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

1059 7590 04/21/2010 Cextifi £ Mail T
ertificate of iling or Transmission
BERESKIN AND PARR LLP/S.EN.C.R.L., s.r.lL L hereby certify that this Fee(s) Transmittal is being deposited with the United
tates Post: ervice with sufficient postage for first class mail in an envelope
40 KING STREET WEST addressed to the Mail Sto ISSUEPFEE address above, or bein, facsinupl’e
BOX 401 transmitted to the USPTO (571) 273-2885, on the date indicated befow.
TORONTO, ON M5H 3Y2 p—
CANADA
(Signalure)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 03/08/2007 ‘Wayne Ernest Conrad 10452-108 1309
TITLE OF INVENTION: VACUUM CLEANER WITH A MOVEABLE DIVIDER PLATE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE I
nonprovisional NO $1510 $300 $0 $1810 07/21/2010
I EXAMINER | ART UNIT | CLASS-SUBCLASS I
BUIL, DUNGH 1797 055-426000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list Philip Mendes da Costa
CER 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence ad(i:llr%ss (or Change of Correspondence or agents OR, alternatively, Bereskin & Parr LLP
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to S.E.N.C.R.L., s.r.1l.
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If noname is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

G.B.D. Corp. Nassau, Bahamas

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual (A Corporation or other private group entity (3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee 1 A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - #of Copies &l The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number __ 022095 __ (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
A. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

e ——

[
Philip C. Mendes da Costa Registration No. ___ 33,106

Authorized Signature __, Date July 7, 2010

=
Typed or printed name

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CEFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will va{hy depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, %.O.
Box 1450, Alexandgna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Dyson Ex1004
Page 233



S
\\‘4
N

UNITED STATES PATENT AND TRADEMARK OFFICGE

o)

(TR amET e

ettt — e —eeeeee
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggb@{l{s“%omn FOR PATENTS

I X

Alexandria, Virginia 223131450
WWW.0¥pto.gov

CONFIRMATION NO. 1309

Bib Data Sheet
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/683,670 08/17/2010 7776120 10452-108 1309
1059 7590 07/28/2010
BERESKIN AND PARR LLP/S.EN.CR.L, s.rl
40 KING STREET WEST
BOX 401
TORONTO, ON M5H 3Y2
CANADA
ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 660 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Wayne Ernest Conrad, Hampton, CANADA;

IR103 (Rev. 10/09)
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February 5, 2014

vour Reference.  11/683670
Our Reference: 10452-P36709U500

Change of Entity Status

Commissioner of Patents
P.Q, Box 1450
Alexandria, Virginia
U.S.A. 22313-1450

Dear Sir:
Re; United States Patent No. 7776120
Registered Date: August 17, 2010

tnventors: Wayne Ernest Conrad

Patentee wishes to claim large entity status now.
Respectfully submitted,

Philip C. Mendes da Costa
Registration No. 33,106

kv

Bereskin & Parr up
Scortia Plaza, 40 King Street Wesr, 40th Floor, Toronto, Ontario, Canada M5H 3Y2
Tel. 416 364.7311 Fax" 416.361.1398 www.bereskinparr.com
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