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FIG. 1D

(57) Abstract: Systems and methods for providing a wand that is contigured to clean a surface, such as carpeting and rugs, are dis-
closed herein. While the described wand can comprise any suitable component that allows it to be used to clean a surface, in some
cases, the wand includes a wand head having a shroud, with a jet orifice and a vacuum port being disposed within the shroud. In
some such cases, the vacuum port includes a breaker bar that is recessed within the shroud such that a portion of the shroud extends
past the breaker bar. Additionally, in some cases, the shroud further includes one or more rollers that are optionally adjustable in
height such that the wand head can is useable by operators of varying heights. In some cases, the wand head is coupled to a vacuum
tube that attaches to a vacuum. Additional implementations are also described herein.
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SYSTEMS AND METHODS FOR PROVIDING A WAND FOR A FLOOR
CLEANING APPARTATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to systems and methods for cleaning flooring. In
particular, the present invention relates to systems and methods for providing a wand that
is configured to clean flooring, such as carpets, rugs, tile, stone, and other Hooring

surfaces,

2. Backeround and Related Ard

Many conventional carpet cleaning devices comprise a cleaning attachment that is
configured to deliver water and/or a cleaning agent fo a surface, such as carpet.
Additionally, many such carpet cleaning devices further include a vacuum that is coupled
o the cleaning attachment such that water, detergent, and/or debris can be sucked up and
removed from the surface through the attachment to improve the cleanliness of the
surface.

While these cleaning attachments may be useful at cleaning flooring, such
attachments are not necessarily without their shortcomings. Indeed, some such
attachments are configured to soak the flooring and to leave a relatively large amount of
water and/or cleaning agent on or in the flooring. Accordingly, in some cases, it may
require a relatively large amount of time to dry the flooring that has been cleaned with a
conventional device. Moreover, as some conventional devices may leave undesirable
amounts of cleaning agents {(which can attract dirt) on the surface being cleaned, such a

surface may become {or may appear to become) dirty relatively soon afier being cleaned.
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Additionally, some conventional cleaning attachments can be relatively difficalt to use
effectively.

Thus, while technigues currently exist that are used to clean flooring, challenges
still exist, including those listed above. Accordingly, it would be an improvement in the
art to angment or even replace current technigues with other technigues.

SUMMARY OF THE INVENTION

The present invention relates o systems and methods for cleaming flooring. In
particular, the present invention relates to systems and methods for providing a wand that
is configured to clean flooring, such as carpets, rugs, tile, stone, and other flooring
surfaces,

While the described wand can comprise any suitable component or characteristic
that allows it to be used to clean flooring (and/or any other suitable surface), in some
implementations, the wand includes a wand head and a vacuurm tube.

With respect to the wand head, the wand head can comprise any suitable
component that allows it to apply a fluid to a flooring surface and that allows the fluid to
be sucked from the surface. Indeed, in some implementations, the wand head comprises g
shroud that houses one or more jets, jet streams, and/or vacuum ports. While the jets and
vacuum ports can be disposed in any suitable location, in at least some cases, the jets are
disposed behind the vacuum ports {e.g., closer to a user), such that the wand is configured
to spray fluids and to suck up such fluids as the wand is pulled towards the user.

Additionally, in some cases, one or more of the vacuum ports include a breaker
bar that is recessed within the shroud such that a portion of the shroud extends down past
the breaker bar. Thas, in at least some implementations, the shroud is configared to form

at least a partial seal with the flooring surface on which the shroud rests, and the shroud
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allows water and/or a cleaning agent that is sprayed from the jets to contact the flooring
and to flow past the breaker bar and into the vacuum port.

In some implementations, breaker bar’s position is optionally adjustable within
the shroud such that the breaker bar can be adjusted for flooring of a variety of textures.
In such implementations, the breaker bar can be adjusied in any switable manner,
mcloding, without limitation, via one or more threaded fasteners that are configured to be
selectively tightened and loosened to respectively lock and release the breaker bar to and
from g desired location.

In some implementations, the wand head is optionally coupled to a roller that is
configured to facilitate movement of the wand head across flooring. In such
implementations, the roller is optionally adjustable such that the roller can be raised or
lowered on the wand head fo allow the wand to be adjusted for users of various heights
while still allowing the shroud and/or wand head to make at least a partial seal with the
flooring that is being cleaned.

With respect to the vacuum tube, the vacuum tube can comprise any suifable
component or characteristic that allows a user fo use the vacuum tube to direct the wand
head and to allow liguids and/or debris sucked from the surface being cleaned to pass
through the fube to a container, drain, and/or any other suitable depository.

In some implementations, the vacuum tube is shaped such that a user can easily
shide the wand head across flooring (e.g., back and forth, side to side, and/or in any other
suitable manner). In some implementations, however, the vacoum toabe inchudes a first
section that couples to the wand head, a second section that is configured fo couple with a
vacuum (e.g., via a hose or otherwise}, and/or a third, elongated section that is disposed
between the first section and the second section. While the varipus sections of the

vacuum tube can have any suitable relation with respect to each other, in some



10

20

WO 2017/151976 PCT/US2017/020525

implementations, a longitadinal axis of the first section runs at an angle between about 45
degrees and about 70 degrees with respect to a longitudinal axis of the third, elongated
section, and the longitudinal axis of the third, elongated section rans at an angle between
about 45 degrees and about 60 degrees with respect to a longitudinal axis of the second
section.

In some implementations, in addition to and/or in place of the rollers, the wand
head (e.g., the shroud) inchudes one or more lips that are configured to make it casier fora
user to move the wand head across g flooring surface. While such a lip can be disposed
in any suitable location, in some iroplementations, the lip is disposed at a back side of the
shroud {e.g., a side of the shroud facing a user operating the wand) so as 1o sllow a front
side of the shroud fo be pushed close to objecis (e.g., a wall, furniture, and/or other
objects) that are adjacent to and/or placed on the flooring.

In some implementations, the described wand further includes one or more filters.
While such filters can be disposed in any suitable location, in some implementations, a
filter is disposed on the wand adjacent to the wand head. In some other implementations,
however, a filter is disposed on the vacuum tube closer 1o a irigger assembly than to the
head. Accordingly, in some embodiments, the wand head is able to remain relatively
light {e.g., to help the head fo easily slide across flooring surfaces).

While the devices, systems, and methods of the present invention may be
particularly useful in the area of cleaning flooring, such as carpets, rugs, tile, stone,
cement, brick, linoleum, wood, laminate, vinyl, rubber, mosaic, terracotta, glass, cork,
and/or any other suitable type of flooring, those skilled in the art will appreciate that the
described devices, systems, and methods can be used to clean any other suitable surface,
inchuding, without limitation, upholstery, furniture, draperies, blinds, walls, clothing,

and/or any other suitable surface.
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These and other features and advantages of the present invention will be set forth
or will become more folly apparent in the description that follows and in the appended
claims. The features and advantages may be realized and obtained by means of the
mstraments and combinations particularly pointed out in the appended claims.

5  Forthermore, the features and advantages of embodiments of the invention may be
learned by the practice of such embodiments or will be obvious from the description, as
set forth hereinafter.

In order that the manner in which the above recited and other features and

10 advantages of the present invention are obiained, a more particular description of the
mvention will be rendered by reference to specific embodiments thereof, which are
illustrated in the appended drawings. Understanding that the drawings depict only
representative embodiments of the present invention and are not, therefore, to be
considered as limiting the scope of the invention, the present invention will be described

15 and explained with additional specificity and detail through the use of the accompanying
drawings in which:

FIGS. 1A, 1B, and 1C respectively illustrate a front, side, and rear elevation view
of a representative embodiment of a2 wand;
Fi(3. 1D illustrates a side schematic view of a representative embodiment of the

20 wand:

FIG. 1E illustraies a partial, side, cross-sectional view of a representative
embodiment of the wand head;

FIG. 1F illustrates a perspective view of the wand head in which the head is in
contact with a piece of a transparent material such that a shroud of the wand head and/or

25 the wand head forms at least a partial seal with the transparent material and such that floid
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sprayed from one or more jets in the head is allowed to be sucked up into a vacuum port
in the wand head in accordance with some embodiments;
FIG. 1G illustrates a perspective view of a portion of the wand head in accordance
with a representative embodiment;
5 FIGK. 1H-11 ilustrate perspective views of a wand handle in accordance with
some embodiments;
FIG. 2A iHlustrates a side elevation view of a representative embodiment of the
wand;
FIG. 2B illustrates a front elevation view of a representative embodiment of a
1¢  wand head;
FIG. 2C ilustrates a back elevation view of a representative embodiment of the
wand head;
FIG. 3A illustrates a side schematic view of a representative embodiment of the
wand;
15 Fi(3. 3B illustrates a plan view of a representative embodiment of a roller;
FIG. 3C illustrates a back elevation view of a representative embodiment of the
wand head;
FIG. 4 illustrates a side schematic view of a represeniative embodiment of the
wand;
20 FIG. 5 illustrates a perspective, exploded view of a representative embodiment of
the wand; and
FIGS. 6-9 each depict a perspective view of a portion of the wand head in

accordance with some representative embodiments.
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BETAILED DESCRIPTION OF THE INVENTION

The present invention relates to systems and methods for cleaning flooring. In
particular, the present invention relates to systems and methods for providing a wand that
is configured to clean flooring, such as carpets, tile, stone, and other flooring surfaces.

In the disclosure and in the claims the terms flooring, floor, flooring surface, and
varigtions thereof, may refer to any suitable form of carpet, rug, tile, stone, wood, slate,
cement, laminate, vinyl, vinyl asbestos, mosaic, terracotta, terrazzo, ceramic, unglazed
ceramie, brick, paver, porcelain, glass, cork, linoleum, rubber, grout, composite,
synthetic, natural, cultured, and/or other floor surface that can be cleaned and/or
otherwise treated by the described wand. In some cases, the terms flooring, floor,
flooring surface, and variations thereof, may refer to upholstery, fumiture, draperies,
blinds, walls, clothing, and/or any other suitable surface and/or material that can be
cleaned (atf least partially) with the described wand.

In general, the described systems and methods relate to a wand that is configured
to spray one or more fluids {e.g., water, ¢lectrolyzed alkaline water, electrolyzed acidic
water, siabilized alkaline water, stabilized acidic water, reverse osmosis water, deionized
water, cleaning agents, defergents, soaps, air, waxes, stain guards, dyes, pre-treatments,
post-ireatments, and/or any other suitable fluid) onto flooring and to then have such fluid
and/or debris be sucked from such flooring, through the wand, and into a depository (e.g.,
a tank, container, a drain, and/or any other suitable location).

While the described wand can comprise any suitable component or characteristic
that allows it function as intended, FIGS. 1A-1G illustrate some embodiments in which
the wand 100 comprises one or more vacuum tubes 102, wand heads 104, shrouds 106,

jets 108, jet manifolds 109, vacuum ports 110, breaker bars 112, rollers 114, lips 116,
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feed lines 118, trigger assemblies 128, fillers 122, handles 124, and/or handle supporis
125.

With respect to the vacuuwm twbe 102, the tube can comprise any suitable
characteristic that allows it to be used to push, pull, and/or otherwise direct movement of
the wand head 104 and to conduct fluids, debris, and/or other material from the wand
head to a depository. In some embodiments, the vacuum tube has a relatively large inner
diameter, which allows an increased amount of air, oxygen, water, fluid, debris, and/or
other materials to pass through the tube. Indeed, in some embodiments, because of its
relatively large inner diameter, the tube is able to allow a standard vacoum to pass more
air across (and pull more fluid trom) the flooring being cleaned than could the same
vacuum with a smaller vacuwm tube. As g resull, some embodiments of the described
vacuum tube allow the flooring to dry faster than would smaller vacoum ftubes.
Moreover, because of its relatively large inner diameter, some embodiments of the
described vacuum fube are able to perform a better job at removing dirt, hair, flooring
fragments, oil, sand, stains, and/or other debris from flooring that is cleaned with the
described vacuum tube,

While the vacuum tube 102 can have any suitable inner diameter {c.g., between
about 5 mm and about 25 om, or within any subrange thereof), in some embodiments, the
described tube comprises an inner diameter between about 3.4 cm and about 7.7 cm, or
any subrange thereof. Indeed, in some embodiments, the tube’s inner diameter is between
about 3.45 cm and about 6.35 ¢m, or any subrange thereof (e.g., about 4.45 cm + 8.5 cm).

The wall of the vacoum tube 102 can be any suitable thickness that allows it to
function as described herein. Indeed, in some embodiments, the vacuum tube wall is

between about .25 mm and about 5 mum {or within any subrange thereof). Indeed, in
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some embodiments, the vacuum tube wall is between about 0.5 mm and about 1.3 mm
thick (e.g., about §.8% mm + {.3 mm).

When the wand head 104 is disposed on a flooring surface such that the wand
head and/or the shroud 106 form a seal {or at least a partial seal) on the flooring surface,
the distance between the front end 210 of the wand head 104 and the back end 212 of the
vacuum tube 102 (shown as L in FIG. 1B) can be any suitable distance. In some
embodiments, such distance (L) is between about 50 cm and about 152 cm (or within any
subrange thereof). Indeed, in some embodiments, the distance L is between about 91 cm
and about 115 cm (e.g., between about 96 cm and about 107 cm).

When the wand head 104 1s disposed on a flooring surface such that the wand
head and/or the shroud 106 form a seal (or at least a partial seal) on the flooring surface,
the distance between the bottorn end 214 of the wand head 104 and the top end 216 of the
vacuum tube 102 (shown as H in FIG. 1B) can be any suitable distance. In some
embodiments, such distance (H) is between about 60 cm and about 120 cm {or in any
subrange thereof). Indeed, in some embodiments, the distance L is between about 76 cm
and about 105 cm {e.g., between about €3 cm and about 94 cm).

The vacuum tube 102 can be any suitable shape, and can comprise any suitable
number of tubing sections (¢.g., a single monolithic tube section or 2, 3, 4, 5, 6, or more
sections that couple together) that allows the vacuum tube to perform its described
fimctions. In some embodiments, however, the tube comprises two or more sections
(e.g., comprising discrete components and/or a single component having multiple
sections) that are at least partially disposed at an angle to each other. Indeed, in
accordance with some embodiments, FIGS. 1B and 1D show that the vacuum tube 102

comprises a firsi section 200, a second section 202, and/or a third section 204, with a first
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bend 206 (or elbow) disposed between the first 200 and third 204 sections and a second
bend 208 (or elbow) disposed between the second 202 and the third 204 sections.

Where the vacoum tube 102 comprises a bend {e.g., a first bend 206, a second
bend 208, and/or any other suitable bend) between one or more sections, the varipus
sections of the vacoum tube can have any suitable special relation o each other. Indeed,
mn some embodiments, the bend 206 between the first 200 and the third 204 section causes
a length of the third section 204 (e.g., a longitudingl axis of a portion of the third section)
1o run with respect 1o a length of the first section 200 (e.g., a longitudinal axis of a portion
of the first section) at an angle © that is between about 35 degrees and about 70 degrees
(or that falls in any subrange thereof). Thus, in some embodiments, a length of the third
section runs at an angle to the first section of between about 52 degrees and about 65
degrees {c.g., about 56 degrees + 2 degrees).

In some embodiments, the second bend 208 between the second section 200 and
the third 204 section causes a length of the third section 204 (c.g., the longitudinal axis of
a portion of the third section) to run with respect to a length of the second section 204
(c.g., the longitudinal axis of a portion of the second section) at an angle B that is between
about 35 degrees and about 70 degrecs (or that falls in any subrange thereof). Thus, in
some embodiments, a length of the third section runs at an angle 1o the second section of
between about 48 degrees and about 56 degrees (e.g., about 50 degrees + 2 degrees).

In any case, in some embodiments, by placing the wand head 104 at a suitable
distance and/or angle from the user (as described above), the user can move the wand
head relatively more easily than could be done if the wand head were too close to, or at
oo steep of an angle to, the user (e.g., thus causing the wand head to dig into and/or to
skip across the flooring). Indeed, in accordance with some embodiments, the length of

the vacoum fube 102 in combination with the various angles in the tube {(as discussed

10
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above} have provided surprising and unexpecied results.  Indeed, while some
conventional devices that are shorter and/or that have inappropriate angles cause a user to
push the wand into the flooring and can thereby result in rapid user fatipue, some
embodiments of the described wand {with its described angles and length) place the wand
head in an optimal working position that allows users of different heights to easily push
and/or ghide the wand head across a flogring surface being cleaned with significantly less
user fatigue that is caused by some competing devices.

In some embodiments, the length of one of more sections (e.g., the first 200,
second 202, and/or third 204 sections) and/or other portions of the vacuum tube 102 are
optionally adjustable to allow the tube 1o be resized and/or otherwise tailored for
individual users and/or uses. Accordingly, in some such embodiments, the distances L
and/or H are selectively adjustable. In such embodiments, the length of the vacuom tube
and/or any portion or section thereof can be selectively adjustable in any suitable manner,
including, without limitation, via a telescoping mechanism that comprises a tube within a
tube and that allows one tube to slide with, and to be selectively locked and released (e.g.,
vig g twist-lock telescoping mechanism, a detent mechanism, a mechanical engagement, a
frictional engagement, one or more fasteners, and/or in any other suitable manner), with a
respect to another tube of the vacoum tube,

In some embodiments, the vacuum tube 102 is optionally configured such that the
angle between one or more sections {e.g., sections 200, 202, 204, etc.) are adjustable to
allow the tube to be tatlored for users of different size and/or different uses. In such
embodiments, the varigus angles of the vacuum tube can be adjusted it any suitable
manner. Indeed, in one example, an angle between two sections in the tube is adjusted by
switching a bend (e.g., 206 and/or 208) in the tube with another bent section (e.g., an

elbow joint or other suitable component) and/or another section having a different desired
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angle. In this example, the various bent and/or other sections can be coupled to the
vacuum tebe in any suitable manner, including, without Hmitation, via one or more detent
mechanisms, friction fiftings, mechanical connection mechanisms, fasteners, adhesives,
welds, and/or any other suitable mechanisms.

In another example of a method for modifying the shape of the vacuum tube 102,
some embodiments of the vacuum tube comprise one or more flexible components (e.g., &
flexible tube with an adjustable rigid scaffolding that is configured 1o selectively lock in
and be released from a desired orientation, a flexible exhaust-pipe-like tube, and/or any
other suitable component that allows an angle between two or more portions of the
vacuum tube 1o be selectively adjustable and selectively maintained.

With reference now to the wand head 104, the wand head can comprise any
suttable feature that allows it to apply a fluid (e.g., via one or more nozzies, orifices,
sprayers, and/or other jeis 108) to flooring being cleaned and to allow such fluid and/or
debris to be drawn from the flooring (e.g., via one or more vacuum ports 110 that are
configured to funnel and/or otherwise direct fluid, debris, air, and/or other materials to the
vacuum tube 102). In this regard, some embodiments of the wand head comprise 1, 2, 3,
4.5, 6,7, 8,9, 10, or more jets and/or vacuum ports. Indeed, in some embodiments, the
head comprises 3-6 jets (e.g., coupled 1o a jet manifold 109 or otherwise connected to one
or more feed lines 118) and one vacuum port.

Where the wand head 104 comprises one or more jets 108 and vacuum ports 110,
the jeis and vacoum ports can be disposed in and/or on the head with any suitable relation
to each other. Indeed, although some embodiments of the head comprise jets in front of
the vacuum port {e.g., disial to the vacuwm port or the operalor), in some other
embodiments, the jets 108 (and/or jet manifold 109) are disposed (as shown in FIG. 1E)

behind the vacuum port (e.g., proximal to the port or the operator). In some of these latter

12
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embodiments, the wand is configared to be a pull wand-—allowing fluid that is sprayed
from the jets to be rapidly sucked up when the wand is being pulled {e.g., backwards).

In some embodiments, the jets 108 and/or the vacuuwm port 110 are at least
partially disposed in and/or in fluid communication with a shroud 106. In other words,
some embodiments of the head 104 comprise a sealed loop (or at least partially sealed
loop) system in which fliid sprayed from the jets within the shroud is allowed to contact
the flooring being cleaned and to then be sucked ap into the vacuum port in a relatively
short period of time. By way of non-limiting illustration, FIG. 1E shows an embodiment
in which the shroud 106 is configured to extend around a portion of the head 104 so as to
extend around a spray, mist, curtain, and/or other effluent 107 of the jets 108 and to form
a seal (or at least a partial seal) with a flooring surface {(not shown) upon which the head
resis.

In some embodiments, to help fluid flow from the jets 108, across the flooring,
and into the vacuum port 110, the wand head 104 comprises a recess, surface, and/or
other form of breaker bar 112 that is recessed within the shroud 106 (e.g., between a
space of the shroud and the vacuum port) such that one or more surfaces of the shroud
extend past (e.g., below) the breaker bar. In some such embodiments, by having the
breaker bar be recessed within the shroud, the shroud (and/or head) is able to contact and
form at least a partial seal with the flooring surface while the breaker bar is held slightly
higher up above the flooring io aliow fhud to rapidly pass from the flooring into the
vacuum port. Thus, in some embodiments, the recessed breaker bar allows fluid leaving
the jets and contacting the flooring to rapidly change direction (e.g., doing a U-tom) and
o pass into the vacuum port. As a result of this sealed {or semi-sealed} loop system,
some embodiments of the wand are configared to force the fluid across the flooring (e.g.,

through carpet) and then to suck such fluid up into the vacoum port without sllowing the

13
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fluid to flood the flooring and/or to settle into flooring (e.g., the carpet backing and/or
padding). Thus, some embodiments of the described systems are capable of cleaning
flooring with high-pressure fluid and then allowing such flooring to dry significantly
faster than do some other conventional methods and devices.

Where the wand head 104 comprises a recessed breaker bar 112, the breaker bar
{or a portion thereof) can terminate and/or be disposed at any suitable distance from {(e.g.,
above} the bottom end 214 of the wand head 104 and/or the shroud 106 that allows the
wand head to function as described herein. Indeed, in some embodiments, the breaker bar
is disposed a distance (as shown by d in FIG, 1E) between about 2 mm and about 3 cm
(or any subrange thereof) above the head’s bottom end. Indeed, in some embodiments,
the breaker bar is disposed between about 0.5 cm and about 1.5 cm above the head’s
bottom end.

In some embodiments, to allow the wand head 104 to be adjusted and/or
optimized for various fypes of flooring (c.g., tile, shag carpet, eic.) with various
characteristics, the breaker bar 112 is adjustably aftached to the wand head such that the
breaker bar {or a portion thereof} can be selectively raised and lowered in the head
{and/or such that a portion of the shroud and/or head can be raised and lowered with
respect to the bar). In such embodiments, the breaker bar (and/or shroud and head) can be
adjustable in any suitable manner, including, without limitation, by being coupled to one
or more threaded fasteners, detent mechanisms, grooves into which portions of the head
{or an attached object) shidably fit, one or more lever mechanisms that cause the bar
{and/or the shroud and/or head} 1o move when a lever is moved, and/or any other suitable
mechanism that aliows at leasi a portion of the breaker bar {(and/or the shroud/head) to be

raised and/or lowered in and/or in the head. Indeed, in some embodiments, the breaker
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bar is slidably coupled within the head via one or more threaded fasteners that can be
loosened to move, and tightened to secure, the bar.

With reference now to the roller 114, some embodimenis of the wand 100
optionally comprise 1, 2, 3, 4, 5, 6, 7, &, 9, 10, or more wheels, bearings, casters, and/or
other rollers that are configured to help the wand head 104 be moved across a flooring
surface with relatively little effort. While the rollers can be disposed in any switable
location on the wand {e.g., in front, behind, and/or 1o the side of the vacuum port 110}, in
some embodiments, the roller is disposed behind the vacuum port, the jets 108, and the
shroud 106 (e.g., as shown in FIGS. 1B. 1F, 1G, 24, 3A, 4, 5, and 9). In some such
embodiments, by placing the roller behind the port (e.g., proximal to the operator), the
wand can be used to clean right up nexi to walls and other objects.

In some embodiments, the roller 114 is optionally adjustable such that it can be
moved up or down on the wand head 104, In this manner, the wand 100 can be adjusted
o allow operators of various heights fo use the wand in a position that is comfortable fo
the individual operators while allowing such operators to maintain at least a partial seal
between the shroud 106 and/or the head and the flooring being cleaned. Indeed, in some
embodiments in which the roller’s height is fixed, a relatively tall operator may hold the
wand at such an angle that the roller does not contact the flooring throughout the
operator’s full stroke of the wand-—thus making it hard for the operator to force the wand
head across the flooring. In contrast, in some embodiments in which the roller’s height is
fizxed {e.g., ai the same height as it was for the relatively tall operaior}, an operator that is
relatively short may hold the wand at sach an angle that the roller contacts the flooring
and acts as a fulcrum that lifis the front of the head off the flooring and prevenis the

shroud from forming a desirable seal with the flooring. Thus, in some embodiments, the
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adjusiable roller can allow an operator to tailor the wand to the operator’s size and needs,
while allowing the wand 1o clean flooring surfaces.

Where the roller 114 is selectively adjustable, the roller can be adjusted in any
suitable manner, including, without limiiation, via one or more deteni mechanisms,
ratchet mechanisms, level mechanisms, the loosening and tightening of one or more
screws, by being able to attach the roller o the head at more than one position (e.g., n a
variety of connection points), and/or in any other suitable mamner. Indeed, in some
embodiments, the roller is coupled to one or more brackets that can be coupled to the rear
of the head in multiple positions (e.g., via the fightening and/or loosening of one or more
screws, as shown in FIGS, 5 and 9).

In place of, or in addition 1o, the roller 114, some embodiments of the wand head
104 comaprise one or more angled surfaces, rounded surfaces, and/or any other suitable
Iips 116 that extend from the head and/or the shroud 106 that help the head to easily slide
across flooring surfaces (e.g., without skipping across the flooring surface and/or
requiring undue amounis of force to move the head). While such lips can extend from
any suitable portion of the wand head and/or the shroud, including, without limitation,
from a front side, back side, right side, left side, corner, and/or any other suitable portion
of the wand head and/or the shroud, FIGS. 1D-1G show some embodiments in which the
lip 116 extends from a back side of the shroud 106.

With respect now the {rigger assembly 120, the irigger assembly can comprise any
suitable mechanism that allows a user {o selectively start, stop, increase, decrease, and/or
otherwise control the flow of fluid through the feed line 118 and jets 108. Indeed, FIGS.
1B, 1D, 3A, and 4 show some embodiments in which the trigger mechanism 120
comprises a manually conirolled valve that is opened when the irigger lever 123 is

squeezed and closed when the trigger lever is released. In some other embodiments that
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are not shown, the trigger mechanism comprises one or more catches, detenis, and/or
other mechanisms that are configured to selectively catch and/or otherwise retain the
trigger lever in a desired position so as o provide a desired flow of fiuid throngh the feed
ling. Indeed, in some embodiments, the trigger mechanism functions much like a gas
pump trigger that is configured to have a lever (e.g., the trigger tever 123 and/or another
lever) be selectively captured in one or more caiches and then to be released from such
catches when the trigger lever is squeezed (and/or as otherwise determined, for instance,
when the system determines that a sufficient or exorbitant amount of fiuid has been
disposed in the flooring, as discussed below).

In still other embodiments, the trigger mechanism 120 comprises one or more
clectronically controlled valves, pneumatically actuated values, solenoids, and/or other
valve mechanisms that are that are configured to allow a user to casy control fluid flow
through the feed line 118. Thus, in some such embodiments, the described systems and
methods reduce user fatigue (e.g., fatigue associated with gripping the trigger lever 123
for long periods of time),

With reference now to the filter 122, some embodiments of the described wand
100 comprise one or more filters that are configured to perform any suitable purpose,
inchuding, without limitation, preventing debris in the feed line 118 from clogging a jet
108. In such embodiments, the wand can comprise any suitable number of filters {e.g., 1,
2,3,4, 35, 6, or more) that are disposed in any suitable location. Indeed, in accordance
with some embodiments, FIG. 1B shows the wand 100 comprises a single filter 122 that
is disposed adjacent to the wand head 104 (e.g., coupled to the first section 200). In
accordance with some other embodiments, however, FIG, 1D shows an embodiment in
which the filter 122 is disposed at or between the first bend 206 and the end 212 of the

vacuum tube 102, Indeed, while the filter can be disposed in any suitable location {e.g.,
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between a midpoint of a length of the third section 204 and the tube’s end 212), FIG. 1D
shows an embodiment in which the filter 122 is coupled to the second section 202 {e.g., at
and/or near the second bend 208). In this regard, while there may be several reasons to
place the filter adjacent to the wand head, in some cases, placing the filter near the second
section 202 can make the wand head lighter and essier to move and may result in less
fatigue to the user {especially, where the second and/or third sections of vacuum tube are
strapped {e.g., via a shoulder strap, a belt loop strap, etc.) and/or otherwise connected to
the user to reduce user fatigue).

With reference now to the handle 124, the wand 100 can comprise any suitable
gripping surface and/or handle that allow a2 user to grab and maneuver the wand as
desired. By way of non-limiting illustration, FIG. 1B shows an embodiment in which the
wand 100 comprises a gripping surface 222 disposed on the second section 202 and a
handle 124 that is coupled to the third section 204 of the vacuum tube 102.

Where the handle 124 is coupled to the third section 204 of the vacoum tube 102,
the handle can be coupled to the tube in any suifable manner and in any suitable
orientation. Indeed, FIG. 1B shows that, in some embodiments, the handle 124 is coupled
to the tube 102 via a handle support 125 that extends substantially perpendicularly from
the tube. In accordance with some other embodiments, however, FIG. 1D shows the
handle support 125 extends from the tube 102 at an acute angle, towards the back end 212
of the vacuum tube 102, Additionally, FIGS. 1H and 11 show that, in some embodiments,
the handle support 125 is shaped so that the handle 124 is disposed along a length of the
tube closer to the tube’s back end 212 {not shown in FIGS. 1H and 11} than is the point at
which the handle support is coupled to the tube 1062, In still other embodiments {not
shown) the handle support is angled towards the front end of the vacuum tube {c.g., af an

acute angle) and/or is shaped such that the handle is disposed closer to the wand head 104
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(along a length of the tube) than is the point at which the handle support couples to the
tube.

In addition {o the aforementioned components, the described wand 100 can
comprise any other svitable component or characteristic that allows it to function as
described herein. Some examples of such components include, but are not Hmited to, one
or more jet manifolds 109 that are configured to direct fluid from the feed lines to the jets
108, clips 131 and/or other mechanisms that are configured to selectively and/or
permanently couple the jet manifold to the wand head 104, caps, manifold covers,
fittings, connectors, valve connectors, disconnects {e.g., quick disconnects or otherwise),
check valves, filter housings, bushings (e.g., for the roller 114), bearings, jet housings,
pressure valves (e.g., to allow air into the shroud when pressure drops below a set level
and/or for any other suitable purpose), shells, lights, pressure gauges (e.g., to determine
vacuum pressure in the vacuum tube 102 or for any other suitable purpose), agitators,
and/or other suttable components.

As another example of a suitable component, some embodiments of the described
wand 100 {(and/or a system comprising the wand) inchide one or more sensors that
determine how much fluid has been applied to {and/or remains at} a flooring surface.
Indeed, in some embodiments, the wand comprises one or more moisture sensors that
determine the moisture level of the flooring over which the wand passes. In some such
embodiments, the wand and/or a sysiem comprising the wand is configured to provide an
indication of the moisture level of the flooring {e.g., via one or more lights, sounds,
displays, and/or other signals) and/or to automatically imcrease, decrease, start, stop,
and/or otherwise control the amount of fluid that is sprayed from the wand head based on

such moisture level.
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In some other embodiments, the wand 1{{ (and/or a system comprising the wand)
is configured to determuine how much fhud the wand leis out and how much fhuid the
wand sucks up {e.g., to determine how much floid is left in the flooring and/or for any
other suitable purpose). In such embodiments, the wand and/or iis system can make such
determinations in any suitable manner.  Indeed, in some embodiments, the wand
comprises one or more sensors that determine how much fluid is dispensed through the
head (e.g., one or more flow meters, fhuid level sensors, electric eyes, mass sensors,
scales, moisture sensors, fluid sensors, and/or any other spitable sensors that are capable
of determining how much fluid is dispensed from the jets) and one or more sensors that
determine how much fluid has been sucked up through the vacuum tube 102 (e.g., one or
more flow meters, fluid level sensors, eleciric eyes, mass sensors, scales, moisture
sensors, fluid sensors, and/or any other suitable sensors that are capable of determining
how much fluid has been sucked up through the vacuum tube).

As still another example, some embodiments of the wand 100 are configured to
provide additional strength to the connection between the vacuum tube 102 and the wand
head 104. While this can be accomplished in any suitable manner, FIG. 8 shows that, in
some embodiments, a collar 240 with one or more gussets 242 and/or other supports is
welded, adhered, riveted, and/or otherwise coupled between the wand head 104 and the
vacuum tube 102,

As another example, some embodiments of the wand head 104 and/or the shroud
comprise a lower section is adjusiably coupled to the wand head (e.g., via one or more
mechanical fasteners, mechanical mechanisms, frictional engagements, detenis, clamps,
and/or other suitable mechanisms) such that an angle of such lower section can be
adjusted with respect to an upper portion of the head and/or the vacuum iube. In some

such embodiments, the head can be adjusted such that the back end 212 of the vacuom
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tube can be raised or lowered while the head is able to keep a seal (or at least a partial
seal} with the flooring being cleaned.

As an additional example of another suitable component, some embodiments of
the described wand head 104 and/or the shroud 106 comprise one or more air inlets that
allow air to enter into the head when the head 1s forming (or substantially forming) a seal
with a flooring surface. Accordingly, in some such embodiments, the head is able to form
a seal with the flooring while still having enough air flow to suck fhuid and/or debris up
mto the vacuum tube 102, In this regard, while such venis can be disposed in any suitable
location, FIGS. 6-7 show that, in some embodiments, the shroud 106 defines one or more
apertures 226 and/or openings 228 around the jets 10R that are configured to allow g
desired amount of air to flow into the shroud 106 while allowing the shroud to form a seal
(or partial seal) with a flooring surface (not shown).

As an additional example of a suttable characteristic, in addition to, or in place of,
the lip 116, any other suitable portion of the wand head 104 and/or the shroud 106 (e.g., a
portion that is configured to contact a flooring surface when the head is in use and/or any
other suitable portion of the wand head, such as the bregker bar 112) may be rounded.
While such rounding can perform any suitable function, in some embodiments, such
rounding helps reduce friction between the wand head and a flooring surface.

In addition to the aforementioned characteristics, the described wand 100 can have
any other suitable characteristic that allows it to operaie as intended. Indeed, in some
embodiments, the vacuum tube 102 is {as described here} ergonomically shaped to be
more comfortable and easy to use than some conventional cleaning attachments.

Additionally, in some embodiments, the described head is configured to deliver a
high-pressure controlled spray that loosens dirt and allows the dirt io be removed through

a relatively powerful extraction wand. Moreover, in some embodiments, the described
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wand is configured to prevent flooring surfaces from being flooded with excess fluid. As
a resull, some embodiments of the described wand are configured to leave flooring
surfaces cleaner {e.g., by removing more water, soap, detergent, debris, ete.) than some
conventional cleaning devices. Furthermore, as some embodiments of the described
wand leave less fluid in Hooring than do some conventional devices; such embodiments
are able to allow flooring 1o dry faster than do some conventional devices.

The various portions of the described wand 100 can be made in any suitable
mammer. In this regard, some non-limiting examples of methods for making the described
wand (e.g., the vacuum tube 102, the wand head 104, and/or other components of the
wand) include extruding; molding; machining; bending; straightening; cutting; grinding;
filing; smoothing; buffing; polishing; conmnecting various pieces with one or more
mechanical fasteners (e.g., nails, clamps, rivets, staples, clips, pegs, crimps, pins, brads,
threads, brackets, quick-connect couplers, nuts, bolts, threaded engagements, screws,
etc.), welds, by melting pieces together, adhesives, eic.); and/or any other suttable method
that allows the described wand o be formed and perform its intended functions.

Thus, as discussed hercin, the embodiments of the present invention relates to
systems and methods for cleaning flooring. In particular, the present invention relates to
systems and methods for providing a wand that is configured to clean flooring, such as
carpets, rugs, tiles, stone, wood, and/or any other flooring surface.

The present invention may be embodied in other specific forms without departing
from its spirit or egssential characteristics. The described embodiments, examples, and
illustrations are to be considered in all respects only as illustrative and not restrictive.
The scope of the invention is, therefore, indicated by the appended claims rather than by
the foregoing description. All changes that come within the meaning and range of

equivalency of the claims are to be embraced within their scope. In addition, as the terms
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on, disposed on, attached to, connected to, coupled o, etc. are used herein, one object
{e.g., a material, element, structure, member, etc.) can be on, disposed on, attached to,
connected to, or coupled to another object—regardiess of whether the one object is
directly on, attached, connected, or coupled to the other object, or whether there are one
or more intervening objects between the one object and the other object. Also, directions
{e.g., front, back, on top of, below, above, top, bottom, side, up, down, under, over, upper,
lower, etc.), if provided, are relative and provided solely by way of example and for case
of illustration and discussion and not by way of limitation. Where reference is made to a
list of elements (e.g., elements a, b, ¢}, such reference is intended to include any one of
the listed clements by itself, any combination of less than all of the listed elements, and/or
a combination of all of the lisied elemenis. Furthermore, as used herein, the terms a, an,
and one may each be interchangeable with the terms at least one and one or more.

‘What is claimed is:
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1. A wand comprising:
a wand head comprising
ajet; and
a vacuum port; and
5 & vacuum tube having:
a first section that couples to the wand head,
a second section that is configured to couple with a vacuum; and
a third, elongated section that is disposed between the first section
and the second section;
10 wherein a longitudinal axis of the first section runs at an angle between
about 45 degrees and about 70 degrees with respect to a longitudinal axis of the

third, elongated section.

2. The wand of claim 1, wherein the longitadinal axis of the third, clongated
15 section runs at an angle between about 45 degrees and about 60 degrees with respect to a

longitudinal axis of the second section.

3. The wand of claim 1, wherein the longitudinal axis of the first section runs
at an angle between about 54 degrees and about 60 degrees with respect fo the

20 longitudinal axis of the third, elongated section.

4. The wand of claim 3, wherein the longitudinal axis of the third, elongated

section runs at an angle between about 44 degrees and about 54 degrees with respect to 3

longitudinal axis of the second section.
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5. The wand of claim 1, further comprising a shroud that houses the vacuuwm
port, and wherein the vacuum port comprises a recessed breaker bar that is recessed
within the shroud such that a surface of the shroud extends past a portion of the breaker

bar.

6. The wand of claim 5, wherein the shroud is disposed closer to the third,
clongated section than is the vacuum port, and wherein a lip extends from a back side of

the shroud.

7. The wand of claim 1, further comprising a handle that is coupled via a
handle support to the third, elongated section, and wherein the handle support extends
from the third, elongated section at an acute angle toward the second section of the

vacuum tube.

8. The wand of claim 1, further comprising a feed line that couples fo the jet,
and a filter that is coupled to the feed line and that is disposed along a length of the
vacuum iube that is disposed between a midpoint of a length of the third, elongated

section and an end of the second section that is configured o couple to the vacoum,

9. The wand of claim 1, wherein the vacuum tube comprises an inner

diameter between about 4 cm and about 4.7 cm.
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1. The wand of claim 1, wherein an opening of the shroud is configured to
substantially form a seal against a flat flooring surface, and wherein when the shroud
subsiantially forms the seal against the flat flooring surface an end of the second section
that is furthest from the wand head is disposed between about 33 inches and about 37

inches above the flat flooring surface.
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i1, A wand comprising:
a wand head comprising
a jet;
a vacuum port;
5 a shroud that houses the vacuum port and 18 in  fhid
comumunication with an grifice of the jet; and
a recessed breaker bar that is recessed within the shroud so as to be
disposed between the vacuum port and the orifice of the jet; and
a vacoum tube comprising:
10 a first section that couples to the wand head,
a second section that is configured to couple with a vacuum; and
a third, elongated section that is disposed between the first section
and the second section,
wherein a longitudinal axis of the first section runs at an angle between
15 about 55 degrees and about 62 degrees with respect o a longitudinal axis of the

third, elongated section.

12.

The wand of claim 10, wherein the longitudinal axis of the third, elongated

section runs at an angle between about 48 degrees and about 52 degrees with respect to a

20 longitudinal axis of the second section.

13.

The wand of claim 10, wherein the recessed breaker bar is adjustably

coupled to the wand head so as to be selectively raised and lowered in the head.
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4.  The wand of claim 10, further comprising a feed ling that couples {o the
jet, and a filter that is coupled to the feed line and that is disposed along a length of the
vacuum fube that is disposed between a midpoint of a length of the third, elongated

section and an end of the second section that is configured to couple to the vacuam.

5
is. The wand of claim 10, wherein the shroud is disposed closer to the third,
clongated section than is the vacuum port, and wherein a lip extends from a back side of
the shroud.
10
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A wand comprising:
a wand head comprising

a jet;

a vacuum port;

a shroud that houses the vacuum port, that s m fhid
comumunication with an orifice of the jet, and that is configured to contact
and substantially form a seal on a flat flooring surface; and

a recessed breaker bar that is recessed within the shround so as o be
disposed between the vacunm port and the orifice of the jet and such that a
portion of the recessed breaker bar is configured to be disposed above the
flat flooring surface when the shroud substantially forms the seal on the
flat flooring surface; and
a vacoum tube comprising:

a first section that couples to the wand head,

a second section that is configured to couple with a vacuum; and

a third, glongated section that is disposed between the first section
and the second section,

wherein a longitudinal axis of the first section runs at an angle between

about 55 degrees and about 62 degrees with respect o a longitudinal axis of the

third, elongated section, and

wherein the longitudinal axis of the third, elongated section runs at an

angle between about 48 degrees and about 52 degrees with respect fo a

longitudinal axis of the second section.

29



WO 2017/151976 PCT/US2017/020525

17.  The wand of claim 16, further comprising a feed ling that couples io the
jet, and a filter that is coupled to the feed line and that is disposed along a length of the
vacuum fibe that is disposed between a midpoint of a length of the third, elongated

section and an end of the second section that is configured to couple to the vacuam.

18, The wand of claim 16, wherein a position of the recessed breaker bar 1s

adjustable within the shroud.

19, The wand of claim 16, wherein the shroud is disposed closer 1o the third,
10 clongated section than is the vacoum port, and wherein a lip extends from a back side of

the shroud.

20.  The wand of claim 18, further comprising a handle that is coupled via a
handle support to the third, clongated section, and wherein the handle support extends
15 from the third, ¢longated section at an acute angle toward the second section of the

vacuum tube.
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A wand head comprising:

a jet;

a vacuum port;

a shroud that houses the vacuum port, that is in fluid
communication with an orifice of the jet, and that is configured to contact
and substantially form a seal on a flat flooring surface; and

a recessed breaker bar that is recessed within the shroud so as to be
disposed between the vacuum port and the orifice of the jet and such that a
portion of the recessed breaker bar is configured 1o be disposed above the
flat flooring surface when the shroud substantially forms the seal on the

flat flooring surface.
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