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ABSTRACT

A surface cleaning apparatus comprises a hand vacuum cleaner, a surface cleaning
head and a rigid air flow conduit removably mountable between the surface cleaning
head air outlet and the dirty air inlet of the hand vacuum cleaner. The hand vacuum
cleaner comprises a main body and a cyclone unit. The cyclone axis of rotation

intersects the pistol grip handle. The cyclone axis of rotation is generally horizontal.
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CLAIMS:

1. A surface cleaning apparatus comprising:

(a) a hand vacuum cleaner having a front end having a dirty air inlet, a rear end,
a clean air outlet, an upper end, a lower end and a pistol grip handle, the

hand vacuum cleaner comprising:

()  amain body comprising an upper end, a lower end, a front end and a
rear end, the main body housing a suction motor and fan assembly,
the suction motor and fan assembly having a suction motor axis of

rotation; and,

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end, an axially spaced apart rear end, a cyclone air
inlet, and a cyclone air outlet provided at the rear end of the cyclone
unit, wherein the cyclone axis of rotation intersects the pistol grip

handle;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

surface cleaning head air outlet; and,

(c) a rigid air flow conduit extending between the surface cleaning head air outlet
and the dirty air inlet of the hand vacuum cleaner, the rigid air flow conduit is

removably mounted to the surface cleaning head,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly
mounted to a downstream end of the rigid air flow conduit whereby when the hand
vacuum cleaner is mounted to the downstream end of the rigid air flow conduit,

the pistol grip handle is a driving handle for the surface cleaning apparatus, and
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wherein when the hand vacuum cleaner is positioned with the front end of the
hand vacuum cleaner in front of the rear end of the hand vacuum cleaner, the

cyclone axis of rotation is generally horizontal.

. The surface cleaning apparatus of claim 1 wherein the cyclone unit is removably

mounted to the main body.

. The surface cleaning apparatus of claim 1 further comprising a dirt collection
chamber that is exterior to the cyclone chamber and a forward end of the dirt

collection chamber is openable.

. The surface cleaning apparatus of claim 1 wherein the cyclone axis of rotation is

generally parallel to the suction motor axis of rotation.

. The surface cleaning apparatus of claim 1 wherein, when the hand vacuum
cleaner is positioned with the front end of the hand vacuum cleaner in front of the
rear end of the hand vacuum cleaner, the pistol grip handle extends upwardly and

forwardly.

. The surface cleaning apparatus of claim 1 wherein an enclosed finger grip area is

provided on a forward side of the pistol grip handle.

. The surface cleaning apparatus of claim 1 wherein the cyclone axis of rotation

intersects the finger grip area.

. The surface cleaning apparatus of claim 2 further comprising a pre-motor filter,
wherein the pre-motor filter is accessible when the cyclone unit is removed from

the main body.

. The surface cleaning apparatus of claim 8 wherein the pre-motor filter has a
height in a direction transverse to the cyclone axis and the height is larger than a

diameter of the cyclone.
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10. The surface cleaning apparatus of claim 9 further comprising a dirt collection

chamber that is exterior to the cyclone chamber and a line that is parallel to the

cyclone axis extends through the dirt collection chamber and the pre-motor filter.

11. A surface cleaning apparatus comprising:

(a) a hand vacuum cleaner comprising:

(i)

(ii)

a main body comprising a lower end, an upper end, a front end, a
rear end and a pistol grip handle, the main body housing a suction
motor and fan assembly, the suction motor and fan assembly having
a suction motor axis of rotation, the pistol grip handle is provided at
the rear end of the main body, extends upwardly and forwardly when
the hand vacuum cleaner is positioned with the front end forward of

the rear end; and,

a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end and a rear end wherein air exits the cyclone
chamber at the rear end of the cyclone chamber, wherein the suction
motor axis of rotation is generally parallel to the cyclone axis of

rotation:;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(c) a rigid air flow conduit extending between the cleaning head air outlet and a

7554790

hand vacuum cleaner air inlet, the rigid air flow conduit having a longitudinally
extending conduit axis, and the rigid air flow conduit is removably mounted to

the surface cleaning head,

wherein the hand vacuum cleaner is removably mountable to a downstream

end of the rigid air flow conduit and, when the hand vacuum cleaner is
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mounted to the downstream end of the rigid air flow conduit, the handle is a
driving handle for the surface cleaning apparatus and the longitudinally
extending conduit axis of the rigid air flow conduit is parallel to the cyclone

axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol

grip handle and rearward of the cyclone.

12. The surface cleaning apparatus of claim 11 further comprising a pre-motor filter,

wherein the cyclone axis of rotation intersects the pre-motor filter.

13. The surface cleaning apparatus of claim 11 wherein the cyclone unit is removably

mounted to the main body.

14. The surface cleaning apparatus of claim 11 further comprising a dirt collection
chamber that is exterior to the cyclone chamber and a forward end of the dirt

collection chamber is openable.

15. The surface cleaning apparatus of claim 11 further comprising a pre-motor filter,
wherein the pre-motor filter is accessible when the cyclone unit is removed from

the main body.

16. The surface cleaning apparatus of claim 15 wherein the pre-motor filter has a
height in a direction transverse to the cyclone axis and the height is larger than a

diameter of the cyclone.

17.The surface cleaning apparatus of claim 16 further comprising a dirt collection
chamber that is exterior to the cyclone chamber and a line that is parallel to the

cyclone axis extends through the dirt collection chamber and the pre-motor filter.
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TITLE: SURFACE CLEANING APPARATUS

INVENTOR: WAYNE CONRAD

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of co-pending United States Patent
Application No. 17/351,943, filed on June 18, 2021, which is still pending, which is a
continuation-in-part of co-pending United States Patent Application No. 16/590,972
filed on October 2, 2019, which is a divisional of United States Patent Application No.
16/156,006 filed on October 10, 2018, now issued as United States Patent
10,478,030, which is a continuation of United States Patent Application No.
15/088,876 filed on April 1, 2016, now issued as United States Patent No.
10,219,662, which is a continuation of United States Patent Application No.
14/822,211, filed August 10, 2015, now issued as United States Patent No.
9,888,817, which claimed priority from United States Provisional Patent Application
No. 62/093,189, filed December 17, 2014, the entirety of which are hereby

incorporated by reference.

FIELD

[0002] This disclosure relates to the field of surface cleaning apparatus. In
some aspects, this disclosure relates to a type of stick vacuum cleaner wherein a
hand vacuum cleaner is removably mounted to a drive handle and provides motive

power to draw dirty air into the surface cleaning head.

INTRODUCTION

[0003] Various types of surface cleaning apparatus are known. These include
upright vacuum cleaner, stick vacuum cleaners, hand vacuum cleaners and canister
vacuum cleaners. Stick vacuum cleaners and hand vacuum cleaners are popular as
they tend to be smaller and may be used to clean a small area or when a spill has to

be cleaned up. Hand vacuum cleaners or handvacs are advantageous as they are
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lightweight and permit above floor cleaning and cleaning in hard to reach locations.
However, they have a limited dirt collection capacity. Upright vacuum cleaners enable
a user to clean a floor and may be have a pod that is removably attached for above
floor cleaning. In such cases, the pod comprises, e.g., a cyclone, a dirt collection
chamber and the suction motor for the upright vacuum cleaner. However, such the
pods tend to be bulky since they comprise the total dirt collection capacity for the

upright vacuum cleaner.

SUMMARY

[0004] In accordance with one aspect of this disclosure, an air treatment
assembly for a surface cleaning apparatus, such as a hand vacuum cleaner has an
air treatment chamber (such as a cyclone chamber) and an external dirt collection
chamber wherein dirt separated in the air treatment chamber travels to the dirt
collection chamber via a dirt outlet of the air treatment chamber. A sidewall of the air
treatment chamber separates the air treatment chamber and the dirt collection
chamber. An end of the air treatment assembly is openable (e.g., the front end of the
air treatment assembly if the air treatment assembly is part of a hand vacuum
cleaner). When the openable end is moved to the open position, both the air
treatment chamber and the dirt collection chamber are opened and at least a portion
of the sidewall separating the air treatment chamber and the dirt collection chamber
is moved as part of the openable end. Optionally, a portion of the sidewall that
extends to the dirt outlet is opened such that the dirt outlet is also opened when the
openable end is moved to the open position is openable. An advantage of this design
is that the air treatment chamber and the dirt collection chamber may be more easily
emptied and any debris that may bridge the dirt outlet, and thereby partially or fully
block the dirt outlet, may be more easily removed. For example, elongated debris

such as hair that may be extend through the dirt outlet and be difficult to dislodge
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from the dirt outlet may be more easily removed than if only the dirt collection

chamber is opened.

[0005]

In accordance with this aspect, there is provided a hand vacuum

cleaner comprising:

(a) an air flow path extending from a dirty air inlet to a clean air outlet with a

suction motor positioned in the air flow path;

(b) a main body comprising a handle and the suction motor; and,

(c) a cyclone bin assembly comprising a cyclone chamber positioned in the air

7554790

flow path and a dirt collection chamber, the cyclone chamber has a cyclone air
inlet, a cyclone air outlet, a dirt outlet, a cyclone chamber front end having a
cyclone chamber front end wall, a cyclone chamber rear end having a cyclone
chamber rear end wall and cyclone axis of rotation that extends between the
cyclone chamber front end wall and the cyclone chamber rear end wall, the
dirt collection chamber having a dirt collection chamber front end having a dirt
collection chamber front end wall and an axially spaced apart dirt collection
chamber rear end having dirt collection chamber rear end wall, a portion of the
dirt collection chamber is spaced from the cyclone chamber in a direction
transverse to the cyclone axis of rotation whereby the portion faces towards
the cyclone chamber and is separated from the cyclone chamber by a

sidewall,

wherein the front end of the cyclone bin assembly comprises at least a portion
of the cyclone chamber, at least a portion of the dirt collection chamber and at
least a portion of the sidewall, the front end of the cyclone bin assembly is
rotationally mounted between a closed position and an open position in which
the rear end of the cyclone chamber and the rear end of the dirt collection

chamber are opened.
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[0006] In some embodiments, the dirt outlet may be provided in the sidewall.

[0007] In some embodiments, the cyclone air inlet may be provided at the
cyclone chamber front end and the cyclone air outlet may be provided at the cyclone

chamber rear end.
[0008] In some embodiments, the dirt outlet may be provided in the sidewall.

[0009] In some embodiments, the dirt outlet may comprise an opening in the
sidewall that extends axially inwardly into the cyclone chamber from the cyclone

chamber rear end wall.

[0010] In some embodiments, the hand vacuum cleaner may further comprise
an inlet conduit, the dirty air inlet may be located at an inlet end of the inlet conduit

and the inlet conduit may be part of the front end of the cyclone bin assembly.

[0011] In some embodiments, the dirt collection chamber front end may be
positioned axially forwardly from the cyclone chamber front end whereby the cyclone
axis of rotation extends through a portion of the dirt collection chamber that is located

axially outwardly from the cyclone chamber front end.

[0012] In some embodiments, the front end of the cyclone bin assembly may

be rotationally mounted to a rear end of the cyclone bin assembly.

[0013] In some embodiments, the front end of the cyclone bin assembly may

be rotationally mounted at a location of the rear end wall of the cyclone chamber.

[0014] In some embodiments, the front end of the cyclone bin assembly may
be rotationally mounted to a rear end of the cyclone bin assembly at a location

midway along an axial length of the cyclone bin assembly.

[0015] In accordance with this aspect, there is also provided a surface

cleaning apparatus comprising:

(a) an air flow path extending from a dirty air inlet to a clean air outlet with a

suction motor positioned in the air flow path; and,
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(b) a cyclone bin assembly comprising a cyclone chamber positioned in the air
flow path and a dirt collection chamber, the cyclone chamber has a cyclone air
inlet, a cyclone air outlet, a dirt outlet, a cyclone chamber first end having a
cyclone chamber first end wall, a cyclone chamber second end having a
cyclone chamber second end wall and cyclone axis of rotation that extends
between the cyclone chamber first end wall and the cyclone chamber second
end wall, the dirt collection chamber having a dirt collection chamber first end
having a dirt collection chamber first end wall and an axially spaced apart dirt
collection chamber second end having dirt collection chamber second end
wall, a portion of the dirt collection chamber is spaced from the cyclone
chamber in a direction transverse to the cyclone axis of rotation whereby the
portion faces towards the cyclone chamber and is separated from the cyclone

chamber by a sidewall,

wherein the first end of the cyclone bin assembly comprises at least a portion
of the cyclone chamber, at least a portion of the dirt collection chamber and at
least a portion of the sidewall, the first end of the cyclone bin assembly is
rotationally mounted between a closed position and an open position in which
the second end of the cyclone chamber and the second end of the dirt

collection chamber are opened.
[0016] In some embodiments, the dirt outlet may be provided in the sidewall.

[0017] In some embodiments, the cyclone air inlet may be provided at the
cyclone chamber first end and the cyclone air outlet may be provided at the cyclone

chamber second end.
[0018] In some embodiments, the dirt outlet may be provided in the sidewall.

[0019] In some embodiments, the dirt outlet may comprise an opening in the
sidewall that extends axially inwardly into the cyclone chamber from the cyclone

chamber second end wall.
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[0020] In some embodiments, the surface cleaning apparatus may further
comprise an inlet conduit, the dirty air inlet may be located at an inlet end of the inlet

conduit and the inlet conduit may be part of the first end of the cyclone bin assembly.

[0021] In some embodiments, the dirt collection chamber first end may be
positioned axially outwardly from the cyclone chamber first end whereby the cyclone
axis of rotation extends through a portion of the dirt collection chamber that is located

axially outwardly from the cyclone chamber first end.

[0022] In some embodiments, the front end of the cyclone bin assembly may

be rotationally mounted to a rear end of the cyclone bin assembly.

[0023] In some embodiments, the front end of the cyclone bin assembly may

be rotationally mounted at a location of the second end wall of the cyclone chamber.

[0024] In some embodiments, the front end of the cyclone bin assembly may
be rotationally mounted to a rear end of the cyclone bin assembly at a location

midway along an axial length of the cyclone bin assembly.

DRAWINGS
[0025] FIG. 1 is a front perspective view of a surface cleaning apparatus in

accordance with at least one embodiment;

[0026] FIG. 2 is a rear perspective view of the apparatus of FIG. 1;
[0027] FIG. 3 is a side elevation view of the apparatus of FIG. 1;
[0028] FIG. 4 is a front perspective view of the apparatus of FIG. 1 with a

supplemental dirt collection chamber partially removed,;

[0029] FIG. 5 is a front perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[0030] FIG. 6 is a rear perspective view of the apparatus of FIG. 5;
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[0031] FIG. 7 is a side elevation view of the apparatus of FIG. 5 with an

electrical cord bag;

[0032] FIG. 8 is a front elevation view of the apparatus of FIG. 5;

[0033] FIG. 9 is a rear elevation view of the apparatus of FIG. 5;

[0034] FIG. 10 is a top plan view of the apparatus of FIG. 5;

[0035] FIG. 11 is a bottom plan view of the apparatus of FIG. 5;

[0036] FIG. 12 is an exploded front perspective view of the apparatus of FIG.
5;

[0037] FIG. 12a is an exploded front perspective view of an alternate

apparatus of FIG. 5;

[0038] FIG. 13 is a front perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[0039] FIG. 14 is a rear perspective view of the apparatus of FIG. 13;

[0040] FIG. 15 is a side elevation view of the apparatus of FIG. 13;

[0041] FIG. 16 is a front elevation view of the apparatus of FIG. 13;

[0042] FIG. 17 is a rear elevation view of the apparatus of FIG. 13;

[0043] FIG. 18 is a top plan view of the apparatus of FIG. 13;

[0044] FIG. 19 is a bottom plan view of the apparatus of FIG. 13;

[0045] FIG. 20 is a front perspective view of the apparatus of FIG. 13 with a

supplemental cyclone bin assembly partially removed;

[0046] FIG. 21 is a cross-sectional view taken along line 21-21 in FIG. 1;
[0047] FIG. 22 is a bottom perspective view of a handvac of the apparatus of
FIG. 1;
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[0048] FIG. 23 is a perspective cross-sectional view of a cyclone bin assembly

of the handvac of FIG. 22 transverse to the cyclone axis;
[0049] FIG. 23a is a top plan view of the cross-section of FIG. 23;

[0050] FIG. 24 is a front perspective view of the supplemental dirt collection

chamber of the apparatus of FIG. 1;

[0051] FIG. 25 is a cross-sectional view taken along line 25-25 in FIG. 5;
[0052] FIG. 26 is a cross-sectional view taken along line 26-26 in FIG. 13;
[0053] FIG. 27 is a front perspective view of the apparatus of FIG. 1 in a

lightweight upright mode;

[0054] FIG. 28 is a rear perspective view of the apparatus of FIG. 1 in the
lightweight upright mode of FIG. 27;

[0055] FIG. 29 is a side elevation view of the apparatus of FIG. 1 in the
lightweight upright mode of FIG. 27,

[0056] FIG. 30 is a cross-sectional view taken along line 30-30 in FIG. 27;

[0057] FIG. 31 is a front perspective view of the apparatus of FIG. 1 in an

above-floor cleaning mode;

[0058] FIG. 32 is a rear perspective view of the apparatus of FIG. 1 in the

above-floor cleaning mode of FIG. 31;

[0059] FIG. 33 is a side elevation view of the apparatus of FIG. 1 in the above-

floor cleaning mode of FIG. 31;

[0060] FIG. 34 is a front perspective view of the apparatus of FIG. 1 in a stair-

cleaning mode;

[0061] FIG. 35 is a rear perspective view of the apparatus of FIG. 1 in the stair-
cleaning mode of FIG. 34,
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[0062] FIG. 36 is a side elevation view of the apparatus of FIG. 1 in in the stair
cleaning mode of FIG. 34,

[0063] FIG. 36a is a front perspective view of the apparatus of FIG. 5 in an

above-floor cleaning mode;

[0064] FIG. 37 is a front perspective view of the apparatus of FIG. 13 in a
lightweight upright mode;

[0065] FIG. 38 is a rear perspective view of the apparatus of FIG. 13 in the
lightweight upright mode of FIG. 37,

[0066] FIG. 39 is a front elevation view of the apparatus of FIG. 13 in the
lightweight upright mode of FIG. 37,

[0067] FIG. 40 is a rear elevation view of the apparatus of FIG. 13 in the
lightweight upright mode of FIG. 37,

[0068] FIG. 41 is a side elevation view of the apparatus of FIG. 13 in the
lightweight upright mode of FIG. 37,

[0069] FIG. 42 is a top plan view of the apparatus of FIG. 13 in the lightweight
upright mode of FIG. 37;

[0070] FIG. 43 is a bottom plan view of the apparatus of FIG. 13 in the
lightweight upright mode of FIG. 37,

[0071] FIG. 44 is a cross-sectional view taken along line 44-44 in FIG. 37;

[0072] FIG. 44a is a perspective view of the apparatus of FIG. 13 in an above-

floor cleaning mode;

[0073] FIG. 44b is another perspective view of the apparatus of FIG. 13 in the

above-floor cleaning mode of FIG. 44a;

[0074] FIG. 45 is a rear perspective view of the supplemental dirt collection
chamber of FIG. 24;
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[0075] FIG. 46 is a side elevation view of the supplemental dirt collection
chamber of FIG. 24;

[0076] FIG. 47 is a front perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[0077] FIG. 48 is a cross-sectional view taken along line 48-48 in FIG. 47;
[0078] FIG. 49 is a cross-section view taken along line 49-49 in FIG. 47,

[0079] FIG. 50 is a side elevation view of the apparatus of FIG. 47;

[0080] FIG. 51 is a front elevation view of the apparatus of FIG. 47;

[0081] FIG. 52 is a front perspective view of an upright section of the

apparatus of FIG. 13 including a diversion valve in a closed position;

[0082] FIG. 53 is a front perspective view of the upright section of FIG. 52 with

a cyclone bin assembly seated on a pedal of the diversion valve;

[0083] FIG. 54 is a front perspective view of the upright section of FIG. 52 with
the cyclone bin assembly connected to a wand, and the diversion valve in the open
position;

[0084] FIG. 55 is a cross-sectional view taken along line 55-55 in FIG. 52;
[0085] FIG. 56 is a cross-sectional view taken along line 56-56 in FIG. 53;
[0086] FIG. 57 is a cross-sectional view taken along line 57-57 in FIG. 54;
[0087] FIG. 58 is a front perspective view of an upright section of the

apparatus of FIG. 13 including another diversion valve in a closed position

[0088] FIG. 59 is a front perspective view of the upright section of FIG. 58 with
the cyclone bin assembly being connected to a wand, and the diversion valve in the

closed position;
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[0089] FIG. 60 is a front perspective view of the upright section of FIG. 58 with

the cyclone bin assembly connected to the wand, and the diversion valve in the open

position

[0090] FIG. 61 is a cross-sectional view taken along line 61-61 in FIG. 58;
[0091] FIG. 62 is a cross-sectional view taken along line 62-62 in FIG. 59;
[0092] FIG. 63 is a cross-sectional view taken along line 63-63 in FIG. 60;
[0093] FIG. 64 is a front perspective view of an upright section of the

apparatus of FIG. 13 including another diversion valve in a closed position;

[0094] FIG. 65 is a front perspective view of the upright section of FIG. 64 with

the diversion valve in a partially opened position;

[0095] FIG. 66 is a front perspective view of the upright section of FIG. 64

mounted to the wand with the diversion valve in an open position;

[0096] FIG. 67 is a cross-sectional view of the upright section of FIG. 64;
[0097] FIG. 68 is another cross-sectional view of the upright section of FIG. 64;
[0098] FIG. 69 is an enlarged view of a portion of FIG. 68;

[0099] FIG. 70 is a cross-sectional view taken along line 70-70 in FIG. 65;
[00100] FIG. 71 is a cross-sectional view taken along line 71-71 in FIG. 66;
[00101] FIG. 72 is a front perspective view of an upright section of the

apparatus of FIG. 13 with another diversion valve in a closed position;

[00102] FIG. 73 is a front perspective view of the upright section of FIG. 72

being connected to the wand and with the diversion valve in a closed position;

[00103] FIG. 74 is a front perspective view of the upright section of FIG. 72

connected to the wand and with the diversion valve in an open position;

[00104] FIG. 75 is a cross-section view taken along line 75-75 in FIG. 72;
[00105] FIG. 76 is a cross-section view taken along line 76-76 in FIG. 73;
11
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[00106] FIG. 77 is a cross-section view taken along line 77-77 in FIG. 74;

[00107] FIG. 78 is a side elevation view of the handvac of the apparatus of FIG.
1;
[00108] FIG. 79 is a side elevation view of the handvac of the apparatus of FIG.
5;
[00109] FIG. 80 is a side elevation view of the apparatus of FIG. 5 in an upright

storage position with a surface cleaning head having rearwardly deployed wheels;

[00110] FIG. 81 is a side elevation view of the apparatus of FIG. 80 in a reclined

in-use position with the rear wheels of the surface cleaning head retracted;

[00111] FIG. 82 is a front perspective view of the apparatus of FIG. 13 with a

cyclone bin assembly in accordance with at least one embodiment;

[00112] FIG. 83 is a rear perspective view of the cyclone bin assembly of FIG.

82 in a closed position;

[00113] FIG. 84 is a side elevation view of the cyclone bin assembly of FIG. 82

in a closed position;

[00114] FIG. 85 is a front elevation view of the cyclone bin assembly of FIG. 82

in a closed position;

[00115] FIG. 86 is a front elevation view of the cyclone bin assembly of FIG. 82

with a cyclone chamber portion in an open position;

[00116] FIG. 87 is a front elevation view of the cyclone bin assembly of FIG. 82

with the cyclone chamber portion and a dirt collection portion in open positions;

[00117] FIG. 88 is a top perspective view of the cyclone bin assembly of FIG. 82

with the cyclone chamber portion and the dirt collection portion in open positions;

[00118] FIG. 89 is a front perspective view of the cyclone bin assembly of the

apparatus of FIG. 13;
12
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[00119] FIG. 90 is a rear perspective view of the cyclone bin assembly of FIG.
89;

H

[00120] FIG. 91 is a front elevation view of the cyclone bin assembly of FIG. 89;
[00121] FIG. 92 is a rear elevation view of the cyclone bin assembly of FIG. 89;
[00122] FIG. 93 is a side elevation view of the cyclone bin assembly of FIG. 89;
[00123] FIG. 94 is a top plan view of the cyclone bin assembly of FIG. 89;
[00124] FIG. 95 is a bottom plan view of the cyclone bin assembly of FIG. 89;
[00125] FIG. 95b is a front perspective view of the cyclone bin assembly of FIG.

89 with a bottom portion in an open position;

[00126] FIG. 95c is a front perspective view of the cyclone bin assembly of FIG.

89 with top and bottom portions in open positions;

[00127] FIG. 96 is a cross-sectional view taken along line 96-96 in FIG. 22;
[00128] FIG. 97a is a bottom perspective view of the handvac of the apparatus
of FIG. 1;

[00129] FIG. 97b is a partial cross-sectional view taken along line 97b-97b of
FIG. 973

[00130] FIG. 98a is a bottom perspective view of the handvac of the apparatus

of FIG. 1 with an open door,

[00131] FIG. 98b a partial cross-sectional view taken along line 98b-98b of FIG.
98a;
[00132] FIG. 99 is a partial cross-sectional view of a surface cleaning apparatus

having a handvac disconnected from the upright section, and a bypass valve in a first

closed position;
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[00133] FIG. 100 is a cross-sectional view of the surface cleaning apparatus of
FIG. 99 having a handvac connected to the upright section and the bypass valve in

the first closed position;

[00134] FIG. 101 is a cross-sectional view of the surface cleaning apparatus of
FIG. 99 having the handvac connected to the upright section and a supplementary

cyclone bin assembly, and the bypass valve in a second open position;

[00135] FIG. 102 is a cross-sectional view of a surface cleaning apparatus
having a having a bypass airflow path and a pre-motor filter in a supplemental

cyclone bin assembly;

[00136] FIG. 103 is a cross-sectional view of a surface cleaning apparatus

having a clean air suction motor in a surface cleaning head,;

[00137] FIG. 104a is a cross-sectional view of a surface cleaning apparatus

having a having a clean air suction motor in a supplemental cyclone bin assembly;

[00138] FIG. 104b is a cross-sectional view of another surface cleaning

apparatus having a clean air suction motor in a supplemental cyclone bin assembly;

[00139] FIG. 105a is a perspective view of a surface cleaning apparatus having

a supplemental cyclone bin assembly disconnected from an upright section;

[00140] FIG. 105b is a perspective view of a surface cleaning apparatus having

a cyclone chamber and dirt collection chamber disconnected from an upright section;

[00141] FIG. 106 is a side elevation view a surface cleaning apparatus in

accordance with another embodiment;

[00142] FIG. 107 is a partial side elevation view of the apparatus of FIG. 106

with a handvac disconnected from an upright section;

[00143] FIG. 108 is a side elevation view of the apparatus of FIG. 106 in a

reclined in-use position with an arm assembly in a first position;
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[00144] FIG. 109 is a side elevation view of the apparatus of FIG. 106 in a

steeply reclined in-use position with the arm assembly in a second position;

[00145] FIG. 110a is a rear perspective view of the handvac of the apparatus of

FIG. 1 in an open position;

[00146] FIG. 110b is a front perspective view of the handvac of FIG. 110a in the
open position;
[00147] FIG. 111 is a front perspective view of the dirt collection chamber of the

apparatus of FIG. 1 in an open position;

[00148] FIG. 112 is a rear perspective view of the dirt collection chamber of

FIG. 111 in the open position;

[00149] FIG. 113 is a side elevation view of the dirt collection chamber of FIG.

111 in the open position;

[00150] FIG. 114 is a front perspective view of the upright section of the

apparatus of FIG. 5 with a cyclone bin assembly in a closed position;

[00151] FIG. 115 is a front perspective view of the upright section of FIG. 114

with the cyclone bin assembly in an open position;

[00152] FIG. 116 is a cross-sectional view of the handvac of the apparatus of

FIG. 1 having a pre-motor filter chamber in an open position;
[00153] FIG. 117 is an exploded view of the handvac of FIG. 116;

[00154] FIG. 118 is a cross-sectional view of a surface cleaning apparatus

having a plurality of cyclone chambers in parallel;

[00155] FIG. 119a is a cross-sectional view of a surface cleaning apparatus
having a dirty air suction motor in a surface cleaning head in series with a clean air

suction motor in a handvac;

[00156] FIG. 119b is a cross-sectional view of the surface cleaning apparatus of

FIG. 119a with a supplemental cyclone bin assembly removed,;
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[00157] FIG. 120 is a cross-sectional view of a surface cleaning apparatus
having a clean air suction motor in a surface cleaning head in series with a clean air

suction motor in a handvac;

[00158] FIG. 121a is a cross-sectional view of a surface cleaning apparatus
having a clean air suction motor in a supplemental cyclone bin assembly in series

with a clean air suction motor in a handvac;

[00159] FIG. 121b is a cross-sectional view of the surface cleaning apparatus of
FIG. 121a with a hose connecting the handvac suction motor and the suction motor

of the supplemental cyclone bin assembly;

[00160] FIG. 122 is a cross-sectional view of a surface cleaning apparatus

having an airflow which bypasses the handvac;

[00161] FIG. 123 is a perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[00162] FIG. 124 is an exploded perspective view of the surface cleaning

apparatus of FIG. 123;

[00163] FIG. 125 is a cross-sectional view taken along line 125-125 in FIG. 123;
[00164] FIG. 126 is enlarged partial view of FIG. 125;

[00165] FIG. 127 is an enlarged partial view of FIG. 126;

[00166] FIG. 128 is a perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[00167] FIG. 129 is a cross sectional perspective view of the surface cleaning

apparatus of FIG. 128;

[00168] FIG. 130 is a front perspective view of the surface cleaning apparatus
of FIG. 128 with a front end open;

[00169] FIG. 131 is a bottom perspective view of the surface cleaning apparatus

of FIG. 128 with the front end open;
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[00170] FIG. 132 is a perspective view of a surface cleaning apparatus in

accordance with another embodiment;

[00171] FIG 133 is a cross sectional perspective view of the surface cleaning

apparatus of FIG. 132;

[00172] FIG. 134 is a rear perspective view of the surface cleaning apparatus of
FIG. 132 with a front end open;

[00173] FIG. 135 is a front perspective view of the surface cleaning apparatus
of FIG. 132 with the front end open;

[00174] FIG. 136 is a perspective cross sectional view of a surface cleaning

apparatus in accordance with another embodiment; and,

[00175] FIG. 137 is a perspective cross sectional view of the surface cleaning

apparatus of FIG. 136 with a front end open.

DESCRIPTION OF VARIOUS EMBODIMENTS

[00176] Numerous embodiments are described in this application, and are
presented for illustrative purposes only. The described embodiments are not intended
to be limiting in any sense. The invention is widely applicable to numerous
embodiments, as is readily apparent from the disclosure herein. Those skilled in the
art will recognize that the present invention may be practiced with modification and
alteration without departing from the teachings disclosed herein. Although particular
features of the present invention may be described with reference to one or more
particular embodiments or figures, it should be understood that such features are not
limited to usage in the one or more particular embodiments or figures with reference

to which they are described.

[00177] The terms "an embodiment," "embodiment," "embodiments," "the

embodiment," "the embodiments,” "one or more embodiments," "some
embodiments," and "one embodiment" mean "one or more (but not all) embodiments

of the present invention(s)," unless expressly specified otherwise.
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[00178] The terms '"including," "comprising" and variations thereof mean
"including but not limited to," unless expressly specified otherwise. A listing of items
does not imply that any or all of the items are mutually exclusive, unless expressly
specified otherwise. The terms "a," "an" and "the" mean "one or more," unless

expressly specified otherwise.

[00179] As used herein and in the claims, two or more parts are said to be
“‘coupled’, “connected”, “attached”, or “fastened” where the parts are joined or
operate together either directly or indirectly (i.e., through one or more intermediate
parts), so long as a link occurs. As used herein and in the claims, two or more parts
are said to be “directly coupled”, “directly connected”, “directly attached”, or “directly
fastened” where the parts are connected directly in physical contact with each other.
As used herein, two or more parts are said to be “rigidly coupled”, “rigidly connected”,
“rigidly attached”, or “rigidly fastened” where the parts are coupled so as to move as
one while maintaining a constant orientation relative to each other. None of the
terms “coupled’, “connected’, “attached’, and “fastened” distinguish the manner in

which two or more parts are joined together.

General Overview

[00180] Referring to FIGS. 1-3, a surface cleaning apparatus 100 is shown in
accordance with a first embodiment. In the embodiment shown, the surface cleaning
apparatus 100 is a type of upright vacuum cleaner which is referred to as a stick
vacuum cleaner. As illustrated, surface cleaning apparatus 100 includes a surface
cleaning head 104, an upright section 108, and a hand-carriable vacuum cleaner 112

(also referred to as handvac or hand vacuum cleaner 112).

[00181] Upright section 108 may be movably and drivingly connected to surface
cleaning head 104. For example, upright section 108 may be permanently or
removably connected to surface cleaning head 104 and moveably mounted thereto
for movement from a storage position to an in use position, such as by a pivotable

joint 116. Joint 116 may permit upright section 108 to pivot (i.e., rotate) with respect
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to surface cleaning head 104 about a horizontal axis. Accordingly, upright section
108 may be rotatable rearwardly so as to be positionable in a plurality of reclined

floor cleaning positions (see for example Figures 81 and 108).

[00182] Upright section 108 may also be steeringly connected to surface
cleaning head 104 for maneuvering surface cleaning head 104. For example, joint

116 may be a swivel joint.

[00183] Handvac 112 may be removably connected to upright section 108.
When mounted to upright section 108, a user may grasp handvac 112 to manipulate
upright section 108 to steer surface cleaning head 104 across a surface to be
cleaned. Accordingly, when handvac 112 is mounted to upright section 108, handle

484 is the drive handle of surface cleaning apparatus 100

[00184] Surface cleaning apparatus 100 has at least one dirty air inlet, one
clean air outlet, and an airflow path extending between the inlet and the outlet. In the
illustrated example, lower end 120 of surface cleaning head 104 includes a dirty air
inlet 124, and a rear end 128 of handvac 112 includes a clean air outlet 132. An
airflow path extends from dirty air inlet 124 through surface cleaning head 104,
upright section 108, and handvac 112 to clean air outlet 132. As exemplified in
Figures 128 to 135, the handvac 112 may include a main body 129 and a dirty air
inlet 131, and an air flow path of the handvac 112 may extend from the dirty air inlet
131 to the clean air outlet 132 with the suction motor 204 positioned in the air flow

path.

[00185] As exemplified, at least one suction motor, and preferably the only
suction motor, and one air treatment member, which may be the only air treatment
member, is provided in the handvac 112 to permit handvac 112 to operate
independently when disconnected from surface cleaning head 104 and optionally
from upright section 108. It will be appreciated that while at least one suction motor
and at least one air treatment member are positioned in the airflow path to separate

dirt and other debris from the airflow, that when used with other aspects disclosed
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herein, each of the suction motor and the air treatment member may be provided in

the surface cleaning head 104, the upright section 108, and/or the handvac 112.

[00186] The air treatment member may be any suitable air treatment member,
including, for example, one or more cyclones, filters, and bags. The air treatment
member may be an air treatment chamber wherein air is redirected to assist dirt
being removed from an incoming air stream and is optionally a cyclone chamber.
Preferably, at least one air treatment member is provided upstream of the suction
motor to clean the dirty air before the air passes through the suction motor. In the
illustrated embodiment, handvac 112 includes a cyclone bin assembly 136 including
a cyclone chamber and a dirt collection region. In some embodiments, the dirt
collection region may be a portion (e.g., a lower portion) of the cyclone chamber. In
other embodiments, the dirt collection region may be a dirt collection chamber that is
separated from the cyclone chamber by a dirt outlet of the cyclone chamber. The
following description utilizes the exemplified embodiments set out in the drawings,
which utilize a cyclone chamber. It will be appreciated that the aspects disclosed
herein may be used with an air treatment member as discussed previously and,
optionally, an air treatment chamber. It will also be appreciated that if the air
treatment member is an air treatment chamber, then the cyclone bin assembly 136

may be referred to as an air treatment assembly.
Plurality of Dirt Collection Chambers

[00187] In accordance with one aspect of this disclosure, which may be used by
itself or in combination with any one or more other aspects of this disclosure, a stick
surface cleaning apparatus may have more than one dirt collection chamber. For
example, the handvac may include a first dirt collection chamber, and the upright
section may include a second dirt collection chamber. The second dirt collection
chamber provides the surface cleaning apparatus with an enlarged dirt collection

capacity in comparison with the dirt collection capacity of the handvac alone.
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Accordingly, the surface cleaning apparatus may operate for longer intervals before

one or more of the dirt collection chambers needs to be emptied.

[00188] In accordance with this aspect, and as exemplified in FIG. 4, upright
section 108 may have an auxiliary dirt collection assembly 140, which may comprise
or consist of an auxiliary dirt collection chamber 141. For example, the auxiliary dirt
collection chamber 140 may be the only component provided in the auxiliary dirt
collection assembly and therefore the auxiliary dirt collection chamber 140 may be
the auxiliary dirt collection assembly. Alternately, as disclosed in alternate
embodiments, the auxiliary dirt collection assembly may also include one or more of
a pre-motor filter, one or more cyclone chambers that may have one or more

associated dirt collection chambers and a suction motor.

[00189] As illustrated, up flow duct 144 (also referred to as a wand if removable
for use, e.g., in an above floor cleaning mode as exemplified in Figures 33 and 44a)
may define the airflow path between surface cleaning head 104 and handvac 112.
Auxiliary dirt collection chamber 140 may be a supplemental dirt collection chamber
that is selectively mounted to up flow duct 144 and augments the dirt collection

capacity of surface cleaning apparatus 100 when mounted to upper section 108.

[00190] It will be appreciated that if up flow duct 144 is the member that
supports handvac 112 when auxiliary dirt collection assembly 140 is removed, the up
flow duct is designed to be load supporting and may be a rigid tube. Further if the up
flow duct is removable to function as an above floor cleaning wand, then the up flow
duct may also be a rigid tube. In other embodiments, e.g., the up flow duct is not a
load supporting member, then all or a portion of up flow duct 144 may be flexible,

such as a flexible hose.

[00191] As exemplified in FIGS. 1 and 21, the dirt collection assembly 140 of
the upright section 108 may collect at least a portion of the dirt separated from the
dirty airflow by the handvac 112. Accordingly, the dirt collection assembly 140 of the

upright section 108 may be in communication with the dirt collection chamber of
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handvac 112 all or a portion of the time when the handvac 112 is mounted to the
upright section 108. For example, the dirt collection chamber of handvac 112 may
have a door that automatically opens when handvac 112 is mounted to the upright
section 108. Accordingly, dirt separated by handvac 112 may travel to the
supplemental dirt collection assembly 140. Alternately, the door may be manually
operable by a user. Accordingly, dirt may only be transferred to the supplemental dirt
collection assembly 140 when a user elects to open the door. Alternately, the
supplemental dirt collection assembly 140 may receive dirt from an auxiliary air
treatment member, in which case the auxiliary dirt collection assembly may comprise
a housing having both the auxiliary air treatment member and the auxiliary dirt

collection chamber.

[00192] The dirt collection chamber of auxiliary dirt collection assembly 140 and
handvac dirt collection chamber 188 may be of any suitable volumetric sizes.
Preferably, the volumetric storage capacity of the dirt collection chamber of auxiliary
dirt collection assembly 140 is at least equal to the volumetric storage capacity of
handvac dirt collection chamber 188, and more preferably larger than the volumetric
storage capacity of handvac dirt collection chamber 188. For example, the
volumetric storage capacity of the dirt collection chamber of auxiliary dirt collection
assembly 140 may be 1-20 times the volumetric storage capacity of handvac dirt
collection chamber 188, more preferably 1.5-10 times, and most preferably 3-5 times.
In alternative embodiments, the volumetric storage capacity of the dirt collection
chamber of auxiliary dirt collection assembly 140 may be less than that of handvac

dirt collection chamber 188.

[00193] As exemplified in FIG. 21, handvac 112 may include a cyclone bin
assembly 136 including one or more cyclone chambers 184 and one or more dirt
collection chambers 188. The cyclone chamber or chambers and the dirt collection
chamber or chambers may be of any design. As exemplified, cyclone chamber 184
includes an air inlet 192 in fluid communication with wand 144, an air outlet 196

downstream of air inlet 192, and a dirt outlet 200 in fluid communication with dirt
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collection chamber 188. Suction motor 204 or another suction source may draw dirty
air to enter air inlet 192 and travel cyclonically across cyclone chamber 184 to dirt
outlet 200 where dirt is ejected into dirt collection chamber 188. Afterwards, the air is

discharged from cyclone chamber 184 at air outlet 196.

[00194] As exemplified in FIGS. 21-23, cyclone bin assembly 136 may include
laterally opposed side walls 208, a top wall 212, a bottom wall 216, a first end wall
220, and a second end wall 224. As shown, a common interior wall 226 may divide
cyclone chamber 184 from dirt collection chamber 188. For example, cyclone
chamber 184 may be defined by top wall 212 and interior wall 226 which extend
between end walls 220 and 224. Top wall 212 and interior wall 226 may be curved to
define a substantially cylindrical or frustroconical sidewall of cyclone chamber 184. In
alternative embodiments, cyclone chamber 184 may have a sidewall of any other
suitable shape that is conducive to cyclonic flow. In some alternative embodiments,
interior wall 226 of cyclone chamber 184 may be discrete from dirt collection chamber
188 instead of forming a common wall dividing cyclone chamber 184 from dirt

collection chamber 188.

[00195] Dirt collection chamber 188 may be defined by bottom wall 216, side
walls 208, and interior wall 226. In some embodiments, bottom wall 216 may be
openable for fluidly connecting handvac dirt collection chamber 188 to supplemental
dirt collection assembly 140 of upright section 108. This may permit dirt separated by
cyclone chamber 184 and discharged through dirt outlet 200 to move through opened

bottom wall 216 and collect in supplemental dirt collection assembly 140.

[00196] Optionally, when the auxiliary dirt collection assembly is mounted to
upright section 108, dirt separated in the cyclone chamber is collectable in the dirt
collection chamber of the auxiliary dirt collection assembly. The auxiliary dirt
collection assembly may be selectively connectable in communication with the dirt
collection region of the hand vacuum cleaner by, e.g., an openable door 228 (also

referred to as a dumping door). The door may be manually openable, such as by a
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handle, or automatically operated, such as when the auxiliary dirt collection assembly
is mounted to upright section 108. In this case, dirt will collect in the handvac 112 and
will remain there until door 228 is openable so as to allow the collected dirt to transfer
to supplemental dirt collection assembly 140. In the latter case, supplemental dirt
collection assembly 140 is automatically connected in communication with a dirt
outlet of the cyclone chamber when the auxiliary dirt collection assembly is mounted
to upright section 108. In this case, dirt will collect in the supplemental dirt collection

assembly 140 when handvac 112 is mounted to the upright section 108.

[00197] In the illustrated example, bottom wall 216 includes a door 228, which
may be a pivotally openable door 228. As shown, door 228 may be pivotally
connected to dirt collection chamber 188 by a hinge 232 for rotation about a hinge
axis 236. Door 228 may extend forwardly from a rear end 240 to a front end 244.
Preferably, hinge 232 and hinge axis 236 are positioned at rear end 240 of door 228.
In alternative embodiments, hinge 232 and hinge axis 236 may be positioned at front

end 244 or intermediate front and rear ends 240 and 244.

[00198] Door 228 is preferably outwardly pivotal of dirt collection chamber 188.
For example, door 228 may be movable between a closed position (FIG. 22) in which
door 228 closes bottom wall 216, and an open position (FIG. 21) in which door 228 is
rotated away from dirt collection chamber 188 for opening bottom wall 216 to permit
dirt to move from handvac dirt collection chamber 188 to supplemental dirt collection
assembly 140. As shown, in the open position front end 244 of door 228 may be

moved away from handvac dirt collection chamber 188.

[00199] Hinge axis 236 may have any suitable orientation. In the illustrated
example, hinge axis 236 extends laterally side-to-side of surface cleaning apparatus
100. Hinge axis 236 may be transverse to one or more of cyclone axis 248 of
cyclone chamber 184, motor axis 252 of suction motor 204, or downstream direction
256 through air inlet 192. In the example shown, hinge axis 236 is perpendicular to

cyclone axis 248, motor axis 252, and downstream direction 256. In alternative
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embodiments, hinge axis 236 may be substantially parallel to one or more of cyclone

axis 248, motor axis 252, or downstream direction 256.

[00200] In some embodiments, door 228 may extend upwardly and forwardly
between rear end 240 and front end 244. For example, front end 244 may be
positioned closer to cyclone chamber 184 and cyclone axis 248 than rear end 240.
When door 228 is opened (FIG. 21), this may provide a bottom opening 260 having a

transverse width 264 between cyclone chamber 184 and bottom wall 216.

[00201] Optionally, the dirt collection region (the dirt collection chamber) of the
hand vacuum cleaner is positioned above the supplemental dirt collection assembly
140. Accordingly, dirt that is received in the dirt collection chamber of the hand
vacuum cleaner may be transferred by due to gravity to the supplemental dirt
collection assembly 140. Accordingly, for example, dirt outlet 200 may be positioned
on a bottom end 268 of cyclone chamber 184 for discharging dirt toward bottom wall
216 and opening 260 to be delivered by gravity into supplemental dirt collection

assembly 140 of upright section 108.

[00202] Reference is now made to FIGS. 21, 22, and 24. Preferably, when
handvac 112 is connected to upright section 108, opening 260 is fluidly coupled to an
inlet to dirt collection assembly 140. In the illustrated example, door 228 and opening
260 of cyclone bin assembly 136 align with an inlet 272 of dirt collection assembly
140. As shown, inlet 272 may be formed as an opening in an upper portion 276 of
dirt collection assembly 140. In some embodiments, inlet 272 may include a door
(not shown) which opens automatically and concurrently with door 228. Optionally,
the door of inlet 272 may be biased (e.g., by a spring) to close inlet 272 and seal dirt
collection assembly 140 when door 228 is closed or handvac 112 is disconnected

from upright section 108.

[00203] Preferably, opening 260 and inlet 272 of upper portion 276 of dirt

collection assembly 140 are sized and positioned to receive at least a portion of door
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228 when door 228 is in the open position. This may permit door 228 to open

outwardly into the open position as shown in FIG. 21.

[00204] If door 228 is moveable from the closed position to the open position
automatically upon connecting handvac 112 to upright section 108, then handvac
112 may include an actuator drivingly connected to door 228 to move door 228 (e.g.,
pivot door 228 about hinge axis 236) to the open position when handvac 112 is
connected to upright section 108. In the illustrated embodiment, door 228 includes
an arm 280 pivotally connected at hinge 232. As shown, arm 280 may include a
lever portion 284 which extends rearwardly of hinge 232, and which may be
depressed to pivot door 228 to the open position. Further, dirt collection assembly
140 is shown including an engaging member 288 positioned to align with lever
portion 284 of arm 280. In use, engaging member 288 may depress lever portion
284 of arm 280 upon connecting handvac 112 to upright section 108 to automatically
pivot door 228 into the open position, whereby opening 260 may be fluidly connected
to inlet 272 of supplemental dirt collection assembly 140. In one aspect, this may
permit a user, who has used handvac 112 when disconnected from upright section
108, to automatically empty handvac dirt collection chamber 188 by connecting
handvac 112 to upright section 108. Afterwards, handvac 112 may be disconnected

from upright section 108 with an empty dirt collection chamber 188.

[00205] If door 228 is manually moveable from the closed position to the open
position then, as exemplified in FIGS. 97a-b and 98a-b, door 228 may be provided
with an actuator, e.g., a manually operable lever portion 284. Lever portion 284 may
extend downwardly from door 228 such that lever portion 284 is user-accessible and
user-operable while handvac 112 is mounted to upright section 108. As exemplified,
lever portion 284 may protrude from the bottom wall 216 of cyclone bin assembly 136

to provide user-accessibility to lever portion 284.

[00206] As exemplified in FIGS. 21, 22, 24, 97a-b, and 98a-b, whether door 228

is manually or automatically operable, door 228 may be biased to the closed position.
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For example, door 228 may be biased for rotation about hinge axis 236 toward the
closed position by a biasing member (not shown), such as a torsion spring. This may
permit door 228 to close automatically upon disconnecting handvac 112 from upright
section 108, to prevent dirt from spilling from dirt collection chamber 188 and to
permit immediate use of handvac 112 for cleaning. In alternative embodiments, door
228 may not be biased toward the closed position. For example, door 228 may
remain in the open position upon disconnecting handvac 112 from upright section
108. In such a case, door 228 may remain open until manually closed. For example,
referring to FIGS. 98a-b, door 228 may remain in the open position shown until lever

portion 284 of arm 280 is user-activated to move door 228 to the closed position.

Removable Supplemental Dirt Collection Assembly

[00207] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a surface cleaning apparatus has two or more dirt collection chambers wherein one
of the dirt collection chambers is optionally removable, and the surface cleaning
apparatus is operable when the removable dirt collection chamber has been
removed. Accordingly, as discussed with respect to the previous embodiment, a
supplemental dirt collection chamber may be provided on the up flow duct or wand of
a stick vacuum cleaner and may be the main dirt collection chamber (e.g., it may
collect most or all of the separated dirt when the stick vacuum cleaner is operated
with the supplemental dirt collection chamber in position). This may be referred to as

a large dirt capacity upright mode or a second upright mode of operation.

[00208] The supplemental dirt collection chamber may be removable for
emptying and to reconfigure the vacuum to a light weight upright mode or a first
upright mode of operation. Once removed, the vacuum cleaner may be operable to
separate dirt and collect the separated dirt in another dirt collection chamber (e.g.,
the handvac dirt collection chamber). An advantage of the light weight upright mode
is that the size and weight of the vacuum cleaner may be reduced by removal of the

supplemental dirt collection chamber. This may be of assistance when the vacuum

27
7554790

Dyson Ex1004
Page 37



cleaner is used to clean around and under furniture, and when the vacuum cleaner is

to be carried upstairs.

[00209] As exemplified in FIGS. 1 and 4, dirt collection assembly 140 of upright
section 108 may be removably connected to wand 144 and handvac 112. This may
permit dirt collection assembly 140 to be removed for emptying, or to operate
apparatus 100 in a light weight upright mode. It will be appreciated that, in alternate
embodiments, wand 144 and dirt collection assembly 140 of upright section 108 may

be integrally formed or permanently connected as a one piece assembly.

[00210] Dirt collection assembly 140 may be removably mounted to wand 144
in any suitable fashion. In the illustrated embodiment, a lower end 292 of dirt
collection assembly 140 may be toed onto a lower end 296 of wand 144, and then
dirt collection assembly 140 may be pivoted about lower end 292 toward wand 144

and held in position by a suitable releasable fastening mechanism.

[00211] In the illustrated embodiment, handvac 112 may remain in fluid
communication with wand 144 and surface cleaning head 104 while supplemental
dirt collection assembly 140 is disconnected from wand 144 and removed altogether
from apparatus 100. This may permit dirt collection assembly 140 to be removed
(e.g., for emptying or to operate apparatus 100 in a light weight upright mode) without

disrupting the operation of apparatus 100.

Upstream Air Treatment Member

[00212] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
an upstream air treatment member may be provided. The upstream air treatment
member may be removably connectable upstream of the handvac. For example, the
supplemental dirt collection assembly may have one or more cyclone chambers
associated therewith. Accordingly, when the supplemental dirt collection assembly is
positioned on upright section 108 (e.g., up flow duct 144), a supplemental cyclone

chamber assembly 160 may be connected in series or parallel with the cyclone

28
7554790

Dyson Ex1004
Page 38



chamber of the handvac. Accordingly, when operated as an upright vacuum, the
surface cleaning apparatus may be a dual cyclonic stage surface cleaning apparatus.
When used in an above floor cleaning mode, the handvac may be a single cyclonic
stage surface cleaning apparatus. Typically, the surface cleaning apparatus may be
used as an upright vacuum cleaner (i.e., with the supplemental cyclonic bin assembly
attached) for cleaning floors. This may represent the majority of area that is to be
cleaned. Therefore, for a majority of the use of the surface cleaning apparatus, it may

be used as a dual stage cyclonic surface cleaning apparatus.

[00213] In accordance with this aspect, the upright section may include a first
air treatment member for separating at least large dirt particles from the airflow, and
the air treatment member of the handvac may be positioned downstream of the first
air treatment member for separating small dirt particles (“fines”) from the airflow. In
this case, the greatest volume of separated dirt may be collected in the dirt collection
chamber of the upright section, and a lesser volume of fines may be collected in the
dirt collection chamber of the handvac. This may reduce the rate at which the
handvac dirt collection chamber may be filled, and reduce the frequency at which the
handvac dirt collection chamber must be emptied. It will be appreciated that each

cyclonic stage may be of any design and may be designed to remove any type of dirt.

[00214] It will be appreciated that, in some embodiments, dirt separated by the
handvac may be collected in the supplemental dirt collection assembly. In such a
case, the dirt collection region of the handvac may be in communication
(automatically or manually selectively) with a dirt collection region in the
supplemental dirt collection assembly, which region may be isolated from the dirt
collection chamber for the cyclonic stage of the supplemental cyclone chamber

assembly.

[00215] It will be appreciated that, if air travels through up flow duct 144 to
handvac 112, when cyclone bin assembly 160 is connected to wand 144, air

travelling through wand 144 may be diverted into cyclone bin assembly 160 and
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returned to wand 144 from cyclone bin assembly 160 downstream of the diversion.
Optionally, in accordance with another aspect with is discussed in more detail
subsequently, and which is exemplified in the embodiment of FIGS. 20 and 26, in
some embodiments the diversion may occur automatically upon mounting of the
supplemental cyclone bin assembly 160 to upright section 108. For example,
cyclone bin assembly 160 may include a diversion member 428 which may be
positionable in the conduit of wand 144 between the upstream and downstream ends
364 and 360 of wand 144. As shown, diversion member 428 may divide wand 144
into an upstream wand portion 440 and a downstream wand portion 444. Diversion
member 428 may form an air-tight seal inside wand 144 for redirecting substantially
all air travelling through upstream wand portion 440 into air inlet 316 of cyclone bin
assembly 160. In turn, air outlet 320 of cyclone bin assembly 160 may discharge into

downstream wand portion 444 for travel downstream to handvac 112.

[00216] As exemplified in the embodiment of FIGS. 5, 12, and 25 supplemental
cyclone bin assembly 160, 160 may be any suitable cyclone bin assembly and may
include a cyclone chamber 308 and a dirt collection chamber 141. Cyclone chamber
308 may include an air inlet 316 for receiving dirty air from the surface cleaning head,
e.g., via wand 144, an air outlet 320 for discharging air, e.g., to handvac 112, a dirt
outlet 324 for discharging separated dirt into dirt collection chamber 141, a vortex
finder 400 and a cyclone axis 392. Wand 144 may include an upstream end 360
connected to surface cleaning head 104, and a downstream end 364 connected to

air inlet 316 of cyclone chamber 308.

[00217] From cyclone bin assembly 160, the airflow may flow downstream to
handvac 112. Accordingly, handvac cyclone bin assembly 136 is positioned
downstream of and in series with supplemental cyclone bin assembly 160. The air
may be received in handvac cyclone bin assembly 136 where additional particulate
matter may be further separated from the airflow and deposited into dirt collection
chamber 188. In many cases, the additional particulate matter separated by cyclone

bin assembly 136 may constitute less than 30% of the total volume of dirt separated
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from apparatus 100, and may constitute all or a majority of the fines that are
separated. Accordingly, dirt collection chamber 188 may be filled at a lower
volumetric rate than supplemental dirt collection chamber 141. This may help to

maintain dirt collection capacity in handvac 112.

[00218] In operation, air exiting air outlet 320 of cyclone bin assembly 160 may
enter handvac 112 for a second stage of cleaning by cyclone bin assembly 136. As
illustrated, handvac 112 may include a nozzle 412 having an upstream end 416 and
a downstream end 420. When handvac 112 is connected to upright section 108,
upstream end 416 may be fluidly connected with air outlet 320 of upright section 108,
and downstream end 420 may be fluidly connected with inlet 192 of handvac cyclone
chamber 184.

[00219] In operation, air may be drawn into dirty air inlet 124 and enter
upstream wand portion 440. Diversion member 428 may redirect the air traveling
through upstream wand portion 440 to enter air inlet 316 of cyclone chamber 308.
Air may travel through air inlet 316 tangentially to sidewall 376 and spiral downwardly
toward lower end wall 368, whereby dirt may be separated from the airflow and pass
through dirt outlet 324 to accumulate in dirt collection chamber 141. The airflow may
then travel downstream into vortex finder 400 and exit cyclone chamber 308 at air
outlet 320 at downstream end 404 of vortex finder 400, into an outlet passage 476.
Outlet passage 476 may have a downstream end fluidly connected to downstream
wand portion 444. The air may travel through downstream wand portion 444 to
downstream wand end 364 into handvac 112. In handvac 112, additional dirt may be
separated from the airflow by cyclone bin assembly 136 before the air is discharged

through clean air outlet 132.

[00220] It will be appreciated that, in accordance with this aspect, cyclone bin
assembly 160 may be any suitable cyclone bin assembly. In the example shown in
FIGS. 5, 12, and 25, cyclone chamber 308 includes a lower end wall 368, an upper

end wall 372, and a sidewall 376 extending between the lower end wall 368 and the
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upper end wall 372. Preferably, sidewall 376 is substantially cylindrical or

frustroconical in accordance with conventional cyclone chamber design.

[00221] Dirt outlet 324 may be formed as an opening in sidewall 376 for
directing separated dirt into dirt collection chamber 141. In some embodiments, at
least a portion of sidewall 376 of cyclone chamber 308 may form a common dividing
wall between cyclone chamber 308 and dirt collection chamber 141. In this case, dirt

outlet 324 may be formed as an opening in the common portion of sidewall 376.

[00222] Dirt outlet 324 may be formed at any suitable position on sidewall 376.
In the illustrated example, dirt outlet 324 is positioned at an upper end of cyclone
chamber 308 proximate upper end wall 372. More particularly, the illustrated
embodiment includes a dirt outlet 324 defined by a slot 380 in sidewall 376 bordered
by upper end wall 372. This may increase the capacity of dirt collection chamber
141. More specifically, dit may accumulate by gravity from the bottom of dirt
collection chamber 141 upwardly. Thus, the capacity of the dirt collection chamber
141 may be defined at least in part by the position of dirt outlet 324. Dirt collection
chamber 141 is full when the level of dirt in dirt collection chamber 141 rises to dirt
outlet 324. Accordingly, the capacity of dirt collection chamber 141 is the volume of
the dirt collection chamber 141 below dirt outlet 324. Thus, the capacity of dirt
collection chamber 141 may be increased by positioning dirt outlet 324 in an
uppermost position, such as proximate the upper end wall 372 of cyclone chamber

308 as shown.

[00223] Alternately, in some embodiments as exemplified in FIG 26, lower end
wall 368 may comprise or be an arrester plate 1280 which separates cyclone
chamber 308 from dirt collection chamber 141. In this case, dirt outlet 324 may be
formed by a gap between arrester plate 1280 and sidewall 376, where dirt particles

may fall by gravity into dirt collection chamber 141.

[00224] In accordance with another aspect which is discussed in more detall

subsequently, as exemplified, cyclone chamber 308 may include an inlet passage
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384 for redirecting axially-directed inlet air to flow tangentially to promote cyclonic
action in cyclone chamber 308. An upstream end 388 of inlet passage 384 may face
axially (i.e., substantially parallel to cyclone axis 392), and a downstream end (not
shown) of inlet passage 384 may face tangentially to cyclone chamber 308. Air
entering upstream end 388 of inlet passage 384 from air inlet 316 may travel along
inlet passage 384 and exit downstream end (not shown) in a tangential direction.
After spiraling upwardly around vortex finder 400 of cyclone chamber 308, the airflow
may enter vortex finder 400 and exit cyclone chamber 308 through air outlet 320 at a

downstream end 404 of vortex finder 400.

[00225] Handvac cyclone chamber 184 may be any suitable cyclone chamber.
In some embodiments, cyclone chamber 184 is substantially similar to cyclone
chamber 308. For example, cyclone chamber 184 may include an air inlet 192, an
inlet passage 420, a dirt outlet 200, a vortex finder 424, a dirt outlet 200, an air outlet
196, and a cyclone axis 248. Air from upright section 108 may axially enter air inlet
192, be redirected to a tangential direction by inlet passage 420, spiral upwardly
around vortex finder 424, deposit dirt into dirt outlet 200, and then exit cyclone

chamber 184 through air outlet 196 at a downstream end of vortex finder 424.

Modes of Operation

[00226] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the surface cleaning apparatus is reconfigurable to operate in a plurality of different
modes of operation. For example, the surface cleaning apparatus may be operable
in two or more of a handvac mode, a stair-cleaning mode, an above-floor cleaning
mode, a large dirt capacity upright mode, a lightweight upright mode, or a dual motor
upright mode. In some cases, the surface cleaning apparatus may be reconfigurable
between different modes of operation with a single act of connection or
disconnection. This may permit the surface cleaning apparatus to be quickly

reconfigured with minimal interruption.
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[00227] Referring to FIGS. 1, 5, and 13, surface cleaning apparatus 100, 152,
and 168 are shown in a large dirt capacity upright cleaning mode. In the large dirt
capacity upright cleaning mode, surface cleaning apparatus 100, 152, and 168 may
include surface cleaning head 104, upright section 108 including wand 144 and
supplemental dirt collection assembly 140, and handvac 112. The airflow path may
extend from dirty air inlet 124 of surface cleaning head 104 downstream through
wand 144 and then cyclone bin assembly 136 of handvac 112 to separate dirt from
the airflow and deposit that dirt into dirt collection chamber 141 of upright section 108
and/or handvac dirt collection chamber 188. In apparatus 152 and 168, cyclone bin
assembly 160 is also positioned in the airflow path for separating and collecting dirt
from the airflow and cyclone bin assembly 136 of handvac 112 may optionally be

bypassed as discussed subsequently.

[00228] As exemplified in FIGS. 12 and 12a one or more of the surface cleaning
head 104, upright section 108, and handvac 112 may be removably connected to
each other so as to be able to be assembled in a number of different combinations to
provide apparatus 152 with a number of different modes of operation. In some
embodiments, the wand 144 and supplemental assembly 140, 160 of upright section
108 may also be removably connected to each other to provide additional modes of
operation. For example, in the large dirt capacity upright cleaning mode, surface
cleaning head 104 may be connected to upstream end 360 of wand 144,
downstream end 364 of wand 144 may be connected to an air inlet 316 of cyclone
bin assembly 160, and air outlet 320 of cyclone bin assembly 160 may connected to

upstream end 416 of handvac nozzle 412.

[00229] The large dirt capacity upright cleaning mode as shown may be
particularly effective for cleaning large surface areas (e.g., the floor of one or more
rooms). The user may grasp handvac handle 484 to steer surface cleaning head 104
across the surface to be cleaned (i.e., handle 484 may be a drive handle of the
surface cleaning apparatus). The tall height 492 of apparatus 100, 152, and 168

provided in part by the interposition of wand 144 between surface cleaning head 104
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and handvac 112 may permit apparatus 100 to be operated by a user standing
upright. The large dirt capacity of dirt collection chamber 141 of upright section 108
may permit extended usage of apparatus 100 before the dirt collection chamber 141

becomes full and must be emptied.

[00230] As exemplified in FIGS. 4, 5, 12, 12a, 20 and 27-30, and 37-44 dirt
collection assembly 140 or cyclone bin assembly 160 may be selectively
disconnected from upright section 108 to reconfigure apparatus 100, 152, or 168
from the large dirt capacity upright mode to a light weight upright mode. Likewise,
dirt collection assembly 140 or cyclone bin assembly 160 may be selectively
reconnected to upright section 108 to reconfigure apparatus 100, 152, or 168 from a

light weight mode to a large dirt capacity upright mode.

[00231] Preferably, reconfiguring the apparatus from the large dirt capacity
upright mode to the light weight upright mode may require only a single user action
(e.g., disconnecting the dirt collection assembly 140 or cyclone bin assembly 160
from the upright section 108 may automatically close a dumping door of the handvac
if the dumping door is open and may also automatically close a diversion member if

the vacuum cleaner includes a supplemental cyclone bin assembly 160).

[00232] As exemplified in apparatus 100, door 228 which may have been open
in the large dirt capacity upright mode for connecting dirt collection chambers 188
and 141, may close automatically (i.e., without any further user interaction) upon
disconnecting dirt collection chamber 141, to seal bottom wall 216 of dirt collection
chamber 141. Exemplary mechanisms include a biasing member, such as a spring
and a mechanical or electrical drive member drivingly connected to the door to close

the door as supplemental assembly 140, 160 is removed.

[00233] As exemplified in apparatus 168, disconnecting cyclone bin assembly
160 from wand 144 may automatically reroute the airflow path to extend directly from
upstream wand end 360 to downstream wand end 364 without the intermediary

diversion to cyclone bin assembly 160. Therefore, the airflow path between surface
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cleaning head 104 and handvac 112 is automatically reconfigured by disconnection
of cyclone bin assembly 160 to reconfigure apparatus 168 to the light weight upright
mode. Accordingly, apparatus 168 may be continually operated while being

reconfigured.

[00234] In alternative embodiments, door 228 of apparatus 100 may be
manually closed as another step before, during or after dirt collection assembly 140 is
disconnected from upright section 108 to complete the reconfiguration to the light
weight upright mode. For example, a user may manually close the door. In other
embodiments, as described in more detail below, a diversion valve of apparatus 168
may require manual closure as another step after cyclone bin assembly 160 is
disconnected from wand 144 to complete the reconfiguration to the light weight
upright mode. Alternately, a single actuator may be manually operated to close the

door and the diversion valve.

[00235] As exemplified in FIG. 4, apparatus 152 may be reconfigurable from the
large dirt capacity upright mode to a light weight upright mode by disconnecting
assembly 140, 160 from wand 144. In some cases, it may be desirable to
momentarily reconfigure an apparatus to the lightweight upright mode to complete a
task (e.g., clean under an article of furniture), and afterward reconfigure the
apparatus to the large dirt capacity upright mode. In the illustrated example, the
airflow path between surface cleaning head 104 and handvac 112 persists during
and after reconfiguration of apparatus 100 from the large dirt capacity upright mode
to the lightweight upright mode. This may permit apparatus 100,to be operated
continuously (i.e., air to continue to travel between inlet 124 and outlet 132) before,
during, and after reconfiguration to the lightweight upright mode. In turn, this may
allow for a quick reconfiguration with little or no disruption. It will be appreciated that
if a cyclone is provided in the supplemental assembly (e.g., assembly 160), there
may be a short period during which the diversion valve is not closed during the

transition.
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[00236] In some cases, reconfiguring apparatus 100, 152, or 168 from the large
dirt capacity upright mode to the lightweight upright mode may provide a reduction in
weight (i.e., by the removal of dirt collection assembly 140 or cyclone bin assembly
160), and a more slender profile. Thus, the lightweight upright mode may make
apparatus 100, 152, or 168 easier to lift (e.g., carry upstairs), and easier to maneuver
under and around furniture and the like. However, in this mode, all of the dirt
separated by cyclone bin assembly 136 in the lightweight upright mode is collected in
dirt collection chamber 188. Thus, apparatus 100, 152, or 168 may have less dirt
collection capacity in the lightweight upright mode as compared with the large dirt

capacity upright mode.

[00237] Referring now to FIGS. 31-33, 44a, and 44b, apparatus 100 and 168
are shown in an above-floor cleaning mode. As illustrated, apparatus 100 and 168 in
the above-floor cleaning mode include handvac 112 and wand 144. Apparatus 100,
152, and 168 may be reconfigured from the lightweight upright mode to the above-
floor cleaning mode by disconnecting surface cleaning head 104 from wand 144. It
will be appreciated that assembly 140,160 may be retained in an above floor cleaning
mode if desired. However, this would add extra weight to the apparatus in the above

floor cleaning mode.

[00238] Referring to FIG. 36a, apparatus 152 is shown in another above-floor
cleaning mode. As shown, apparatus 152 in an above-floor cleaning mode may
include handvac 112 and an accessory wand 145. Accessory wand 145 may be
provided supplementary to wand 144 of upright section 108. For example, accessory
wand 145 may be removably mountable to a sidewall of upright section 108, as
shown in FIG. 5. Still referring to FIG. 36a, in the above-floor cleaning mode shown,
upstream end 360 may provide the dirty air inlet, and downstream end 364 may be
removably fluidly connected to handvac nozzle 412. Accessory wand 145 may have
any suitable length 516. For example, wand 144 may have a length sufficient to
permit apparatus 100 to be used as an upright vacuum cleaner in the configuration of

Figure 5. Accordingly, wand 144 may be 2 — 4 feet long. In contrast, accessory wand
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145 may be shorter than wand 144 (e.g., a user wants to be closer to the area to be
cleaned in an above floor cleaning mode) and accordingly accessory wand 145 may
be 6-18 inches.

[00239] In the above-floor cleaning mode, the upstream end 496 of wand 144
may provide the dirty air inlet of apparatus 100, 152, or 168. The above-floor
cleaning mode may be well suited to cleaning surfaces above the floor, or more
generally surfaces that are not substantially horizontal, and for cleaning in crevices
which surface cleaning head 104 might be unable to access. The wand 144 may
provide extended reach for distant cleaning surfaces (e.g., curtains, and ceilings). An
auxiliary cleaning tool such as a crevice tool, brush or the like may be attached to the

inlet end of the wand.

[00240] Preferably, apparatus 100, 152, or 168 may be reconfigured from the
lightweight upright mode to the above-floor cleaning mode by a single user action —
disconnection of surface cleaning head 104 from the upstream end 496 of wand 144.
This may permit the apparatus to be quickly reconfigured with little or no disruption.
For example, the apparatus may operate continuously before, during, and after
reconfiguration from the lightweight upright mode to the above-floor cleaning mode.
This may permit a user to conveniently reconfigure the apparatus to the above-floor
cleaning mode to clean a surface inaccessible in the lightweight upright mode, and
afterward reconfigure the apparatus to the lightweight upright mode to continue

cleaning, e.g., the floor.

[00241] In some embodiments, the above-floor cleaning mode may further
include dirt collection assembly 140. For example, a user may reconfigure apparatus
100, 152, or 168 from the large dirt capacity upright mode (FIGS. 1, 5, and 13) to the
above-floor cleaning mode by disconnecting surface cleaning head 104 from wand
144, while maintaining dirt collection assembly 140 in place on wand 144. An above-
floor cleaning mode of this configuration may provide apparatus 100 with the reach of

the above-floor cleaning mode, and the storage capacity of the large dirt capacity
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upright mode. In some embodiments, dirt collection assembly 140 may be a one
piece assembly with the wand 144 (i.e., irremovably connected to wand 144), in

which case the wand 144 may be an up flow duct.

[00242] Referring to FIG. 22, apparatus 100, 152, and 168 may be reconfigured
to a handvac mode from any other mode of operation by disconnecting handvac 112
(e.g., from wand 144). As illustrated, the handvac mode may include handvac 112
alone. In the handvac mode, upstream end 416 of nozzle or inlet conduit 412 may
provide the dirty air inlet 131. Optionally, one or more accessories (not shown), such
as a brush, crevice tool, auxiliary wand 145 may be connected to nozzle 412. If a
wand 144 is part of dirt collection assembly 140 then an accessory wand 145 may be

provided which is connectable to nozzle 412.

[00243] The handvac mode of apparatus 100 may be lighter, smaller, and more
agile than the other modes of operation. However, the handvac mode may have a
smaller dirt collection capacity than the large dirt capacity upright mode (FIGS. 1, 5,

and 13) for example.

[00244] In some cases, a user may wish to momentarily disconnect handvac
112 for use in the handvac mode (e.g., to clean a surface that is more accessible in
the handvac mode), and then return the apparatus to the previous mode. For
example, apparatus 100, 152, or 168 may be momentarily reconfigured from the
large dirt capacity upright mode (FIGS. 1, 5, and 13) or from the lightweight upright
mode (FIGS. 27 and 37) to the handvac mode be merely removing the handvac and

afterward reconfigured again to the upright mode.

[00245] It may be beneficial for the dirt collection chamber 188 of handvac 112
to have capacity available for use in the handvac mode upon disconnecting handvac
112 from upright section 108. Further, it may be beneficial for dirt collection chamber
188 of handvac 112 to reclaim capacity after reconnecting handvac 112 to upright
section 108. This may be achieved by having dirt collection chamber 188 empty into

assembly 140, 160 continually while handvac 112 is attached to the assembly,
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manually before removal of the handvac or upon removal of the handvac. The dirt
capacity may be reclaimed by having dirt collection chamber 188 empty into
assembly 140, 160 upon replacing handvac 112 to the assembly (either manually or

automatically upon replacement).

[00246] An example of such a reconfiguration is discussed with respect to the
embodiment of FIG. 21, In the illustrated example, handvac dirt collection chamber
188 has a bottom wall 216 that remains open to dirt collection assembly 140 while
the handvac is attached to permit dirt from handvac dirt collection chamber 188 to
transfer (e.g., by gravity) to dirt collection chamber 141 thereby preventing dirt
collection chamber 188 from being filled while the apparatus is used in one of the

upright operating modes. .

[00247] Apparatus 100 may be reconfigured from the handvac mode to the
large dirt capacity upright mode by reconnecting handvac 112 to upright section 108.
Preferably, reconnecting handvac 112 to upright section 108 automatically opens
handvac dirt collection chamber 188 to dirt collection chamber 141 for transferring at
least a portion of the dirt, collected while in the handvac mode, to dirt collection
chamber 141 thereby emptying dirt collection chamber 188 so that dirt collection

chamber 188 is not full when the handvac is once again used in the handvac mode.

[00248] In some embodiments, handvac dirt collection chamber 188 does not
empty into assembly 140, 160 when attached to the assembly, manually or
automatically. For example, FIGS. 25 and 26 show exemplary embodiments of
apparatus 152 and 168 where assemblies 160 and 188 receive and store dirt
separately at all times. As shown, upright dirt collection chamber 141 may receive
and collect dirt separated by auxiliary cyclone bin assembly 160, and handvac dirt
collection chamber 188 may separately receive and collect dirt separated by handvac

cyclone bin assembly 136.

[00249] Turning now to FIGS. 123-126, apparatus 152 is shown in accordance

with another embodiment. As exemplified, handvac cyclone bin assembly 136 may
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include a plurality of cyclonic cleaning stages arranged in series. For example, and
referring to FIGS. 125 and 126, cyclone bin assembly 136 may include a first cyclonic
cleaning stage 640 arranged in series upstream from a second cyclonic cleaning
stage 644. First cyclonic cleaning stage 640 may include one or more air outlet(s)

196a which discharge into air inlet(s) 192b of second cyclonic cleaning stage 644.

[00250] Referring now to FIG. 127, each cyclonic cleaning stage 640 and 644
may include one or more cyclone chambers 184 in parallel. For example, cyclonic
cleaning stages 640 and 644 may each include one cyclone chamber 184, or may
each include a plurality of cyclone chambers 184. Alternatively, one of cyclonic
cleaning stages 640 and 644 may include one cyclone chamber 184 and the other
stage may include a plurality of cyclone chambers 184. In the illustrated example,
first cyclonic cleaning stage 640 includes one cyclone chamber 184a, and second
cyclonic cleaning stage 644 includes a plurality of cyclone chambers 184b arranged
in parallel. For example, second cyclonic cleaning stage 644 may include four or

more cyclone chambers 184b arranged in parallel.

[00251] Second stage cyclone chamber(s) 184b may have any suitable
orientation relative to first stage cyclone chamber(s) 184a. For example, each of
second stage cyclone chamber(s) 184b may have an air inlet 192b and an air outlet
196b both positioned proximate a rear end 648 of the second cyclonic cleaning stage
644 (rearward with respect to the inlet of the handvac), or both positioned proximate
a front end 652 of the second cyclonic cleaning stage 644. Alternatively, each of
second stage cyclone chamber(s) 184b may have an air inlet 192 positioned
proximate one of the front and rear ends 648 and 652, and an air outlet 196b
positioned proximate the other of the front and rear ends 648 and 652. In the
illustrated example, second stage cyclone chambers 184b are shown including air
inlets 192b at front end 648 and air outlets at rear end 652. This may reduce
directional changes in the airflow which may reduce backpressure developed through

second stage cyclone chambers 184b for enhanced airflow efficiency. As shown,
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axes 248b of second stage cyclone chamber 184b may be parallel to axis 248a of

first stage cyclone chamber 184a.

[00252] Handvac cyclone bin assembly 136 may include one or more dirt
collection regions 188. For example, cyclone chambers 184 of first and second
cyclonic cleaning stages 640 and 644 may separate dirt into one common dirt
collection region 188, or each cyclonic cleaning stage 640 and 644 may include a
separate dirt collection region 188. In the latter case, all first stage cyclone
chamber(s) 184a may discharge dirt into the first stage dirt collection region 188a,
and all second stage cyclone chamber(s) 184b may discharge dirt into the second
stage dirt collection region 188b. In the illustrated embodiment, handvac cyclone bin
assembly 136 includes one first stage dirt collection region 188a, and a plurality of
second stage dirt collection regions 188b, where each second sage dirt collection
region 188b receives dirt discharged by a respective second stage cyclone chamber
184b.

[00253] Reference is now made to FIGS. 34-36, which show apparatus 100,
152, or 168 in a stair-cleaning mode of operation. As shown, apparatus 100, 152, or
168 in stair-cleaning mode may include handvac 112 directly connected to surface
cleaning head 104. For example, nozzle 412 may be connected to pivot joint 116 of

surface cleaning head 104.

[00254] The stair-cleaning mode of operation may be especially suitable for
cleaning stairs and the like, where frequent lifting is required to clean the desired

surface areas.
Handvac Center of Gravity in the Upright Modes

[00255] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
when the apparatus is in an upright mode and, in particular in a large dirt capacity
upright mode, the center of gravity of the handvac may be located directly above the

cyclone bin assembly (or dirt collection chamber) of the upright section.
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[00256] As exemplified in FIGS. 21 and 25, apparatus 100 is shown in a large
dirt capacity upright mode in a storage position. In the illustrated example, handvac
112 is shown including a handvac center of gravity 524. As shown, center of gravity
524 may be positioned vertically above dirt collection assembly 140/cyclone bin
assembly 160 between the front and rear ends 532, 544 and 536, 548 of dirt
collection assembly 140/cyclone bin assembly 160. Preferably, center of gravity 524
is positioned substantially centrally between front and rear ends 532, 544 and 536,
548 of dirt collection assembly 140/cyclone bin assembly and may be aligned with

the wand.

[00257] Alternately, or in addition, as exemplified, center of gravity 524 is
positioned between cyclone bin assembly 136 and suction motor 204, inside

premotor filter chamber 556 of handvac 112.

Configuration of the Auxiliary Assembly

[00258] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a surface cleaning apparatus may have an upright section with an auxiliary dirt
collection assembly 140 or auxiliary cyclone bin assembly 160 sized, shaped, and
positioned according any one of a plurality of different configurations relative to the

wand of the upright section and the handvac.

[00259] In some embodiments, a surface cleaning apparatus is provided having
an upright mode wherein the auxiliary assembly 140, 160 and the handvac are
positioned on the same side of the wand. As exemplified in FIGS. 1, 21, 24, 45, and
46, auxiliary assembly 140, 160 and handvac dirt collection chamber 188 may both
extend rearwardly of wand 144. Referring to FIG 21, rear end 536 of dirt collection
assembly 140 is shown positioned a rearward distance 564 from wand axis 568.
Bottom wall 216 of dirt collection chamber 188 is shown positioned a rearward
distance 576 from wand axis 568. Preferably, distances 564 and 576 are

substantially equal. In alternative embodiments, distances 564 and 576 may be
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different. For example, distance 560 may be greater than distance 576, or distance
576 may be greater than distance 564. If rear end 536 is at an angle to the vertical
as exemplified, then the handvac is preferable designed such that the rear end does
not extend rearwardly past a projection of the line of rear end 536. Accordingly, the
lowest extend to which upright section 108 may be pivoted rearwardly is determined

by the auxiliary assembly and not the handvac.

[00260] In some embodiments, a surface cleaning apparatus is provided having
an upright mode wherein the auxiliary assembly 140, 160 and the handvac are
positioned on opposite sides of the wand. As exemplified in FIG. 26, dirt collection
assembly 140 of upright section 108 is positioned forwardly of wand 144, and
handvac dirt collection chamber 188 is positioned rearwardly of wand 144. An
advantage of this design is that the weight of the auxiliary assembly 140, 160 is on
the opposite side of wand 144 from the handvac and may assist in offsetting the

hand weight of the handvac felt by a user holding the handle of the handvac.

[00261] In some embodiments, a surface cleaning apparatus is provided having
an upright mode where the auxiliary assembly 140, 160 and handvac are positioned
on opposite left and right sides of the wand. For example, in apparatus 168, cyclone
bin assembly 160 may be mounted to one of the left or right sides of upright section
108, and handvac 112 may be oriented relative to the upright section 108 such that
dirt collection chamber 188 extends to the other of the left or right sides of upright

section 108.

[00262] In some embodiments, the auxiliary assembly 140, 160 of the upright
section surrounds at least a portion of the wand. Referring to FIGS. 1, 21, 24, 45 and
46, apparatus 100 is shown including an upright section 108 having dirt collection
assembly 140 which partially surrounds wand 144. In the illustrated example, dirt
collection assembly 140 includes a channel 584 for receiving at least a portion of

wand 144. As shown, channel 584 may extend the height 588 of dirt collection
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assembly 140 between lower and upper ends 292 and 596. Channel 584 may also

extend in depth from front end 532 rearwardly toward rear end 536.

[00263] As exemplified, dirt collection assembly 140 includes left and right
portions 600 and 604 on opposite left and right sides of channel 584. In the upright
mode of apparatus 100, wand 144 may be at least partially received in channel 584,
whereby left and right portions 600 and 604 are positioned to the left and right sides
of wand 144. As shown, a front end 532 of dirt collection assembly 140 may extend
forwardly of wand 144, such that at least a portion of wand 144 is positioned between

the front and rear ends 532 and 536 of dirt collection assembly 140.

[00264] In the illustrated embodiment, dirt collection assembly 140 may also
surround at least a portion of handvac 112 in the upright mode of apparatus 100. In
the illustrated embodiment, an outlet end 608 of wand 144 may be received in
channel 584 of dirt collection assembly 140. Accordingly, a front portion of handvac
112 may extend into channel 584 for connection with outlet end 608 of wand 144. In
the illustrated embodiment, nozzle 412 and inlet passage 420 of handvac 112 may
be positioned inside channel 584 of dirt collection assembly 140 in the upright mode

of apparatus 100.

Upright section with a Plurality of Cyclones

[00265] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the supplemental cyclone bin assembly 160 may have a plurality of cyclones
positioned in series and/or in parallel in the airflow path. The cyclones may be
positioned to the same side of the upright section (e.g., front or back, left or right), or
on different sides of the upright section (e.g., one front and one back or one on the
right side and one on the left side).In one embodiment, the upright section may use

two cyclones and the wand may be positioned between the two cyclones.

[00266] As exemplified in FIGS. 47-51,auxiliary cyclone assembly 160

comprises first and second supplemental cyclone bin assemblies 161, which may be

45
7554790

Dyson Ex1004
Page 55



individual units or may be formed as a single unit or housing. Each cyclone bin
assembly 161 is shown including a cyclone chamber 308 and a dirt collection
chamber141. Dirt collection chambers 141 may be combined to form a common
repository for dirt separated by both cyclone bin assemblies 161 or each cyclone bin

assembly 161 may have a separate dirt collection chamber 141.

[00267] Each cyclone chamber 308 may be any suitable cyclone chamber and
maybe the same or different. As shown, each cyclone chamber 308 may include a
tangential air inlet 344 proximate upper end 374, and an axial air outlet 320 at a

downstream end of vortex finder400.

[00268] Cyclone bin assemblies 161 may be positioned in parallel in the airflow
path between surface cleaning head 104 and handvac 112. As exemplified, the
airflow path may extend from surface cleaning head 104 through an upstream wand
portion 440, diverge into the inlets 316 of cyclone chambers 308 through cyclone
chambers 308 to their respective air outlets 320. Each cyclone bin assembly 161
may include an outlet passage 476 connecting air outlets 320 to downstream portion
444 of wand 144 where the airflow path converges. From downstream portion 444 of
wand 144, the airflow path may extend through handvac 112 and exit out clean air
outlet 132.

[00269] As exemplified, upstream and downstream portions 440 and 444 of
wand 144 may be divided by a diversion member 712, which is described
subsequently with respect to a further alternate aspect. Air traveling downstream
through upstream portion 440 may contact diversion member 712 and be redirected
laterally into air inlets 316 of cyclone chambers 308. Outlet passages 476 of cyclone
bin assemblies 161 may converge to form a single airflow path in downstream portion

444 of wand 144 above diversion member 712.

Diversion Valve
[00270] In accordance with another aspect of this disclosure, which may be

used by itself or in combination with any one or more other aspects of this disclosure,
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a diversion valve is provided which diverts air travelling through upright section 108
(e.g., the wand 144) into the auxiliary assembly 160 (e.g., supplemental cyclone or
cyclones 308). Preferably, the diversion valve operates automatically upon the
auxiliary assembly 160 being disconnected from and/or connected to the surface

cleaning apparatus.

[00271] As exemplified in FIG. 20, cyclone bin assembly 160 may be selectively
connected to upright section 108 whereby the airflow path may be reconfigured to
extend through cyclone bin assembly 160. Similarly, cyclone bin assembly 160 may
be selectively disconnected from upright section 108 whereby the airflow path may
be reconfigured to extend through wand 144 from end to end without diversion.
Preferably, the airflow path reconfiguration is automatic upon connection and/or

disconnection of cyclone bin assembly 160 to upright section 108.

[00272] In some embodiments, wand 144 may include a diversion outlet 704
and a diversion inlet 708 positioned between the upstream and downstream ends
360 and 364 of wand 144. The diversion outlet 704 and diversion inlet 708 may be
selectively opened when connecting cyclone bin assembly 160 to upright section 108
to reconfigure the airflow path to divert into the cyclone bin assembly 160 at diversion
outlet 704, and to return to the wand 144 from cyclone bin assembly 160 at diversion
inlet 708. Upright section 108 may include a diversion valve for opening and closing
diversion outlet 704 and inlet 708.

[00273] A diversion valve 712 according to a first embodiment is exemplified in
FIGS. 52-57. As exemplified, diversion valve 712 may include a sleeve 716
positioned inside of wand 144, and a pedal 720 for moving sleeve 716 between an

open position and a closed position.

[00274] Sleeve 716 may be a conduit for fluidly coupling upstream and
downstream wand portions 440 and 444 in the closed position of diversion valve 712
(see FIGS. 52 and 55) to bypass diversion outlet and inlet 704 and 708. Preferably,

sleeve 716 may be a rigid conduit. Alternatively, sleeve 716 may include flexible
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and/or collapsible elements. Effectively, sleeve 716 may close diversion outlet and
inlet 704 and 708 in the closed position of diversion valve 712. Optionally, diversion
valve 712 may include one or more sealing members (e.g., O-rings) which may form
an air-tight seal between sleeve 716 and upstream wand portion 440, and between
sleeve 716 and downstream wand portion 444 to help prevent the escape of air
through diversion outlet and inlet 704 and 708 in the closed position of diversion

valve 712.

[00275] Sleeve 716 may be movable axially along wand 114 between the
closed position (FIGS. 52 and 55) and the open position (FIGS. 54 and 57).
Preferably, sleeve 716 is moved to the open position automatically by mounting
cyclone bin assembly 160 to upright section 108 (e.g., connecting to wand 144),
and/or moved to the closed position automatically by dismounting cyclone bin
assembly 160 from upright section 108 (e.g., disconnecting from wand 144). In the
illustrated embodiment, sleeve 716 is drivingly coupled to a pedal 720. Pedal 720
may be depressed to move sleeve 716 from the closed position of FIGS. 52 and 55
to the open position of FIGS. 54 and 57. As shown, pedal 720 may be positioned
axially below sleeve 716 and extend outwardly of wand 144 to be depressed by
cyclone bin assembly 160 when mounting cyclone bin assembly 160 to upright
section 108. Pedal 720 and sleeve 716 may be integrally molded, or separately

formed and connected, to move axially up and down as a unit.

[00276] As exemplified, pedal 720 and sleeve 716 may be movably mounted to
wand 144 for axial movement between the open and closed position. As shown,
pedal 720 and sleeve 716 may move downwardly from the closed position (FIGS. 52
and 55) to the open position (FIGS. 54 and 57). In the closed position, sleeve 716
may extend the airflow path directly across the threshold between the upstream and
downstream wand portions 440 and 444. In the open position, sleeve 716 may be
retracted into the upstream wand portion 440 to open diversion outlet 704 and inlet
708, and thereby permit the airflow path to be diverted through diversion outlet 704,

cyclone bin assembly 160 and diversion inlet 708. As shown, diversion outlet 704
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may be positioned at a downstream end 724 of upstream wand portion 440, and
diversion inlet 708 may be positioned at an upstream end 728 of downstream wand

portion 444.

[00277] In an alternative embodiment, sleeve 716 may have one or more
openings which align with diversion outlet and inlet 704 and 708 in the open position
of valve 712. In the closed position, the openings in sleeve 716 may be closed by
alignment with solid wall portions of wand 144, and diversion outlet and inlet 704 and
708 may be closed by alignment with solid wall portions of sleeve 716. In this case,
sleeve 716 may be positioned inside the upstream and downstream wand portions

440 and 444 in both the open and closed positions of valve 712.

[00278] Preferably, sleeve 716 is biased to the closed position. For example,
valve 712 may include a biasing member which acts on sleeve 716 to bias sleeve
716 to the closed position. In the illustrated example, valve 712 includes a spring
732 which acts on pedal 720 to urge pedal 720 and sleeve 716 upwardly to the
closed position. In alternative embodiments, sleeve 716 may not be biased to the
closed position. For example, sleeve 716 may include an actuator, such as a switch
or lever, which must be manually activated to move sleeve 716 to the closed position

or is moved by assembly 160 when assembly 160 is removed.

[00279] Still referring to FIGS. 52-57, cyclone bin assembly 160 may include an
engagement member for mating with pedal 720 to mount cyclone bin assembly 160
on pedal 720. In the illustrated example, a cavity 736 is formed in sidewall 376 of
cyclone bin assembly 160 for receiving pedal 720. In use, cyclone bin assembly 160
may be set onto pedal 720 such that pedal 720 is received in cavity 736. Preferably,
the weight of cyclone bin assembly 160 on pedal 720 is sufficient to overcome the
bias of valve biasing member 732, and move pedal 720 and sleeve 716 downwardly
to the open position. In alternative embodiments, additional downward force must be
applied by the user to move pedal 720 and sleeve 716 downwardly against the bias

of the biasing member 732 and/or an actuator, such as a foot pedal, may be utilized.
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[00280] Cyclone bin assembly 160 may be toed onto pedal 720 (see e.g., FIGs
53, 56), and then pivoted on pedal 720 into position (see e.g., FIGs 54, 57) after
pedal 720 and sleeve 716 have moved downwardly to the open position. In the
illustrated example, cyclone bin assembly 160 may be set onto pedal 720 with
cyclone axis 392 extending at a (non-zero) angle to wand axis 740, and then lowered
with pedal 720 to move valve 712 to the open position, and finally pivoted about
pedal 720 toward wand 144 to complete the connection of cyclone bin assembly 160
to wand 144. A locking member, such as a latch 744, which may be located at the
end of the upper end or wand 144, may be provided to secure assembly 160 in
position. In some embodiments, cyclone axis 392 may be substantially parallel to

wand axis 740 when cyclone bin assembly 160 is connected to wand 144.

[00281] Cyclone bin assembly 160 may include a diversion member 428 for
dividing wand 144 into upstream and downstream wand portions 440 and 444, and
for diverting flow from the upstream wand portion 440 into cyclone bin assembly inlet
316. Diversion member 428 may take any suitable form. In the illustrated
embodiment, diversion member 428 is a substantially flat plate which extends
outboard of sidewall 376 for protruding into wand 144 through one of diversion outlet
704, diversion inlet 708, or another opening into wand 144. Alternatively, diversion
member 428 may be curved to provide a less abrupt change in airflow direction,
which may reduce the pressure drop across the diversion member 428. Optionally,
diversion member 428 may include or interface with a sealing member (e.g., a
deformable elastomeric seal) to form an airtight barrier between upstream and
downstream wand portions 440 and 444. Alternately, the diversion member may be
a separate member that is installed as a separate step when (i.e., before, during,

and/or after) connecting cyclone bin assembly 160 to the wand 144.

[00282] As exemplified, when cyclone bin assembly 160 is mounted to wand
144, as shown in FIGS. 54 and 57, air inlet 316 of cyclone chamber 308 is connected

to diversion outlet 704 for receiving air from upstream wand portion 440 into cyclone
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chamber 308, and outlet passage 476 is connected to diversion inlet 708 for

discharging air from cyclone bin assembly 160 into downstream wand portion 444.

[00283] Cyclone bin assembly 160 may be removably mounted to wand 144 by
any suitable mechanism. In the illustrated embodiment, cyclone bin assembly 160
includes a latch 744 on handle 616 for engaging a tab 746 which extends outwardly
of wand 144. Latch 744 may be user-operable by a user grasping handle 616 to
release latch 744 from tab 746 for disconnecting cyclone bin assembly 160 from
wand 144. Preferably, biasing member 732 of valve 712 automatically and
immediately moves sleeve 716 to the closed position upon disconnection of cyclone
bin assembly 160 to reconfigure the airflow pathway by closing diversion inlet and
outlet 704 and 708.

[00284] A diversion valve 712 according to a second embodiment is exemplified
in FIGS. 58-63. Diversion valve 712 is similar to diversion valve 712 of FIGS. 52-57
in many respects except, for example that sleeve 716 is embodied by a collapsible

hose 716 instead of a more rigid conduit.

[00285] As exemplified, diversion valve 712 includes a collapsible sleeve 716
positioned inside of wand 144, and a pedal 720 for moving hose 716 been an open

position and a closed position.

[00286] Sleeve 716 may be a collapsible conduit for fluidly coupling upstream
and downstream wand portions 440 and 444 in the closed position of diversion valve
712 (see FIGS. 60 and 63) to bypass diversion inlet and outlet 708 and 712.
Optionally, diversion valve 712 may include one or more seals (e.g., O-rings) which
form an air-tight seal between sleeve 716 and upstream wand portion 440, and
between sleeve 716 and downstream wand portion 444 to help prevent the escape of
air through diversion inlet and outlet 704 and 708 in the closed position of diversion

valve 716.

[00287] In the illustrated embodiment, sleeve 716 has a fixed-position upstream

end 756 sealed to upstream wand portion 440, and a downstream end 760 axially
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movable inside wand 144. Downstream end 760 may be movable toward upstream
end 756 to the open position (FIG. 60 and 63) whereby sleeve 716 is partially
collapsed with downstream end 760 positioned in the upstream wand portion 440
upstream of diversion outlet 704. Downstream end 760 may also be movable away
from upstream end 756 to the closed position (FIGS. 58 and 61) whereby sleeve 716
is extended with downstream end 760 position in the downstream wand portion 444

downstream of diversion inlet 708.

[00288] As exemplified, pedal 720 may be drivingly coupled to downstream end
760 of sleeve 716. Pedal 720 may be depressed (e.g. by the weight of cyclone bin
assembly 160) to move downstream end 760 into the upstream wand portion 440,
collapsing sleeve 716 into the open position of FIGS. 60 and 63. Pedal 720 may also
be raised (e.g. automatically by action of biasing member 732 upon release of pedal
720 or pulled upwardly by assembly 160) to move downstream end 760 into the
downstream wand portion 444, extending sleeve 716 into the closed position of

FIGS. 58 and 61. Alternately, a manual actuator may be used.

[00289] A diversion valve 712 according to a third embodiment is exemplified in
FIGS. 64-71. As exemplified, diversion valve 712 may include a diversion outlet door
772 and a diversion inlet door 776. Doors 772 and 776 may be opened when
cyclone bin assembly 160 is connected to wand 144 for reconfiguring the airflow path
to extend through cyclone bin assembly 160. Doors 772 and 776 may also be closed
when cyclone bin assembly 160 is disconnected from wand 144 for reconfiguring the
airflow path to extend directly across the threshold between upstream and

downstream wand portions 440 and 444.

[00290] In the illustrated embodiment, doors 772 and 776 are pivotally mounted
to wand 144 for movement between a closed position (see FIGS. 64 and 67-69) in
which doors 772 and 776 seal diversion outlet 704 and inlet 708 respectively, and an
open position (see FIGS. 66 and 71) in which doors 772 and 776 are open to allow

air to flow through doors 772 and 776 between wand 144 and cyclone bin assembly
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160. Doors 772 and 776 may be pivotally mounted to wand 144 in any suitable
manner. In the example shown, doors 772 and 776 are pivotally mounted to wand
144 by a common hinge 780. As shown, door 772 may pivot inwardly about hinge
780 toward a downstream direction, and door 776 may pivot inwardly about hinge
780 toward an upstream direction. In alternative embodiments, each of doors 772

and 776 may be pivotally mounted to wand 144 by a different hinge.

[00291] Preferably, doors 772 and 776 open automatically by connecting
cyclone bin assembly 160 to wand 144. In the illustrated example, cyclone bin
assembly 160 includes an inlet nose 784 for pushing open diversion outlet door 772,
and an outlet nose 788 for pushing open diversion inlet door 776. As shown, noses
784 and 788 may extend outwardly of sidewall 376 for projecting through diversion
outlet and inlet 704 and 708 respectively upon connecting cyclone bin assembly 160
to wand 144.

[00292] Preferably, when cyclone bin assembly 160 is connected to wand 144,
an airflow path is formed between diversion outlet 704 and air inlet 316, and between
diversion inlet 708 and air outlet 320, such that the airflow path from upstream wand
portion 440 to downstream wand portion 444 is reconfigured to extend through
cyclone bin assembly 160. In the illustrated example, connecting cyclone bin
assembly 160 to wand 144 may include pushing noses 784 and 788 into diversion

outlet and inlet 704 and 708 respectively to open doors 772 and 776.

[00293] Noses 784 and 788 may take any suitable form. As exemplified, nose
784 may be formed as a diversion member including an inlet passage having an
upstream end 792 and a downstream end 796. Upstream end 792 may extend into
wand 144 and form a seal with upstream wand portion 440 to redirect the airflow in
upstream wand portion 440 to enter nose 784 toward downstream end 796. In the
illustrated embodiment, upstream wand portion 440 includes a sealing ring 800
adjacent an upstream side 804 of diversion outlet door 772 onto which downstream

end 796 may be seated for forming an airtight seal between upstream wand portion
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440 and downstream end 796. Alternatively, or in addition, upstream side 804 may
include a sealing member. Downstream end 796 of nose 784 may be integrally

formed or otherwise connected with air inlet 316.

[00294] In the illustrated example, nose 788 is formed as a triangular plate
which projects outwardly from air outlet 320. In other embodiments, nose 788 may
have another suitable form for pushing diversion inlet door 776, such as a circular or
rectangular plate or a rod for example. As shown, when cyclone bin assembly 160 is
connected to wand 144, nose 788 projects into diversion inlet 708 pushing open
diversion inlet door 776. This may permit air outlet 320 to sealingly abut diversion
inlet 708 for forming an airflow path between air outlet 320 and downstream wand
portion 444. Optionally, a seal 808 may be provided at the interface between air

outlet 320 and diversion inlet 708 for enhancing the airtightness of the connection.

[00295] It will be appreciated that in alternative embodiments, nose 788 may be
formed as an outlet passage, which may be curved similar to nose 784. This may
make the change in airflow direction across nose 788 less abrupt, which may reduce

pressure losses.

[00296] Preferably, when cyclone bin assembly 160 is disconnected from wand
144, doors 772 and 776 automatically close to reconfigure the airflow passage to
extend directly from upstream wand portion 440 to downstream wand portion 444
without diversion through diversion outlet 704 or inlet 708. For example, doors 772
and 776 may be biased to the closed position by a biasing member, such as a spring.
In the illustrated embodiment, diversion valve 712 includes a torsional spring 812.
Spring 812 may be positioned to bias both of doors 772 and 776 to the closed
position. In the illustrated embodiment, spring 812 is held in a spring housing 816
mounted to an inside face 820 of diversion outlet door 772. As shown, spring 812
may have an arm 824 connected to diversion inlet door 776, effectively biasing doors
772 and 776 away from each other to their respective closed positions. In alternative

embodiments, each of doors 772 and 776 may have a separate biasing member.
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[00297] A diversion valve 712 according to a fourth embodiment is exemplified
in FIGS. 72-77. Diversion valve 712 is similar to diversion valve 712 of FIGS. 64-71
in many respects except, for example, the door which selectively closes diversion
outlet 704 and inlet 708.

[00298] In the illustrated embodiment, diversion valve 712 includes a door 772.
Door 772 may be movable between a closed position (FIGS. 72 and 75) in which
door 772 seals diversion outlet 704 and inlet 708, and an open position (FIGS. 74
and 77) in which door 772 is unsealed from outlet 704 and inlet 708 to allow the
airflow to pass through diversion outlet 704 and inlet 708. As exemplified, diversion
valve 712 may include one door 772 for closing both of diversion outlet 704 and inlet

708, or separate doors 772 for diversion outlet 704 and inlet 708.

[00299] As shown, door 772 may be pivotally mounted to wand 144 in any
suitable manner for movement between the open and closed positions. For example,
door 772 may be pivotally mounted outside of wand 144 by a hinge 780. In the
illustrated example, door 772 may pivot outwardly about hinge 780 away from wand
144 to the open position, and may pivot inwardly about hinge 780 toward wand 144
to the closed position. Preferably, door 772 is manually openable, whereby a user
may grasp door 772 and manually move door 772 from the closed position to the
open position. For example, door 772 may have a lever 840, a handle, or another

gripping member for a user to grasp for manipulating the position of door 772.

[00300] Once door 772 is opened, as shown in FIGS. 73 and 76, cyclone bin
assembly 160 may be connected to wand 144. In the illustrated embodiment,
cyclone bin assembly 160 includes a diversion member 428 of the type describe
above with reference to FIGS. 52-57. Diversion member 428 may be moved into
wand 144 through diversion outlet 704, diversion inlet 708, or another opening in
wand 144, for dividing wand 144 into an upstream portion 440 and a downstream

portion 444, substantially as described above.
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[00301] When cyclone bin assembly 160 is disconnected from wand 144, door
772 may be moved back into the closed position for reconfiguring the airflow path in
wand 144 to extend directly from upstream portion 440 to downstream portion 444
without diversion. For example, door 772 may be manually moved from the open
position to the closed position by hand, or door 772 may move automatically to the

closed position by the bias of a biasing member (e.g., a spring).

[00302] In some embodiments, door 772 may be held in the closed position by
the bias of a biasing member, or by a releasable locking mechanism (e.g., a latch).
This may permit door 772 to form a tight seal against diversion outlet 704 and inlet
708.

[00303] In some embodiments, pedal 720 may be foot operable and may be

located close to or on the surface cleaning head.

Angular Surface of Upright section

[00304] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a surface cleaning apparatus is provided having an upright section with a dirt
collection chamber or cyclone bin assembly having a side profile that tapers or
narrows from top to bottom. For example, the rear wall of the supplemental dirt
collection chamber or supplemental cyclone bin assembly may extend upwardly at an
acute angle relative to the wand axis such that the rear wall is farther from the wand
axis at the top end than at the bottom end of the dirt collection chamber or cyclone
bin assembly. An advantage of this design is that the surface cleaning apparatus

may extend under furniture while providing a large dirt collection capacity.

[00305] As exemplified in FIGS. 3 and 7, surface cleaning apparatus 100 and
152 include an upright section 108 having a dirt collection chamber 140 or cyclone
bin assembly 160 that extends from a lower end 292, 856 proximate surface cleaning
head 104 to an upper end 596, 860. A rear end 536, 548 of auxiliary assembly

140/160 may extend upwardly from lower end 292 or 856 at a (non-zero) acute angle
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848 to wand axis 568. Angle 848 is preferably between 10 and 70 degrees, and
more preferably between 20 and 40 degrees. For example, a distance 538 between
wand axis 568 and rear end 536, 548, measured normal to wand axis 568, may
increase continually or generally continuously from lower end 292, 856 upwardly. As

shown, distance 538 is greater at upper end 596. 860 than at lower end 292, r 856.

Handvac with Angled Bottom Wall

[00306] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a handvac may be provided having a bottom, such as a flat bottom wall, for
supporting the handvac on a horizontal surface, and which extends at an acute angle
(e.q., between 20 and 40 degrees) away from the inlet nozzle axis, and optionally at
about the in-use orientation of the hand vac. This may provide the handvac with a
resting orientation that is closer to or essentially at the in-use orientation of the
handvac. For example, the in-use orientation of the handvac may normally have the
inlet nozzle axis extending at a downward angle relative to a horizontal surface to be
cleaned. Thus, a user may not have to substantially reorient the handvac upon
grasping the handvac in the resting orientation to reposition the handvac into the in-

use orientation.

[00307] Reference is now made FIG. 78, where handvac 112 is shown resting
on a horizontal surface 876. As shown, nozzle axis 884 extends at an angle 880 to
horizontal surface 876. Angle 880 may be an acute angle which may be between 10
and 80 degrees, and preferably between 25 and 65 degrees, more preferably
between 35 and 55 degrees or between 20 and 40 degrees. It will be appreciated
that handvac 112 may be stably supported in any suitable manner, with nozzle axis
884 extending at angle 880 to horizontal surface 876. For example, handvac 112
may include one or more support elements (e.g., a wall or feet) which collectively
provide a support for handvac 112 on a horizontal planar surface at a desired acute

angle, and a center of gravity 524 vertically aligned with or between the support
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elements for stability when handvac 112 is so supported by the support element(s)

on the horizontal surface.

[00308] As exemplified, bottom wall 216 of handvac 112 may extend at an
angle 880 to inlet nozzle axis 884 of nozzle 412. Bottom wall 216 may be planar,
and the plane of bottom wall 216 may intersect with nozzle axis 884 at angle 880.
Bottom wall 216 may provide a flat planar surface for making broad contiguous
contact with horizontal surface 876, or bottom wall 216 may include a plurality of
discrete contact points or surfaces which collectively contact the horizontal surface
876 to support the handvac 112 (e.g., as in the feet of a tripod, or the wheels of a
car). Preferably, handvac center of gravity 524 is preferably aligned vertically above
bottom wall 216 when handvac 112 is supported on horizontal surface 876 by bottom
wall 216. This may permit handvac 112 to rest stably (i.e., statically without tipping

over) on horizontal surface 876 while supported solely by bottom wall 216.

[00309] Handvac 112 may have an in-use orientation relative to horizontal
surface 876 at which a user may comfortably operate handvac 112 during cleaning.
Typically, handvac 112 is most comfortably operated in an orientation that does not
require an application of torque by the user’'s hands when the handvac 112 is held by
handle 484. This may be the case where the center of gravity 524 of the handvac
112 is aligned vertically below the user’'s hand. Accordingly, the center of gravity 524
may be vertically aligned below handle 484 in comfortable in-use orientations of
handvac 112.

[00310] Preferably, center of gravity 524 is aligned vertically below handle 484
when handvac 112 is supported on horizontal surface 876. In the illustrated
embodiment, center of gravity 524 is aligned vertically below handle 484 when
bottom wall 216 is horizontal and supporting handvac 112 on a horizontal surface
876. Thus, the resting orientation of handvac 112 supported by bottom wall 216 on a
horizontal surface 876 may be substantially the same as the in-use orientation of

handvac 112. Accordingly, when a user grasps handvac 112 by handle 484 and lifts
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handvac 112, handvac 112 may already be in a balanced in-use position with the

center of gravity 524 aligned below the user’s hands.

[00311] In many cases, handvac 112 may be stored on a surface below a user’s
elbows. A user may angle their forearm downwardly to grasp handle 484 of handvac
112. In this case, the user’s fingers and palm may be naturally aligned for grasping a
handle which is angled forwardly of vertical. For example, to grasp a vertically
oriented handle that is positioned below a user’s elbow, a user may need to contort

their wrist to conform to the orientation of the handle.

[00312] In the illustrated embodiment, handle axis 888 of handle 484 extends at
a (non-zero) forward angle 892 to the vertical (e.g., e.g., when bottom wall 216 is
horizontal ). This may provide a comfortable handle alignment for grasping by a user
when picking up handvac 112, and when using handvac 112 for cleaning surfaces
below the user’s elbows. Preferably, angle 892 is an acute angle of between 10 and
80 degrees, more preferably between 20 and 70 degrees and most preferably

between 30 and 60 degrees.

[00313] Bottom wall 216 may be a wall of any component of handvac 112. In
the illustrated embodiment, bottom wall 216 is a wall of cyclone bin assembly 136.
Preferably, bottom wall 216 is a wall of dirt collection chamber 188. In the example
shown, bottom wall 216 is an openable wall of dirt collection chamber 188. FIG. 79

shows another embodiment of handvac 112 where bottom wall 216 is not openable.

[00314] Referring to FIG. 78, bottom wall 216 of handvac 112 may include front
wheels, rear wheels, or both. Wheels may provide rolling support for handvac 112
when cleaning under furniture, for example. In alternative embodiments, handvac

112 may not include wheels on bottom wall 216 as shown.

Handle Position
[00315] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,

a floor cleaning apparatus is provided having a handvac with a handle, and an
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upright section with a cyclone bin assembly or dirt collection chamber with a handle.
Preferably, the handles are centrally aligned with a plane of symmetry of the
apparatus. This may permit the handles to be grasped for a balanced control of the

apparatus. For example, the handles may be parallel to the same plane of symmetry.

[00316] Alternately, as exemplified in FIG. 2, one handle may be parallel to a
plane of symmetry and the other transverse thereto but positioned such that the
plane of symmetry extends through the transversely oriented handle. In the illustrated
example, handvac 112 includes a handle 484 which extends along a handle axis
888. As exemplified, handle axis 888 may lie in a vertical plane 1044, which is
aligned centrally between left and right sides of apparatus 100 (i.e., a plane of
symmetry). Turning to FIG. 78, handle 484 is shown extending in length between a
first handle end 1048 at the upper end 1052 of handvac 112, and a second handle
end 1056 intermediate the upper and lower ends 1052 and 1060 of handvac 112.

[00317] Returning to FIG. 2, assembly 140 is shown including a handle 1064.
As illustrated, handle 1064 may have a handle axis 1068 which extends
perpendicularly or transverse to plane 1044 and handle axis 888. Handle 1064 may
be formed in a rear end 536 of assembly 140. For example, handle 1064 may be
flush with rear end 536 and include a concave finger cavity 1072 to facilitate grasping
handle 1064. Preferably, handle 1064 is positioned laterally centrally such that plane
1044 intersects handle 1064, and optionally bisects handle 1064 at a midpoint
between handle ends 1076 and 1080.

[00318] Handles 484 and 1064 may be positioned on opposite sides of surface
cleaning apparatus 100. For example, handle 484 is shown extending from an upper
end 1052 proximate the front surface of apparatus 100, and handle 1064 is shown

extending flush with a rear surface of apparatus 100.

[00319] Apparatus 100 may include one or more actuator controls (e.g.,
buttons, levers, or switches) for controlling various functionality such as opening or

disconnected elements, or connecting power to elements. Preferably, at least some
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of the actuator controls are positioned on or within finger reach of a handle to permit
the control to be activated while grasping the handle. This may permit single handed

operation of the function provided by the control.

[00320] Referring to FIG. 1, apparatus 100 is shown including a power switch
1084 located on upper end 1052 of handvac 112 proximate first handle end 1048
within finger-reach when grasping handvac handle 484. As illustrated, power switch
1084 may be laterally centrally positioned such that plane 1044 intersects and more

preferably bisects power switch 1084.

[00321] Referring now to FIGS. 15 and 16, apparatus 168 is shown including an
upright section 108 having a cyclone bin assembly 160 with a handle 616, and
handvac 112 with handle 484. As shown, handle axis 1092 of handle 616, and
handle axis 888 of handvac handle 484 may extend in a same plane 1096.
Preferably, plane 1096 is a vertical plane positioned laterally centrally between left
and right sides of apparatus 168 as shown. In the illustrated embodiment, plane
1096 bisects handles 616 and 484.

[00322] In the illustrated embodiment, handvac 112 includes a power switch
1084 located on upper end 1052 of handvac 112 which is bisected by plane 1044.
Handle 616 of cyclone bin assembly 160 is also shown including a button 1100 for
releasing latch 744 to disconnect cyclone bin assembly 160 from wand 144. As
illustrated, button 1100 may be positioned laterally centrally between left and right

sides of apparatus 168 such that button 1100 is bisected by plane 1096.

Handvac Axial Alignment

[00323] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a plurality of airflow path segments in the handvac may extend in parallel. In some
cases, this may reduce the number of bends in the airflow path through the handvac,

which may reduce the pressure drop across the airflow path.
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[00324] As exemplified in FIG. 96, handvac inlet nozzle 412 may extend in
length from an inlet end or upstream nozzle end 416 (dirty air inlet 131) rearwardly
along a nozzle axis 884, handvac cyclone chamber 184 may extend from an air inlet
192 along a cyclone axis 248 to an air outlet 196, and handvac suction motor 204

may extend from a motor inlet 1108 along a motor axis 252 to a motor outlet 1112.

[00325] In some embodiments, two or more of nozzle axis 884, cyclone axis
248, and motor axis 252 may be parallel. For example, in the illustrated embodiment,
nozzle axis 884, cyclone axis 248, and motor axis 252 are parallel. In some
embodiments, two or more of nozzle axis 884, cyclone axis 248, and motor axis 252
may be co-axial. For example, in the illustrated embodiment, nozzle axis 884 and
cyclone axis 248 are co-axial. In other embodiments, nozzle axis 884, cyclone axis

248, and motor axis 252 may all be co-axial.

[00326] In the illustrated embodiment, handvac 112 may include an electrical
connector 1116 for providing power to an upstream attachment (e.g., a surface
cleaning head). As shown, connector 1116 may extend from a front connector end
1120 along a connector axis 1124 to a rear connector end 1128. In some
embodiments, connector axis 1124 may be parallel to one or more of nozzle axis
884, cyclone axis 248, and motor axis 252. In the illustrated embodiment, connector

axis 1124 is parallel to nozzle axis 884, cyclone axis 248, and motor axis 252.

[00327] In some embodiments, handvac 112 may include one or more electrical
cables 1132 which extend from electrical connector 1116 rearwardly to electrically
couple electrical connector 1116 with a source of power (not shown). In the
illustrated embodiment, electrical cables 1132 extend from electrical connector 1116
rearwardly along vortex finder 1136 of cyclone chamber 184 toward motor housing
1138. As shown, at least the portion of electrical cables 1132 which along vortex

finder 1136 across cyclone chamber 184 is parallel to cyclone axis 248.
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Axial Cyclone Inlet

[00328] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a handvac may be provided having a cyclone chamber with an axial inlet. That is,
the inlet axis may be parallel to the cyclone axis, and more preferably co-axial with
the cyclone axis. In some cases, this may reduce the bends in the airflow path
through the cyclone, which may reduce the pressure drop across the cyclone for
better pneumatic efficiency. Preferably, the cyclone is a uniflow cyclone wherein the
air outlet is at the opposite end from the air inlet. Alternately, or in addition, the axial
inlet includes a portion that converts the axial flow to a tangential flow wherein the
portion is provided within the diameter of the cyclone chamber. Optionally, the axial

inlet is parallel to and may be co-axial with the handvac air inlet.

[00329] As exemplified in FIG. 96, handvac cyclone chamber 184 includes an
air inlet 192 and an air outlet 196. As shown, air inlet 192 may include an inlet axis
1140 which is parallel to cyclone axis 248. Air inlet 192 may have a circular section
transverse to axis 1140 with an inlet diameter 1144, or rectangular with a side
dimension 1144. Preferably, the cross-sectional area of air inlet 192 is approximately
equal to the cross-sectional area of inlet nozzle 412. Preferably, the cross-sectional
area of air inlet 192 is between 80%-125% of the cross-sectional area of the inlet

nozzle 412, more preferably 90%-120%, and most preferably 100%-115%.

[00330] Preferably, inlet 192 is in fluid communication with an upstream end
388 of an inlet passage 384. Inlet passage 384 may redirect the axial flow through
inlet 192 to a tangential flow for developing a cyclonic motion inside cyclone chamber
184. Referring to FIGS. 23 and 23a, inlet passage 384 may extend from upstream
passage end 388 to downstream passage end396 across an arcuate angular extent
1148. Preferably angular extent 1148 is between 45 and 300°, more preferably
between 60 and 250°, and most preferably between 90 and 200°.
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[00331] Returning to FIG. 96, inlet passage 384 is shown having a width 1152,
and a height 1108. In some embodiments, the cross-sectional area of inlet passage
384 may be approximately equal to the cross-sectional area of air inlet 192.
Preferably, the cross-sectional area of inlet passage 384 is between 80%-125% of
the cross-sectional area of the inlet passage 384, more preferably 90%-120%, and
most preferably 100%-115%.

[00332] Vortex finder 1136 may define an outlet passage to air outlet 196 of
cyclone chamber 184. As shown, vortex finder 1136 may be substantially cylindrical
having a diameter 1160. In the illustrated embodiment, the cross-sectional area of
vortex finder 1136 may be approximately equal to the cross-sectional area of inlet
nozzle 412. For example, diameter 1160 may be approximately equal to diameter
1164 of inlet nozzle 412. Preferably, the cross-sectional area of vortex finder 1136 is
between 80%-125% of the cross-sectional area of the inlet nozzle 412, more
preferably 90%-120%, and most preferably 100%-115%.

Uniflow Cyclone

[00333] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a handvac may be provided having a cyclone chamber wherein the air outlet is at the
opposite end from the air inlet. In some cases, this may reduce the bends in the
airflow path through the cyclone, which may reduce the pressure drop across the
cyclone for better pneumatic efficiency. Optionally, the cyclone inlet is at the front or

inlet end of the handvac and may be parallel to or co-axial with the handvac air inlet.

[00334] As exemplified in FIG. 96, handvac inlet 192 is shown positioned at a
front end 220 of cyclone chamber 184, and outlet 196 is shown positioned at a rear
end 224 of cyclone chamber 184. Inlet 192 may have an inlet axis 1140 that is
parallel to the outlet axis 1168 of air outlet 196. In the illustrated embodiment, inlet

axis 1140 is co-axial with outlet axis 1168.
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[00335] Optionally, the suction motor axis may be parallel to or co-axial with
axis 1140, 1168. Accordingly, air may travel in a generally uniform direction through

the components of the handvac.

Handvac Cyclone Dirt Collection Chamber

[00336] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the dirt collection chamber of the handvac may have a dirt inlet which is located at
the upper end of the dirt collection chamber when the hand vac is oriented for
cleaning a floor (see e.g., FIGS 81 and 103). In addition, the dirt collection chamber
may be shaped to encourage dirt to collect at another end of the handvac away from
the dirt outlet of the cyclone chamber (e.g., it may extend downwardly away from the

dirt inlet). This may clear the dirt inlet to permit additional dirt to enter.

[00337] As exemplified in FIG. 96, dirt may enter dirt collection chamber 188
from cyclone chamber 184 through dirt outlet 200 of cyclone chamber 184. In the
illustrated embodiment, dirt outlet 200 is at a rear end 224 of cyclone chamber 184.
In use, handvac 112 may be normally oriented with the nozzle 412 at the front end
oriented downwardly for cleaning a surface below. Accordingly, dirt entering dirt
collection chamber 188 from dirt outlet 200 may fall by gravity toward front end 220 of
dirt collection chamber 188 away from dirt outlet 200. This may help to keep dirt

outlet 200 clear for subsequent dirt to move through dirt outlet 200 during use.

[00338] In the illustrated embodiment, handvac 112 may be supportable on a
horizontal surface 876 by contact between dirt collection chamber 188 and the
horizontal surface 876. For example, dirt collection chamber 188 may include a
bottom wall 216 for supporting handvac 112 on horizontal surface 876. Preferably,
as discussed previously, handvac 112 is inclined with nozzle 412 facing downwardly
when handvac 112 is supported on horizontal surface 876 by bottom wall 216. In the
illustrated embodiment, bottom wall 216 is angled downwardly between front end 220

and rear end 224 for orienting nozzle axis 884 downwardly to horizontal when
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handvac 112 is supported on horizontal surface 876. As shown, this may provide dirt
collection chamber 188 with a wedge-like shape having a height 1172 measured
between upper and lower dirt collection chamber walls 226 and 216 which increases
from the front end 220 to the rear end 224.

Pre-motor Filter Housing

[00339] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
a pre-motor filter housing may be provided in the airflow path between the cyclone
bin assembly and the suction motor for directing the airflow through one or more pre-

motor filters contained therein.

[00340] As exemplified in FIGS. 96 and 117, handvac 112 has a pre-motor filter
chamber 556 containing pre-motor filters 1176 and 1180, and a suction motor
housing 1138 containing suction motor 204. The airflow path from inlet nozzle 412 to
clean air outlet 132 may extend downstream from cyclone bin assembly 136 to pre-
motor filter chamber 556 to suction motor housing 1138. That is, cyclone bin
assembly 136, pre-motor filter chamber 556, and suction motor housing 1138 may be
positioned in the airflow path with pre-motor filter chamber 556 downstream of
cyclone bin assembly 136 and suction motor housing 1138 downstream of pre-motor
filter chamber 556.

[00341] In the illustrated example, pre-motor filter chamber 556 extends in
height 1184 between an upper end 1188 to a lower end 1192 in the direction of pre-
motor filter axis 560, and extends in depth 1216 between front wall 1220 and rear
wall 1224. In some embodiments, cyclone axis 248 and motor axis 252 may be
parallel and vertically offset as shown. For example, each of cyclone axis 248 and
motor axis 252 may intersect pre-motor filter chamber 556 as shown. In some
embodiments, outlet axis 1168 of cyclone chamber outlet 196 and, motor inlet axis

1196 of motor inlet 1108 may be parallel and vertically offset. For example, each of
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outlet axis 1168 and motor inlet axis 1196 may intersect pre-motor filter chamber 556

as shown.

[00342] In some embodiments, cyclone chamber outlet 196 discharges air from
cyclone chamber 184 into pre-motor filter chamber 556, and pre-motor filter chamber
556 discharges air into motor inlet 1108. For example, cyclone chamber outlet 196
may be positioned at the threshold between cyclone chamber 184 and pre-motor
filter chamber 556, and motor inlet 1108 may be positioned at the threshold between
pre-motor filter chamber 556 and suction motor housing 1138. In alternative
embodiments, one or more conduits (not shown) may separate pre-motor filter

chamber 556 from cyclone chamber outlet 196 and/or motor inlet 1108.

[00343] In the illustrated embodiment, pre-motor filter chamber 556 extends in
length between a front end 1200 and a rear end 1204. As shown, pre-motor filter
chamber 556 may hold pre-motor filters 1176 and 1180 in the airflow path between
cyclone chamber outlet 196 and motor inlet 1108 for filtering residual dirt particles
remaining in the airflow. In some embodiments, pre-motor filter chamber 556 may
hold pre-motor filters 1176 and 1180 in spaced apart relation to front and rear ends
1200 and 1204. An upstream plenum 1208 may be provided in the space between
upstream pre-motor filter 1176 and front end 1200. A downstream plenum 1212 may
be provided in the space between downstream pre-motor filter 1176 and rear end
1204. Air entering upstream plenum 1208 from cyclone bin assembly 136 may
distribute across the surface area of pre-motor filter 1176 for traversing filters 1176

and 1180 to downstream plenum 1212.

[00344] In the illustrated embodiment, cyclone chamber outlet 196 may direct
air into an upper portion of upstream plenum 1208. For example, cyclone chamber
outlet 196 may be connected to pre-motor filter chamber 556 proximate upper end
1188. In the illustrated embodiment, motor inlet 1108 may receive air from a lower
portion of downstream plenum 1212. For example, motor inlet 1108 may be

connected to pre-motor filter chamber 556 proximate lower end 1192. Accordingly,
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pre-motor filter chamber 556 may be used to redirect the air from transversely to the

cyclone and motor axis without requiring conduits having bends therein.

Battery Power

[00345] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the surface cleaning head or upright section of the surface cleaning apparatus may
include one or more batteries for powering the handvac when the handvac is
connected to the surface cleaning head or upright section. The handvac may also
include handvac batteries which may power the handvac when connected to or
disconnected from the upright section and surface cleaning head (e.g., in an above-
floor cleaning mode or handvac mode). When the handvac is electrically connected
to the surface cleaning head, the batteries in the surface cleaning head may

supplement the batteries in the handvac or be the sole power source.

[00346] As exemplified in FIG. 3, surface cleaning apparatus 100 (or any other
surface cleaning apparatus embodiment disclosed herein) may include one or more
handvac batteries 1268 mounted to the handvac 112, and one more supplemental
batteries 1272. Supplemental batteries 1272 may be mounted to any other suitable
component of apparatus 100 other than handvac 112. For example, supplemental
batteries 1272 are shown mounted to surface cleaning head 104. Alternatively or

additionally, supplemental batteries 1272 may be mounted to upright section 108.

[00347] As used herein, the plural term “batteries” means one or more batteries.
For example, supplemental batteries 1272 may be one battery or a plurality of
batteries. Similarly, handvac batteries 1268 may be one battery or a plurality of
batteries. Batteries 1272 and 1268 may be any suitable form of battery such as
NiCad, NiMH, or lithium batteries, for example. Preferably, batteries 1272 and 1268
are rechargeable, however, in alternative embodiments, one or both of batteries 1272

and 1268 may be non-rechargeable single-use batteries.
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[00348] In the illustrated embodiment, when handvac 112 is connected to
upright section 108, an electrical connection may be formed between supplemental

batteries 1272 and handvac 112, e.g., for powering suction motor 204.

[00349] In some embodiments, supplemental batteries 1272 may provide
handvac 112 with enhanced power for generating greater suction with suction motor
204. For example, suction motor 204 may operate in a high power consumption
mode, drawing power from supplemental batteries 1272, or supplemental batteries

1272 and handvac batteries 1268 simultaneously.

[00350] In some embodiments, supplemental batteries 1272 may provide the
handvac 112 with extra energy for prolonged cleaning time between charges. For
example, supplemental batteries 1272 may have a greater energy capacity (e.g.,
measured in Watt-hours) than handvac batteries 1268, such that handvac 112 may
be sustained by supplemental batteries 1272 for a longer operating time. In some
embodiments, handvac 112 may draw power from both of supplemental batteries
1272 and handvac batteries 1268, which have a greater combined energy storage

capacity than handvac batteries 1268 alone.

[00351] In some embodiments, supplemental batteries 1272 may supply power
to the handvac in preference to the handvac batteries 1268 to delay or avoid draining
the handvac batteries 1268. For example, handvac 112 may draw power from
supplemental batteries 1272 until substantially depleted before drawing power from
handvac batteries 1268. This may conserve power in handvac batteries 1268 for use
when handvac 112 is disconnected from supplemental batteries 1272 (e.g., in an
above-floor cleaning mode, or handvac mode of apparatus 100). In some
embodiments, handvac 112 may never draw power from handvac batteries 1268

when handvac 112 is electrically connected to supplemental batteries 1272.

[00352] In some embodiments, handvac 112 may draw power from
supplemental batteries 1272 to recharge handvac batteries 1268. This may help to

ensure that handvac batteries 1268 are not depleted when handvac 112 is
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disconnected from supplemental batteries 1272 (e.g., for use in an above-floor
cleaning mode, or handvac mode of apparatus 100). In some cases, supplemental
batteries 1272 may recharge handvac batteries 1268 only when apparatus 100 is not

turned on.

[00353] In some embodiments, supplemental batteries 1272 may be recharged
whenever the surface cleaning apparatus is connected to an external power outlet.
In some cases, handvac batteries 1268 may be recharged when handvac 112 is
electrically connected to an external power outlet (e.g., when surface cleaning head
104 or upright section 108 is connected to a power outlet by an electrical cord (not
shown), and handvac 112 is connected to the surface cleaning head 104 or upright

section 108).

[00354] In some embodiments, one or more of supplemental batteries 1272 and
handvac batteries 1268 may be positioned in the airflow path. This may provide
cooling for the batteries so positioned, which may help to prevent the batteries from
overheating and may improve the performance of the batteries. In the illustrated
example, handvac batteries 1268 are positioned in the airflow path inside motor
housing 1138. For example, handvac batteries 1268 may be positioned inside motor
housing 1138 between suction motor 204 and clean air outlet 132. The air passing

over the handvac batteries 1268 may help to keep the batteries 1268 cool.

[00355] Supplemental batteries 1272 may be positioned in the airflow path to
promote cooling of the batteries 1272. In the illustrated example, supplemental
batteries 1272 are shown positioned inside surface cleaning head 104 in the airflow
path between dirty air inlet 124 and downstream end 1240. The air passing over

batteries 1272 may help to keep batteries 1272 cool.

[00356] In alternative embodiments, one or both of supplemental batteries 1272
and handvac batteries 1268 may be positioned outside of the airflow path (e.g., to be

cooled passively).
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Handvac Wheels

[00357] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the handvac may be provided with one or more sets of wheels, and a handle which

may articulate to facilitate different cleaning postures.

[00358] As exemplified in FIGS. 106-109, surface cleaning apparatus 1292 may
include a surface cleaning head 104, an upright section 108 (which may receive any
assembly 140, 160 discussed previously), and a handvac 112. An airflow path
through apparatus 1292 may extend from dirty air inlet 124 in surface cleaning head
104, downstream through upright section 108 and then handvac 112 to clean air
outlet 1304. Upright section 108 may include a wand 144 having an upstream end
360 drivingly connected to a pivot joint 116 of surface cleaning head 104, and a

downstream end 364 connected to an inlet nozzle 412 of handvac 112.

[00359] Handvac 112 may include an air treatment member positioned in the
airflow path between inlet nozzle 412 for separating dirt from the airflow. In the
illustrated example, handvac 112 includes a cyclone bin assembly 136 including a
cyclone chamber 184, and a dirt collection chamber 188. Optionally, a bottom wall
216 of dirt collection chamber 188 may be pivotally openable for emptying dirt

collection chamber 188.

[00360] As exemplified, apparatus 1292 may be movable between an upright
storage position (FIG. 106) in which handvac 112 is substantially vertically aligned
above surface cleaning head 104 and wand 144 is substantially vertically oriented,
and an in-use floor cleaning position (FIG. 108) in which surface cleaning head 104 is
positioned behind surface cleaning head 104 and wand 144 extends at an angle to

vertical.

[00361] In the illustrated example, apparatus 1292 may include a handle 1340.
Handle 1340 may be connected to wand 144 by an arm assembly 1344. As shown,

arm assembly 1344 may include a first arm 1348 joined to a second arm 1352 by an
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articulating joint 1356. First arm 1348 may be connected to wand 144 and joint 1356,
and second arm 1352 may be connected to handle 1340. Alternately, joint 1356 may

be used to connect second arm 1352 to wand 144.

[00362] As shown, first arm 1348 may be rigidly connected to wand 144, and
extend transversely to wand 144. For example, first arm 1348 may extend
perpendicularly to wand 144. Second arm 1352 may be rotatable about joint 1356
between at least two positions. In the first position (FIG. 108), second arm 1352 may
extend at an angle to first arm 1348 substantially in parallel with wand 144. In the
second position (FIG. 109), second arm 1352 may extend substantially parallel to first
arm 1348. An actuator (e.g., a button) 1358 may be provided on handle 1340 for
toggle joint 1356 between an unlocked position in which second arm 1352 can move
with respect to first arm 1348, and a locked position in which the position of second
arm 1352 is fixed with respect to first arm 1348. Optionally, joint 1356 may be locked
in a number of alternate positions. Alternately, joint 1356 may not be locked in the

second bent position shown in FIG 109.

[00363] The first position (FIG. 108) may be suitable for cleaning open areas
where vertical clearance is not an issue. The second position (FIG. 109) may be
suitable for cleaning under furniture and the like, where wand 144 must be lowered to
clear the furniture height. In the second position, the orientation of second arm 1352
may permit a user to grasp handle 1340 and lower wand 144 while conveniently

standing upright.

[00364] In some embodiments, handvac 112 may include one or more front
wheels 1364. Front wheel 1364 may be positioned to make rolling contact with a
horizontal surface when wand 144 is lowered sufficiently. Thus, front wheel 1364
may assist with supporting the weight of handvac 112 and permit handvac 112 to roll
across the horizontal surface. In the illustrated example, a front end 1360 of bottom

wall 216 is provided with one or more front wheels 1364.
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[00365] It will be appreciated that if rear end of assembly 140,160 is tapered as
discussed previously, then assembly 140, 160 is configured to permit the vacuum
cleaner to extend further under furniture than if the assembly 140,160 had the depth
(front to back when in an upright storage position) as the upper end of the assembly
140, 160.

Openable Handvac Cyclone Bin Assembly

[00366] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the cyclone bin assembly of the handvac may be opened to empty the cyclone
chamber and/or the dirt collection chamber, to access the pre-motor filter or access a
door to open the cyclone chamber and/or the dirt collection chamber by moving part
or all of the cyclone bin assembly relative to a main body of the handvac which
include the suction motor while the parts remain connected together. For example,

the parts may be pivotally mounted to each other.

[00367] Referring to FIGS. 110a and 110b, front portion 1372 of the cyclone bin
assembly 136 may be pivotally connected to rear portion 1376 of the cyclone bin
assembly 136 for pivoting between the open position shown and a closed position.
In the open position, cyclone bin assembly 136 may be accessible, e.g., for emptying

or cleaning.

[00368] Front portion 1372 may be pivotally connected to rear portion 1376 in
any suitable fashion. In the illustrated embodiment, front portion 1372 is pivotally
connected to rear portion 1376 by a hinge 1380 for rotation about a hinge axis 1384

between the open and closed positions.

[00369] The openable portion (e.g., front portion 1372) may be mounted to
(e.g., rotationally mounted) or removable from the remaining portion (e.g., rear
portion 1376) at any suitable location. As illustrated in Figures 110a and 110b, the
openable portion may be mounted to the remaining portion at the second end wall

224 of the cyclone chamber 184. As illustrated in Figures 128 to 135, the openable
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portion may be mounted to the remaining portion at a location, such as midway along
an axial length of the cyclone bin assembly 160. If the openable portion includes a
portion of a sidewall separating the air treatment chamber (e.g., cyclone chamber
184) from dirt collection chamber 188, then opening an end of the cyclone assembly,
including a portion of the sidewall (e.g., some or all of at least one wall extending
parallel to a cyclone axis of rotation), rather than just a front door or wall may permit
easier removal of debris (e.g., the material in the forward part of the dirt collection
chamber can fall out when the end is a front end and is pivoted upwardly). Optionally,
at least the portion of common interior wall 226 that divides cyclone chamber 184
from dirt collection chamber 188 that extends to dirt outlet 200 is moveable with the

openable portion so as to open dirt outlet 200.

[00370] In the illustrated embodiment of Figures 110a and 110b, front portion
1372 and rear portion 1376 separate at the interface between cyclone bin assembly
136 and pre-motor filter chamber 556. For example, front portion 1372 may include
cyclone bin assembly 136 except for second end wall 224, and rear portion may
include pre-motor filter chamber 556 and second end wall 224 of cyclone bin
assembly 136. Accordingly, in the open position, access may be provided to empty
and clean dirt collection chamber 188 and cyclone chamber 184 of cyclone bin

assembly 136.

[00371] Referring to FIG. 116, in some embodiments handvac 112 may include
a handle assembly 300 including handle 484 and suction motor 204. As exemplified,
handle assembly 300 and rear wall 1224 of pre-motor filter chamber 556 may be
removable from (entirely, or pivotally connected to) pre-motor filter chamber 556 as a
unit to access the pre-motor filters 1176 and 1180 inside pre-motor filter chamber
556, e.g., for cleaning or replacement. As shown in FIG. 117, in some embodiments,
handle assembly 300 may also be removably connected to rear wall 1224. In
alternative embodiments, handle assembly 300 may be permanently connected to

rear wall 1224.
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Openable Dirt Collection Chamber
[00372] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,

the supplemental assembly may have a top and/or bottom openable portion.

[00373] As exemplified in FIGS. 111-113, dirt collection assembly 140 is shown
including an upper portion 276 in an open position. Upper portion 276 may be
moveably connected to (e.g., pivotally) or removable from dirt collection assembly
140 in any suitable manner. As exemplified, upper portion 276 may be connected to
dirt collection chamber 140 by a hinge 1392 for rotation about a hinge axis 1(not

shown) between the open and closed positions.

[00374] Upper portion 276 may be retained in the closed position in any suitable
fashion. In the illustrated example, dirt collection chamber 140 includes a latch 1400
for securing upper portion 276 in the closed position. Latch 1400 may be user
operable for selectively releasing upper portion 276 for movement to the open

position.

[00375] As exemplified in FIGS. 114 and 115, upright section 108 of surface
cleaning apparatus 152 is shown including a cyclone bin assembly 160. Cyclone bin
assembly 160 is preferably openable for accessing cyclone chamber 308 and dirt
collection chamber 141, e.g., for cleaning or emptying. Preferably, an upper and/or
lower portion of cyclone bin assembly 160 may be openable. In the illustrated
embodiment, upright section 108 includes an upper portion 1408 and a lower portion
1412. As shown, upper portion 1408 may be moveably connected to (e.g., pivotally
connected to) or removable from lower portion 1412 for movement been a closed

position (FIG. 114) and an open position (FIG. 115).

[00376] Upper portion 1408 may be pivotally connected to lower portion 1412 in
any suitable manner. In the illustrated embodiment, lower portion 1412 is pivotally
connected to lower portion 1412 by a hinge 1416 for rotation about a hinge axis 1420

between the closed and open positions.
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[00377] Upper portion 1408 may be retained in the closed position in any
suitable manner. For example, upper portion 108 may include a releasable catch for

selectively securing upper portion 1408 to lower portion 1412 in the closed position.

Openable Dirt Outlet and/or Connecting the Cyclone and Dirt Collection

Chamber Volumes

[00378] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the dirt outlet from the cyclone chamber may be openable. For example, the dirt
collection chamber may be an opening in a wall, e.g., a wall separating an air
treatment chamber and a dirt collection chamber. The opening has an outer
perimeter defined by the wall in which the dirt outlet is provided or the walls which
abut the dirt outlet. During use, dirt may get trapped in the dirt outlet or bridge the dirt
outlet. During an emptying operation, a wall or walls defining a first part of the
perimeter of the dirt outlet may be moved relative to a wall or walls defining a second

part of the dirt outlet thereby opening the dirt outlet.

[00379] The dirt outlet may be provided in a common wall dividing cyclone
chamber 184 from dirt collection chamber 188. During an emptying operation, part of
the common wall 226 may be moved. As a result, the portion of the cyclone chamber
and the portion of the dirt collection chamber that are separated by the common wall
226 become a contiguous volume defined by the volume of the portion of the cyclone
chamber and the volume of the portion of the dirt collection chamber that are
separated by the common wall. If the part of the common wall 226 that is moved
comprises part of the perimeter of the dirt outlet, then the dirt outlet is also opened

when the openable portion of the cyclone bin assembly is opened.

[00380] It will be appreciated that the openable portion may comprise a part of
(e.g., a front part or wall of) the cyclone chamber, and/or an end or portion of the
surface cleaning apparatus or air treatment assembly and/or dirt collection chamber.

Accordingly, the dirt outlet may be openable and/or part of the common wall 226
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may be moveable when the cyclone chamber and/or an end or portion of the surface
cleaning apparatus or air treatment assembly and/or dirt collection chamber is
opened. For example, the sidewall 226 may be moved as part of opening the cyclone
chamber and/or an end or portion of the surface cleaning apparatus or air treatment
assembly and/or dirt collection chamber (e.g., to clean or empty debris from the

cyclone chamber or another part of the surface cleaning apparatus).

[00381] Opening the dirt outlet may allow any debris (e.g., elongated debris
such as hair) that is caught in the outlet (e.g., bridging the outlet) to come free or be
more easily freed. Opening the dirt outlet when opening the cyclone chamber,
opening an end or portion of the surface cleaning apparatus or air treatment
assembly, and/or opening the dirt collection chamber may allow a user to more easily

remove debris from the device.

[00382] As exemplified in Figures 128 to 135, the handvac 114 may include a
front end 1402, a rear end 1404, a top end 1406, a bottom end 1410, a right lateral
side 1414, and a left lateral side 1418.

[00383] The dirt outlet 200 may be opened when a portion or end, (e.g., front
end 1402, a rear end 1404) of the surface cleaning apparatus (e.g., handvac 112) is
opened. In the illustrated example, the dirt outlet 200 is opened when a front end
1372 of the cyclone bin assembly 136 is opened, although it will be understood that
in other examples another end or portion of a surface cleaning apparatus may be
opened (e.g., a rear portion). As in the illustrated example, the first end or portion of
the handvac 112 may be a first end or portion of the cyclone assembly 136 (e.g., a

front end and/or an end comprising an inlet conduit and/or dirty air inlet).

[00384] The dirt outlet 200 may be between the openable first end or portion
1372 and the remaining end or portion 1376 of the surface cleaning apparatus.
Opening the first end or portion 1372 (e.g., removing the first end or rotating the first

end) may open the dirt outlet by moving a wall or a portion of a wall defining an edge
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or part of the perimeter of the dirt outlet 200 (e.g., a wall in which the dirt outlet 200 is

formed or a wall that extends up to an edge of the dirt outlet 200).

[00385] The dirt outlet 200 may be at any position in the walls of the cyclone
chamber 184. As exemplified, the dirt outlet 200 may be provided in a common wall
that divides the cyclone chamber 184 from the dirt collection chamber 188. As in the
illustrated example, at least a portion of the dirt collection chamber 188 may be
spaced from the cyclone chamber 184 in a direction transverse to the cyclone axis of
rotation 1371. The at least a portion of the dirt collection chamber 188 may face
towards the cyclone chamber 184 and be separated from the cyclone chamber by a
sidewall 226. As exemplified, the dirt outlet 200 may be in the sidewall 226.

[00386] The dirt outlet 200 may be at one end of the chamber 184 (e.g., at or
adjacent an end wall) and/or adjacent the air inlet and/or air outlet of the chamber
184 (e.g., separated from the air inlet and/or air outlet by less than half the length of
the chamber or less than a quarter of the length of the chamber). In the illustrated
example, the dirt outlet 200 comprises an opening in the sidewall 226 that extends
axially inwardly into the cyclone chamber 184 from the cyclone chamber second end
wall 224,

[00387] At least a portion of the sidewall 226 is included in the openable first
(e.g., front) end 1372, and moving the first end 1372 (e.g., including at least a portion
of the cyclone chamber 184 and/or at least a portion of the dirt collection chamber
188) from a closed or cleaning position as exemplified in Figures 128, 129 132, 133
and 136 to the open or emptying position of Figures 130, 131, 134, 135 and 137
moves the portion of the sidewall 226 to open the dirt outlet 200, as exemplified in
Figures 128 to 135. As exemplified in Figures 96, 110a, and 110b, in some
examples, the entire sidewall 226 of the cyclone and dirt collection chambers may be
part of the front end 1372 and/or the hinge 1380 may be at or adjacent an end (e.g.,
the rearward end) of the cyclone chamber 184 and/or the dirt collection chamber 188

(e.q., if the dirt collection chamber 188 and cyclone chamber 184 are not coextensive
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along the cyclone axis of rotation). Alternately, as exemplified in Figures 130, 131,
134, 135 and 137, only a portion of the sidewall of the cyclone and/or dirt collection
chambers may be opened. Alternately, it will be appreciated that the common wall
226 may be moveable with a front wall of the cyclone chamber (see for example
Figure 137). In such an embodiment, it will be appreciated that the front end or front
wall of the dirt collection chamber may not be opened. Similarly, it will be appreciated
that the common wall 226 may be moveable with a front wall of the dirt collection
chamber. In which case it will be appreciated that the front end or front wall of the

cyclone chamber may not be opened.
Extended Dirt Collection Chamber

[00388] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
all or a portion of the dirt collection chamber may be positioned forward and/or
rearward of the cyclone chamber. The dirt collection chamber may include at least a
portion that is spaced from the cyclone chamber in a direction transverse to the
cyclone axis of rotation and another portion that is forward and/or rearward of the
cyclone chamber, e.g., that is intersected by the cyclone axis of rotation or through

which a projection of the cyclone chamber extends.

[00389] Extending the dirt collection chamber to include a portion that is forward
or rearward of the cyclone chamber may provide an additional volume in which to
collect debris and/or allow the diameter of the dirt collection chamber, in a direction
transverse to the cyclone axis of rotation, to be reduced. Accordingly, the volume of
the dirt collection chamber may be increased without increasing the height of the
surface cleaning apparatus in a direction transverse the cyclone axis of rotation. For
example, if the cyclone chamber is a horizontally extending cyclone chamber, then
extending the dirt collection chamber to include a portion that is forward or rearward

of the cyclone chamber may allow a larger dirt collection volume without increasing
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the height of the handvac and/or allow for a similar sized dirt collection chamber while

decreasing the height of the collection chamber and cyclone chamber.

[00390] As exemplified in Figures 136 and 137, the dirt collection chamber 188
includes a first portion that is below the cyclone chamber and a second portion 1422
that is forward of the cyclone chamber 188. The first and second portions 1420, 1422
may be contiguous, in which case the dirt outlet may communicate with either the first
portion 1420 or the second portion 1422. As exemplified, the lower end of the second
portion 1422 communicates with a front end of the first portion 1420. Alternately, the
first and second portions need not be contiguous, in which case a first dirt outlet may
connect the cyclone chamber in air flow communication with first portion 1420 and a
second dirt outlet may connect the cyclone chamber in air flow communication with

second portion 1422.

[00391] In the exemplified embodiment, second portion 1422 is located between
a first (e.g., front) end 1390 having a first (e.g., front) end wall 1394, which is spaced
axially forward of the cyclone chamber first end 220, and cyclone chamber first end
220. As exemplified, the lower end of second portion 1422 may be radially spaced
from the cyclone axis of rotation by at least the same distance as the lower end of
first portion 1420 is radially spaced from the cyclone axis or rotation. Accordingly, as
exemplified in Figure 136, the lower end of first portion 1420 may have a height H1
that extends between the lower end of first portion 1420 and the cyclone axis of
rotation that is the same as height Hz that extends between the lower end of second
portion 1422 and the cyclone axis of rotation. Alternately, H1 may be greater or less
than Ha.

[00392] Second portion 1420 has an axially spaced apart second (e.g., rear)
end 1396 having a second (e.g., rear) end wall 1398. Accordingly, as exemplified,
second portion 1420 may extend to the rear end of the cyclone chamber and may

communicate with a dirt outlet 200 provided at the rear end of common wall 226.
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Accordingly, as exemplified in Figure 137, when the front end is opened, the cyclone

and the dirt chamber are concurrently opened and the dirt outlet is also opened.

[00393] It will be appreciated that, as in Figures 128-135, part or a majority of
the sidewalls of the cyclone chamber and/or part or a majority of the sidewalls of the
dirt collection chamber (in addition to common wall 226) may be moved when the

front end is opened.

[00394] It will be appreciated that the height Hz of second portion in a direction
transverse to the cyclone axis of rotation may be the same as the height of the rest of
the cyclone bin assembly. The height Hz may be such that the cyclone axis of
rotation 1371 extends through first portion 1422. In an alternate embodiment, the
cyclone axis of rotation 1371 may not extend through first portion 1422 but a
projection of a portion of the cyclone chamber may extend through second portion
1422. In a further alternate embodiment, the height Hz may be such that a projection

of all of the cyclone chamber may extend through second portion 1422.

Handvac Cyclone Bin Assembly Bypass

[00395] In accordance with another aspect of this disclosure, which may be
used by itself or in combination with any one or more other aspects of this disclosure,
the cyclonic air treatment member of the handvac may be bypassed when a
supplemental cyclonic bin assembly is provided. This may prevent accumulation of
dirt in the handvac so that the handvac may have more or all of its dirt collection
capacity available when disconnected from the upright section. Alternately or in
addition, a pre-motor filter of handvac 112 may be bypassed when a supplemental
cyclonic bin assembly is provided. For example, the supplemental cyclonic bin
assembly may be provided with a pre-motor filter. The pre-motor filter may have a
larger surface area than the pre-motor filter of handvac 112. Accordingly, by
bypassing the pre-motor filter of handvac 112, the pre-motor filter of handvac 112

may only be used in an above floor cleaning mode thereby extending the useable
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time of the pre-motor filter of handvac 112 before cleaning or replacement may be

needed.

[00396] Referring to FIGS. 99-101, handvac 112 may include a primary airflow
path 1228 and a bypass airflow path 1232. As shown, primary airflow path 1228 may
extend from air inlet 192 through cyclone bin assembly 136 to suction motor 204, and
bypass airflow path 1232 may extend from air inlet 192 to suction motor 204
bypassing cyclone bin assembly 136. In some embodiments, bypass airflow path
1232 may extend through the pre-motor filters of pre-motor filter chamber 556, and in
other embodiments, bypass airflow path 1232 may bypass pre-motor filters of pre-
motor filter chamber 556. It will be appreciated that the cyclone and/or the pre-motor
filter of the handvac may be bypassed. If both are bypassed, then the handvac may
be used to provide some or all of the motive force to draw air through apparatus 168

but not any air treatment upstream of the suction motor.

[00397] In the illustrated embodiment, bypass airflow path 1232 is formed in
part by a bypass passage 1236. Bypass passage 1236 may have an upstream end
1238 in airflow communication with handvac inlet 416, and a downstream end 1240
in airflow communication with motor inlet 1108. As exemplified by the embodiment
illustrated in FIG. 101, upstream end 1238 may be formed in a sidewall of handvac
nozzle 412, and downstream end 1239 may be formed in a wall of premotor filter
chamber 556. In some embodiments, downstream end 1239 may direct air from
bypass passage 1236 into upstream plenum 1208 for routing bypass airflow path
1228 through pre-motor filters 1176 and 1180 as shown. In alternative embodiments,
downstream end 1239 may direct air from bypass passage 1236 into downstream

plenum 1212 for bypassing pre-motor filters 1176 and 1180.

[00398] As exemplified, apparatus 168 may include a bypass valve 1240 for
selectively opening and closing primary and bypass airflow paths 1228 and 1232.
Bypass valve 1240 may be positioned in any one or more of handvac 112, wand 144,

and supplemental cyclone bin assembly 160, and may take any suitable form. For
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example, in some embodiments bypass valve 1240 may include components parts
positioned in two or more of handvac 112, wand 144, and supplemental cyclone bin
assembly 108 which cooperate and interact to open and close primary and bypass
airflow paths 1228 and 1232.

[00399] In the illustrated embodiment bypass valve 1240 is positioned in inlet
nozzle 412 of handvac 112. Bypass valve 1240 may be movable between a first
position (FIGS. 99 and 100) in which bypass airflow path 1232 is closed and primary
airflow path 1228 is open, and a second position (FIG. 101) in which bypass airflow
path 1232 is open and primary airflow path 1228 is closed.

[00400] As exemplified in FIGS. 99-101, bypass valve 1240 may include a
wheel 1242, a door 1244, and an actuator 1246. Wheel 1242 may be rotatably
connected to nozzle 412 for rotation about its center. Door 1244 may be rigidly
connected to wheel 1242 for rotation as one with wheel 1242. For example, door
1244 and wheel 1242 may rotate together as a unit. As shown, door 1244 and wheel
1242 may be rotatable between a first position (FIGS. 99 and 100) in which door
1244 seals an upstream end 1238 of bypass passage 1236, and a second position
(FIG. 101) in which door 1244 seals an air inlet 192 of cyclone chamber 184.

[00401] As exemplified, actuator 1246 may include an upper end 1248
connected to wheel 1242 radially outboard of the center of wheel 1242. Actuator
1246 may be movable vertically between a lowered position (FIGS. 99 and 100), and
a raised position (FIG. 101). As shown, moving actuator 1246 from the lowered
position to the raised position may rotate wheel 1242 and door 1244 clockwise which
may move door 1244 to the second position (FIG. 101) in which door 1244 seals air
inlet 192 of cyclone chamber 184. Further, moving actuator 1246 from the raised
position to the lowered may rotate wheel 1242 and door 1244 counter clockwise
which may move door 1244 to the first position (FIGS. 99 and 100) in which door
1244 seals upstream end 1238 of bypass passage 1236.
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[00402] In some embodiments, actuator 1246 may be biased to the lowered
position (FIGS. 99 and 100). Consequently, door 1244 and wheel 1242 may be
biased to the first position (FIGS. 99 and 100) in which door 1244 seals an upstream
end 1238 of bypass passage 1236. Actuator 1246 may be biased in any suitable
fashion, such as by a linear coil spring 1250. In alternative embodiments, wheel

1242 may be biased clockwise in a suitable manner, such as by a torsional spring.

[00403] Actuator 1246 may have a lower end 1252 which extends outside of the
airflow path. Lower end 1252 may be acted upon to move actuator 1246 vertically
from the lowered position to the raised position for opening bypass airflow path 1232
and closing primary airflow path 1228. As shown, when handvac 112 is
disconnected from wand 144 (FIG. 99), bypass valve 1240 may close the bypass
airflow path 1232 (e.g., under the bias of spring 1250). Further, when handvac 112 is
connected to wand 144 without supplemental cyclone bin assembly 160 (FIG. 100),
bypass valve 120 may also close the bypass airflow path 1232. In each of these
cases, the air entering handvac 112 is directed through handvac cyclone bin
assembly 136 to separate dirt from the airflow. This may permit handvac 112 to

operate when disconnected from supplemental cyclone bin assembly 160.

[00404] As shown in FIG. 101, when handvac 112 and cyclone bin assembly
160 are both connected to wand 144, an upper end 1254 of cyclone bin assembly
160 (handle 1254 in the illustrated example) may push against actuator lower end
1252 thereby moving actuator 1246 upwardly. This may rotate wheel 1242 and door
1244 counter clockwise, opening bypass airflow path 1232 and closing primary
airflow path 1228. As shown, air exiting cyclone bin assembly 160 may travel
through bypass airflow path 1232 toward suction motor 204 bypassing cyclone
chamber 184. This may permit supplemental cyclone bin assembly 160 to separate
and collect dirt from the airflow path instead of handvac cyclone bin assembly 136.
In turn, this may inhibit dirt accumulation in handvac dirt collection chamber 188,

which may help to maximize the available dirt collection capacity of handvac dirt
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collection chamber 188 when the user chooses to disconnect cyclone bin assembly
160.

[00405] In the illustrated example, lower end 1252 is sloped. This may permit
supplemental bin assembly 160 to be toed into wand 144 and then rotated
horizontally towards wand 144 to complete the connection with wand 144, whereby
the upper end 1254 of supplemental bin assembly 160 may ride the slope of lower

end 1252 to push actuator 1246 upwardly.

[00406] Accordingly, bypass valve 1240 may be actuated to reconfigure the
airflow path through handvac 112 automatically upon connecting and disconnecting
supplemental bin assembly 160 from airflow communication with handvac 112. For
example, bypass valve 1240 may be biased to close bypass airflow path 1232
whenever handvac 112 is not in airflow communication with supplemental bin
assembly 160 so that the air treatment member of handvac 112 may separate dirt
from the airflow. Similarly, bypass valve 1240 may be configured to open bypass
airflow path 1232 and close primary airflow path 1228 whenever handvac 112 is in
airflow communication with supplemental bin assembly 160 so that the air treatment

member of handvac 112 does not separate and store dirt from the airflow.

[00407] The following is a description of numerous embodiments of surface
cleaning apparatus 168. In the figures associated with some embodiments, a bypass
valve 1232 and/or a diversion valve 712 may be represented schematically. It will be
appreciated that the embodiments may be practiced using the bypass valves 1232

and/or diversion valves 712 described above, or other suitable valves.

[00408] Referring to FIG. 102, in some embodiments supplemental cyclone bin
assembly 160 may include one or more pre-motor filters 1256 (herein after referred to
as pre-motor filter 1256 in the singular) positioned in the airflow path. Preferably,
pre-motor filter 1256 is positioned downstream of cyclone chamber 308. As shown,
pre-motor filter 1256 may be positioned between cyclone chamber air outlet 320 and

outlet passage 476.
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[00409] In some embodiments, pre-motor filter 1256 may separate fine dirt
particles from the airflow in substitution for the pre-motor filters 1176 and 1180 of
handvac 112. As shown, bypass valve 1232 may divert air from supplemental
cyclone bin assembly 160 into a bypass airflow path which bypasses handvac
cyclone bin assembly 136 and pre-motor filters 1176 and 1180. For example,
downstream end of 1239 of bypass passage 1236 may direct the bypass airflow path
1232 to downstream plenum 1212 for bypassing pre-motor filters 1176 and 1180.

[00410] It will be appreciated that a pre-motor filter will have a certain filtering
capacity of fine particles at which point the filter should be cleaned or replaced. By
incorporating a pre-motor filter into the supplemental cyclone bin assembly 160, and
using this filter whenever the supplemental cyclone bin assembly 160 is connected to
the handvac, the filtering capacity of the handvac pre-motor filters may be preserved.
This may permit extended use of the handvac pre-motor filters before they require

cleaning or replacement.

[00411] It will also be appreciated that there will be a measurable pressure drop
across a pre-motor filter placed in an airflow path. If positioned in series, too many
filters may produce a pressure drop that materially reduces air flow at the dirty air
inlet. By filtering the airflow alternately by the supplemental pre-motor filter 1256 and
by the handvac pre-motor filter when the handvac is used without assembly 140, 160

attached the operational life of the handvac pre-motor filter may be extended.

[00412] As exemplified in the alternate embodiment of FIG. 103, surface
cleaning head 104 may include a second suction motor 1258. Second suction motor
1258 may operate in parallel with or alternately instead of handvac suction motor 204
when handvac 112 is attached in flow communication with surface cleaning head
104. For example, a portion of air exiting supplemental cyclone bin assembly 160
may proceed to handvac suction motor 204 and a different portion may proceed to

second suction motor 1258. In the illustrated embodiment, a second airflow path
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1260 from diversion valve 712 to second suction motor 1258 is formed by an airflow

conduit 1262 which connects diversion valve 712 to surface cleaning head 104.

[00413] As shown, when supplemental cyclone bin assembly 160 is in airflow
communication with handvac 112, the airflow path extends through the air treatment
member(s) of supplemental cyclone bin assembly 160 (e.g., cyclone chamber 308
and pre-motor filter 1256) and then divides into two parallel air flow paths 1232 and
1260. Bypass airflow path 1232 directs one portion of the airflow to the handvac
suction motor 204 bypassing handvac cyclone chamber 184 (and optionally
bypassing handvac pre-motor filters 1176 and 1180), and second airflow path 1260
directs a second portion of the airflow path to the second suction motor 1258 in head
104.

[00414] It will be appreciated that suction motors 1258 and 204 operating in
parallel may generate greater suction at surface cleaning head 104 than any one of
suction motors 1258 and 204 may generate operating alone. This may also permit
supplemental cyclone bin 160 to include a pre-motor filter 1256 having greater
surface area than the pre-motor filter of the handvac, where the additional pressure
drop due to the use of two pre-motor filters may be compensated for by the enhanced

suction generation of the parallel motors 1258 and 204.

[00415] As exemplified in the alternate embodiment of FIG. 104a, supplemental
suction motor 160 may include a second suction motor 1258 which may operate in
the same way as the embodiment of FIG 103. Second suction motor 1258 may
operate in parallel with handvac suction motor 204. For example, a portion of air
exiting supplemental cyclone chamber 160 may proceed to handvac suction motor
204 and a different portion may proceed to second suction motor 1258. In the
illustrated embodiment, a second airflow path 1260 from outlet passage 478 to

second suction motor 1258 is formed by an airflow conduit 1262.

[00416] As shown, when supplemental cyclone bin assembly 160 is in airflow

communication with handvac 112, the airflow path extends through the air treatment
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member(s) of supplemental cyclone bin assembly 160 (e.g., cyclone chamber 308
and pre-motor filter 1256) and then divides into two parallel air flow paths 1232 and
1260. Bypass airflow path 1232 directs one portion of the airflow to the handvac
suction motor 204 bypassing handvac cyclone chamber 184 (and optionally
bypassing handvac pre-motor filters 1176 and 1180), and second airflow path 1260

directs a second portion of the airflow path to the second suction motor 1258.

[00417] As shown, second suction motor 1258 may be positioned below dirt
collection chamber 140 and cyclone chamber 308 of supplemental cyclone bin
assembly 160, and second suction motor 1258 may be vertically aligned above
surface cleaning head 104. This may help to lower the center of gravity of the

apparatus 168 for enhanced stability against tipping.

[00418] In some embodiments, a pre-motor filter may be positioned in each of
bypass airflow path 1232 and second airflow path 1260, as shown. For example, a
pre-motor filter 1256 may be positioned in the second airflow path 1260 between
outlet passage 478 and second suction motor 1258, and bypass airflow path 1232
may direct the airflow through handvac pre-motor filters 1176 and 1180. In the
illustrated embodiment, pre-motor filter 1256 is shown positioned below dirt collection

chamber 140 of supplemental cyclone bin assembly 160.

[00419] In alternative embodiments, air exiting cyclone chamber 308 may pass
through a common pre-motor filter before dividing between the second airflow path
1260 and bypass airflow path 1232. For example, in FIG. 104b pre-motor filter 1256
is shown positioned downstream of cyclone chamber 308 and upstream of outlet
passage 478. As shown, bypass airflow path 1232 may bypass handvac pre-motor
fiters 1176 and 1180. This may permit the filtration capacity of handvac pre-motor
fiters 1176 and 1180 to be preserved for use when supplemental cyclone bin
assembly 160 is disconnected from airflow communication with handvac 112. In
alternative embodiments, pre-motor filters 1176 and 1180 may be positioned in the

bypass airflow path 1232.
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[00420] As exemplified in FIG. 105a dirt collection chamber 140 and cyclone
chamber 308 may be removable as a sealed unit from wand 144 and second suction
motor 1258. For example, second suction motor 1258 may be mounted or removably
mounted to wand 144 so that dirt collection chamber 140 and cyclone chamber 308
may be removed while second suction motor 1258 remains mounted to wand 144.
This may permit cleaning and/or emptying of dirt collection chamber 140 and cyclone
chamber 308 (e.g., carrying the same to a garbage bin to dump their contents)
without having to carry second suction motor 1258 (which may have a non-trivial
weight). Also, assembly 160 may be removable as a unit to convert the apparatus to

a lightweight or above floor operating mode.

[00421] As exemplified in FIG. 118, the air treatment members of handvac 112
and supplementary cyclone bin assembly 160 may operate in parallel. For example,
handvac 112 and supplementary cyclone bin assembly 160 may separate dirt from

mutually exclusive portions of the airflow entering dirty air inlet 124.

[00422] In the illustrated example, wand 144 may define two airflow paths. A
first airflow path 1428 may be formed by a first division of wand 144 and may direct
airflow moving therein to supplemental cyclone bin assembly 160 for cleaning, and
then from supplemental cyclone bin assembly 160 to bypass airflow path 1232 of
handvac 112. A second airflow path 1432 may be formed by a second division of
wand 144 and may direct airflow moving therein to primary airflow path 1228 of

handvac 112 for cleaning by cyclone bin assembly 136.

[00423] As exemplified, dirty air entering dirty air inlet 124 may divide into two
airflows at wand upstream end 360 and then travel through the first and second
airflow paths 1428 and 1432. Dirt may be separated from each airflow stream by a
different one of supplementary cyclone bin assembly 160 and handvac 112. In the
illustrated embodiment, the two airflows may recombine in pre-motor filter chamber
556. For example, the two airflows may recombine at the upstream plenum 1208 so

that both airflows pass through pre-motor filters 1176 and 1180 before exiting
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through suction motor 204. In alternative embodiments, the two airflows may
recombine at the downstream plenum 1212. For example, supplemental cyclone bin
assembly 160 may have its own pre-motor filter for filtering the air of the first airflow
path 1428.

[00424] In some embodiments, surface cleaning apparatus 168 may include two
or more suction motors operating in series. In one aspect, this may enhance the
suction at dirty air inlet 124 and/or compensate for suction loss from additional or

higher efficiency air treatment members.

[00425] Referring to FIGS. 119a and 119b, a second suction motor 1258 may
be positioned in the airflow path between dirty air inlet 124 and handvac 112. For
example, second suction motor 1258 may be a dirty air suction motor positioned in
surface cleaning head 104. As shown, dirty air entering dirty air inlet 124 may be
drawn through second suction motor 1258 before the airflow is cleaned by
supplemental dirt collection chamber 160 and/or handvac 112 and discharged

through handvac suction motor 204.

[00426] Referring to FIG. 120, second suction motor 1258 may be a clean air
motor positioned downstream of handvac suction motor 204. As exemplified, motor
outlet 1112 of handvac suction motor 204 may be fluidly connected to second suction
motor 1258 in surface cleaning head 104 by an airflow path 1436. As shown, airflow
path 1436 may be formed by a conduit 1440.

[00427] Referring to FIG. 121a, in some embodiments second suction motor
1258 may be positioned in supplementary cyclone bin assembly 160. For example,
second suction motor 1258 may be positioned below dirt collection chamber 140. As
shown, airflow path 1436 from motor outlet 1112 may direct air from suction motor
204 to second suction motor 1258 in supplementary cyclone bin assembly 160. For
example, conduit 1440 may extend from motor outlet 1112 to second suction motor

1258. Conduit 1440 may take any suitable form. For example, conduit 1440 may be

90
7554790

Dyson Ex1004
Page 100



a rigid conduit as shown. Alternatively, FIG. 121b shows an embodiment where

conduit 1440 is a flexible hose.

[00428] In some embodiments, when handvac is connected with supplement
cyclone bin assembly 160, handvac 112 may not be positioned in the airflow path
through the surface cleaning apparatus. For example, air entering the dirty air inlet
124 of the surface cleaning head may be cleaned by the supplementary cyclone bin
assembly 160 and discharged without ever passing through handvac 112. In this
way, handvac 112 may act as a handgrip for manipulating and steering surface

cleaning apparatus 168 in the upright mode but not as an air cleaning implement.

[00429] In some embodiment, as exemplified in FIG. 122, , the handvac may be
bypassed when assembly 160 is attached to upright section 108. As exemplified, air
entering dirt air inlet 124 may move through wand 144 to supplemental cyclone bin
assembly 160 and be discharged without moving through handvac 112. For
example, the airflow path through surface cleaning apparatus 168 may direct all air
from dirty air inlet 124 through wand 144 to cyclone chamber 308 to outlet passage
476 to second airflow path 1260 to suction motor 1258 of supplemental cyclone bin

assembly 160, which may discharge the air to the outside environment.

[00430] Still referring to FIG. 122, in some embodiments there may be a
plurality of suction motors in series. In the illustrated embodiment, surface cleaning
head 104 includes a suction motor 1258 positioned in the airflow path between dirty
air inlet 124 and wand 144. In alternative embodiments, suction motor 1258 may be

the only suction motor in the airflow path.

[00431] While the above description provides examples of the embodiments, it
will be appreciated that some features and/or functions of the described
embodiments are susceptible to modification without departing from the spirit and
principles of operation of the described embodiments. Accordingly, what has been
described above has been intended to be illustrative of the invention and non-limiting

and it will be understood by persons skilled in the art that other variants and
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modifications may be made without departing from the scope of the invention as
defined in the claims appended hereto. The scope of the claims should not be
limited by the preferred embodiments and examples, but should be given the

broadest interpretation consistent with the description as a whole.
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Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date June 2, 2022

First Named Inventor

Wayne Ernest Conrad

Title

SURFACE CLEANING APPARATUS

Art Unit N/A

Examiner Name N/A

Attorney Docket Number |10452-P46958US17

SIGNATURE of Applicant or Patent Practitioner

Signature /Philip C. Mendes da Costa/

Date (Optional)

2022-06-02

Name

Philip C. Mendes da Costa

Registration
Number

33106

Title (if Applicant is a | Vice-President and Agent of Record
juristic entity)

Applicant Name (if Applicant is a juristic entity)

Omachron Intellectual Property Inc.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 take 3 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.O. 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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Doc Code: PA..

N PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 01059

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City | state | Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Omachron Intellectual Property Inc.

|:| Inventor or Joint Inventor (title not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
Signature /Philip C. Mendes da Costa/ | Date (Optional) |June 2, 2022
Name Philip C. Mendes da Costa

Title Vice President

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

I:ITotaI of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 take 3 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.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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Electronic Acknowledgement Receipt

EFS ID: 45857498
Application Number: 17830529
International Application Number:
Confirmation Number: 9687

Title of Invention:

SURFACE CLEANING APPARATUS

First Named Inventor/Applicant Name:

Wayne Ernest Conrad

Customer Number:

1059

Filer:

Philip C. Mendes da Costa/Snezana Lisowsky

Filer Authorized By:

Philip C. Mendes da Costa

Attorney Docket Number:

10452-P46958US17

Receipt Date: 02-JUN-2022
Filing Date:
Time Stamp: 11:55:12

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $2660

RAM confirmation Number E202262B55404330
Deposit Account 022095

Authorized User

Snezana Lisowsky

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
2292445
1 Application Data Sheet ADS—2022_06_0§f—P46958US1 /. no 9
p edca554c66efd3af10asfcd6674a7df5eedcs)
1cl
Warnings:
Information:
577490
e USPTO_Specification_2022-06-
2 Specification 02. P46958US17.PDF no 92
e0d30fac898870a516547c3e47d5100984b
Warnings:
Information:
133057
3 Claims USPTO_17Claims_2022-06-02_ no 4
P46958US517.PDF
ab4fc68ac83357f86427cd35d2c28f8dd 006
Warnings:
Information:
82588
USPTO_Abstract_2022-06-02_P
4 Abstract 46958U517.PDF no !
8a99bb6c9f5fd22bfbef270cdf679e153229
Seea
Warnings:
Information:
14640686
Drawings-only black and white line P46958U514._16_17_DRAWING
5 gs-only bla S_PART1_2022-06-02_Figs_1-6 no 63
drawings
6.pdf dcobS84absad97314b739cabecf5fc2ce00
Warnings:
Information:
20922022
Drawings-only black and white line P46958U514_16_17_DRAWING
6 gs-only bla S_PART2_2022-06-02_Figs_67- no 67
drawings
1 27_pdf 4bdd7b9af7093e6f1cdf83be22efedd3673d)
5535
Warnings:

Information:
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Drawings-only black and white line

P46958US14_16_17_DRAWING

496490

S_PART3_2022-06-02_Figs_128

no

10

drawings -1 37_pdf 18205298e4c391757a5a0b3c3c69d10fc23a
6fbb
Warnings:
Information:
623836
8 Internet Communications Authorization Internet_20§12—706c—1(22_P46958U no 2
p 494d45392dd4800ae45bd35d8222295507|
5efa9l
Warnings:
Information:
387497
USPTO_Declaration_2021-06-1
. . _ _ no 1
9 Oath or Declaration filed 8_P46958US14.pdf
042bc053950279234c1ccba545a829333e0)
477a8
Warnings:
Information:
802749
10 Power of Attorney POA_2022—06—0§f_P46958US1 7. no 2
p 55ffb556e4788f78406c60a3767eb4fd60ch
Warnings:
Information:
46634
11 Fee Worksheet (SB06) fee-info.pdf no 2
d027e3b97246fa344b910ea48b2ec4f0106
3clac
Warnings:
Information:
Total Files Size (in bytes): 41005494

Dyson Ex1004
Page 116




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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
17/830,529 06/02/2022 1776 2660 10452-P46958US17 17 2
CONFIRMATION NO. 9687
1059 FILING RECEIPT
BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l.
% KIne STREET WEST O R
40TH FLOOR
TORONTO, ON M5H 3Y2
CANADA

Date Mailed: 06/09/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. 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
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

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

Wayne Ernest Conrad, Hampton, CANADA;

Power of Attorney: The patent practitioners associated with Customer Number 01059

Domestic Priority data as claimed by applicant
This application is a CON of 17/351,943 06/18/2021
which is a CIP of 16/590,972 10/02/2019
which is a DIV of 16/156,006 10/10/2018 PAT 10478030
which is a CON of 15/088,876 04/01/2016 PAT 10219662
which is a CON of 14/822,211 08/10/2015 PAT 9888817
which claims benefit of 62/093,189 12/17/2014

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constifute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/08/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/830,529

Projected Publication Date: 09/15/2022
Non-Publication Request: No

Early Publication Request: No
Title

SURFACE CLEANING APPARATUS
Preliminary Class
055
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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
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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 (1-866-999-4258).

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 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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit hitp://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/830,529
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 700
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 17 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 840
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2660
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |«x =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |«x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |«x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US17

CONFIRMATION NO. 9687

1059 PUBLICATION NOTICE

BERESKIN & PARR LLP/S.E.N.C.R.L,, s.r.l.

40 KING STREET WEST RN N ALAM VM AR

40TH FLOOR 00000013630212

TORONTO, ON M5H 3Y2

CANADA

Title:SURFACE CLEANING APPARATUS

Publication No.US-2022-0287520-A1
Publication Date:09/15/2022

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 USPTQO'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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES ‘ o f\i Box Eigg
PATENT AND TRADEMARK OFFICE | e uspto. g

gD

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/830,529 10/13/2022 09:46:53 PM ET 10452-P46958US17

Title of Invention
SURFACE CLEANING APPARATUS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 9687 FILED BY Snezana Lisowsky
PATENT CENTER# 61065564 FILING DATE  06/02/2022
CUSTOMER # 1059 FIRST NAMED  Wayne Ernest Conrad
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Philip Mendes da Costa
ADDRESS

Documents TOTAL DOCUMENTS: 39
DOCOUMENTY RFAGES DESCRIPTION SIZE (KB
PARTZ DS 302210~ 13 information Disclosurs 1244 K8
13_P48058USTY pdi Staterneant (DS} Form (BB
FROT PARTZ DETT2010001 20 Forgign Relerence 728 KB
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Forsign Reference
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Forsign Reference
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i

FR24_PARTZ_EP16765168B1
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FR25_PARTZ_EP1G29758A3
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i
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‘pdf
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FR29 PART2 _EP4938508B1
patf
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14

44
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Foreign Relerence
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DOCUMENT
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FROT_PART2 DE11201000113
5T5. pof

FRO2_PART2 DES218071U1p
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24 Non Patent Literalure 218 KB
13 Non Patent Literature oo KB
18 Non Patent Literaturs 208 KB
12 Non Patent Literalure 182 KB

MESSAGE DHGEST{SHA-S1Z)

FOFISBOABCSFODOBBEROFIGTRIVIEIB4TRBFECEE2(05BER26848
FRDSERDSOSMEBZTA4BIZETOEAZTH84210B3H4087DEAT 48424
S4ERBONCOBZTR0120ARTRT20E78ER

AC4ASCO40FAGEEYDUARSFEFOBDERTF1ZSEABNTDEEARSEE24F
S7EBCACCOS042DDEDAA4RBEAL4ESFEDS4FOBOESOFOCFEEABC
CAZB3F208102DNDSDGC1B42ECBAGRCES

BACTT8C30AEDCBEFI2BEEROBEE10C244F4C DACTEBACDBAFE
S1COAETRC4E40CH 1834008 T450AT23FG0A40TSTALBE 141016
2EQZESEEESEOR48A4E0430A8ABERED

7a3025EF2BCR1846B3CCHD040EBEE7 327487620085 1033588

Dyson Ex1004
Page 267



At.pds

FRO4 _PARTZ

A7

FROS_PARTE

FROG_PARTE
Al pdi

FRO7 PARTZ
At .g.)di(

FROS PARTS
A1.pdf

FROS PART2
At pdf

FRIO_PARTE,

FR1T_PARTZ

A7

FR12 PARTZ

RT3 PARTZ

WORDT 7046558

WOZRT70480857

CUWOR018065151

W02

(13

by

838

_WO20T2117230

WOR01 2042240

WOZOTI054108

WORDTO142971

WOZHT0142870

WOROT0142969

Page 5 of 8

3F1440C0DE466ECAB4TCIDERCIAZEC48C308ACETIICER8217
342407 4E504867002336R88078583F
DEATIDIDAABOIF7B245TEFOBOGSF 201 ESBAJUFERET170O8EDENTY

DFSG1EB1D0R6RERT77R10867E1ES83B7EO36FE0300361¢
EIBZARFOOBEEA4EAADIBBAERECELO

IA3TE

RO7E3454D0CAARTCADTRCZ24DCARTAEZT1BED4S0DAAFEZBE3A

CTOCBR4ASBEDAGTRASEIDODTOO7084AANATOF1DOAGETCEAS
FODSOESFREFE4B0DZC13402E 522868

EEEDOAREES44B3A 18R 10A420ASBERFDZTAZEY1 2568DCCEFEA
AECOEART20004FDETFRATIHTZDO4DORSEIIERET10ORE15324283
CF45402E8005E5281ERBTACFDA8ES

7ODRGD4FBCATRZZ BCC4A0G03504 04354 BO4F2F7ARBCOTHCER
CHDE2EEDLEBER2020A610408CO3 1 B56FAN 217481 AQFBICERC
22043271 BF7368DCEDBFECEBROBABCSE

SG7EEC2OBEBUTFBOACARSATROG820827R000BEFRE3CTDI24E
787SGEDED4BRAS1ERR31B2CC2EMEAARSOELTAFOUEESERTECY
FOASTEBEBFARGESCTABFDDTZ 14500

(Q

ASEBAT4LT 260047 CRABFCEFFEEROEBCTRIFGF 1 356 EBFI00E5T
FEDESB0Z18748BD7FOBROCETI4ICOEILZ41ERIZ18FE47158060F
BE27DFFLRSANEACOZETBOSIBCIBEER

SEVI240F27FABQCORAFGE148287 21 AT4840FOBO4ATERRBZ 460
088CA477CE ﬁf%CSBAG@i_J}@Ai\A? 5a380E41 033001 26EB 1108
AOBGGSNEEFCREACAATRETEOFTTERS

SEZOFI954134CEREEF 28501 03802 CABADEDECELABOSTEOSBEA
19AL %whs&?? AFSFOBFBE8004B40DAR42DEBR 14DF4CBAEDRE0E
ABFORFSOTIS03321EFBRER8DESERD

AFEBRTVEASEDECAZSCH4ATY7RERE8F4B4CT736BE5R4EDEET 248
3138820ABRCCR4ERECDAESTEBTDF2D4ZDRET7O0DFEE2BRETS
C28R7316FECIE10575BFASDFDISEE

/

226536BERASDTI2158DCTATCRFOIED4002787RCODEFBCAISTE

Dyson Ex1004
Page 268



At.pds

FR14_PART2 WO2010142068
A7

FRIS_PARTZ _WO201010

FR1o_PARTZ_DESHROTZ

it

FR17
o

FRIG_PARTZ_DERO2OIGE6TE.

i

FRIG_PARTZ _DE4Z3238201 p

gt

FREQ
aif

FR2Y P

af

FREZ
it

FR23 P

_PARTZ _DESGEZ11683

S _EF284E1VEAT D

R
P
’)'.3

2 _EF2E0H3B0AZ D

A QLT
2 BERPISIETYT

Page 6 of 8

A297RB580TABCIDECUS4D5COOFERRCR4AEERTFA4TIFI44DDEB4
A7OREEF208ERADEGT2EDFITIOF4B30

JA73208AAAROOR0NIEREC4A062ETRNAF3BO3CUBFTRERNZ2R2LC
CRFCIUBCFATRLAECSERDEB4ATITIZ 147 ESDOCCME0ATR4ITIE
FREZAFBOFSTIODZBCESFI1CCR34ESE

AEIBBOZ24503AA03873FOFIBRETECZECDOCCEN0SB288CE448
SCTET1SECAESRST1AGTFRERCER40043648E 024057 ATAGFCEREDE
8438E7OEBDSTC3EE7E7680D21ADRSEC

CBBR3602ECAZEDD4SERC243B3020RDOFEARDDBRDUTRSTECS
45487 COABE4SEEDGRRTIOE 264450027 ABBF 15D568DRAT40GTY
AASEALBIETOZETO4FDISEFE87ORFOCE

E4DABE3F2878D310ACCARSAETDDsDEVE2DEAGCAF4AB4CEDZ
CTABHEDABAARBALOBOER18BCADEBAF4BRVACATIATIAYDBEORS
7740DESETAFGECCADSE3083D1E236ECY

C2OC0ERG2F2NAS0E4E30T5AASES 11 CO4ATBDDOCEOFTALS0E
AFAFASBCEBERE7E35CA42CE053 16300 1062A5AAFCISERECES
ABGABRIGTOSCTR2AAABTSEB16EF00ET

SD25563CH E)QLE“AS)‘?ﬁﬁéﬁ-bbs?ﬁi%%4&&3%%,&4%{38@%@%%& SECSS
FEDTEEEAFOEFZ81CCR4208AACERTOBODDERTESI3RECECAS
520E0DO2CTI0FI437R07IE514014010

-..%j

DOSBERBI7427B67B87042080BDC2RBOCEGDEEYS5ATBIFDATGS
SFRAZEF4RF2TAR2CERBZECE 1 FOBABCHEB4FEE3CFT450736B08
OCB84BDAADFZE03R6DSB58630454A3480

460817887 CT40DCARSBRICHIRQCETVREDVCASEABAQESTR2R0T
D7004D43ERATICTECBORT4770BEFODUBABCD4B40AFEZ0F I
CR78GDESEDEQTBRFZADFEEFS4A20048E

T1ABREE2DT20F227ATICEB482BC 45 ZAEESEDOTERZ450349031
EBARCDTIENTET40A403BC3E0FF20SFARBTCAR4FEZAABRF4AT
7AFSOTFEZ20B7C2CH0ACEANTIGEBI4ES

OEFE4DCS0G63620D456878B7DESEB4EOTA40R35654E86DCHT

Dyson Ex1004
Page 269



aif

FR24 PART2 EP1BTE51681p
«f

FR2S5 PARTZ EPiG
i

THBAS.D

FR28 PARTZ EP1ES43868B1.p
i

FRET7_PARTZ_BEP1Z20018681p
e}

FR28_PARTZ_DERTHI34C pdt

FRZ9_PARTZ_EP45585081 pdf

FRI0_PARTS ER1778781B1.p
of

NPLOT PART2 _DET120710601H
35TS_English.pdt

NPLOZ FARTZ DESZ180VIUN
_English.pdt

NPLOZ _PARTZ _DEGISOT201T

Page 7 of 8

L

JASEZ7I2T70EBEAZS3A4GCF40BBOEGRRCASDZ8246E50821C53D
ESF%E?FE 234‘05{3‘%{3(3& DHE8SEBRSRFE

AEDSFRESTB2CTRORBESDOB2CTANIBD2EGR0CTEFED1 888814
C36DEATIFS0ZDFE413006478BE23358067 2088 838F43781CAS
SDET1S0F12A24BEESCREOTERSETE4EE

A19EAGTIANBRRTTE197FRZ307688A0EG003 T Z2AC2EB044EAT
ACE4D19B348414503B4630A0EZ0F 1 BR4O7DLB386FERCECSH
1BAF724ACBORE40002F 204 7R0EEFS

*@BF”@CEE@E%E}SGQS' BSBQGE“GES SBERZFOSEDFTRE4B0TE0E
G73F2EACBDERESHUSTABCALESNE
:)FBF i -i%:sé?;?-ﬁﬁﬁ@ﬁEé@-FCGSSTSQ!@?AGA-’%

EB43CH24AESEE1464E000DB45935ADCEBTATDDR4ESTRT02EC
AQOET7252AFSAZDTEECO4CEFE2DCETRE2ETF I THIBS1SET38280
ESSSAZATATAAIOTIEECSB0ABETFZ0A

S9S10EL3ATRERGADCFF2398
DOALBTBE35T1018D3FE0EE 3
SE71ZASTDERFTES10BFARTED

BOCECDOSIBAOFABFGB437BAT
FUE24B748A8020813FB0O2CHF
FEOEETA

(J': U’ i

AFZ133BARCR0RREFECHEBDR4EARESA4BDE4CORIDNBTIG2RY
DR70087B3FCDOSEBRADLADTAAACSNADCT7C2OF7T4REEDTRATOA
S8E3CAFFTLOBOZEERG2UBCABETABKFTIR
KOGSEF7FOT166R68DBUG4AEECEBCTTE4ABTATT44BB354A00D40
OFEE2043AEFCEBCBCET208052030CE542BE8ECE888ABBEEA0
OFSTESEDIEEEaE1CO0EHGL22ADSES

EODECESRTBAFIFOUE20TFARSERCFETFFESACEZROSHEBRREC
S1FRT40ARBCI3Z22F6DDET32681444B70500CBOF7260242A0FF
A3EGeCATEBFE8202CFEFOCCTICFREDO

SDBOCBF7R34002187FB4BACZ0D4AS7 4058350887 408BF 35881
EARFEDTARZAARGBTGASTATE0EI2B62002R7 748473018400
FOEIOEDC4AFDARSTERITF4011040864

7BLBOBAGSAZFCO0ACDER1AS

S1BDCFFREBFO30RATRL2CERD

Dyson Ex1004
Page 270



Z2_English.paf

NPLO4 PARTZ _DESGZ11883T
2 _bEnglish.pdi

s

NFLOS FARTZ DEsGzitageT
2_English.pdf

NPLOG PART2 DE4232382C1
_English.pdf

NPLO7 _PARTZ _FR281255181
_Englishupdd

NRFLOE PARTZ DERVSI34C_E
nglish.pd

This Acknowledgement Recaipl evidencss re

I
by the applicant, and including pags counts, where applicab

descriped Iin MPEP B3,

New Applications Under 358 U.8.6. 11
# a new applicalion is bemng #led and the
and MPEP 508}, a Filing Fecaipt (37 C'“

application includes tha necess
1.54) wili be issued in dug course and the date shown on this Acknowledgement

Page 8 of 8

24FB00C3AZDERTBCRZEZBAFCERE8C4EBRFDESEBEAARYSSAGT
2EEQ4EFTADATCARTAESIBOSADEDTO0Z

BYO0BA4ACH4FRL8EORMFIERSBIESFE8T EODCOC4EBESEDAFDID
;’Ef"i 8541 S’”%;s?f?SB-ﬁ" OSAR sQ’%%S%}Sﬁi_gQSFF@SS%G@AQQS“”""’

CRCESF4ABIOEEDFECCEZEFZEARSI02EFOR3885DEVESR3E2EE
2ODBEZEEATIO0FAATEROACDESTCAASZRBACIR4AZDECHEARTET
BEOVCASEABDOEGOBR1482A882E08628C2

03

292830005BCACHTDASARCRECE0FEET 1D87B016FE4CCEARSC
S2AZCANBZOMIECOaBARREDDIFTREOFDDE4ADEDSBIE0DRBI0E
814037E4373004222C6 16FOEAJSBECETS

AJ18DCCEB5A4DTEETIFE7CDBEOOBEoLESCEFEUR53CEARAL
ABRBCIOEYDFOR7VRACIISOE T ADROFICRBCICERTHOUEEM TED
56047 160ERSOBBEEEER41BETDOFDERE

DFAGTVB4ERBE7O6ETABCECREBARLEROAL E)G(}%E's AGF5DBEZE
FD745255322E08D8DET76EF0638D20E380CCOEACCRNGLBELF
GO25FE7ELR3DARBITARFEBTEI2EETRY

soeipt on the

ndicated documents, characterized
es as evidence of recet simmilar 10 a Post Card, as

o1
1t
{3

d date by the USPTGO of the ¢

80 &
iz sery

ary ‘f‘“;mm; ents for filing date {see 37 CFR 1.83(h-{dh

Hacaint will estabiish ths filing date of the application

National Stage of an international Application under 38 US.C. 371

H a timely subrnission to enter the national stags of an inlernational application is compliant with the conditions of 33 US.C

371 and other applicabls requiremends a F
submission under 35 U.8.C. 371 will be

Now International Application Fllad with the USPTO as a Recelving Qffies

i a new inlsrmadional ;
international flling date (ses F

international Filin

sication s baing

orm POT/DG/EDBOY indicaling acceptance of tha application as a national stage
ssuad in addition o the Fiing Recsipl, in dug cowrse

&g and the international application includes the nacassary Compor

wotification of the International Apglication

mhar and of the

iy Date (Form PCT/ROGMGE) will he issued in due course, subjact o prescriptions concerning national seourity,
@ date shown on this Acknowledgement Receipt will establish the miernational filing dale of the application.

Dyson Ex1004
Page 271



Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
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.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

INayn

e Ernest Conrad

Art Unit

1776

Examiner Name N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

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 Code? of cited Document )
Figures Appear
1 Ho44780 A 1990-07-31 | Jsmani Kal
2 Ho05342 A 1990-03-06 taka Yasukazu
3 H853111 A 1989-08-01 Macarthur James B et al.
4 H853011 A 1989-08-01 Dyson James
5 H853008 A 1989-08-01 Dyson James
6 H826515 A 1989-05-02 Dyson James
7 H803753 A 1989-02-14 Palmer
8 H778494 A 1988-10-18 Patterson John C

EFS Web 2.1.18

Dyson Ex1004
Page 272



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17830529

Filing Date 2022-06-02
First Named Inventor | Wayne Emest Conrad
Art Unit 1776
Examiner Name N/A

Attorney Docket Number 10452-P46958U317 {PART 2)

9 p744958 1988-05-17 Pircon Ladislav J

10 p700429 1987-10-20 Martin William J et al.
11 p678588 1987-07-07 Shortt William C

12 B523936 1985-06-18 Disanza Jr William G
13 p494270 1985-01-22 Ritzau William P et al.
14 p486207 1984-12-04 Baillie Lloyd A

15 p40s008 1983-10-11 Bolymes Laszlo

16 p382804 1983-05-10 Mellor Fred

17 373228 1983-02-15 Dyson James

18 Hp307485 1981-12-29 Pessig lii William R
19 B236903 1980-12-02 Malmsten Sven O

EFS Web 2.1.18

Dyson Ex1004
Page 273




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

20 p218805 A 1980-08-26 Brazier Alan J

21 p187088 A 1980-02-05 Hodgson

22 po97381 A 1978-06-27 Ritzler Bo

23 3088133 A 1976-10-26 Schady Joseph L
24 3088132 A 1976-10-26 Oranje Leendert
25 3933450 A 1976-01-20 Percevaut Emile Henri Gabriel
26 3898068 A 1975-08-05 Mecneil John A

27 3822533 A 1974-07-09 Oranje L

28 3684093 A 1972-08-15 Kono Motomi et al.
29 3675401 A 1972-07-11 Cordes Ronald A
30 3582616 A 1971-06-01 Mvrcb Ronald M

EFS Web 2.1.18

Dyson Ex1004
Page 274




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17830529
Filing Date 2022-06-02
First Named Inventor | Wayne Emest Conrad
Art Unit 1776
Examiner Name N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

31 3561824 1971-02-09 Homan Virgil A

32 3543325 1970-12-01 Hamrick James C

33 3530649 1970-09-29 Porsch Fred W et al.

34 3518815 1970-07-07 Mcfarland Andrew R et al.
35 3426513 1969-02-11 Bauer Kurt

36 3372532 1968-03-12 | angdon Campbell Charles
37 3320727 1967-05-23 Farley Fomey E et al.

38 3269097 1966-08-30 German Dale F

39 3217469 1965-11-16 Fckert John S

40 3204772 1965-09-07 Ruxton George S

41 3200568 1965-08-17 Meneil Dalph C

EFS Web 2.1.18

Dyson Ex1004
Page 275




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17830529
Filing Date 2022-06-02
First Named Inventor | Wayne Emest Conrad
Art Unit 1776
Examiner Name N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

42 3130157 A 1964-04-21 Kelsall Denis F et al.
43 3085221 A 1963-04-09 Francis Kelly Joseph
44 3032954 A 1962-05-08 Racklyeft Carl E

45 981369 A 1961-04-25 Yellott John | et al.
46 0952330 A 1960-09-13 Minslow Charles A
47 946451 A 1960-07-26 Culleton John T

48 942692 A 1960-06-28 Pugust Benz

49 942691 A 1960-06-28 Dillon Wendell M

50 P9A37713 A 1960-05-24 Stephenson Revis L et al.
51 917131 A 1959-12-15 Fvans Hamy D

52 0913111 A 1959-11-17 Rogers Robert E

EFS Web 2.1.18

Dyson Ex1004
Page 276




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name

N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

53 846024 A 1958-08-05 Theodor Bremi

54 0811219 A 1957-10-29 Uosef Wenzl

55 731102 A 1956-01-17 Uames William S

56 678110 A 1954-05-11 Madsen Walter M

57 D542634 A 1951-02-20 Pavis Archibald H et al.
58 0152114 A 1939-03-28 Tongeren Hermannus Van
59 D D0303173 S 1989-08-29 Miyamoto Isshin 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| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document ,
Figures Appear
1 0070079585 A1 P007-04-12 Oh et al.
2 20080040883 A1 P008-02-21 Beskow et al.

EFS Web 2.1.18

Dyson Ex1004
Page 277




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name

N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

3 0070289266 Al P007-12-20 Oh

4 0070289089 Al P007-12-20 Yacobi

5 0070271724 Al P007-11-29 Hakan et al.
6 0070209335 Al P007-09-13 Conrad

7 0070209334 Al P007-09-13 Conrad

8 0070136984 Al P007-06-21 Hsu

9 20070095029 A1 P007-05-03 Min et al.

10 70070095028 Al P007-05-03 Kim et al.

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

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 Code2j Code?| Date PR Passages or Relevant
Document ,
Figures Appear
1 112010001135 DE T5 2012-08-02 G B.D. CORP.

EFS Web 2.1.18

Dyson Ex1004

Page 278




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name

N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

2 |p216071 DE Ut (19930225 |[C-CTROSTAR

3 |po17046560 o A1 | 20170323 |PYSON TECHNOLOGY
4 |po17046559 o A1 | 20170323 |PYSON TECHNOLOGY
5  |po17046557 o A1 | 20170323 |PYSON TECHNOLOGY
o I

7 |bo15129387 o Al |2015:0903 mggsgg;{sﬁr%ﬁcmlc Abstract - English
8 |po12117231 o A1 | 20120007 |PYSON TECHNOLOGY
o |po12042240 o A1 | 20120405 |PYSON TECHNOLOGY
10 |pot1054106 o A1 |20110512 |[GB.D. CORP.

11 |po10142071 o A1 | 20101216 |PYSON TECHNOLOGY
12 |po10142970 o A1 | 20101216 |PYSON TECHNOLOGY

EFS Web 2.1.18

Dyson Ex1004

Page 279




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name

N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

13 | 010142969 o A1 | 20101216 |PYSON TECHNOLOGY

14 | 010142968 o A1 | 20101216 |PYSON TECHNOLOGY

15 |p010102396 o A1 |201009-16 ||GB.D. CORP.

16  |loso7201 hE T2 20030528 |[PYSONTECHNOLOGY

17 |lo211663 hE T2 20070510 |[PYSON TECHNOLOGY

18 |lo201666 hE T2 20060601 |[PYSONTECHNOLOGY
pBS

19 |h232382 DE C1  |19940324 ||PULVERBESCHICHTUN
GS UND SP

2| - AT 20150318 EﬁygTUF?(?NICS CO.

22 | 308360 EP A2 |2011-04-13  |WAI, LAU YING

EFS Web 2.1.18

Dyson Ex1004

Page 280




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17830529

Filing Date

2022-06-02

First Named Inventor

Wayne Ernest Conrad

Art Unit

1776

Examiner Name

N/A

Attorney Docket Number

10452-P46958US17 (PART 2)

24 1676516 P B1 2010-01-13 |G ELECTRONICS INC. []
25 |H629758 P A3 2010-02-17 |G ELECTRONICS, INC. []
AKTIEBOLAGET
26 |[1594386 P B1 2009-04-15 | ECTROLUX []
27 |[1200196 P B1 2005-06-15 |f3.B.D. CORP. []
28 |p75134 DE C  |19530430 |PTALLGESELLSCHAR ]
AHLSTROM
29  |p93950 P B1 1998-04-15 MACHINERY OY []
SAMSUNG
30 |p779761 P B1 2013-06-26 | ECTRONICS []
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 S : . '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
1 Fnglish machine translation of DE112010001135T5, published on August 2, 2012
2 English machine translation of DE9216071, published on February 25, 1993

EFS Web 2.1.18

Dyson Ex1004

Page 281




Application Number 17830529
Filing Date 2022-06-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Wayne Emest Conrad

Art Unit 1776

Examiner Name N/A

Attorney Docket Number 10452-P46958U317 {PART 2)

3 English machine translation of DE69907201, published on May 28, 2003

4 English machine translation of DE60211663, published on May 10, 2007

5 English machine translation of DE60201666, published on June 1, 2006

6 English machine translation of DE4232382, published on March 24, 1994

7 English machine translation of FR2812531, published on November 3, 2004

8 English machine translation of DE875134, published on April 30, 1953

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not 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.

EFS Web 2.1.18

Dyson Ex1004
Page 282



Application Number 17830529

Filing Date 2022-06-02

INFORMATION DISCLOSURE

First Named Inventor | Wayne Emest Conrad

STATEMENT BY APPLICANT

L. Art Unit 1776
( Not for submission under 37 CFR 1.9%)

Examiner Name N/A

Attorney Docket Number 10452-P46958U317 {PART 2)

CERTIFICATION STATEMENT

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

That each item of information 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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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) 2022-10-13
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.5.C. 122 and 37 CFR
1.14. This collection 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 2.1.18

Dyson Ex1004
Page 283




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
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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
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CERTIFICATION STATEMENT

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

That each item of information 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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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) 2022-10-13
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.5.C. 122 and 37 CFR
1.14. This collection 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 2.1.18

Dyson Ex1004
Page 308




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.5.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 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
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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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.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.5.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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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.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.5.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 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
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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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.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.5.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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PE2E SEARCH - Search History (Prior Art)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1

L2

L3

L4

1309

719

217

46

(("CONRAD") near3
("Wayne")).INV.

L1 AND (cyclone
cyclonic).clm.

L2 AND (hand ADJ
vacuum).clm.

((US-20140237757-A1
OR US-20160174787-
A1 OR US-
20160174786-A1 OR
US-20160174785-A1
OR US-20170196428-
A1 OR US-
20170224181-A1 OR
US-20170265696-A1
OR US-20170290481-
A1 OR US-
20170290478-A1 OR
US-20170290479-A1
OR US-20170290476-
A1 OR US-
20170290477-A1 OR
US-20180177356-A1
OR US-20180177366-
A1 OR US-
20180177355-A1 OR
US-20180177353-A1
OR US-20180177352-
A1 OR US-
20180177354-A1 OR
US-20190008348-A1
OR US-20190008341-
A1 OR US-
20190008339-A1 OR
US-20190008342-A1
OR US-20190008340-
A1 OR US-
20190008338-A1 OR
US-20190254492-A1
OR US-20190282048-
A1 OR US-
20190307301-A1 OR
US-20190320863-A1
OR US-20200022546-
A1 OR US-
20200253437-A1 OR
US-20200305671-A1
OR US-20200324302-
A1 OR US-
20200367708-A1 OR
US-20210045605-A1

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/04/24
01:14 PM

2023/04/24
01:14 PM

2023/04/24
01:15 PM

2023/04/24
01:49 PM

05/23/2023 02:11:02 PM
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OR US-20210045596-
A1).did. AND
PGPB.dbnm.) OR ((US-
9301666-B2 OR US-
11160425-B2 OR US-
10813510-B2 OR US-
10426302-B2 OR US-
10327610-B2 OR US-
10244906-B2 OR US-
10238249-B2 OR US-
10165913-B2 OR US-
10085604-B2 OR US-
9980616-B2 OR US-
9962047-B2).did. AND
USPT.dbnm.)
L5 3 (9888817; 10219662; |(US-PGPUB; USPAT) |OR ON ON 2023/04/24
10478030;).pn. 02:03 PM
L6 262 B05b11/00.cpc. (US-PGPUB; USPAT) |OR ON ON 2023/04/26
09:35 AM
L7 46 L4 (US-PGPUB; USPAT) |OR ON ON 2023/05/01
10:34 AM
L8 4 L7 AND (grip AND (US-PGPUB; USPAT) |OR ON ON 2023/05/01
finger).cim. 10:35 AM
L9 4 L8 (US-PGPUB; USPAT) |OR ON ON 2023/05/22
10:20 AM
L10 4 L8 AND (cyclone AND |(US-PGPUB; USPAT) |OR ON ON 2023/05/22
axis).clm. 10:23 AM
L11 518 L2 AND (cyclone (US-PGPUB; USPAT) |OR ON ON 2023/05/22
cyclonic).cim. AND 10:48 AM
(axis).clm.
L12 104 L11 AND (finger (US-PGPUB; USPAT) |OR ON ON 2023/05/22
grip).cim. 10:48 AM
L13 80 L12 AND (cyclone ADJ |(US-PGPUB; USPAT) |OR ON ON 2023/05/22
axis).clm. 10:49 AM
L14 46 L13 AND (axis near2 (US-PGPUB; USPAT) |OR ON ON 2023/05/22
intersects).cim. 10:50 AM
L15 11 L14 AND (pistol).cim. (US-PGPUB; USPAT) |OR ON ON 2023/05/22
10:52 AM
L16 3 cn-205625805-%.did. (US-PGPUB; USPAT; |OR ON ON 2023/05/22
USOCR; FIT (AU, AP, 11:33 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
05/23/2023 02:11:02 PM Page 2 of 11
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L17 3
L18 7
L19 6
L20 7
L21 250

cn-109330476-$.did.

(20190174984;
20160150923;
5035024;
20110289719;
20130227813;
10974258;
"11571097").pn.

16 OR 17

L18

("20110168332" OR
"20110219576" OR
"20110289719" OR
"20120023701" OR
"20120030896" OR
"20120060322" OR
"20120079671" OR
"20120216361" OR
"20120222245" OR
"20120222260" OR
"20120222262" OR
"20130160232" OR
"20140137362" OR
"20140137363" OR
"20140137364" OR
"20140182080" OR

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

05/23/2023 02:11:02 PM
Workspace: 17830529

ON ON 2023/05/22
11:33 AM
ON ON 2023/05/22
11:35 AM
ON ON 2023/05/22
11:35 AM
ON ON 2023/05/22
12:02 PM
ON ON 2023/05/22
12:11 PM
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"20140208538" OR
"20140237956" OR
"20150135474" OR
"20150230677" OR
"20150297050" OR
"20160113460" OR
"6623539" OR
"6625845" OR
"6640385" OR
"6648934" OR
"6712868" OR
"6732403" OR
"6746500" OR
"6766558" OR
"6782583" OR
"6782585" OR
"6810558" OR
"6818036" OR
"6833015" OR
"6868578" OR
"6874197" OR
"6896719" OR
"6929516" OR
"6968596" OR
"6976885" OR
"7113847" OR
"7128770" OR
"7160346" OR
"7162770" OR
"7175682" OR
"7198656" OR
"7222393" OR
"7272872" OR
"7278181" OR
"7341611" OR
"7354468" OR
"7370387" OR
"7377007" OR
"7377953" OR
"7386915" OR
"7395579" OR
"7426768" OR
"7429284" OR
"7448363" OR
"7449040" OR
"7485164" OR
"7488363" OR
"7547337" OR
"7547338" OR
"7563298" OR
"7565853" OR
"7588616" OR
"7597730" OR
"7628831" OR
"7691161" OR
"7717973" OR
"7740676" OR
"7770256" OR

05/23/2023 02:11:02 PM
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"7776120" OR
"7779506" OR
"7803207" OR
"7805804" OR
"7811349" OR
"7867308" OR
"7882593" OR
"7922794" OR
"7931716" OR
"7938871" OR
"7958598" OR
"7979959" OR
"7996956" OR
"8021453" OR
"8062398" OR
"8100999" OR
"8101001" OR
"8117712" OR
"8146201" OR
"8151407" OR
"8152877" OR
"8156609" OR
"8161599" OR
"8225456" OR
"8484799" OR
"8673487" OR
"8869344" OR
"9192269" OR
"9516979" OR
"9675218" OR
"9711986" OR
"10299651" OR
"10405719" OR
"10561291" OR
"10610075" OR
"10660493" OR
"10959589" OR
"10973380" OR
"11229339" OR
"11357374" OR
"11363928" OR
"11382471" OR
"1600762" OR
"1797812" OR
"1898608" OR
"1937765" OR
"20020011050" OR
"20020011053" OR
"20020062531" OR
"20020088208" OR
"20020112315" OR
"20020134059" OR
"20020134238" OR
"20020178535" OR
"20020178698" OR
"20020178699" OR
"20030037403" OR
"20030046910" OR
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"20030066273" OR
"20030106180" OR
"20030159238" OR
"20030159411" OR
"20030200736" OR
"20040010885" OR
"20040025285" OR
"20040045126" OR
"20040216264" OR
"20050081321" OR
"20050115409" OR
"20050132528" OR
"20050198769" OR
"20050198770" OR
"20050252179" OR
"20050252180" OR
"20060037172" OR
"20060042206" OR
"20060090290" OR
"20060123590" OR
"20060137304" OR
"20060137306" OR
"20060137309" OR
"20060137314" OR
"20060156508" OR
"20060162298" OR
"20060162299" OR
"20060168922" OR
"20060168923" OR
"20060207055" OR
"20060207231" OR
"20060230715" OR
"20060230723" OR
"20060230724" OR
"20060236663" OR
"20060254226" OR
"20060277711" OR
"20060278081" OR
"20060288516" OR
"20070067944" OR
"20070077810" OR
"20070079473" OR
"20070079585" OR
"20070095028" OR
"20070095029" OR
"20070136984" OR
"20070209334" OR
"20070209335" OR
"20070271724" OR
"20070289089" OR
"20070289266" OR
"20080040883" OR
"20080134460" OR
"20080134462" OR
"20080178416" OR
"20080178420" OR
"20080190080" OR
"20080196194" OR
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"20080196745" OR
"20080301903" OR
"20090100633" OR
"20090113659" OR
"20090144932" OR
"20090165431" OR
"20090205160" OR
"20090205161" OR
"20090205298" OR
"20090209666" OR
"20090265877" OR
"20090282639" OR
"20090300874" OR
"20090300875" OR
"20090307564" OR
"20090307863" OR
"20090307864" OR
"20090308254" OR
"20090313958" OR
"20090313959" OR
"20100083459" OR
"20100132319" OR
"20100154150" OR
"20100175217" OR
"20100212104" OR
"20100224073" OR
"20100229321" OR
"20100229324" OR
"20100229328" OR
"20100242210" OR
"20100243158" OR
"20100203745" OR
"20100299865" OR
"20100299866" OR
"20110023261" OR
"20110146024" OR
"2152114" OR
"2542634" OR
"2678110" OR
"2731102" OR
"2811219" OR
"2846024" OR
"2913111" OR
"2917131" OR
"2937713" OR
"2942691" OR
"2942692" OR
"2946451" OR
"2952330" OR
"2981369" OR
"3032954" OR
"3085221" OR
"3130157" OR
"3200568" OR
"3204772" OR
"3217469" OR
"3269097" OR
"3320727" OR
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L22

89

"3372532" OR
"3426513").pn.

("3518815" OR
"3530649" OR
"3543325" OR
"3561824" OR
"3582616" OR
"3675401" OR
"3684093" OR
"3822533" OR
"3898068" OR
"3933450" OR
"3988132" OR
"3988133" OR
"4097381" OR
"4187088" OR
"4218805" OR
"4236903" OR
"4307485" OR
"4373228" OR
"4382804" OR
"4409008" OR
"4486207" OR
"4494270" OR
"4523936" OR
"4678588" OR
"4700429" OR
"4744958" OR
"4778494" OR
"4803753" OR
"4826515" OR
"4853008" OR
"4853011" OR
"4853111" OR
"4905342" OR
"4944780" OR
"4980945" OR
"5054157" OR
"5078761" OR
"5080697" OR
"5090976" OR
"5129125" OR
"5224238" OR
"5230722" OR
"5254019" OR
"6267371" OR
"5287591" OR
"5307538" OR
"5309600" OR
"5309601" OR
"5347679" OR
"5363535" OR
"5481780" OR
"5515573" OR
"55990365" OR
"5709007" OR
"5755096" OR
"5815878" OR

(US-PGPUB; USPAT)

OR

ON

ON

2023/05/22
12:11 PM

05/23/2023 02:11:02 PM
Workspace: 17830529
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"5815881" OR

"5858038" OR
"5858043" OR
"5893938" OR
"5935279" OR
"5950274" OR
"5970572" OR
"6071095" OR
"6071321" OR
"6080022" OR
"6122796" OR
"6210469" OR
"6221134" OR
"6228260" OR
"6231645" OR
"6251296" OR
"6260234" OR
"6345408" OR
"6406505" OR
"6434785" OR
"6440197" OR
"6502278" OR
"6519810" OR
"6531066" OR
"6553612" OR
"6553613" OR
"6560818" OR
"6581239" OR
"6599338" OR
"6599350" OR
"6613316" OR
"D303173" OR
"D380033").pn.
L23 2 (8769764, (US-PGPUB; USPAT) |OR ON ON 2023/05/22
"20120030896").pn. 04:54 PM
L24 3 jp-2014083241-$.did. (US-PGPUB; USPAT; |OR ON ON 2023/05/22
USOCR; FIT (AU, AP, 04:57 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L25 187 L21 AND (cyclone (US-PGPUB; USPAT) |OR ON ON 2023/05/22
cyclonic) 05:01 PM
L26 3 L24 (US-PGPUB; USPAT; |OR ON ON 2023/05/22
USOCR; FIT (AU, AP, 05:.07 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
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L27

L28

L29

L30

L31

L32

250

55016

23477

("10219662").pn.

(20120030896;
20110289719;
20100083459;
"20060090290").pn.

L24

L21

(A47L5/225 or
A47L5/24 or A47L5/28
or A47L9/16 or
A47L9/1608 or
A47L9/1625 or
A47L9/1641 or
A47L9/1683 or
A47L9/1691 or
A47L9/322 or
A47L9/325 or
A47L9/106 or
A470L9/122).cpc.

(A47L5/225 OR
A47L5/24 OR A47L5/28
OR A47L9/16 OR
A47L9/1608 OR

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,

CA, CH, CN, CS, CU,

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON 2023/05/23
08:39 AM
ON 2023/05/23
08:54 AM
ON 2023/05/23
08:59 AM
ON 2023/05/23
01:49 PM
ON 2023/05/23
02:09 PM
ON 2023/05/23
02:10 PM

05/23/2023 02:11:02 PM
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L33 11873

A47L9/1625 OR
A47L9/1641 OR
A47L9/1683 OR
A47L9/1691 OR
A47L9/322 OR
A47L9/325 OR
A47L9/106 OR
A47L9/122).cpc. AND
(cyclone cyclonic)

(A47L5/225 OR
A47L5/24 OR A47L5/28
OR A47L9/16 OR
A47L9/1608 OR
A47L9/1625 OR
A47L9/1641 OR
A47L9/1683 OR
A47L9/1691 OR
A47L9/322 OR
A47L9/325 OR
A47L9/106 OR
A47L9/122).cpc. AND
(battery)

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2023/05/23
02:10 PM

PE2E SEARCH - Search History (Interference)
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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). * 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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STATEMENT BY APPLICANT

L. Art Unit 1776
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Aftorney Docket Number 10452-P46958U317 (PART 1)

CERTIFICATION STATEMENT

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

That each item of information 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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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) 2022-10-13
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.5.C. 122 and 37 CFR
1.14. This collection 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 1430, 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 353 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.5.C. 552a). Records from this system of records may bhe disclosed 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
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 responsihility 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.5.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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information disclosure statement. See 37 CFR 1.97(e)(1).
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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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
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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
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public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection 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 1430, 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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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 353 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.5.C. 552a). Records from this system of records may bhe disclosed 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
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 responsihility 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.5.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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CERTIFICATION STATEMENT

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

That each item of information 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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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) 2022-10-13
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.5.C. 122 and 37 CFR
1.14. This collection 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 1430, 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 353 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.5.C. 552a). Records from this system of records may bhe disclosed 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
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 responsihility 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.5.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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Address: COMMISSIONER FOR PATENTS
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Alexandria, Virginia 22313-1450
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,529 06/02/2022 ‘Wayne Ernest Conrad 10452-P46958US17 9687
1059 7590 05/30/2023 | EXAMINER
BERESKIN & PARR LLP/S.EN.C.R.L., s.r..
40 KING STREET WEST REDDING, DAVID A
40TH FLOOR
TORONTO, ONTARIO M5H 3Y2 | ART UNIT | paperNUMBER
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| NOTIFICATION DATE | DELIVERY MODE
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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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the

following e-mail address(es):

ipprocessingcentre @bereskinparr.com
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Application No. Applicant(s)

17/830,529 Conrad, Wayne Ernest
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
DAVID A REDDING 3723 Yes

-- 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 MONTHS 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)(J Responsive to communication(s) fledon
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ™ This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)(J 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 £x parre Quay/e, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-17 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-17 is/are rejected.
8) [0 Claim(s) ____is/are objected to.
9) [J Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(] The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 6/2/22 is/are: a)l¥] 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).

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).
Certified copies:

a)d All b)(J Some** ¢) None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 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) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date I—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20230523
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Application/Control Number: 17/830,529 Page 2
Art Unit: 3723

DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.
Claim Interpretation

The following is a quotation of 35 U.S.C. 112(f):

(f) Elementin Claim fora Combination. — An elementin a claim fora combination maybe
expressed as ameans or step for performing a specified function withoutthe recital of
structure, material, or acts in supportthereof,and such claim shall be construed to cover the
corresponding structure, material, or acts described in the specification and equivalents
thereof.

The following is a quotation of pre-AlA 35 U.S.C. 112, sixth paragraph:

An elementin aclaim fora combination maybe expressed as a means or step for performing

a specified function without the recital of structure, material, oracts in supportthereof, and

such claim shall be construed to cover the corres ponding structure, material, or acts

described in the specification and equivalents thereof.

The claims in this application are given their broadest reasonable interpretation
using the plain meaning of the claim language in light of the specification as it would be
understood by one of ordinary skill in the art. The broadest reasonable interpretation of
a claim element (also commonly referred to as a claim limitation) is limited by the
description in the specification when 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph, is invoked.

As explained in MPEP § 2181, subsection |, claim limitations that meet the
following three-prong test will be interpreted under 35 U.S.C. 112(f) or pre-AlA 35
U.S.C. 112, sixth paragraph:

(A)  the claim limitation uses the term “means” or “step” or a term used as a substitute

for “means” that is a generic placeholder (also called a nonce term or a non-
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structural term having no specific structural meaning) for performing the claimed

function;

(B) the term “means” or “step” or the generic placeholder is modified by functional
language, typically, but not always linked by the transition word “for” (e.g.,
“‘means for’) or another linking word or phrase, such as “configured to” or “so
that”; and

(C) the term “means” or “step” or the generic placeholder is not modified by sufficient
structure, material, or acts for performing the claimed function.

Use of the word “means” (or “step”) in a claim with functional language creates a
rebuttable presumption that the claim limitation is to be treated in accordance with 35
U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph. The presumption that the claim
limitation is interpreted under 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth
paragraph, is rebutted when the claim limitation recites sufficient structure, material, or
acts to entirely perform the recited function.

Absence of the word “means” (or “step”) in a claim creates a rebuttable
presumption that the claim limitation is not to be treated in accordance with 35 U.S.C.
112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph. The presumption that the claim
limitation is not interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph, is rebutted when the claim limitation recites function without reciting
sufficient structure, material or acts to entirely perform the recited function.

Claim limitations in this application that use the word “means” (or “step”) are
being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph,

except as otherwise indicated in an Office action. Conversely, claim limitations in this
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application that do not use the word “means” (or “step”) are not being interpreted under
35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, except as otherwise
indicated in an Office action.

Double Patenting

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. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., Inre Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); 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); 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) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
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applications not subject to examination under the first inventor to file provisions of the
AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The filing of a terminal disclaimer by itself is not a complete reply to a
nonstatutory double patenting (NSDP) rejection. A complete reply requires that the
terminal disclaimer be accompanied by a reply requesting reconsideration of the prior
Office action. Even where the NSDP rejection is provisional the reply must be complete.
See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action, see 37 CFR
1.111(a). For areply to final Office action, see 37 CFR 1.113(c). A request for
reconsideration while not provided for in 37 CFR 1.113(c) may be filed after final for
consideration. See MPEP §§ 706.07(e) and 714.13.

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The actual filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIN25, or PTO/AIA/26) should be used. A web-based eTerminal
Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately
upon submission. For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/apply/applying-online/eterminal-disclaimer.

Claims 1-17 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-21 of U.S. Patent No. 10,219,662. Although the claims at
issue are not identical, they are not patentably distinct from each other because the
claims of the instant application are drafted more broadly and anticipated by the

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

obviousness rejections set forth in this Office action:

A patent for a claimed invention maynotbe obtained, notwith standing that the claimed
invention is not identicallydisclosed as setforth in section 102, if the differences between the
claimed invention and the prior artare such thatthe claimedinvention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.

The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.

The factual inquiries for establishing a background for determining obviousness
under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

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

Claim(s) 1,2,4-8,11-13,15 are rejected under 35 U.S.C. 103 as being
unpatentable over Mori et al. (JP2014083241) in view of Lau (US 2006/0090290 A1).

Mori et al. disclose a surface cleaning apparatus 100 comprising: (a) a hand
vacuum cleaner 1 having a front end having a dirty air inlet 5, a rear end, a clean air
outlet 114, an upper end, a lower end and a pistol grip handle H1, the hand vacuum
cleaner 1 comprising: (i) a main body 1 comprising an upper end, a lower end, a front
end and a rear end, the main body housing a suction motor 12 and fan assembly 13,

the suction motor 12 and fan assembly 13 having a suction motor axis of rotation; (b) a
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surface cleaning head 22 having a front end, a rear end, a dirty air inlet and a surface
cleaning head air outlet 221; and, (c) a rigid air flow conduit 21 extending between the
surface cleaning head air outlet 221 and the dirty air inlet 5 of the hand vacuum cleaner
1, the rigid air flow conduit 21 is removably mounted to the surface cleaning head 22,
wherein the dirty air inlet 5 of the hand vacuum cleaner 1 is removably drivingly
mounted to a downstream end of the rigid air flow conduit 21 whereby when the hand
vacuum cleaner 1 is mounted to the downstream end of the rigid air flow conduit 21, the
pistol grip handle H1 is a driving handle for the surface cleaning apparatus 100, and
wherein when the hand vacuum cleaner 1 is positioned with the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum cleaner 1, the cyclone axis
of rotation is generally horizontal.

Mori et al. does not teach a cyclone unit comprising a cyclone chamber having a
cyclone axis of rotation, a front end, an axially spaced apart rear end, a cyclone air inlet,
and a cyclone air outlet provided at the rear end of the cyclone unit, wherein the cyclone
axis of rotation intersects the pistol grip handle.

Lau discloses a hand vacuum cleaner comprising a cyclone chamber 11 having a
cyclone axis of rotation, a front end, an axially spaced apart rear end, a cyclone air inlet
19, and a cyclone air outlet provided at the rear end of the cyclone unit through the filter
(see figure 3). Accordingly, it would have been obvious to one skilled in the art at the
time of the invention to substitute the cyclone unit in Lau for the separation assembly in
the hand vacuum cleaner in Mori et al. since the cyclone unit in Lau is used for the

same purpose of separating dust particles from air as the separation assembly in Lau.

Dyson Ex1004
Page 443



Application/Control Number: 17/830,529 Page 8
Art Unit: 3723

The substituted cyclone unit mounted on the hand cleaner in Lau would have an axis or
rotation that intersects the pistol grip handle. Claim 1

Lau discloses that the cyclone chamber 11 is designed to be removable (para.
0040). Claim 2

The substituted cyclone unit mounted on the hand cleaner in Lau would have an
axis or rotation that is generally parallel to the suction motor 12 axis of rotation. See
figure 2 or 3in Mori et al. Claim 4

The hand vacuum cleaner 1 is positioned with the front end of the hand vacuum
cleaner 1 in front of the rear end of the hand vacuum cleaner 1, the pistol grip handle
H1 extends upwardly and forwardly. See figures 2 and 3 in Mori et al. Claim 5

An enclosed finger grip area is provided on a forward side of the pistol grip
handle H1 in Mori et al. See figure 2 and 3. Claim 6

The cyclone axis of rotation intersects the finger grip area H1 in Mori et al. Claim

The cyclone unit 11 in Lau further comprises a pre-motor filter 37, wherein the
pre-motor filter 37 is accessible when the cyclone unit 11 is removed from the main
body. See figure 4 in Lau. Claim 8

Mori et al. disclose a surface cleaning apparatus 100 comprising: (a) a hand
vacuum cleaner 1 comprising: (i) a main body 1 comprising a lower end, an upper end,
a front end, a rear end and a pistol grip handle H1, the main body 1 housing a suction
motor and fan assembly, the suction motor 12 and fan assembly 13 having a suction
motor 12 axis of rotation, the pistol grip handle H1 is provided at the rear end of the

main body 1, extends upwardly and forwardly when the hand vacuum cleaner 1 is
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positioned with the front end forward of the rear end (see figures 2 and 3); and a
filtration assembly 14 for separating dust particles from the dirty air; and (b) a surface
cleaning head 22 having a front end, a rear end, a dirty air inlet (bottom of head 22) and
a cleaning head air outlet 221; and, (c) a rigid air flow conduit 21 extending between the
cleaning head air outlet 221 and a hand vacuum cleaner air inlet 5, the rigid air flow
conduit 21 having a longitudinally extending conduit axis, and the rigid air flow conduit
21 is removably mounted to the surface cleaning head 22, wherein the hand vacuum
cleaner 1 is removably mountable to a downstream end of the rigid air flow conduit 21
and, when the hand vacuum cleaner 1 is mounted to the downstream end of the rigid air
flow conduit 21, the handle H1 is a driving handle for the surface cleaning apparatus
100, and wherein a finger grip area is provided at a location that is forward of the pistol
grip handle H1.

Mori et al. disclose a filtration filter 14, not a cyclone unit comprising a cyclone
chamber having a cyclone axis of rotation, a front end and a rear end wherein air exits
the cyclone chamber at the rear end of the cyclone chamber, wherein the suction motor
axis of rotation is generally parallel to the cyclone axis of rotation; and the longitudinally
extending conduit axis of the rigid air flow conduit 21 is parallel to the cyclone axis of
rotation, and the finger grip area rearward of the cyclone.

Lau disclose a cyclone unit 11 comprising a cyclone chamber having a cyclone
axis of rotation, a front end and a rear end wherein air exits the cyclone chamber at the
rear end of the cyclone chamber (through the filter, fig.3).

Accordingly, it would have been obvious to one skilled in the art at the time of the

invention to substitute the cyclone unit in Lau for the separation assembly in the hand
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vacuum cleaner in Mori et al. since the cyclone unit in Lau is used for the same purpose
of separating dust particles from air as the separation assembly in Lau. The substituted
cyclone unit mounted on the hand cleaner in Lau would result in wherein the suction
motor axis of rotation is generally parallel to the cyclone axis of rotation; and the
longitudinally extending conduit axis of the rigid air flow conduit 21 is parallel to the
cyclone axis of rotation, and the finger grip area rearward of the cyclone. Claim 11

Lau discloses a pre-motor filter 37, wherein the cyclone axis of rotation intersects
the pre-motor filter 37 (shown in fig.3). Claim 12

Lau discloses that the cyclone chamber 11 is designed to be removable (para.
0040). Claim 13

Lau discloses a pre-motor filter 37, wherein the pre-motor filter 37 is accessible
when the cyclone unit 11 is removed from the main body 1 (shown in fig.4). Claim 15

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DAVID A REDDING whose telephone number is
(671)272-1276. The examiner can normally be reached M-F 6:00-2:00 est.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Orlando E Aviles can be reached on 571-270-5531. 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 published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https:/www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https ://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free).

If you would like assistance from a USPTO Customer Service Representative,
call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/David Redding/
Primary Examiner, Art Unit 3723
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
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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 responsihility 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.5.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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In re Application of: Omachron Intellectual Property Inc.
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Filed: June 2, 2022

For- SURFACE CLEANING APPARATUS

The applicant, Omachron Intellectual Property Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 10,219,662 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._33,106

/Philip C. Mendes da Costa/ August 24, 2023
Signature Date

Philip C. Mendes da Costa
Typed or printed name

Agent of Record 416.957.1695
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 12 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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. The United States
Patent and Trademark Office (USPTO) collects the information in this record under authority of 35
U.S.C. 2. The USPTO’s system of records is used to manage all applicant and owner information
including name, citizenship, residence, post office address, and other information with respect to
inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection
with the invention for which a patent is sought or has been granted. The applicable Privacy Act
System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). https:/
www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341 .pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need
for the information in order to perform a contract; 4) the Department of Justice for determination of
whether the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of
Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6)
a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations; 7) the Administrator,
General Services Administration (GSA), or their designee, during an inspection of records conducted
by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) 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)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management
and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process
and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2) the public i) after publication of the
application pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) 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, or iv) without publication of the application or patent under
the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives
and Records Administration, for inspection of records.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. ; 17/830,529

Title ; SURFACE CLEANING APPARATUS
Applicant : Omachron Intellectual Property Inc.
Filed June 2, 2022

Art Unit 3723

Examiner REDDING, DAVID A.

Docket No. 10452-P46958US17

Conf. No. 9687

Cust. No. 01059

August 24, 2023

Mail Stop Amendments
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

AMENDMENT / RESPONSE
Sir:
This communication is in response to the Office Action of May 30, 2023. Please

amend the above-noted application as follows:

Amendments to the Claims are reflected in the listing of claims, which begins on page

2 of this paper.

Remarks/Arguments begin on page 10 of this paper.

Q“QQ\\\\ Beraskin & Farr

\\\\ & nﬂ@ Plaza, 40 King Street West, 40 Boor, Toronto, ON MEBH 3Y2 Canada
\\\\\\\ Tet $16.364.7311 ”‘(\, 4183611388 baraakinparaum
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Appl. No.: 17/830,529
Amendment dated August 24, 2023

Amendments to the Claims

The listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims

1. (Currently Amended) A surface cleaning apparatus comprising:

(a) a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a
clean air outlet, an upper end, a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

()  amain body comprising an upper end, a lower end, a front end and a rear
end, the main body housing a suction motor and fan assembly, the suction

motor and fan assembly having a suction motor axis of rotation; [[and,]]

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end, an axially spaced apart rear end, a cyclone air inlet,
and a cyclone air outlet provided at the rear end of the cyclone unit,

wherein the cyclone axis of rotation intersects the pistol grip handle; and

(i) a dirt collection chamber that is exterior to the cyclone chamber and a

forward end of the dirt collection chamber is openable:

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a surface

cleaning head air outlet; and,

(c) arigid air flow conduit extending between the surface cleaning head air outlet and
the dirty air inlet of the hand vacuum cleaner, the rigid air flow conduit is removably

mounted to the surface cleaning head,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted
to a downstream end of the rigid air flow conduit whereby when the hand vacuum
cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and

8698524
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Appl. No.: 17/830,529
Amendment dated August 24, 2023

wherein when the hand vacuum cleaner is positioned with the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal.

2. (Previously Presented) The surface cleaning apparatus of claim 1 wherein the cyclone

unit is removably mounted to the main body.
3. (Cancelled).

4. (Previously Presented) The surface cleaning apparatus of claim 1 wherein the cyclone

axis of rotation is generally parallel to the suction motor axis of rotation.

5. (Previously Presented) The surface cleaning apparatus of claim 1 wherein, when the
hand vacuum cleaner is positioned with the front end of the hand vacuum cleaner in
front of the rear end of the hand vacuum cleaner, the pistol grip handle extends

upwardly and forwardly.

6. (Previously Presented) The surface cleaning apparatus of claim 1 wherein an

enclosed finger grip area is provided on a forward side of the pistol grip handle.

7. (Previously Presented) The surface cleaning apparatus of claim 1 wherein the cyclone

axis of rotation intersects the finger grip area.

8. (Previously Presented) The surface cleaning apparatus of claim 2 further comprising
a pre-motor filter, wherein the pre-motor filter is accessible when the cyclone unit is

removed from the main body.
9. (Currently Amended) [[The]] A surface cleaning apparatus [[of claim 8]] comprising:

(a) _a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a

clean air outlet, an upper end. a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

8698524
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Appl. No.: 17/830,529
Amendment dated August 24, 2023

() amain body comprising an upper end, a lower end, a front end and a rear

end, the main body housing a suction motor and fan assembly, the suction

motor and fan assembly having a suction motor axis of rotation; and.,

(i) a_cyclone unit comprising a cyclone chamber having a cyclone axis of

rotation, a front end, an axially spaced apart rear end, a cyclone air inlet,

and a cyclone air outlet provided at the rear end of the cyclone unit,

wherein the cyclone axis of rotation intersects the pistol grip handle;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a surface

cleaning head air outlet; and,

(c) arigid air flow conduit extending between the surface cleaning head air outlet and

the dirty air inlet of the hand vacuum cleaner, the rigid air flow conduit is removably

mounted to the surface cleaning head.,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted

to a downstream end of the rigid air flow conduit whereby when the hand vacuum

cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and

wherein when the hand vacuum cleaner is positioned with the front end of the hand

vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal,

wherein [[the]] a pre-motor filter has a height in a direction transverse to the cyclone

axis and the height is larger than a diameter of the cyclone.
10. (Currently Amended) [[The]] A surface cleaning apparatus [[of claim 9]] comprising:

(a) _a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a

clean air outlet, an upper end, a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

8698524
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Appl. No.: 17/830,529
Amendment dated August 24, 2023

()  amain body comprising an upper end, a lower end, a front end and a rear

end, the main body housing a suction motor and fan assembly, the suction

motor and fan assembly having a suction motor axis of rotation: and,

(i) a_cyclone unit comprising a cyclone chamber and a dirt collection

chamber that is exterior to the cyclone chamber,_the cyclone chamber

having a cyclone axis of rotation, a front end. an axially spaced apart rear

end, a cyclone air inlet, and a cyclone air outlet provided at the rear end

of the cyclone unit, wherein the cyclone axis of rotation intersects the

pistol grip handle and a line that is parallel to the cyclone axis extends

through the dirt collection chamber and [[the]] a pre-motor filter;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a surface

cleaning head air outlet; and,

(c) arigid air flow conduit extending between the surface cleaning head air outlet and

the dirty air inlet of the hand vacuum cleaner, the rigid air flow conduit is removably

mounted to the surface cleaning head.,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted

to a downstream end of the rigid air flow conduit whereby when the hand vacuum

cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and

wherein when the hand vacuum cleaner is positioned with the front end of the hand

vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal.

11. (Currently Amended) A surface cleaning apparatus comprising:
(a) a hand vacuum cleaner comprising:

()  a main body comprising a lower end, an upper end, a front end, a rear
end and a pistol grip handle, the main body housing a suction motor and

fan assembly, the suction motor and fan assembly having a suction motor
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axis of rotation, the pistol grip handle is provided at the rear end of the
main body[[,]] and extends upwardly and forwardly when the hand
vacuum cleaner is positioned with the front end forward of the rear end;
[[and,]]

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end and a rear end wherein air exits the cyclone chamber
at the rear end of the cyclone chamber, wherein the suction motor axis of

rotation is generally parallel to the cyclone axis of rotation; and

(b) a dirt collection chamber that is exterior to the cyclone chamber and a forward end

of the dirt collection chamber is openable:

(c) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(d) a rigid air flow conduit extending between the cleaning head air outlet and a hand
vacuum cleaner air inlet, the rigid air flow conduit having a longitudinally extending
conduit axis, and the rigid air flow conduit is removably mounted to the surface

cleaning head,

wherein the hand vacuum cleaner is removably mountable to a downstream end
of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the
downstream end of the rigid air flow conduit, the handle is a driving handle for the
surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol grip

handle and rearward of the cyclone.

12. (Previously Presented) The surface cleaning apparatus of claim 11 further comprising

a pre-motor filter, wherein the cyclone axis of rotation intersects the pre-motor filter.

13.(Previously Presented) The surface cleaning apparatus of claim 11 wherein the

cyclone unit is removably mounted to the main body.

-6-
8698524

Dyson Ex1004
Page 478



Appl. No.: 17/830,529
Amendment dated August 24, 2023

14.(Cancelled).

15. (Previously Presented) The surface cleaning apparatus of claim 11 further comprising
a pre-motor filter, wherein the pre-motor filter is accessible when the cyclone unit is

removed from the main body.
16. (Currently Amended) [[The]] A surface cleaning apparatus [[of claim 15]] comprising:

(a) a hand vacuum cleaner comprising:

() amain body comprising a lower end, an upper end, a front end, a rear

end and a pistol grip handle, the main body housing a suction motor and

fan assembly, the suction motor and fan assembly having a suction motor

axis of rotation, the pistol grip handle is provided at the rear end of the

main body and extends upwardly and forwardly when the hand vacuum

cleaner is positioned with the front end forward of the rear end; and,

(i) a_cyclone unit comprising a cyclone chamber having a cyclone axis of

rotation, a front end and a rear end wherein air exits the cyclone chamber

at the rear end of the cyclone chamber, wherein the suction motor axis of

rotation is generally parallel to the cyclone axis of rotation; and

(b) a_surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(c) arigid air flow conduit extending between the cleaning head air outlet and a hand

vacuum cleaner air inlet, the rigid air flow conduit having a longitudinally extending

conduit axis, and the rigid air flow conduit is removably mounted to the surface

cleaning head,

wherein the hand vacuum cleaner is removably mountable to a downstream end

of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the

downstream end of the rigid air flow conduit, the handle is a driving handle for the

surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and
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wherein a finger grip area is provided at a location that is forward of the pistol grip

handle and rearward of the cyclone, and

wherein [[the]] a pre-motor filter has a height in a direction transverse to the cyclone

axis and the height is larger than a diameter of the cyclone.

17.(Currently Amended) [[The]] A surface cleaning apparatus [[of claim 16 further]]
comprising:

(a) a hand vacuum cleaner comprising:

() amain body comprising a lower end, an upper end, a front end, a rear

end and a pistol grip handle, the main body housing a suction motor and

fan assembly, the suction motor and fan assembly having a suction motor

axis of rotation, the pistol grip handle is provided at the rear end of the

main body and extends upwardly and forwardly when the hand vacuum

cleaner is positioned with the front end forward of the rear end: and,

(i) a_cyclone unit comprising a cyclone chamber and a dirt collection

chamber that is exterior to the cyclone chamber, the cyclone chamber

having a cyclone axis of rotation, a front end and a rear end wherein air

exits the cyclone chamber at the rear end of the cyclone chamber,

wherein the suction motor axis of rotation is generally parallel to the

cyclone axis of rotation and a line that is parallel to the cyclone axis

extends through the dirt collection chamber and [[the]] a pre-motor filter,

(b) a_surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(c) arigid air flow conduit extending between the cleaning head air outlet and a hand

vacuum cleaner air inlet, the rigid air flow conduit having a longitudinally extending

conduit axis, and the rigid air flow conduit is removably mounted to the surface

cleaning head,
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wherein the hand vacuum cleaner is removably mountable to a downstream end

of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the

downstream end of the rigid air flow conduit, the handle is a driving handle for the

surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol grip

handle and rearward of the cyclone.
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REMARKS/ARGUMENTS
Applicant submits that the Office Action of May 30, 2023 has been carefully considered.

It is believed that the amended pages submitted herewith and the following comments
represent a complete response to the Examiner's rejections and place the present
application in condition for allowance. Reconsideration of the application is respectfully

requested.

Status of the Claims

Claims 1-17 were examined in the Office Action of May 30, 2023. Claims 1-17, of which
claims 1,9, 10, 11, 16, and 17 are independent claims, remain pending. Claims 3 and 14

have been cancelled.

Independent claim 1 has been amended to include the subject matter previously

presented in former claim 3.

Independent claim 11 has been amended to include the subject matter previously

presented in former claim 14.

Former dependent claims 9 and 10 have been recast as new independent claims and

have been amended to include subject matter previously presented in former claim 1.

Former dependent claims 16 and 17 have been recast as new independent claims and

have been amended to include subject matter previously presented in former claim 11.

Applicant submits that no new matter has been added by these amendments. Applicant
also submits that the claim amendments have been made without prejudice and without

acquiescing to the Examiner’s rejections but in an effort to advance prosecution.

Double Patenting Rejection:

The Examiner rejected claims 1-17 on the ground of non-statutory double patenting over
claims 1-21 of U.S. Patent No. 10,219,662.
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The Examiner stated that although the noted claims at issue are not identical, they are
not patentably distinct from each other because the claims of the instant application are

drafted more broadly and therefore anticipated by the patented claims.

For the purpose of expediting prosecution of the present application, and without
prejudice, an e-Terminal Disclaimer and the $170.00 fee required under 37 CFR 1.20(d)

are submitted contemporaneously with this response.
The filing of the Terminal Disclaimer to obviate the rejection based on non-statutory
double patenting shall not to be taken as an admission of the propriety of the rejection.

Withdrawal of the double patenting rejection is respectfully requested.

Claim Rejections — 35 U.S.C. § 103

In the Office Action, the Examiner has rejected claims 1, 2, 4-8, 11-13, and 15 under 35
U.S.C. § 103 as being unpatentable over JP 2014-083241 A to Mori et al. (“Mori”) in view
of US 2006/0090290 A1 to Lau (“Lau’).

Discussion of the Patentability of Independent Claim 1

By this response, independent claim 1 has been amended to include subject matter

previously presented in former claim 3.

Applicant notes that no prior art rejections were raised in the Office Action to the subject
matter of former claim 3. Applicant submits that Mori and Lau, taken alone or in

combination, fail to teach or suggest the subject matter of former claim 3.

Accordingly, the Applicant respectfully submits that the subject matter of amended
independent claim 1, and the claims dependent directly or indirectly thereon, is non-

obvious over the cited references and is therefore allowable.
Withdrawal of the rejections under pre-AlA 35 U.S.C. § 103 is respectfully requested.

Discussion of the Patentability of Independent Claim 11
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By this response, independent claim 11 has been amended to include subject matter

previously presented in former claim 14.

Applicant notes that no prior art rejections were raised in the Office Action to the subject
matter of former claim 14. Applicant submits that Mori and Lau, taken alone or in

combination, fail to teach or suggest the subject matter of former claim 14.

Accordingly, the Applicant respectfully submits that the subject matter of amended
independent claim 11, and the claims dependent directly or indirectly thereon, is non-

obvious over the cited references and is therefore allowable.
Withdrawal of the rejections under pre-AlA 35 U.S.C. § 103 is respectfully requested.

Discussion of the Patentability of New Independent Claims 9, 10, 15, and 16

By this response, former dependent claims 9 and 10 have been recast as new
independent claims and have been amended to include subject matter previously
presented in former claim 1. Former dependent claims 16 and 17 have been recast as
new independent claims and have been amended to include subject matter previously

presented in former claim 11.

Applicant notes that no prior art rejections were raised in the Office Action to the subject
matter of former claims 9, 10, 16, and 17. Applicant submits that Mori and Lau, taken
alone or in combination, fail to teach or suggest the subject matter of former claims 9, 10,
16, and 17.

Accordingly, the Applicant respectfully submits that the subject matter of new independent
clams 9, 10, 16, and 17 is non-obvious over the cited references and is therefore

allowable.

Discussion of the Patentability of the Dependent Claims

The rest of the rejected claims depend from claims 1 and 11 and further define additional

technical features of the present invention. In view of the patentability of claims 1 and 11
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and in further view of the additional technical features, Applicant respectfully submits that

the dependent claims are patentable over the prior art.

Although Applicant has not addressed all the issues of the dependent claims, Applicant
respectfully submits that Applicant does not necessarily agree with the characterization
and assessments of the dependent claims made by the Examiner, and Applicant believes
that each claim is patentable on its own merits. Applicant respectfully submits that the
dependent claims incorporate by reference all the limitations of the claim to which they
refer and include their own patentable features, and are therefore in condition for
allowance. Therefore, Applicant respectfully requests the withdrawal of all claim rejections

and prompts allowance of the claims.
Conclusion

In light of Applicant's amendments to the claims and the foregoing Remarks, it is
respectfully submitted that the present application is in condition for allowance. Should
the Examiner have any remaining concerns which might prevent the prompt allowance of
the application, the Examiner is respectfully invited to contact the undersigned at the

telephone number appearing below.

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or claims,
or characterizations of claim scope or referenced art, Applicant is not conceding in this
application that previously pending claims are not patentable over the cited references.
Rather, any alterations or characterizations are being made to facilitate expeditious
prosecution of this application. Applicant reserves the right to pursue at a later date any
previously pending or other broader or narrower claims that capture any subject matter
supported by the present disclosure, including subject matter found to be specifically
disclaimed herein or by any prior prosecution. Accordingly, reviewers of this or any parent,
child or related prosecution history shall not reasonably infer that Applicant has made any

disclaimers or disavowals of any subject matter supported by the present specification.

-13-
8698524

Dyson Ex1004
Page 485



Appl. No.: 17/830,529
Amendment dated August 24, 2023

Applicant believes that no fees are due with the submission of the present response aside
the requisite fee for three additional independent claims under 37 CFR 1.16(h) and
Terminal Disclaimer fee under 37 CFR 1.20. Should the Applicant be mistaken, the
Commissioner is hereby authorized to charge any deficiency in fees required to keep the
present application in good standing (including any extension of time fees, excess claim
fees, and request for continued examination fees) or credit any overpayment to our
Deposit Account No. 02-2095.

Should the Examiner deem it beneficial to discuss the application in greater detail, the
Examiner is kindly requested to contact Philip C. Mendes da Costa by telephone at 416-

957-1695 at the Examiner’s convenience.
Applicant respectfully requests that a timely Notice of Allowance be issued in this case.

Respectfully submitted,

BERESKIN & PAR LLP/S.E.N.C.R.L., s.r.l.
Agent for the Applicant

/Philip C. Mendes da Costa/

By
Philip C. Mendes da Costa
Reg. No. 33,106
Tel: 416-957-1695
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"7882593" OR
"7922794" OR
"7931716" OR
"7938871" OR
"7958598" OR
"7979959" OR
"7996956" OR
"8021453" OR
"8062398" OR
"8100999" OR
"8101001" OR
"8117712" OR
"8146201" OR
"8151407" OR
"8152877" OR
"8156609" OR
"8161599" OR
"8225456" OR
"8484799" OR
"8673487" OR
"8869344" OR
"9192269" OR
"9516979" OR
"9675218" OR
"9711986" OR
"10299651" OR
"10405719" OR
"10561291" OR
"10610075" OR
"10660493" OR
"10959589" OR
"10973380" OR
"11229339" OR
"11357374" OR
"11363928" OR
"11382471" OR
"1600762" OR
"1797812" OR
"1898608" OR
"1937765" OR
"20020011050" OR
"20020011053" OR
"20020062531" OR
"20020088208" OR
"20020112315" OR
"20020134059" OR
"20020134238" OR
"20020178535" OR
"20020178698" OR
"20020178699" OR
"20030037403" OR
"20030046910" OR
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"20030066273" OR
"20030106180" OR
"20030159238" OR
"20030159411" OR
"20030200736" OR
"20040010885" OR
"20040025285" OR
"20040045126" OR
"20040216264" OR
"20050081321" OR
"20050115409" OR
"20050132528" OR
"20050198769" OR
"20050198770" OR
"20050252179" OR
"20050252180" OR
"20060037172" OR
"20060042206" OR
"20060090290" OR
"20060123590" OR
"20060137304" OR
"20060137306" OR
"20060137309" OR
"20060137314" OR
"20060156508" OR
"20060162298" OR
"20060162299" OR
"20060168922" OR
"20060168923" OR
"20060207055" OR
"20060207231" OR
"20060230715" OR
"20060230723" OR
"20060230724" OR
"20060236663" OR
"20060254226" OR
"20060277711" OR
"20060278081" OR
"20060288516" OR
"20070067944" OR
"20070077810" OR
"20070079473" OR
"20070079585" OR
"20070095028" OR
"20070095029" OR
"20070136984" OR
"20070209334" OR
"20070209335" OR
"20070271724" OR
"20070289089" OR
"20070289266" OR
"20080040883" OR
"20080134460" OR
"20080134462" OR
"20080178416" OR
"20080178420" OR
"20080190080" OR
"20080196194" OR
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"20080196745" OR
"20080301903" OR
"20090100633" OR
"20090113659" OR
"20090144932" OR
"20090165431" OR
"20090205160" OR
"20090205161" OR
"20090205298" OR
"20090209666" OR
"20090265877" OR
"20090282639" OR
"20090300874" OR
"20090300875" OR
"20090307564" OR
"20090307863" OR
"20090307864" OR
"20090308254" OR
"20090313958" OR
"20090313959" OR
"20100083459" OR
"20100132319" OR
"20100154150" OR
"20100175217" OR
"20100212104" OR
"20100224073" OR
"20100229321" OR
"20100229324" OR
"20100229328" OR
"20100242210" OR
"20100243158" OR
"20100203745" OR
"20100299865" OR
"20100299866" OR
"20110023261" OR
"20110146024" OR
"2152114" OR
"2542634" OR
"2678110" OR
"2731102" OR
"2811219" OR
"2846024" OR
"2913111" OR
"2917131" OR
"2937713" OR
"2942691" OR
"2942692" OR
"2946451" OR
"2952330" OR
"2981369" OR
"3032954" OR
"3085221" OR
"3130157" OR
"3200568" OR
"3204772" OR
"3217469" OR
"3269097" OR
"3320727" OR
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L22

89

"3372532" OR
"3426513").pn.

("3518815" OR
"3530649" OR
"3543325" OR
"3561824" OR
"3582616" OR
"3675401" OR
"3684093" OR
"3822533" OR
"3898068" OR
"3933450" OR
"3988132" OR
"3988133" OR
"4097381" OR
"4187088" OR
"4218805" OR
"4236903" OR
"4307485" OR
"4373228" OR
"4382804" OR
"4409008" OR
"4486207" OR
"4494270" OR
"4523936" OR
"4678588" OR
"4700429" OR
"4744958" OR
"4778494" OR
"4803753" OR
"4826515" OR
"4853008" OR
"4853011" OR
"4853111" OR
"4905342" OR
"4944780" OR
"4980945" OR
"5054157" OR
"5078761" OR
"5080697" OR
"5090976" OR
"5129125" OR
"5224238" OR
"5230722" OR
"5254019" OR
"6267371" OR
"5287591" OR
"5307538" OR
"5309600" OR
"5309601" OR
"5347679" OR
"5363535" OR
"5481780" OR
"5515573" OR
"55990365" OR
"5709007" OR
"5755096" OR
"5815878" OR

(US-PGPUB; USPAT)

OR

ON

ON

2023/05/22
12:11 PM
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"5815881" OR

"5858038" OR
"5858043" OR
"5893938" OR
"5935279" OR
"5950274" OR
"5970572" OR
"6071095" OR
"6071321" OR
"6080022" OR
"6122796" OR
"6210469" OR
"6221134" OR
"6228260" OR
"6231645" OR
"6251296" OR
"6260234" OR
"6345408" OR
"6406505" OR
"6434785" OR
"6440197" OR
"6502278" OR
"6519810" OR
"6531066" OR
"6553612" OR
"6553613" OR
"6560818" OR
"6581239" OR
"6599338" OR
"6599350" OR
"6613316" OR
"D303173" OR
"D380033").pn.
L23 2 (8769764, (US-PGPUB; USPAT) |OR ON ON 2023/05/22
"20120030896").pn. 04:54 PM
L24 3 jp-2014083241-$.did. (US-PGPUB; USPAT; |OR ON ON 2023/05/22
USOCR; FIT (AU, AP, 04:57 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L25 187 L21 AND (cyclone (US-PGPUB; USPAT) |OR ON ON 2023/05/22
cyclonic) 05:01 PM
L26 3 L24 (US-PGPUB; USPAT; |OR ON ON 2023/05/22
USOCR; FIT (AU, AP, 05:.07 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
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Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)
L27 1 ("10219662").pn. (US-PGPUB; USPAT) |OR ON ON 2023/05/23
08:39 AM
L28 4 (20120030896 (US-PGPUB; USPAT) |OR ON ON 2023/05/23
20110289719; 08:54 AM
20100083459;
"20060090290").pn.
L29 3 L24 (US-PGPUB; USPAT; |OR ON ON 2023/05/23
USOCR; FIT (AU, AP, 08:59 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)
L30 250 L21 (US-PGPUB; USPAT) |OR ON ON 2023/05/23
01:49 PM
L31 55016 (A47L5/225 or (US-PGPUB; USPAT; |OR ON ON 2023/05/23
AA47L5/24 or A4TL5/28 |USOCR: FIT (AU, AP, 02:09 PM
or A47L9/16 or AT, BE, BG, BR, BY,
AA47L9/1608 or CA, CH, CN, CS, CU,
AA47L9/1625 or Cz, DD, DE, DK, EA,
AA47L9/1641 or EE, EP, ES, FI, FR, GB,
AA47L9/1683 or HR, HU, ID, IE, IL, IS,
AA47L9/1691 or IT, JP, KR, LT, LU, LV,
AA47L9/322 or MA, OA, RU, SU, WO,
AA47L9/325 or MC, MD, MY, NL, NO,
AA47L9/106 or Nz, PH, PL, PT, RO,
A47L9/122).cpc. RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)
L32 23477 (A47L5/225 OR (US-PGPUB; USPAT; |OR ON ON 2023/05/23
AA47L5/24 OR A47L5/28 |USOCR: FIT (AP, AT, 02:10 PM
OR A47L9/16 OR AU, BE, BG, BR, BY,
A47L9/1608 OR CA, CH, CN, CS, CU,
10/11/2023 07:39:49 PM Page 10 of 12
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A47L9/1625 OR CZ, DD, DE, DK, EA,
A47L9/1641 OR EE, EP, ES, FI, FR, GB,
A47L9/1683 OR HR, HU, ID, IE, IL, IS,
A47L9/1691 OR IT, JP, KR, LT, LU, LV,
A47L9/322 OR MA, MC, MD, MY, NL,
A47L9/325 OR NO, NZ, OA, PH, PL,
A47L9/106 OR PT, RO, RS, RU, SE,
A47L9/122).cpc. AND |SG, SI, SK, SU, TH,
(cyclone cyclonic) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L33 11873 (A47L5/225 OR (US-PGPUB; USPAT; |OR ON ON 2023/05/23
A470L5/24 OR A47L5/28 |USOCR; FIT (AP, AT, 02:10 PM
OR A47L9/16 OR AU, BE, BG, BR, BY,

A47L9/1608 OR CA,CH,CN, CS, CU,
A47L9/1625 OR CZ, DD, DE, DK, EA,
A47L9/1641 OR EE, EP, ES, FI, FR, GB,
A47L9/1683 OR HR, HU, ID, IE, IL, IS,
A47L9/1691 OR IT, JP, KR, LT, LU, LV,
A47L9/322 OR MA, MC, MD, MY, NL,
A47L9/325 OR NO, NZ, OA, PH, PL,
A47L9/106 OR PT, RO, RS, RU, SE,
A47L9/122).cpc. AND |SG, SI, SK, SU, TH,
(battery) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L34 55755 (A47L5/225 or (US-PGPUB; USPAT; |OR ON ON 2023/10/11
A47L5/24 or A47L5/28 |USOCR; FIT (AU, AP, 07:33 PM
or A47L9/16 or AT, BE, BG, BR, BY,

A47L9/1608 or CA,CH,CN, CS, CU,
A47L9/1625 or CZ, DD, DE, DK, EA,
A47L9/1641 or EE, EP, ES, FI, FR, GB,
A47L9/1683 or HR, HU, ID, IE, IL, IS,
A47L9/1691 or IT, JP, KR, LT, LU, LV,
A47L9/322 or MA, OA, RU, SU, WO,
A47L9/325 or MC, MD, MY, NL, NO,
A47L9/106 or NZ, PH, PL, PT, RO,
A470L9/122).cpc. RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L35 756 (A47L5/225 OR (US-PGPUB; USPAT; |OR ON ON 2023/10/11

A470L5/24 OR A47L5/28 |USOCR; FIT (AP, AT, 07:37 PM
OR A47L9/16 OR AU, BE, BG, BR, BY,
A47L9/1608 OR CA,CH,CN, CS, CU,
A47L9/1625 OR CZ, DD, DE, DK, EA,
A47L9/1641 OR EE, EP, ES, FI, FR, GB,
A47L9/1683 OR HR, HU, ID, IE, IL, IS,
A47L9/1691 OR IT, JP, KR, LT, LU, LV,
A47L9/322 OR MA, MC, MD, MY, NL,
A47L9/325 OR NO, NZ, OA, PH, PL,
A47L9/106 OR PT, RO, RS, RU, SE,
A47L9/122).cpc. AND |SG, SI, SK, SU, TH,
@pd>"20230523" TN, TR, TW, UA, VN,
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JPO; DERWENT:
IBM_TDB)

WO); FPRS; EPO;

PE2E SEARCH - Search History (Interference)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 782 L34 AND (collection (US-PGPUB; USPAT) |OR ON ON 2023/10/11
AND cyclone).cim. 07:38 PM
N2 155 N1 AND (conduit).clm. |(US-PGPUB; USPAT) |OR ON ON 2023/10/11
07:39 PM
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 17/830,529 Conrad, Wayne Ernest
H“m m ““ ““m ““ ““ . o
DAVID A REDDING 3723
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA T.D. (J R.1.47
CLAIM DATE
Final Original | 10/11/2023
1 1 =
2 2 =
3 -
3 4 =
4 5 =
5 6 =
6 7 =
7 8 =
8 9 =
9 10 =
10 11 =
11 12 =
12 13 =
13 14 =
14 15 =
15 16 =
16 17 =

U.S. Patent and Trademark Office
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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

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |

1059 7590 10/20/2023

BERESKIN & PARR LLP/S.EN.C.R.L., s.r.l REDDING, DAVID A

40 KING STREET WEST

40TH FLOOR | ART UNIT | PAPER NUMBER |

TORONTO, ONTARIO M5H 3Y2 3723

CANADA DATE MAILED: 10/20/2023

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US17 9687

TITLE OF INVENTION: SURFACE CLEANING APPARATUS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/22/2024

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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 ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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 will be mailed to the current correspondence address as indicated 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 maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

1059 7590 1072072023 Certificate of Mailing or Transmission
BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
40 KING STREET WEST addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
40TH FLOOR the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
TORONTO, ONTARIO MSH 3Y2 (Typed or printed name)
CANADA (Signature)|
(Date)|
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US17 9687
TITLE OF INVENTION: SURFACE CLEANING APPARATUS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/22/2024
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
REDDING, DAVID A 3723 015-344000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US 17 9687
1059 7590 10/20/2023 | EXAMINER |
BERESKIN & PARR LLP/S.EN.C.R.L., s.r.l REDDING, DAVID A
40 KING STREET WEST
40TH FLOOR | ART UNIT PAPER NUMBER |
TORONTO, ONTARIO M5H 3Y2 3723
CANADA

DATE MAILED: 10/20/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B 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 CFR 1.14. This collection is estimated to take 30 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, 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.

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.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. Arecord 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.

8. Arecord 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, arecord
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 inspection 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.
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Appl. No. 17/830,529
Amendment under 37 CFR 1.312

Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (Currently Amended) A surface cleaning apparatus comprising:

(a) a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a
clean air outlet, an upper end, a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

(i) a main body comprising an upper end, a lower end, a front end and a rear
end, the main body housing a suction motor and fan assembly, the

suction motor and fan assembly having a suction motor axis of rotation;

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end, an axially spaced apart rear end, a cyclone air inlet,
and a cyclone air outlet provided at the rear end of the cyclone unit,

wherein the cyclone axis of rotation intersects the pistol grip handle; and

(iii)a dirt collection chamber that is exterior to the cyclone chamber and a

forward end of the dirt collection chamber is openable;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

surface cleaning head air outlet; and,

(c) a rigid air flow conduit that is removably mountable to the surface cleaning head

and, when attached to the hand vacuum cleaner and the surface cleaning head,
extends extending between the surface cleaning head air outlet and the dirty air

inlet of the hand vacuum cleaner—the-rigid-airflow-conduitisremovably mounted
to-the-surface-cleaning-head,

9036638
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wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted
to a downstream end of the rigid air flow conduit whereby when the hand vacuum
cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and

wherein when the hand vacuum cleaner is positioned with the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal.

(Previously Presented) The surface cleaning apparatus of claim 1 wherein the

cyclone unit is removably mounted to the main body.
(Cancelled).

(Previously Presented) The surface cleaning apparatus of claim 1 wherein the

cyclone axis of rotation is generally parallel to the suction motor axis of rotation.

(Previously Presented) The surface cleaning apparatus of claim 1 wherein, when
the hand vacuum cleaner is positioned with the front end of the hand vacuum
cleaner in front of the rear end of the hand vacuum cleaner, the pistol grip handle

extends upwardly and forwardly.

(Previously Presented) The surface cleaning apparatus of claim 1 wherein an

enclosed finger grip area is provided on a forward side of the pistol grip handle.

(Previously Presented) The surface cleaning apparatus of claim 1 wherein the

cyclone axis of rotation intersects the finger grip area.

(Previously Presented) The surface cleaning apparatus of claim 2 further
comprising a pre-motor filter, wherein the pre-motor filter is accessible when the

cyclone unit is removed from the main body.

(Currently Amended) A surface cleaning apparatus comprising:

9036638
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(a) a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a
clean air outlet, an upper end, a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

(i) a main body comprising an upper end, a lower end, a front end and a rear
end, the main body housing a suction motor and fan assembly, the
suction motor and fan assembly having a suction motor axis of rotation;

and

H

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end, an axially spaced apart rear end, a cyclone air inlet,
and a cyclone air outlet provided at the rear end of the cyclone unit,

wherein the cyclone axis of rotation intersects the pistol grip handle;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

surface cleaning head air outlet; and,

(c) a rigid air flow conduit that is removably mountable to the surface cleaning head

and, when attached to the hand vacuum cleaner and the surface cleaning head,

extends extending between the surface cleaning head air outlet and the dirty air

inlet of the hand vacuum cleaner—the-rigid-airflow-conduitisremovably mounted
to-the surface cleaning-head,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted
to a downstream end of the rigid air flow conduit whereby when the hand vacuum
cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and

wherein when the hand vacuum cleaner is positioned with the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal,

wherein a pre-motor filter has a height in a direction transverse to the cyclone axis

and the height is larger than a diameter of the cyclone.
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10.  (Currently Amended) A surface cleaning apparatus comprising:

(a) a hand vacuum cleaner having a front end having a dirty air inlet, a rear end, a
clean air outlet, an upper end, a lower end and a pistol grip handle, the hand

vacuum cleaner comprising:

(i) a main body comprising an upper end, a lower end, a front end and a rear
end, the main body housing a suction motor and fan assembly, the
suction motor and fan assembly having a suction motor axis of rotation;

and

H

(i) a cyclone unit comprising a cyclone chamber and a dirt collection chamber
that is exterior to the cyclone chamber, the cyclone chamber having a
cyclone axis of rotation, a front end, an axially spaced apart rear end, a
cyclone air inlet, and a cyclone air outlet provided at the rear end of the
cyclone unit, wherein the cyclone axis of rotation intersects the pistol
grip handle and a line that is parallel to the cyclone axis extends through

the dirt collection chamber and a location interior of a radial outer

perimeter of a pre-motor filter;

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

surface cleaning head air outlet; and,

(c) a rigid air flow conduit that is removably mountable to the surface cleaning head

and, when attached to the hand vacuum cleaner and the surface cleaning head,

extends extending between the surface cleaning head air outlet and the dirty air

inlet of the hand vacuum cleaner—the-rigid-airflow-conduitisremovably mounted
to-the-surface-cleaning-head,

wherein the dirty air inlet of the hand vacuum cleaner is removably drivingly mounted
to a downstream end of the rigid air flow conduit whereby when the hand vacuum
cleaner is mounted to the downstream end of the rigid air flow conduit, the pistol grip

handle is a driving handle for the surface cleaning apparatus, and
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wherein when the hand vacuum cleaner is positioned with the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum cleaner, the cyclone axis

of rotation is generally horizontal.
11.  (Currently Amended) A surface cleaning apparatus comprising:
(a) a hand vacuum cleaner comprising:

() a main body comprising a lower end, an upper end, a front end, a rear end
and a pistol grip handle, the main body housing a suction motor and fan
assembly, the suction motor and fan assembly having a suction motor
axis of rotation, the pistol grip handle is provided at the rear end of the
main body and extends upwardly and forwardly when the hand vacuum

cleaner is positioned with the front end forward of the rear end,;

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of
rotation, a front end and a rear end wherein air exits the cyclone
chamber at the rear end of the cyclone chamber, wherein the suction
motor axis of rotation is generally parallel to the cyclone axis of rotation;

and

(b) a dirt collection chamber that is exterior to the cyclone chamber and a forward

end of the dirt collection chamber is openable;

(c) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(d) a rigid air flow conduit that is removably mountable to the surface cleaning head

and, when attached to the hand vacuum cleaner and the surface cleaning head,

extends extending between the cleaning head air outlet and a hand vacuum
cleaner air inlet, the rigid air flow conduit having a longitudinally extending

conduit axis—a

H

cleaning-head,
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wherein the hand vacuum cleaner is removably mountable to a downstream end
of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the
downstream end of the rigid air flow conduit, the handle is a driving handle for the
surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol

grip handle and rearward of the cyclone.

12.  (Previously Presented) The surface cleaning apparatus of claim 11 further
comprising a pre-motor filter, wherein the cyclone axis of rotation intersects the pre-

motor filter.

13.  (Previously Presented) The surface cleaning apparatus of claim 11 wherein the

cyclone unit is removably mounted to the main body.
14.  (Cancelled).

15.  (Previously Presented) The surface cleaning apparatus of claim 11 further
comprising a pre-motor filter, wherein the pre-motor filter is accessible when the

cyclone unit is removed from the main body.
16.  (Currently Amended) A surface cleaning apparatus comprising:
(a) a hand vacuum cleaner comprising:

(i) a main body comprising a lower end, an upper end, a front end, a rear end
and a pistol grip handle, the main body housing a suction motor and fan
assembly, the suction motor and fan assembly having a suction motor
axis of rotation, the pistol grip handle is provided at the rear end of the
main body and extends upwardly and forwardly when the hand vacuum

cleaner is positioned with the front end forward of the rear end; and,

(i) a cyclone unit comprising a cyclone chamber having a cyclone axis of

rotation, a front end and a rear end wherein air exits the cyclone
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chamber at the rear end of the cyclone chamber, wherein the suction
motor axis of rotation is generally parallel to the cyclone axis of rotation;

and

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(c) a rigid air flow conduit_that is removably mountable to the surface cleaning head

and, when attached to the hand vacuum cleaner and the surface cleaning head,

extends extending between the cleaning head air outlet and a hand vacuum
cleaner air inlet, the rigid air flow conduit having a longitudinally extending

conduit axis—a

H

cleaning-head,

wherein the hand vacuum cleaner is removably mountable to a downstream end
of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the
downstream end of the rigid air flow conduit, the handle is a driving handle for the
surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol

grip handle and rearward of the cyclone, and

wherein a pre-motor filter has a height in a direction transverse to the cyclone

axis and the height is larger than a diameter of the cyclone.
17.  (Currently Amended) A surface cleaning apparatus comprising:
(a) a hand vacuum cleaner comprising:

() a main body comprising a lower end, an upper end, a front end, a rear end
and a pistol grip handle, the main body housing a suction motor and fan
assembly, the suction motor and fan assembly having a suction motor

axis of rotation, the pistol grip handle is provided at the rear end of the
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main body and extends upwardly and forwardly when the hand vacuum

cleaner is positioned with the front end forward of the rear end; and,

(i) a cyclone unit comprising a cyclone chamber and a dirt collection chamber
that is exterior to the cyclone chamber, the cyclone chamber having a
cyclone axis of rotation, a front end and a rear end wherein air exits the
cyclone chamber at the rear end of the cyclone chamber, wherein the
suction motor axis of rotation is generally parallel to the cyclone axis of
rotation and a line that is parallel to the cyclone axis extends through the

dirt collection chamber and a location interior of a radial outer perimeter

of a pre-motor filter,

(b) a surface cleaning head having a front end, a rear end, a dirty air inlet and a

cleaning head air outlet; and,

(c) a rigid air flow conduit that is removably mountable to the surface cleaning head

9036638

and, when attached to the hand vacuum cleaner and the surface cleaning head,

extends extending between the cleaning head air outlet and a hand vacuum
cleaner air inlet, the rigid air flow conduit having a longitudinally extending

conduit axis—a

H

cleaning-head,

wherein the hand vacuum cleaner is removably mountable to a downstream end
of the rigid air flow conduit and, when the hand vacuum cleaner is mounted to the
downstream end of the rigid air flow conduit, the handle is a driving handle for the
surface cleaning apparatus and the longitudinally extending conduit axis of the

rigid air flow conduit is parallel to the cyclone axis of rotation, and

wherein a finger grip area is provided at a location that is forward of the pistol

grip handle and rearward of the cyclone.

Dyson Ex1004
Page 525



Page 1 of 2

3 A,
[ ] 7%
ey’
© - Y
g 2 o
~ 8 8 7
- i S LLl W
n z 5
©
) *) m o © M
A h—
z, 1,92 S 7 B
“\\\“\§ X O ] (2} c o
P O o fa\| = c C
%54 L (] “eper.
%74 QW g Q 1%
Yo’ A 4 c [aY] @ M O (]
77 T g 2 o ot
Yot >a 3 © > £ &) 4
%7 % w c oS ®© = 4
Yt ZN _ n o = o &
e T -
o Ot “
y Fo * > w o > <
Zerrrrs - m = w O o b
% = = A 4o = vy ot
e E 4 & sa Y O % 2t
o = N b ot
s T 2 ;2: RFE
Y - n = O Yt il
Wt o I Y
%% w E e 7 i
Yo ) 1.0 it £
17 < % @
Uy %%7% e wh
/] Grrdl H ., rt
Y -
%
\\\\\\“ E “\.\\‘
g 743
%
2 N 7%
y, M m ot
s » =
5 Y/ P — e v
3 iy © 2. o ar
1L %,/ o
= “ 0 g
: O | .8 =
< 4, Sé %) 5§Z
: , = o=
= /o = D @
C Yt ~ = 3 N o
Ssss wen A = O
<% vy ~N o Qv
o Y <O o)
- [ 7 % o c Z 0 (@]
e Yl =~ ™ I}
- Z o~ o o . <
= G weN < e >0 ~ © @
w O~ = =0 o) ~ Ty
% DN © = c © ®m O
133 YR G o S5 (2] © — '
- W b Ty > E
Zz M 4% c = m w Y Y Y Www
S& i L Z & o z  «© 99
i) = < C > O | w Zz
i " - w — = = - = o
Yo o - c b _AM pd o oo 7))
++ O O Ll Z0a ;
o > o) o = = < — pooe
e’ zAN c g = = = m @ O - ”
o o =0 = Mnu L > 5] 0 o )
j [ S ~ zZ i L m [
» <9 o< O o 5 ¢ o .
oM L — W bS] < o = .
N J0 | @ o % o g 8 o
. IR | E D 2 Q 4
u <v =0 < (] 7

Dyson Ex1004
Page 526



Page 2 of 2

Digest

Vi
¥

a
RN

DY
RERRY

W

D OOLUTGS
G

i

P o

rsd e (9

b oz o

(9] . P
Y s 3]

o P

7
22 )]
1%, et
Yt PO
%G Ll e
d i ..
p ) e,
iy O
714 TS
P S T
:/141 i o
. i)
Wb R A
P s ) g :
74 <o T &Y 4
Gt PP S 31 [ P

‘g il
7% “/
i [
o =z
il e
']

] .

AN i

Poh 2 H

[ -

. 7

i AL

§eee. pes.

st v
oy
7 (58]

Dyson Ex1004
Page 527



Appl. No. 17/830,529
Amendment under 37 CFR 1.312

REMARKS/ARGUMENTS

Pursuant to Notice of Allowance of October 20, 2023 and Corrected Notice of Allowance
of November 8, 2023, claims 1-2, 4-13 and 15-17 are allowed. Upon review of the

allowed claims, the Applicant requests herein entry of the amendment under 1.312.

Since the rigid air flow conduit is not always attached to the surface cleaning head and

the hand vacuum cleaner, independent claims 1, 9, 10, 11 and 16 have been amended

to specify “a rigid air flow conduit that is removably mountable to the surface cleaning

head and, when attached to the hand vacuum cleaner and the surface cleaning head.,

extends between the cleaning head air outlet and a hand vacuum cleaner air inlet, the
rigid air flow conduit having a longitudinally extending conduit axis, and the rigid air flow

conduit is removably mounted to the surface cleaning head”.

Claim 10 has been amended to clarify that location of the cyclone axis of rotation. As
amended, the claim now provides that “the cyclone axis of rotation intersects the pistol
grip handle and a line that is parallel to the cyclone axis extends through the dirt

collection chamber and a_location interior of a radial outer perimeter of a pre-motor filter”

Support for these amendments is found within the claims and specification as originally
filed. It is believed that no new matter has been introduced by these amendments. It is
believed that this amendment merely brings clarity to the formal language of the claims
which neither have changed the scope of the claims nor raised new issues for

consideration with respect to the allowability of the claimed invention.
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Amendment under 37 CFR 1.312

The Applicant respectfully submits that the noted amendment is in compliance with 37
CFR 1.121. No new matter has been added by this amendment. Entry of the

amendment is respectfully requested.

Date: December 27, 2023 Respectfully submitted,

BERESKIN & PARR LLP/
S.EENCRL, srl

By /Philip C. Mendes da Costa/
Philip C. Mendes da Costa
Reg. No. 33,106
Tel: 416-957-1695
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Title . SURFACE CLEANING APPARATUS
TC./A.U. . 3723

Confirmation No.: 9687

Examiner . DAVID A REDDING

Docket No. : 10452-P46958US17

Customer No. : 01059

Mail Stop Publication
Honorable Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450
December 27, 2023

AMENDMENT UNDER 37 CFR 1.312

Sir:

Further to Notice of Allowance of October 20, 2023 and Corrected Notice of
Allowance of November 8, 2023, please amend the application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 10 of this paper.

. Bereskin & Parr LLP

 ‘ Scotia Plaza, 40 King Street West, 40th Floor, Toronto, ON M5H 3Y2 Canada
1 Teh 4183847311 Fax 416.361.1398  bereskinpartcom
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Receipt will astabiish the filing date of the application

National Stage of an international Application under 38 WWE.C, 371

i a timaly submission to enter the nalional stags of an international apghcation is compliant with the conditions of 35 U.8.C.
371 and other applicable requirgmeants a Form PCT/DO/EQANS indicating acceptance of the application as a national stage

asubmiasion under 35 ULB.C 871 will be igsuad in addition 1o the Fiing Recelpl, in due course.

New Infernational Application Filed with the USPTO as a Recelving Office

Hanow international applicalion is being filed and the intermadional application includes the necessary components for an
irfernational ing dade (see PCT Article 11 and MPE 1, a Notification of the International Appheation N::m ber and of the
International FE ing Dale (Form POT/RQI0E; will be issued in dus course, subject 1o prascriptions conceming nalional securily,
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Appl. No . 17/830,529 Confirmation No.. 9687

Applicant . Omachron Intellectual Property Inc.
Filed . June 2, 2022

Title . SURFACE CLEANING APPARATUS
TC./A.U. . 3723

Examiner . REDDING, David

Docket No. . 10452-P46958US817

Customer No. : 01059

Mail Stop Issue Fee
Honorable Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450
January 8, 2024
ISSUE FEES

This correspondence is responsive to the Notice of Allowance and Issue Fee Due dated
October 20, 2023, which issued in the above-identified patent application. As required,
we enclose herewith the Issue Fee transmittal form.

The government fee of $1200 is included. Please charge any deficiency or credit any
overpayment to our deposit account no. 02-2095.

Respectfully submitted,

BERESKIN & PARR LLP/ S.E.N.C.R.L,, s.r.l.
/Philip C. Mendes da Costa/

Name: Philip C. Mendes da Costa

Registration No. 33,106
416. 957.1695

Beresgkin & Parr LLP

Seotia Plaza, 40 King Street West, 40th Floor, Toronto, ON MSH 3Y2 Canada
Tel £186364.7311 Fax; 4163611398 bereskinparr.com

9061281

Dyson Ex1004
Page 534



Page 1 of 2

e,
an ‘W\\W
7)) “
N~ o .m N %
@ o 7
e
& : 5 3 =
§ S8 s E
, *7) Q o ©
Y i = -
L] a8 : % 8 2
Vi X 5 N = ° O )
LSS, s
N oft] g g uw 2 o
bt ol o 5 N © = O 7y
7% 8 « ¢ o I
bt >0 3 O > = (m) b
%47 ol c & ay = 7.
Yt zA _ n o = o
77 Lo — :
Yo Owpr
p = — o = wo o I
“ o A 1 N D A M T D g
gy a ~
— — 4
W a L 2 2 T = 7
i - 0N = % P
vz, = o o Ut s
G 1. H _nm n\“ ~ N\M
%4 e i
Yinds o) Yord 27
/7 < 19 \w\
4 Uk e
» \\ ", M S \w\ bred?
; Yend) = P 33
% oty . © 2 ki A i
o iy o g 7. o
15 u Qo 27
e " e o o
> 4.2 © =
: > = 7
E & (¢ | o IS
‘ =1 o= i
= . =) ) 2 = ~
L 77 ST
e K - T (]
A YIRS L 4 A = C
b gy ~ON o Qv
ok o G <o c 3
s 7 O < 2o S
&ﬂ £ \\\\\\\ =~ DI n (o] %
pon M 79 o % o (®) N )
¥ Yo w — 20 ~ N D
ok e | &2 = ® T 2 3 §
ek - O O Sc g g ¢©
: 7 ro - _
b L Yt
=K 7, c = =
Z < 277 o) w 4 4 H Www
Sa Y L) ANn “ o z o x OO
o = c > o) | i ZW
g %% % c — = =~ — s woc
b o - z k= oQ
*) v C O s = [t Grrrr Ypoes
‘ o = o o< \ “
zqN C y = E 2 9 T < A A
ovafnn 1%y =85 5 S L Z 3 ) o 14) L
-» = Yo = Z w L m s - A
<Q O < ) = O = o wZ 17 #Z
oM L - W O < o - | s @ et
0 2 |et g & 0§ 3
. IS |2 S o o o b D 2
" — Yt bl
- S |F O < (] 7 Q %

Dyson Ex1004
Page 535



e
HOWew

N

(s
pere L0

.

N

Ad

.-
AN
el

2 Jo g abed



8

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

WwWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US17 9687
1059 7590 01/08/2024 | YR, |
BERESKIN & PARR LLP/S. EN.C.R.L., s.r.l.
40 KING STREET WEST REDDING, DAVID A
40TH FLOOR
TORONTO, ONTARIO M5H 3Y2 | ART UNIT | eapernvMBER |
CANADA 3723
| NOTIFICATION DATE | DELIVERY MODE |
01/08/2024 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipprocessingcentre @bereskinparr.com

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

171830,529 Conrad, Wayne Ernest
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
DAVID A REDDING 3723 | Yes

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

1. M The amendment filed on 27 December 2023 under 37 CFR 1.312 has been considered, and has been:

a) ¥
by [
C)D

entered.
entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.

disapproved. See explanation below.
entered in part. See explanation below.

not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to
September 16, 2012).

/David Redding/
Primary Examiner, Art Unit 3723

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20240102
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Confirmation No.: 9687

Examiner . DAVID A REDDING

Docket No. 1 10452-P46958US17

Customer No. : 01059
OK TO ENTER
DAR

Mail Stop Publication 1/2/24

Honorable Commissioner for Patents

P. O. Box 1450

Alexandria, Virginia 22313-1450
December 27, 2023

AMENDMENT UNDER 37 CFR 1.312

Sir:

Further to Notice of Allowance of October 20, 2023 and Corrected Notice of
Allowance of November 8, 2023, please amend the application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 10 of this paper.

. Bereskin & Parr LLP

 ‘ Scotia Plaza, 40 King Street West, 40th Floor, Toronto, ON M5H 3Y2 Canada
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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

WwWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/830,529 02/20/2024 11903546 10452-P46958US17 9687
1059 7590 01/31/2024
BERESKIN & PARR LLP/S.EN.CRL,, sl
40 KING STREET WEST
40TH FLOOR
TORONTO, ONTARIO M5H 3Y2
CANADA
ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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 O 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 Center (https://
patentcenter.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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Wayne Ernest Conrad, Hampton, CANADA;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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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

WwWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/830,529 06/02/2022 Wayne Ernest Conrad 10452-P46958US17 9687
1059 7590 02202024 | YR, |
BERESKIN & PARR LLP/S. EN.C.R.L., s.r.l.
40 KING STREET WEST REDDING, DAVID A
40TH FLOOR
TORONTO, ONTARIO M5H 3Y2 | ART UNIT | eapernvMBER |
CANADA 3723
| NOTIFICATION DATE | DELIVERY MODE |
0212012024 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipprocessingcentre @bereskinparr.com

PTOL-90A (Rev. 04/07)
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APPLICATION NO.

ISSUE DATE

PATENT NO.

17/830,529

BERESKIN & PARR LLP/S.E.N.C.R.L,, s.r.l.

40 KING STREET WEST
TORONTO, ON M5H 3Y2
CANADA

EGRANT NOTIFICATION

20-Feb-2024

11903546

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants
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