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Description

BACKGROUND

[0001] Vacuum cleaners generally include a suction
conduit with an opening on the underside of a surface
cleaning base for drawing air and debris into and through
the cleaning base. A goal with vacuum cleaner design is
to effectively loosen debris and capture the debris in the
flow of air into the suction conduit. Vacuum cleaners
generally use an agitator to aid in this goal. An agitator
is often used in the suction conduit of a cleaning base
proximate a suction inlet to cause agitated debris to flow
into the suction conduit. If the agitator is unable to loosen
the debris or if the debris is too small, the suction conduit
may pass over the debris without removing the debris
from the surface. In other cases, the surface cleaning
headmaypushor plow larger debris forwardwithout ever
allowing the debris to be captured in the flow into the
suction conduit. To combat these issues, some vacuum
cleaners have dual agitators, with a front or leading
agitator configured to prevent plowing of larger debris
without scattering smaller debris and a rear or trailing
agitator located in the suction conduit.
[0002] Oneof thechallengeswithdual agitator vacuum
cleaners is accommodating two agitators within the
cleaning base. The engagement of the suction conduit
with a surface being cleaned is important to provide the
desired amount of suction, but if the opening to suction
conduit is too large, large objects (e.g., the power cord of
the vacuum cleaner) may be drawn into the suction
conduit. The vacuum cleaner may be damaged as a
result. Cord guards have been proposed as one solution,
but it remains challenging to implement a cord guard on a
dual agitator vacuum cleaner.

BRIEF SUMMARY

[0003] Avacuumcleanerwith dual agitators and a cord
guard is provided herein.
[0004] According to one aspect of the invention, a
vacuum cleaner includes a housing defining an agitator
chamber and a suction conduit with a suction conduit
opening on an underside of the housing, a first agitator
rotatably mounted to the housing within the agitator
chamber with at least a portion of the first agitator ex-
tending through the suction conduit opening, the first
agitator rotatable about a first agitator axis, a second
agitatormounted to thehousing in front of the first agitator
and rotatable about a second agitator axis, a sole plate
removably attached on an underside of the housing, and
a cord guard hinged to the housing, wherein the cord
guard is pivotally attached to the housing, wherein the
cord guard is pivotable between a working position in
which at least one crosspiece of the cord guard traverses
thesuctionconduit openingandanopenposition inwhich
the first agitator can be removed from the housing, and
wherein an axis of rotation of the cord guard is intermedi-

ate the first agitator axis and the second agitator axis.
[0005] In this and other aspects of the invention, the
cord guard is clamped between the housing and the sole
plate to hold the cord guard in the working position.
[0006] In this and other aspects of the invention, the
cord guard is formed at least partially of plastic coated
rigid metal wire.
[0007] In this and other aspects of the invention, the
cord guard axis is spaced farther from the surface to be
cleaned than the axis of either agitator.
[0008] In this and other aspects of the invention, a
hinge bracket on the housing pivotally connects the cord
guard to the housing, and the hinge bracket is intermedi-
ate the first agitator and the second agitator.
[0009] In this and other aspects of the invention, the
housing includes an agitator comb configured to remove
debris from the second agitator, and the cord guard is
pivotally attached to the agitator comb.
[0010] According to yet another aspect of the inven-
tion, a vacuum cleaner includes a housing defining an
agitator chamber and a suction conduit with a suction
conduit opening on an underside of the housing, a first
agitator rotatably mounted to the housing within the
agitator chamberwith at least a portion of the first agitator
extending through the suction conduit opening, the first
agitator rotatable about a first agitator axis, a second
agitatormounted to thehousing in front of the first agitator
and rotatable about a second agitator axis, and a sole
plate removably attachedonanundersideof thehousing.
The sole plate includes a frame comprising at least a rear
frame wall behind the first agitator axis, a bridge inter-
mediate the first agitator axis and the second agitator
axis, and a cord guard traversing the suction conduit
opening to block the suction conduit, the cord guard
comprising a plurality of crosspieces extending from
the rear frame wall to the bridge to traverse the suction
conduit opening, wherein removal of the sole plate from
theundersideof thehousingsimultaneously removes the
cord guard from blocking the suction conduit.
[0011] In this and other aspects of the invention, the
rear frame wall comprises a leading edge that defines a
rear peripheral edge of the suction conduit opening, and
the plurality of crosspieces are attached to the rear
peripheral edge.
[0012] In this and other aspects of the invention, the
bridge traverses the frame from a first side to a second
side.
[0013] In this and other aspects of the invention, the
bridge is spaced farther from the surface to be cleaned
than the axis of either agitator.
[0014] In this and other aspects of the invention, the
sole plate includes an agitator comb configured to re-
move debris from the second agitator. Optionally, the
agitator comb is supported by the bridge.
[0015] According to still another aspect of the inven-
tion, a method for user disassembly of a vacuum cleaner
with dual agitators is provided herein.
[0016] Theseandother featuresandadvantagesof the
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present invention will become apparent from the follow-
ing description of particular embodiments, when viewed
in accordance with the accompanying drawings and
appended claims.
[0017] Before the embodiments of the invention are
explained indetail, it is tobeunderstood that the invention
is not limited to the details of operation or to the details of
construction and the arrangement of the components set
forth in the following description or illustrated in the
drawings. The invention may be implemented in various
other embodiments and of being practiced or being car-
ried out in alternative ways not expressly disclosed here-
in. In addition, it is to be understood that the phraseology
and terminology used herein are for the purpose of
description and should not be regarded as limiting. The
useof "including" and "comprising" andvariations thereof
is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items and
equivalents thereof. Further, enumeration may be used
in the description of various embodiments. Unless other-
wise expressly stated, the use of enumeration should not
be construed as limiting the invention to any specific
order or number of components. Nor should the use of
enumerationbeconstruedasexcluding from thescopeof
the invention any additional steps or components that
might be combined with or into the enumerated steps or
components.Any reference toclaimelementsas "at least
one of X, Y and Z" ismeant to include any one of X, Yor Z
individually, and any combination of X, Y and Z, for
example, X, Y, Z; X, Y; X, Z; and Y, Z.

DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a side view of a vacuum cleaner including a
cleaning base with dual agitators and a cord guard
according to one aspect of the invention;
FIG. 2 is a bottom perspective view of the cleaning
base of FIG. 1;
FIG. 3 is a front perspective view of the vacuum
cleaner of FIG. 1;
FIG. 4 is a cross-sectional view of a portion of the
cleaning base taken through line IV-IV of FIG. 3;
FIG. 5 is a bottom perspective, partially exploded
view of the cleaning base of FIG. 1 showing a sole
plate and a roller disassembled from the cleaning
base;
FIG. 6 is an enlarged bottom perspective view of a
portion of the cleaning base of FIG. 1 illustrating the
cord guard and a brushroll of the cleaning base,
where the sole plate and roller are removed for
clarity;
FIG. 7 is a cross-sectional view of a portion of the
cleaning base taken through line VII-VII of FIG. 3;
FIG. 8 is a perspective sectional view of a portion of
the cleaning base taken through line VIII-VIII of FIG.
3;

FIG. 9 is a front perspective view of the sole plate;
FIG. 10 is a bottom perspective view of the cleaning
base of FIG. 1, illustrating the removal of the roller
from the cleaning base;
FIG. 11 is a bottom perspective view of the cleaning
base of FIG. 1, illustrating the removal of the sole
plate from the cleaning base;
FIG. 12 is a bottomperspective viewof a front portion
of the cleaning base of FIG. 1, illustrating the move-
ment of the cord guard to the open position;
FIG. 13 is a bottom perspective view similar to FIG.
12, illustrating the removal of the brushroll from the
cleaning base;
FIG. 14 is a cross-sectional view of a portion of a
cleaning base with dual agitators and a cord guard
integrated with a sole plate according to another
aspect of the invention;
FIG. 15 is a bottomperspective view of the sole plate
of FIG. 14; and
FIG. 16 is an enlarged view of a portion of FIG. 14,
showing a comb integrated with the sole plate.

BRIEF DESCRIPTION

[0019] The invention generally relates to a vacuum
cleaner with a cord guard. The cord guard is configured
to prevent large objects (e.g., the power cord of the
vacuum cleaner) from being drawn into the suction con-
duit and prevents damage to the vacuum cleaner as a
result. Aspects of the invention described herein are
further related to a vacuum cleaner with dual agitators
and a cord guard. Aspects of the invention described
herein are further related to a cleaning base with dual
agitators and a cord guard.
[0020] As used herein, a "cleaning base" refers to a
device configured to contact a surface for cleaning the
surface by use of suction air flow, agitation, or a combina-
tion thereof. A cleaning base may be coupled with an
upright body, wand, or handle for directing the base
across the surface to be cleaned, and may be pivotably
or steeringly coupled by a swivel connection to an upright
body, wand, or handle. A cleaning base may also be
operable without an upright body, wand, or handle.
[0021] As used herein, "seal" or "sealing" refers to
preventing a substantial amount of air from passing
through to the suction conduit but does not require an
airtight seal.
[0022] Asusedherein, "agitator" refers to any element,
member or structure capable of agitating a surface to
facilitate movement of debris into a suction air flow in a
surface cleaning base.
[0023] As used herein, "soft" and "softer" refer to the
characteristics of a cleaning element being more com-
pliant or pliable than another cleaning element.
[0024] Asusedherein, the term "flowpath" refers to the
path taken by air as it flows into a suction conduit when
drawn in by suction.
[0025] As used herein, the terms "above" and "below"
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and derivatives thereof are used relative to an orientation
of the surface cleaning head on a surface to be cleaned
and the terms "front" and "back" and derivatives thereof
are used relative to a direction that a user pushes the
surface cleaning base on a surface being cleaned (i.e.,
back to front).
[0026] As used herein, the term "leading" refers to a
position in front of at least another component but does
not necessarily mean in front of all other components.
[0027] As used herein, the term "user disassembly"
refers to intentional disassembly by an end user of the
vacuum cleaner without the user of destructive forces,
including disassembly with or without the use of com-
monplace household tools. Unless otherwise noted, user
disassembly of components from the vacuum cleaner
includes the ability for such components to be reas-
sembled to the vacuum cleaner.
[0028] As used herein, the term "debris" includes dirt,
soil, dust, hair, stains, and other debris, unless otherwise
noted.
[0029] Referring to FIGS. 1‑2, a vacuum cleaner 10
according to oneaspect of the present invention is shown
and described. As discussed in further detail below, the
vacuum cleaner 10 has a cleaning base 12 having dual
agitators and a cord guard, which are described in further
detail below. The vacuum cleaner 10 can include at least
one cleaning system, including, but not limited to, a
vacuum collection system that removes debris from
the surface to be cleaned and stores the collected debris
within the vacuum cleaner 10.
[0030] The cleaning base 12 is adapted tomove over a
surface to be cleaned and includes a housing 14 with a
front side 16F, and a back side 16B, left and right sides
18L, 18R, an upper side 20, and a lower or underside 22
between the front side 16F and the back side 16B. The
housing 14 defines a brush chamber 24 and a suction
conduit 26 having an opening 28 on the underside 22 of
the housing 14 (shown schematically in FIG. 1). The
housing 14 may comprise a single housing piece, or
multiple housing pieces coupled together.
[0031] The suction conduit 26 is fluidly coupled to a
dirty air inlet 30,which leads to a suctionmotor 32 (shown
schematically in FIG. 3) either in the base 12 or another
location in the vacuumcleaner 10. Thesuction conduit 26
is the interior space defined by interior walls in the hous-
ing 14, which receives anddirects air drawn in by suction,
and theopening28 iswhere the suction conduit 26meets
the underside 22 of the housing 14. The suction conduit
26 can pass through at least a portion of the brush
chamber 24. Although an embodiment of the housing
14 is described herein for illustrative purposes, the hous-
ing 14 and components thereof may have other shapes
and configurations.
[0032] The cleaning base 12 includes dual agitators,
for example, a first agitator 36 and a second agitator 38
configured to rotate about first and second rotating axes
X, Y, respectively, that generally extend perpendicular to
the intended direction of the vacuumingmovement of the

cleaning base 12 and/or generally parallel to the front
side 16F. In at least some embodiments, the first agitator
36 is abrushroll 36and the secondagitator 38 isa leading
roller 38, andwill be referred to herein as such, although it
is understood that alternative agitators are possible. The
rotating brushroll 36 and/or the leading roller 38 may be
coupled to, and rotated about the rotating axes, by one or
more motors.
[0033] The cleaning base 12 includes a cord guard 40
configured to prevent large objects (e.g., a power cord)
from being drawn into the suction conduit 26. The cord
guard 40 is coupled to the housing 14 and traverses the
opening 28 to the suction conduit 26. As used herein,
"traverses" or "traversing" refers to extending across or
over. As such, the cord guard 40 can block the opening
28, but does not seal the opening 28 against air and
debris ingestion.
[0034] Referring to FIGS. 1 and 3, and consistent with
an embodiment of the present invention, the vacuum
cleaner 10 can be an upright vacuum cleaner having
upright body 42 coupled with the cleaning base 12 to
direct the base 12 over the surface to be cleaned. The
various systems and components described for the va-
cuum cleaner 10 can be supported by either or both the
base 12 and the upright body 42, except where expressly
specified to the contrary. Alternatively or additionally to
the upright body 42, the vacuum cleaner 10 can have a
wand and/or handle.
[0035] The vacuum collection system can include the
suction conduit 26, the dirty air inlet 30, the suctionmotor
32, which is in fluid communication with the suction
conduit 26 for generating a working air stream, a collec-
tioncontainer 44 for separatingandcollectingdebris from
the working airstream for later disposal, and a clean air
outlet (not shown). When the suction motor 32 is acti-
vated, debris-laden working air is drawn in through the
suction conduit 26 and into the downstream collection
container 44, where the debris is substantially separated
from the working air. The airstream then passes through
the suction motor 32 prior to being exhausted from the
vacuum cleaner 10 through the clean air outlet.
[0036] A separator (not shown) can be formed in a
portion of the collection container 44 for separating en-
trained debris from the working airstream. The separator
can include, but is not limited to, a cyclonic separator
having one or more cyclonic separation stages, a bulk
separator, a filter bag, or a combination thereof. The
collectioncontainer44canbe removable from theupright
body 42 or from the base 12 for emptying collected
debris.
[0037] The suction motor 32 and other electrical com-
ponents of the vacuum cleaner 10 can be electrically
coupled to a power source, such as a power cord 46
plugged into a household electrical outlet. Alternatively,
the power source may be a battery. While not shown for
clarity, the vacuum cleaner 10 may also include one or
more controllers and/or sensors disposed within and/or
coupled to the upright body 42 or the base 12.
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[0038] Referring to FIG. 4, a cross-sectional view of a
portionof thebase12 is shownonasurface tobecleaned
S. The brushroll 36 is mounted to the housing 14 within
the brush chamber 24, and can be at least partially
disposed within the suction conduit 26, which can pass
through at least a portion of the brush chamber 24. The
brushroll 36 is exposed to the flow path (e.g., arrows F)
into theopening28and through the suction conduit 26.At
least a portion of the brushroll 36 can extend through the
suction conduit opening 28 to engage the surface to be
cleaned. In some embodiments, the suction conduit 26
can also define at least a portion of the brush chamber 24
itself, including, but not limited to, a lower portion of the
brush chamber 24.
[0039] The leading roller 38 is mounted to the housing
14 in front of the brushroll 36. The leading roller 38 can
preferably be positioned in front of and spaced from the
brushroll 36 and at least substantially outside the suction
conduit 26. In certain embodiments, at least some of the
inner upper portion of the leading roller 38 may not be
exposed to the flow path F into the opening 28 of the
suction conduit 26 while at least an inside of the bottom
portion of the leading roller 38 is exposed to the flow path
F into the opening 28 of the suction conduit 26. The
leading roller 38 is received in a leading roller chamber
48, whichmay prevent portions of the inside upper quad-
rant of the leading roller 38 frombeingexposed to the flow
path F. Other variations are possible with different por-
tions of the leading roller 38 being exposed and not
exposed to theflowpath.Aspacebetween lowerportions
of the leading roller 38and thebrushroll 36 formsan inter-
roller air passageway 50 that may provide at least a
portion of the flow path F into the opening 28 of the
suction conduit 26 and allow debris to be carried into
the suction conduit 26.
[0040] The leading roller 38 may be spaced apart a
distanceL (which is greater than0mm) from thebrushroll
36 such that the leading roller 38 does not contact the
brushroll 36. The distance L allows for the passageway
50 between lower portions of the brushroll 36 and the
leading roller 38, which provides at least a portion of the
flow path F into the opening 28 of the suction conduit 26.
The passageway 50 allows for debris that is either picked
up by (and/or removed from) the leading roller 38 to be
entrained in the flow path F and/or to be picked up by the
brushroll 36.
[0041] The housing 14 is open at the front side 16F
such that a debris opening 52 is defined by a clearance
between a lower end of the front side 16F and the surface
S, wherein the clearance is greater than 0 mm, and
optionally less than 15 mm, alternatively less than 11
mm. A space between an outside of the bottom portion of
the leading roller 38 and the debris opening 52 forms a
debris passageway 54 that allows debris to pass into the
housing 14 and not be pushed or plowed forward. The
roller 38 can substantially seal the debris passageway 54
from the flow path F into the opening 28 of the suction
conduit 26 tomitigate, or prevent, suction loss at the front

side 16Fof the housing 14.As discussed further below, in
at least some embodiments the roller 38 is soft or com-
pressible to roll over the debris that enters through the
debris opening 52.
[0042] The leading roller 38 may be positioned within
the housing 14 such that a bottom contact surface 56
thereof is disposed closer to the surface S compared to a
bottom contact surface 58 of the brushroll 36. This ar-
rangement allows the leading roller 38 to contact a sur-
face (e.g., a hard surface) without the brushroll 36 con-
tacting the surface. The brushroll 36 is intended to pri-
marily contact a carpet surface This arrangement allows
the leading roller 38 to form a seal with the hard surface,
thereby enhancing airflow and suction with the hard sur-
face. As may be appreciated, the leading roller 38 may
pick up somedebris from surfacewhile the brushroll 36 is
intended to primarilymove debris into the suction conduit
26.
[0043] The brushroll 36 may have bristles, fabric, or
other cleaning elements, or any combination thereof
around the outside of the brushroll 36. The size and
shape of the bristles may be selected based on the
intended application. For example, the brushroll 36
may include bristles having a length of between 15‑19
mm, alternatively around 17 mm, andmay be grouped in
tufts havingadiameter of around6mmat theouter end of
the tuft. The bristles may be made on any material such
as, but not limited to, nylon.
[0044] The leading roller 38 may include a relatively
soft material (e.g., soft bristles, fabric, felt, nap or pile).
The leading roller 38 may be selected to be substantially
softer than the brushroll 36. The softness, length, dia-
meter, arrangement, and resiliency of the bristles and/or
pile of the leading roller 38may be selected to form a seal
with a hard surface (e.g., but not limited to, a hard wood
floor, tile floor, laminate floor, or the like), whereas the
bristles of the brushroll 36 may selected to agitate carpet
fibers or the like. Softness may be determined, for ex-
ample, based on the pliability of the bristles or pile being
used.
[0045] The size and shape of the bristles and/or pile for
the leading roller 38 may be selected based on the
intended application. For example, the leading roller 38
may include pile having a length of between 8‑12 mm,
alternatively around 10 mm, and may have a diameter of
0.01‑0.04 mm. The pile may be made of any material
such as, but not limited to, microfiber, silk, cotton, wool,
synthetic fibers, or a combination of materials.
[0046] The leading roller 38 may have an outside dia-
meter DL that is smaller than the outside diameter DB of
the brushroll 36. For example, the roller diameter DLmay
be greater than zero and less than 1X the brushroll
diameterDB, or in the rangeof 0.5X to0.75X thebrushroll
diameter DB. As an illustrative example, the brushroll 36
may have an outside diameter of 50‑80mm, alternatively
57‑70 mm, alternatively 67 mm and the leading roller 38
may have an outside diameter of 40‑50mm, alternatively
45mm. Inotherembodiments, the roller diameterDLmay
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be equal to or greater than the brushroll diameter DB.
[0047] In at least oneembodiment, thebrushroll 36and
the leading roller 38 rotate in the same direction, for
example clockwise when viewed from the perspective
of FIG. 4. The brushroll 36 and the leading roller 38 may
rotate at same speed or at different speeds.
[0048] The brushroll 36 and roller 38 are driven to
rotate by at least one drive mechanism. In one non-
limiting example of a drive mechanism, the brushroll
36 may be coupled to an electrical motor 60 (either AC
or DC) to cause the brushroll 36 to rotate about the first
rotating axis X. The drive motor 60 is partially visible in
FIG. 4, and may be housed within the cleaning base 12.
[0049] A drive transmission can operably connect the
motor 60 with the brushroll 36 and can comprise one or
moredrivebelts, pulleys, gears, or the like for transmitting
rotational motion of the motor 60 to the brushroll 36. The
leading roller 38 may be driven from the same drive
mechanism (e.g., motor 60) used to drive the brushroll
36, andmay be coupledwith the brushroll 36 byway of or
more drive belts, pulleys, gears, or the like. Other drive
mechanisms are possible and within the scope of the
present invention. For example, the leading roller 38may
be rotated by a different motor.
[0050] Referring to FIGS. 2, 4, and 5, according to an
embodiment, the cleaning base 12 includes a sole plate
62 removably attached on the underside 22 of the hous-
ing 14. The sole plate 62 defines at least a portion of the
suction conduit 26, for example at least a portion of the
opening 28 on the underside 22 of the housing 14. The
sole plate 62 can be fully removable from the housing 14,
or may be partially removable, such as by being hingedly
coupled with the housing 14. The sole plate 62 faces the
surface to be cleaned S (e.g., the floor, FIG. 4) when in a
working position.
[0051] According to someembodiments, the sole plate
62 is removable by the use of simple tools, such as a
screwdriver, or without the use of tools. The removability
of the sole plate 62 with simple or no tools allows for the
end user of the vacuum cleaner 10 to clean, service,
and/or replace components of the cleaning base 12,
rather than having a service expert perform such opera-
tions. For example, removable of the sole plate 62 can
permit access to oneormoreof the brushroll 36, roller 38,
brush chamber 24, suction conduit 26, leading roller
chamber 48, and/or agitator drive mechanism(s). In
one embodiment, the sole plate 62 is attached on the
underside 22 of the housing 14 by one or more fasteners
64, e.g. screws (FIG. 5).
[0052] Referring to FIGS. 2 and 5, in one embodiment,
the sole plate 62 includes a rear frame wall 66, a left side
frame wall 68, and a right side frame wall 70, which can
form a generally U-shaped frame that is open toward the
front. TheU-shaped frame is beneficial for a dual agitator
cleaning base since the sole plate 62 does not block or
impede airflow through the inter-roller air passageway
50. Although an embodiment of the sole plate 62 is
described herein for illustrative purposes, the sole plate

62 may have other shapes and configurations.
[0053] The suction conduit opening 28 to the suction
conduit 26 can be bordered by the rear framewall 66 and
the side frame walls 68, 70, and the space between the
frame walls 66, 68, 70, can define the opening 28. The
rear frame wall 66 can have a leading edge 66L that
defines a rear peripheral edge of the suction conduit
opening 28.
[0054] The rear frame wall 66 can, in some embodi-
ments, extend partially below the brushroll 36. For ex-
ample, as shown inFIG. 4, the brushroll 36 has a radiusR
from the first agitator axis X to an outer surface of the
brushroll 36, and the rear frame wall 66 can extend
beyond a trailing side of the brushroll 36 a distance less
than or equal to the radius R, alternatively a distance less
than the radius R and greater than 0.25R, alternatively
about a distance of 0.25R to 0.5R.
[0055] The cleaning base 12 may include one or more
wheels 72, 74, 76 for supporting the housing 14 on the
surface to be cleaned and maneuvering the vacuum
cleaner 10 over a surface to be cleaned. At least one
set of wheels 72, 74 can be mounted to the sole plate 62
for rollably supporting the cleaning base 12 on the sur-
face tobecleaned. Inoneembodiment, a setofwheels72
are mounted to the sole plate 62 outboard of the suction
conduit opening 28, such as being rotatably mounted
within cavities formed in the side frame walls 68, 70. In
this or an alternative embodiment, a set of wheels 74 are
mounted to the sole plate 62 rear of the opening 28, such
as being rotatably mounted within cavities formed in the
rear wall 66. A set of larger wheels 76 can bemounted at
or near the back side 18 of the housing 14. Other ar-
rangements for the wheels of the vacuum cleaner 10 are
possible.
[0056] The front wheel(s) 72, middle wheel(s) 74, and
rearwheel(s) 76mayprovide theprimary contactwith the
surface being cleaned and thus primarily support the
cleaning base 12. When the cleaning base 12 is posi-
tioned on the surface being cleaned, the cord guard 40
and/or the sole plate 62 may sit above the surface being
cleaned. When the cleaning base 12 is positioned on the
surface being cleaned, the leading roller 38may also rest
on the surface being cleaned. In other embodiments, the
leading roller 38 may be positioned such that the leading
roller 38 sits just above the surface being cleaned.
[0057] According to an embodiment, a sealing strip 78
is located on the sole plate 62 on a rear side of the
opening 28 to the suction conduit 26. The sealing strip
78 may contact the surface to be cleaned behind the
brushroll 36 to seal against the surface together with the
leading roller 38 contacting the surface in front of the
brushroll 36. The sealing strip 78 may include soft bris-
tles, fabric material, rubber material, or other material
capable of contacting the surface being cleaned to sub-
stantially preventair flow into theopening28 from the rear
side. The sealing strip 78may also include a combination
of elements or materials. The sealing strip 78 may en-
hance sealing between the base 12 and the floor, thereby
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enhancing the vacuum efficiency. Providing the sealing
strip 78 on the removable sole plate 62 allows the sealing
strip 78 tobecleaned, serviced, or replacedconveniently.
In one embodiment, the sealing strip 78 extends from the
rear frame wall 66 of the sole plate 62, and can be
disposed on the rear frame wall 66 adjacent the leading
edge 66L. Other arrangements for the sealing strip are
possible.
[0058] The sole plate 62 can secure the brushroll 36
and/or the cord guard 40 in a working position on the
housing 14. As described in further detail below, in one
embodiment the leading roller 38 can be removed from
housing 14 without removing the sole plate 62, although
in other embodiments the sole plate 62 can also secure
the roller 38 in a working position on the housing 14.
[0059] In oneembodiment, to secure thebrushroll 36 in
a working position on the housing 14, the sole plate 62
may include at least one cradle 80, 82 that presses
against a non-rotating portion of the brushroll 36 to sup-
port thebrushroll 36horizontally andhold thebrushroll 36
in itsworkingpositionwithin the brush chamber 24and/or
suction conduit 26. As described in further detail below,
removal of the sole plate 62 from the housing 14 permits
the brushroll 36 to thereafter be removed from the hous-
ing14. In oneembodiment, a left cradle 80 is formedonor
otherwise coupled with the left side frame wall 68 of the
sole plate 62 and supports a left end of the brushroll 36
and a right cradle 82 is formed on or otherwise coupled
with the right side frame wall 70 of the sole plate 62 and
supports a right end of the brushroll 36.
[0060] The sole plate 62 may further include a belt
guard 84 configured to protect a drive belt of the drive
transmission for the brushroll 36. In one embodiment, the
belt guard 84 canbeanextension of the right sidewall 70,
or canbe formedonor otherwise coupled to thesole plate
62.
[0061] The cord guard 40 can be at least partially
removable from the housing 14 for accessing and/servi-
cing the brushroll 36. In one embodiment, the cord guard
40 is pivotable between a closed or working position and
an open position. In the open position, the brushroll 36
can be removed from the housing 14. One non-limiting
example of the closed position is shown in FIGS. 2 and 4
and one non-limiting example of the open position is
shown in FIGS. 12 and 13.
[0062] The cord guard 40 may remain attached to the
housing 14 in the open position. In one aspect of the
invention, the cord guard 40 is hinged to the housing 14,
and pivots between the working position and the open
position.
[0063] One embodiment of the pivotal cord guard 40 is
shown in FIG. 6 and includes a first end 86, a second end
88, andat least onecrosspiece90extendingbetween the
first end 86 and the second end 88. The first end 86 of the
cord guard 40 is pivotally attached to the housing 14 and
defines an axis of rotation C of the cord guard 40, also
referred to herein as the cord guard axis C. The second
end 88 of the cord guard 40 is pivotable between the

working position, e.g., in which the at least one cross-
piece 90 traverses the suction conduit opening 28, and
the open position in which the brushroll 36 can be re-
moved removable from the housing 14.
[0064] With reference to FIG. 7, in one aspect of the
invention, the cord guard axis C is intermediate the first
agitator axis X and the second agitator axis Y. As such,
the cord guard axis C is rear of the second agitator axis Y,
and may further preferably be spaced rearward of the
leading roller 38. Thus, the cord guard 40 can be moved
between the working and open positions irrespective of
the presence or absence of the leading roller 38.
[0065] When the housing 14 is supported on the sur-
face to be cleaned S, the first agitator axis X has a first
clearanceH1 from the surfaceS, the secondagitator axis
Y has a second clearanceH2 from the surface S, and the
cord guard axis C has a third clearance H3 from the S. In
one embodiment, the third clearance H3 is greater than
the first clearance H1 and greater than the second clear-
ance H2. This spaces the pivotal coupling of the cord
guard 40 farther from the surface to be cleaned S, and
substantially outside the flow path F, so that the pivotal
coupling of the cord guard 40 does not block or impede
airflow through the inter-roller air passageway 50. This
can also minimize the accumulation of debris around the
cord guard axis C and reduce wear on the pivotal cou-
pling.
[0066] With continued reference to FIG. 7, in one as-
pect of the invention, the cord guard 40 traverses the
opening 28 below the first axis X of the brushroll 36, and
does not pass below the second axis Y of the leading
roller 38. In one embodiment, the cord guard comprises a
plurality of crosspieces 90 that traverse the opening 28
below the first axis X of the brushroll 36.
[0067] In one embodiment, the brushroll 36 has a
plurality of bristles 92 that extend radially outward from
asidewall 94 of the brushroll 36. For example, the bristles
92 may extend radially up to 19 mm beyond the sidewall
94, e.g., between 15mmand 19mmbeyond the sidewall
94. Thebristles 92extendbeyond (e.g., below) the cross-
pieces 90 and the sidewall 94 does not contact the cross-
pieces 90. For example, the bristles 92may extend up to
3 mm beyond the crosspieces 90, e.g., between 1.0 mm
and 3.0mmbeyond the sidewall 94. The sidewall 94may
be a continuous sidewall of the brushroll 36, e.g. a
circumferential sidewall.
[0068] The cord guard 40 can wrap around a portion of
the circumferenceof thebrushroll 36 that is greater than0
degrees and less than 180 degrees, alternatively greater
than 90 degrees and less than 180 degrees, alternatively
greater than 120 degrees and less than 180 degrees.
Dependingon thedegreeofwrap, thecrosspieces90can
pass below the brushroll 36 and extend somewhat
around the front or leading side of the brushroll 36 and/or
somewhat around the rear or trailing side of the brushroll
36. In one embodiment, on the leading side of the brush-
roll 36 the crosspieces 90 extend around the circumfer-
ence of the brushroll 36 to a point 96 that is at or beyond a
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plane P that is coincident with the first agitator axis X and
parallel to the surface to be cleanedS.On the trailing side
of the brushroll 36 the crosspieces 90 extend around the
circumference of the brushroll 36 to a point 98 that is
below the plane P, e.g. spaced away from the side of the
plane P closer to the surface to be cleaned S.
[0069] With thecordguard40wrappingaroundmoreof
the leading portion of the brushroll 36 than the trailing
portion, the clearance of the cord guard 40 can vary from
front to back. For example, when the housing 14 is
supported on the surface to be cleaned S, the second
end 88 of the cord guard 40 has a clearance H4 from the
surface S. The clearance H3 of the cord guard axis C is
greater than the clearance H4 at the second end 88. As
such, the second end 88 of the cord guard 40 can be
disposed at the lower end of, or substantially below, the
dirty air inlet 30, which lies on the trailing portion side of
the brushroll 36, to prevent large objects from reaching
the dirty air inlet 30. The crosspieces 90 can have a
clearance H5 from the surface to be cleaned S that is
greater than0mm,alternativelybetween1.0and3.0mm,
alternatively 1.5 mm so that the crosspieces 90 do not
drag against the surfaceSand so that the suction conduit
opening28anddirty air inlet 30 are close to the surfaceS.
[0070] Referring to FIG. 6, the cord guard 40 may
preferably comprise a plurality of crosspieces 90 extend-
ing between the first end 86 and the second end 88 in
order to block the suction conduit 26, creating a gap 100
inbetweenadjacent crosspieces90 that arewideenough
for debris to enter the suction conduit 26without clogging
the opening 28, but narrow enough to prevent undesired
largeobjects (e.g., thepower cordof thevacuumcleaner)
from being drawn into the suction conduit 26. For exam-
ple, the gap 100 may have a width, measured parallel to
the cord guard axis C, which is greater than 50 mm,
alternatively between 50 and 110 mm, alternatively
around 80 mm.
[0071] Various configurations for the crosspieces 90
are possible. In one embodiment, one or more adjacent
crosspieces 90 can be attached to each other at the ends
thereof by a first traverse segment 102 defining at least a
portion of the first end 86 and a second traverse segment
104 defining at least a portion of the second end 88. The
traverse segments 102, 104 can extend centrally be-
tween a plurality of the crosspieces 90, for example
between two crosspieces 90. The first end 86 can include
a bend, e.g. an approximately 90 degree bend,where the
transverse segment 102 meets or transitions to each
crosspiece90 and the secondend88 can include abend,
e.g. an approximately 90 degree bend, where the trans-
verse segment 104 meets or transitions to each cross-
piece 90.
[0072] In the present embodiment, two adjacent cross-
pieces 90 are attached together by transverse segments
102, 104 to define a cord guard frame 106A, 106B, and
the cord guard 40 comprises two cord guard frames
106A, 106B for a total of four crosspieces 90. The frames
106A, 106B are spaced laterally from each other to

provide protection across thewidth of the suction conduit
opening 28. The frames 106A, 106B may be pivoted
independently of each other, or may be connected such
that all crosspieces 90 pivot as one. The cord guard 40
may have other shapes and configurations.
[0073] The first traverse segment 102 is pivotally
coupled to the housing 14 and can include at least one
portion elongated along the cord guard axis C forming a
hinge shaft 108. The hinge shaft 108 canbe connected to
a hinge bracket 110, as described in further detail below.
[0074] The first traverse segment 102 can further have
at least one bent portion 112 offset from the cord guard
axis C. In one embodiment, the first traverse segment
102 can have two hinge shafts 108 that are laterally
spaced from each other along the axis C, with the bent
portion 112 extending centrally therebetween. The bent
portion 112 prevents axial movement of the cord guard
40, e.g. movement along axis C.
[0075] The hinge bracket 110 on the housing 14 pivo-
tally connects the first end 86 of the cord guard 40 to the
housing 14. The hinge bracket 110 can be intermediate
the brushroll 36 and the leading roller 38. Where the first
end 86 includes one ormore elongated hinge shafts 108,
the housing 14 can have a corresponding number of
hinge brackets 110 that each receive one of the hinge
shafts 108 to establish the pivot connection between the
cord guard 40andhousing14.Other pivotal couplings for
the cord guard are possible.
[0076] Referring to FIG. 8, in one embodiment, the
hinge bracket 110 may form a C-shaped groove 114,
running over approximately the entire axial length of
the bracket 110 and defining a longitudinal opening. In
the embodiment of FIG. 8, the groove 114 has a sub-
stantially circular cross-section, which affords awire cord
guard, described in further detail below, the ability to pivot
smoothly with respect to the bracket 110. The hinge shaft
108may have an interference fit with the groove 114 and
may snap into the bracket 110.
[0077] The longitudinal opening of the groove 114may
open upwardly, e.g., in a direction away from the surface
tobecleanedSwhen thehousing14 ison is supportedon
the surface to be cleanedS in theworking position shown
in FIGS. 7‑8, so that the hinge shaft 108 can be inserted
downwardly into the groove 114 through the longitudinal
opening.With thisorientation, theclosedsideof thehinge
bracket 110 faces the surface to be cleaned S while
cleaning, protecting the pivotal coupling from accumulat-
ing debris around the cord guard axis C and preventing
the cord guard 40 from accidentally dislodging at the first
end 86 during cleaning.
[0078] The housing 14 may have a support 116 for the
hinge bracket 110. The support 116 can protect into one
or both of the brush chamber 24 and the leading roller
chamber 48 to position the hinge bracket 110 intermedi-
ate the brushroll 36 and leading roller 38, facing the
brushroll 36 The longitudinal opening of the groove 114
may face in a direction away from the support 116 so that
the hinge shaft 108 can be inserted into the groove 114
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through the longitudinal opening.
[0079] Moving from the closed position to the open
position, the cord guard 40 can pivot greater than 0
degrees and less than 180 degrees about guard axis
G, alternatively at least 60 degrees and less than 120
degrees. In some embodiments, pivotable coupling be-
tween the cord guard 40 and housing 14 allows for a
rotation of about 45 degrees to 90 degrees of the cord
guard 40, which provides enough clearance for the
brushroll 36 to be removed from or installed into the
suction conduit 26, but minimizes the chance for detach-
ing the cord guard 40 from the housing 14.
[0080] The cord guard 40 can be formed at least par-
tially from of rigid metal wire that can maintain its shape
during operation of the vacuum cleaner, offering form-
ability, rigidity, and longevity to the cord guard 40. Alter-
natively, the cord guard can be substantially or entirely
made from rigid metal wire. For example, at least one of
the first end 86, second end 88, crosspieces 90, or any
combination thereof, canbe formedof rigidmetalwire.As
an illustrative example, the wire of the cord guard 40may
have an outside diameter of 2.0 to 3.0 mm, alternatively
about 2.2 mm. The wire can be a coated rigid metal wire
havea low friction coating that allows the cord guard40 to
easily rotate within the hinge bracket 110 between the
working andopen positions. In one embodiment, thewire
is stainless steel or a plated spring metal.
[0081] For an embodiment of the cord guard 40 com-
prising a plurality of frames 106, each frame 106 can
comprise a coated rigid metal wire frame that will main-
tain its shape during operation of the vacuum cleaner.
The wire frame 106 can be formed as a loop of coated
rigid metal wire, such that the crosspieces 90 and trans-
verse segments 102, 104 are arranged in a continuous,
closed shape.
[0082] The sole plate 62 can secure the cord guard 40
in a working position on the housing 14. For a pivotable
cord guard 40 as shown, the sole plate 62 can secure the
second end 88 against the housing 14 in the working
position. Removal of the sole plate 62 from the housing
14 exposes the second end 88 of the cord guard 40,
whereby the user can grip the cord guard 40, for instance
by thesecondend88orbyoneof thecrosspieces90, and
pivot the cordguard40 to theopenposition.Asdiscussed
above, in the open position, the cord guard may remain
attached to the housing 14 by the first end 86.
[0083] In one embodiment, at least the second end 88
of the cord guard 40 is clamped between the housing 14
and the sole plate 62 to hold the cord guard 40 in the
working position. The clamping action can be effected by
the action of the sole plate 62 and the fasteners 64 (FIG.
5) for the sole plate 62 in pulling the sole plate 62 toward
the housing 14 to clamp the cord guard 40 between the
sole plate 62 and the housing 14.
[0084] Referring to FIG. 9, the sole plate 62 can be
formedwith one ormore installation holes 120 for fasten-
ing the sole plate 62 to the housing 14 using the fasten-
er(s) 64. Each fastener 64 passes through one of the

installation holes 120 and engages the housing 14 for
fastening the sole plate 62 to the housing 14 in a working
position in which an exterior of the sole plate 62 faces the
surface to be cleaned S (e.g., the floor, FIG. 4). The
housing 14 can havemounting features for the sole plate
62, for example screw bosses 122 used for attaching the
sole plate 62 by the fasteners 64. One or more of the
fasteners 64canbe is attachedover the secondend88of
the cord guard 40 to distribute the fastening force of the
fastener(s) to the cord guard 40.
[0085] Referring to FIGS. 6‑9, in one aspect of the
invention, a portion of the cord guard 40, such as at least
the second end 88 thereof, is clamped between the
housing 14 and the sole plate 62 to hold the cord guard
40 in the working position. The housing 14 can have an
interior side 124 that confronts the sole plate 62when the
sole plate 62 is attached to the housing 14 and the sole
plate 62 can have an interior side 126 that confronts an
interior side 124 of the housing 14 when the sole plate 62
is attached to the housing 14. One or both of the interior
sides 124, 126 can include a clamp feature configured to
clamp down on at least the second end 88 of the cord
guard40when thesoleplate62 isattached to thehousing
14 to securely hold the cord guard 40 between the
housing 14 and the sole plate 62, effectively locking
the cord guard 40 in the working position and preventing
the cord guard 40 from pivoting to the open position.
[0086] In one embodiment, the sole plate 62 has a
clamp 128 that receives a portion of the second end 88
of the cord guard 40, e.g., the second traverse segment
104. The clamp 128 can support an underside of the
secondend88 substantially horizontally, or parallel to the
surface S. Portions of the clamp 128 can extend partially
around the second end 88, e.g. around front and rear
sides of the second traverse segment 104, to cradle the
second end 88 and minimize front-to-rear movement of
the cord guard 40 in the working position.
[0087] The clamp 128 can project from the interior side
126 of the sole plate 62 to hold the second end 88 against
the interior side 124 of the housing 14. Thus, the second
end 88 is held slightly away from the interior side 126 of
the sole plate 62. The second traverse segment 104 is
thereby clamped between the clamp 128 and the interior
side 124 of the housing 14 when the cord guard 40 is in
the working position and the sole plate 62 is attached to
the housing 14. Other ways of clamping or otherwise
holding the cord guard 40 in theworking position are also
possible and within the scope of the present invention,
including, but not limited to, holding the cord guard di-
rectly against the interior side 126 of the sole plate 62.
[0088] The interior side 124 of the housing 14 can be
defined by the underside 22 of the housing 14. In another
embodiment, the housing 14 can have an accommoda-
tion groove 130 recessed in the underside 22, and the
interior side 124 can form a side of the recessed accom-
modation groove 130. The accommodation groove 130
can receive the second end 88 of the cord guard 40 in the
working position, so that the second end 88 is held above
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the underside 22 of the housing 14. The accommodation
groove 130 can be covered by the sole plate 62when the
sole plate 62 is attached to the housing 14 to enclose the
at least the second end 88 of the cord guard 40within the
accommodation groove 130.
[0089] Referring to FIG. 6, the accommodation groove
130 can be formed to accommodate the second end 88,
including the second transverse segment 104, rearward
of the brushroll 36. In addition to the interior side 124, and
accommodation groove 130 can include at least one pair
of guide walls 132, 134 between which a portion of the
second end 88, e.g. the transverse segment 104, is
inserted in the working position. The guide walls 132,
134 include a front guide wall 132 and a rear guide wall
134, and multiple pairs of guide walls 132, 134 may be
spaced laterally along the interior side 124.
[0090] The accommodation groove 130 can further be
formed to route the cord guard 40 around other compo-
nents of the base 12, for example around the screw
bosses 122 used for attaching the sole plate 62. Routing
the cord guard 40 around the point of attachment for the
sole plate 62 can help distribute the force of the fasteners
64. In one embodiment, the second traverse segment
104comprisesat least onebend136accommodating the
fastener 64 attaching the sole plate 62 to the underside of
the housing 14. In one embodiment, the screw boss 122
is provided within the accommodation groove 130 and
can extend from the interior side 124. Pairs of guidewalls
132, 134may be located on either side of the screw boss
122 to receive the transverse segment 104 laterally out-
wardly of the bend 136.
[0091] Referring toFIG. 8, as previously described, the
crosspieces 90 traverse the suction conduit opening 28,
and therefore may to be in or adjacent to the suction
conduit 26 and/or in or adjacent to the brush chamber 24.
Another portion of the cord guard 40, such as the second
end 88, can be disposed outside the suction conduit 26
and/or the brush chamber 24. In one embodiment, the
housing 14 comprises awall 138, and thewall 138 canbe
formed with at least one guard opening 140 for the cord
guard 40. In embodiments with multiple crosspieces 90,
the wall 138 can have multiple guard openings 140. The
guard openings 140 minimize suction loss around the
location or locations where the cord guard 40 emerges to
traverse the suction conduit opening 28.
[0092] In the working position, the second end 88 is
disposed on first side of the wall 138 and the first end 86
and a majority of the crosspieces 90 are disposed on
second side of wall 138, with the crosspieces 90 passing
through the guard opening 140 in the rear wall 138. In at
least some embodiments, the wall 138 can be a rear wall
that defines a portion of one or both of the brush chamber
24 and suction conduit 26, with the rear wall 138 rear of
thebrushroll 36. The rearwall 138can includeaportionof
or the entire dirty air inlet 30.
[0093] Theguardopenings140maybe formedentirely
in the rearwall 138of thehousing14, ormaybe formedby
a combination the rear wall 138 and the sole plate 62. In

one embodiment, the sole plate 62 can have at least one
edge142 that closesanopenbottomofoneormoreof the
guard openings 140 to enclose the crosspieces 90. The
edge 142may also help clamp the cord guard 40 in place
in theworkingposition byapplyinga clamping force to the
crosspieces 90.
[0094] FIGS. 10‑13 show one example of a user dis-
assembly process for the cleaning base 12. One or both
of the brushroll 36 and the leading roller 38 may be
removable from the base 12, such as by being removably
mounted to the housing 14 of the base 12. For example,
referring to FIG. 10, to remove the leading roller 38, one
end of the roller 38 may be unsecured/uncoupled from
the rest of the housing 14, thereby allowing the other end
of the leading roller 38 to disengage froma drive coupling
144,which is operably coupledwith themotor 60 (FIG. 4),
and allowing the leading roller 38 to be removed from a
leading roller chamber 48. One embodiment of a roller
release mechanism for releasing the leading roller 38
from the housing 14 of the cleaning base 12 includes a
user accessible push button 146, which may be located
on either side 18R, 18L of the housing 14, and is pre-
ferably located on a side opposite that corresponding to
the drive coupling 144. To remove the leading roller 38,
the user may apply a force to the push button 146 to
disengagean internal block (not shown) frommechanical
engagement with the roller 38, thereby allowing the lead-
ing roller 38 to be removed from the chamber 48. Other
ways of removably coupling the leading roller 38 within
the housing 14 are also possible and within the scope of
the present invention, including, but not limited to, requir-
ing removal of the sole plate 62 prior to removal of the
leading roller 38.
[0095] Referring to FIG. 11, to remove the brushroll 36,
the sole plate 62 is detached from the housing 14 (e.g. by
unscrewing fasteners 64). This exposes the second end
88 and unclamps the sole plate 62 from the housing 14.
[0096] Next, and referring to FIG. 12, the cord guard 40
is moved to the open position. In one example, the user
grips the cord guard 40 and lifts the cord guard 40 away
from the underside 22 in a pivoting movement about the
axis C to the open position.
[0097] Once the cord guard 40 is in the open position,
the brushroll 36 canbe removed from the housing 14. For
example, to remove the brushroll 36, one end 148 of the
brushroll 36 may be unsecured/uncoupled from the rest
of the housing 14, thereby allowing the other end of the
brushroll 36 to disengage from a drive coupling 150,
which is operably coupled with the motor 60 (FIG. 4),
and allowing the brushroll 36 to be removed from the
brush chamber 24 and suction conduit 26. Other ways of
removably coupling thebrushroll 36within thehousing14
are also possible and within the scope of the present
invention.
[0098] Referring to FIG. 7, according to an embodi-
ment, the cleaning base 12 includes one ormore agitator
combs 152, 154 configured to remove debris (such as,
but not limited to, hair, string, and the like) that may be
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wrapped around and/or entrained in/on one or more of
the agitators as the cleaning base 12 is being operated to
clean a surface and without the user having to manually
remove the debris from the agitators. For example, a
brushroll comb 152 may be configured to contact the
brushroll 36 and a roller comb 154 may be configured to
contact the leading roller 38. While combs 152, 154 are
provided both the brushroll 36 and roller 38 in the illu-
strated embodiment, other variations are possible such
as only the leading roller 38 having a comb or only the
brushroll 36 having a comb.
[0099] In this embodiment, the combs 152, 154 may
include a plurality of teeth 156, 158 (e.g., spaced projec-
tions or tines). The plurality of teeth 156, 158mayprovide
numerous contact points with the brushroll 36 and roller
38, respectively, to remove debris therefrom, while also
reducing potential damage to the bristles and/or pile
thereof. The leading comb 154 may also substantially
prevent air flow to a top of the leading roller 38 such that
the top of the leading roller 38 is not exposed to the flow
path F to the suction conduit 26.
[0100] The comb 152 for the brushroll 36 may be
located within the suction conduit 26, such that the teeth
156 contact the brushroll 36 in a regionwhere the bristles
of the brushroll 36 are moving generally upward (e.g.,
away from the surface to be cleaned). For example, the
comb152maybedisposedproximate toanupper portion
of the dirty air inlet 30. In at least one embodiment, the
brushroll 36 may be removable from the housing 14 and
the combmay be coupled to the housing 14 such that the
comb152 remainswith thehousing14when thebrushroll
36 is removed from the housing 14.
[0101] The teeth 156may have angled or hooked ends
to aid in capturing debris. The teeth 156 are spaced from
each other and extend from a supporting surface 160.
The supporting surface 160 can define a portion of the
brush chamber 24 and/or suction conduit 26. Alterna-
tively the supporting surface 160 can be mounted within
the brush chamber 24 or can be mounted outside the
brush chamber 24 with the teeth 156 projecting into the
brush chamber 24 to contact the brushroll 36.
[0102] The teeth 156 of the brushroll comb 152may be
configured to contact the bristles 92 and/or the sidewall
94 as the brushroll 36 is rotated about the axis X. Alter-
natively, the teeth 156 may be configured to pass be-
tween the bristles 92 and out of contact with the sidewall
94 as the brushroll 36 rotates.
[0103] The comb 154 for the leading roller 38 includes
teeth 158 extending into contact with a surface of the
roller 38. The teeth 158may have angled or hooked ends
to aid in capturing debris. The teeth 158 are spaced from
each other and extend from a supporting surface 162.
The supporting surface 162 can define a portion of the
leading roller chamber 48. Alternatively the supporting
surface 162 can be mounted within the leading roller
chamber 48 or can bemounted outside the leading roller
chamber 48 with the teeth 158 projecting into the cham-
ber 48 to contact the roller 38.

[0104] The combs 152, 154 contact a surface of the
brushroll 36 and the leading roller 38, respectively, at a
distance T1, T2 (FIG. 7) above the bottom contact sur-
face 56, 58 thereof to facilitate debris removal. For the
brushroll 36, the distance T1 may be greater than a
distance H1 of the first axis X above the surface S. For
the roller 38, the distance T2 may be greater than a
distance H2 of the second axis Y above the surface S.
As shown in FIG. 7, the comb 152, 154 may be disposed
on an upper half and/or a rear side of the brushroll 36 and
leading roller 38, respectively. The contact point of the
combs 152, 154 with the agitators 36, 38 may be mea-
sured at the bottommost point of the teeth 156, 158 that is
in contact with a surface of the agitator 36, 38.
[0105] Referring to FIG. 8, in one embodiment, the first
end 86 of the cord guard 40 is pivotally attached to the
comb 154 for the leading roller 38. The comb 154 can
have a leading side 164 facing the roller 38 and a trailing
side 166 facing the brushroll 36, wherein the leading side
164 comprises the plurality of teeth 158 configured to
contact to thesurfaceof the roller 38and thefirst end86of
the cord guard 40 is pivotally attached to the trailing side
166. As one example, the support 116 for the hinge
bracket 110 is formed by a trailing side 166 of the comb
154.
[0106] According to another aspect of the disclose, a
method of user disassemblymay comprise providing any
of the devices according to optional aspect described
above, removing the sole plate 62, and pivoting the cord
guard 40 away from the housing 14. Optionally, the
method further comprises removing the brushroll 36 after
pivoting the cord guard 40 away from the housing 14.
Optionally, the method further comprises removing the
leading roller 38 before removing the sole plate 62 and/or
before pivoting the cord guard 40 away from the housing
14. Alternatively, themethod further comprises removing
the leading roller 38 after removing the sole plate 62
and/or after pivoting the cord guard 40 away from the
housing 14. The removing may optionally comprise un-
screwing the sole plate 62 from the underside 22 of the
housing 14. The pivoting optionally may comprise pivot-
ing one end of cord guard 40 with respect to the housing
14 while another end of the cord guard 40 remains
mounted to the housing 14, pivoting the cord guard 40
about an axis C substantially parallel to the axes X, Y of
the agitators 36, 38, and/or pivoting the cord guard 40
about an axis C intermediate the first and second agitator
axes X, Y. The pivoting also may optionally comprise
pivoting the cord guard 40 within a hinge bracket 110
within the housing 14.
[0107] Referring to FIGS. 14‑16, a vacuum cleaner 10’
according to another aspect of the present invention is
shown and described, and like elements are referred to
with the same reference numerals bearing a prime (’)
symbol. The vacuum cleaner 10’ has a sole plate 168
removably attached on the underside 22’ of the housing
14’ and comprising a cord guard 170, such that removal
of thesole plate168 from theunderside22’ of thehousing
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14’ simultaneously removes the cord guard 170 from
blocking the suction conduit 26’.
[0108] In "comprising" the cord guard 170, the cord
guard 170 may be coupled with or attached to the sole
plate 168. In this regard, the terms "coupled" and "at-
tached" are used herein in their broadest sense to mean
and encompass the notions of the cord guard 170 being
separately formed and joined to the sole plate 168 or
being internally formed with the sole plate 168 or with a
portion of the sole plate 168.
[0109] The sole plate 168 defines at least a portion of
the suction conduit opening 28’. In one embodiment, the
sole plate 168 includes a frame 172 comprising at least a
rear framewall 174 behind the first agitator axis X’, and a
bridge 176 intermediate the first agitator axis X’ and the
second agitator axis Y’. The sole plate 168 further in-
cludes the cord guard 170, which traversing the suction
conduit opening 28’ to block the suction conduit 26’.
[0110] The cord guard 170 can include a plurality of
crosspieces 178 extending from the rear frame wall 174
to the bridge 176 to traverse the suction conduit opening
28’ and the plurality of crosspieces 178 can pass below
the first agitator axis X’. In the illustrated example, cross-
pieces 178 are integrally formed with the sole plate 168
and, thus, would be considered as being "coupled to the
sole plate 168" during the formation process of the sole
plate 168, which can, for example, be an injection mold-
ing process or an additive manufacturing process.
[0111] In someembodiments, the sole plate 168has, in
addition to the rear frame wall 174 and the bridge 176, a
first or left side frame wall 180 extending transversely to
the rear frame wall 174 and a second or right side frame
wall 182 spaced laterally from the left side framewall 180
and extending transversely to the rear frame wall 174.
The bridge 176 can traverse the frame 172 from the first
side framewall 180 to thesecondside framewall 182.For
example, the bridge 176 can be coupled with the side
frame walls 180, 182 by extensions 184, 186, respec-
tively, that extendupwardly from theside framewalls 180,
182 tooffset thebridge176 relative to theside framewalls
180,182.The rearandside framewalls 174,180, 182can
form a generally U-shaped frame 172 that is generally
open toward the front, with the bridge 176 disposed
above the frame 172 by the extensions 184, 186. In
one non-limiting embodiment, the frame 172 can be
disposed below the plane P’ that is coincident with the
first agitator axis X’ and parallel to the surface to be
cleaned S’, e.g. the frame 172 can be spaced away from
the side of the plane P’ closer to the surface S’, and the
bridge 176 can be disposed closer to the plane P’, in-
cluding being below, at, or above the plant P’.
[0112] The offset bridge 176 provides the sole plate
168 with a higher clearance from the surface to be
cleaned, as described in further detail below, and such
that the frame 172 is substantially open to air and debris
flow at its front. The open-fronted frame 172 is beneficial
for a dual agitator cleaning base since the inter-roller air
passageway 50’ providing at least a portion of the flow

path F’ into the opening 28’ is not blocked or impeded.
Although an embodiment of the sole plate 168 is de-
scribed herein for illustrative purposes, the sole plate
168 may have other shapes and configurations.
[0113] The opening 28’ to the suction conduit 26’ can
be bordered by the rear frame wall 174 and side frame
walls 180, 182, and the space between the frame walls
174, 180, 182, candefine theopening 28’. The rear frame
wall 174 canhavea leading edge174L that defines a rear
peripheral edge of the suction conduit opening 28’.
[0114] The rear frame wall 174 can, in some embodi-
ments, extend partially below the brushroll 36’. For ex-
ample, the brushroll 36’ has a radius R’ from the first
agitatoraxisX’ toanouter surfaceof thebrushroll 36’, and
the rear frame wall 174 can extend beyond a trailing side
of the brushroll 36’ a distance less than or equal to the
radius R’, alternatively a distance less than the radius R’
and greater than 0.25R’, alternatively about a distance of
0.25R’ to 0.5R’.
[0115] With reference to FIG. 14, in one aspect of the
invention, the bridge 176 is intermediate the first agitator
axis X’ and the second agitator axis Y’. As such, the
bridge 176 is rear of the second agitator axis Y’, and
may further preferably be spaced rearward of the leading
roller 38’. When the housing 14’ is supported on the
surface to be cleaned S’, the bridge 176 has a clearance
H6 from the surface S’ that is greater than the clearance
H1’ of thebrushroll 36’ andgreater than the clearanceH2’
of the leading roller 38’. This spaces the bridge 176 of the
cord guard 170 farther from the surface to be cleaned S’,
and substantially outside the flow path F’, which can
minimize the accumulation of debris around the bridge
176.
[0116] With continued reference to FIG. 14, in one
aspect of the invention, the cord guard 170 traverses
the opening 28’ below the first axis X’ of the brushroll 36’,
anddoesnot passbelow the secondaxisY’ of the leading
roller 38’. The crosspieces 178 extending between rear
wall 174 and bridge 176 in order to block the opening 28’,
creating gaps 188 in between adjacent crosspieces 178
that are wide enough for debris to enter the suction
conduit 26’ without clogging the opening 28’, but narrow
enough to prevent undesired large objects (e.g., the
power cord of the vacuum cleaner) from being drawn
into the suction conduit 26’. For example, the gaps 188
may have a width, measured parallel to the axis X’ of the
brushroll 36’, which is greater than 50 mm, alternatively
between 50 and 110mm. The bristles 92’ of the brushroll
36’ can extend beyond (e.g., below) the crosspieces 178
and the sidewall 94’ does not contact the crosspieces
178.
[0117] Various configurations for the crosspieces 178
are possible. In one embodiment, the plurality of cross-
pieces 178 includes one ormore crosspieces 178 having
a leading end 190 coupled to the bridge 176 and a trailing
end 192 coupled to the rear framewall 174. For example,
the trailing end 192 or another portion of the crosspiece
178 can attach to the leading edge 174L of the rear frame
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wall 174 that defines a rear peripheral edge of the suction
conduit opening 28’. Alternatively, the crosspieces 178
can attach to an underside of the rear frame wall 174
facing the surface to be cleaned S or to an interior side of
the rear frame wall 174 facing an interior of the housing
14’. Likewise, the leading end 190 or another portion of
the crosspiece 178 can attach to an edge, underside, or
interior side of the bridge 176. that defines a rear periph-
eral edge of the suction conduit opening 28’.
[0118] The cord guard 170 can wrap around a portion
of the circumference of the brushroll 36’ that is greater
than 0 degrees and less than 180 degrees, alternatively
greater than 90 degrees and less than 180 degrees,
alternatively greater than 120 degrees and less than
180 degrees. Depending on the degree of wrap, the
crosspieces 178 can pass below the brushroll 36’ and
extend somewhat around the front or leading side of the
brushroll 36’ and/or somewhat around the rear or trailing
side of the brushroll 36’. In one embodiment, on the
leading side of the brushroll 36’ the crosspieces 178
extend around the circumference of the brushroll 36’ to
a point, e.g. at leading end 190, that is at or beyond a
planeP’ that is coincidentwith the first agitator axisX’ and
parallel to thesurface tobecleanedS’.On the trailingside
of the brushroll 36’ the crosspieces 178 extend around
the circumference of the brushroll 36’ to a point, e.g. at
trailing end 192 that is below the plane P or on the side of
the plane P’ that is closer to the surface to be cleaned S’.
[0119] As mentioned above, when the housing 14’ is
supported on the surface S’, the bridge 176 can prefer-
ably have a higher clearance from the surface S’ than the
rear framewall 174, which can have a clearanceH7 from
the surface S’ greater than 0 mm, alternatively between
1.0 and 3.0 mm, so that the sole plate 168 does not drag
against the surface to be cleaned and so that the suction
conduit opening 28’ and dirty air inlet 30’ are close to the
surface S’. With a higher clearance H6, the bridge 176
does not block or impede airflow through the inter-roller
air passageway 50’.
[0120] It is noted that the clearance of the crosspiece
178 at the leading end 190 may be the same or substan-
tially the same as the clearance H6 of the bridge 176 and
the clearanceof the crosspiece178at the trailingend192
may be the same or substantially the same as the clear-
anceH7of the rear framewall 174, depending onhow the
ends 190, 192 are coupled to the bridge 176 and rear
frame wall 174. Thus, for purposes of description related
to FIG. 14, the clearance of the leading end 190 isH6 and
the clearance of the trailing end 192 is H7. In other
embodiments, the bridge 176 can have a different clear-
ance than the leading end 190 and/or the rear frame wall
174 can have a difference clearance than the trailing end
192.
[0121] With the cord guard 170 wrapping aroundmore
of the leading portion of the brushroll 36’ than the trailing
portion, theclearanceof thecordguard170canvary from
front to back. For example, when the housing 14’ is
supported on the surface to be cleaned S’, the clearance

H6 at the leading end 190 of the crosspieces 178 is
greater than the clearance H7 at the trailing end 192.
As such, the trailing end 192 of the crosspieces 178 can
be disposed at the lower end of, or substantially below,
the dirty air inlet 30’, which lies on the trailing portion side
of thebrushroll 36’, to prevent largeobjects from reaching
the dirty air inlet 30’. Intermediate the leading and trailing
ends 190, 192 and below the brushroll axis X’, the cross-
pieces 178 can have a third clearance H8 from the sur-
face to be cleaned S’ that is greater than 0 mm, alter-
natively between 1.3 and 3.0mm so that the crosspieces
178 do not drag against the surface S’ and so that the
suction conduit opening28’ anddirty air inlet 30’ are close
to the surface S.
[0122] The cord guard 170 can be formed at least
partially from of rigid plastic that can maintain its shape
during operation of the vacuumcleaner. For example, the
sole plate 168 can be amolded plastic part, with the cord
guard170 integrally formed therewith. In onenon-limiting
example, the frame of sole plate 168 can be a unitary,
monolithic part and the cord guard 170 is integrally
formed with the frame, such as by plastic injection mold-
ing. Alternatively, the cord guard 170 can be substantially
or entirelymade from rigidmetal wire that is attached to a
metal or plastic frame of the sole plate 168. Othermateri-
als and manufacturing techniques are possible.
[0123] In someembodiments, thesoleplate168has, in
addition to the cord guard 170, one or more wheels 198,
200, a sealing strip 202, at least one cradle 204, 206 that
presses against a non-rotating portion of the brushroll
36’, or a belt guard 208, or any combination thereof, and
these components of the sole plate 168may be substan-
tially similar in configuration, placement, and/or function
to the wheels 72, 74, sealing strip 78, cradles 80, 82, and
belt guard 84 described with respect to FIG. 5 above. In
one embodiment, the cradle 204, 206 and belt guard 208
are integrally formed with the sole plate 168, and the
wheels 198, 200 and sealing strip 202 are separate parts
that are attached to the sole plate 168, for example, after
molding the sole plate 168.
[0124] The sole plate 168 can secure the brushroll 36’
in a working position on the housing 14. Removal of the
sole plate 168 from the housing 14’ permits the brushroll
36’ to thereafter be removed from the housing 14’. The
cordguard170 is removable from thehousing14’with the
sole plate 168 for accessing and/servicing the brushroll
36’. As described above, in one embodiment the leading
roller 38’ can be removed from housing 14’ without re-
moving the sole plate 168, although in other embodi-
ments the sole plate 168 canalso secure the roller 38’ in a
working position on the housing 14’.
[0125] In one embodiment, the sole plate 168 is at-
tached on the underside 22’ of the housing 14’ by one or
more fasteners, e.g. screws 210. The sole plate 168 can
be formed with one or more installation holes 212 and
each fastener 210 that passes through one installation
hole 212 and engages the housing 14’ for fastening the
sole plate 168 to the housing 14’ in a working position in
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whichanexterior of thesoleplate168 faces thesurface to
be cleaned S’ (e.g., the floor). The housing 14’ can have
mounting features for the sole plate, for example screw
bosses 214 used for attaching the sole plate 168 by the
fasteners 210. One or more of the fasteners 210 can be
attached through the bridge 176 to a portion of the
housing 14’ (e.g., screw boss 214) adjacent the bridge
176.
[0126] In someembodiments, thesoleplate168has, in
addition to the cord guard 170, at least one agitator comb
216 configured to remove debris (such as, but not limited
to, hair, string, and the like) that may be wrapped around
and/or entrained in/on one or more of the agitators as the
cleaning base 12’ is being operated to clean a surface
and without the user having to manually remove the
debris from the agitators. The comb 216 and cord guard
170cancoexist on the removablesoleplate168,allowing
the user to access, maintain, or replace the agitators
and/or drive components for the agitators.
[0127] Forexample, thecomb216canbeconfigured to
contact the leading roller 38’ to prevent debris from
collecting on the leading roller 38’. While one comb
216 is provided, other variations are possible such as
the base 12’ including another comb for the brushroll 36’
having a comb. The comb 216 is beneficial to prevent
debris from collecting on the leading roller 38’.
[0128] In thisembodiment, thecomb216may includea
plurality of teeth 218 (e.g., spaced projections or tines).
The plurality of teeth 218 may provide numerous contact
pointswith the roller 38’ to removedebris therefrom,while
also reducing potential damage to the bristles and/or pile
thereof. The comb 216may also substantially prevent air
flow toa topof the leading roller 38’ such that the topof the
leading roller 38’ is not exposed to the flow path F’ to the
suction conduit 26’.
[0129] The teeth 218may have angled or hooked ends
extending into contact with a surface of the roller 38’. The
teeth 218 are spaced from each other and can be
mounted within the leading roller chamber 48’ or can
project into the chamber 48’ to contact the roller 38’.
[0130] The comb 216 contacts a surface of the leading
roller 38’, respectively, at a distanceT3above the surface
S’ thereof to facilitate debris removal. The distance T3
maybegreater than thedistanceH2’of thesecondaxisY’
above the surface S’. As shown in FIG. 15, the comb 216
maybedisposedonanupper half and/or a rear sideof the
leading roller 38’. The contact point of the comb 216 with
the roller 38’maybemeasuredat thebottommost point of
the teeth 218 that is in contact with a surface of the roller
38’.
[0131] In one embodiment, the comb 216 is supported
by the bridge 176. For example, the teeth 218 can be
supported by the bridge 176. The bridge 176 can have an
upper surface 222 that confronts an interior side 224 of
the housing 14’ when the sole plate 168 is attached to the
housing 14’ and a lower surface226 that faces away from
the housing 14’, with the teeth 218 extending from the
lower surface 226.

[0132] The teeth 218 can have a leading side 228
facing the roller 38’ and a trailing side 230 facing the
brushroll 36’. The crosspieces 178 can be attached to the
bridge 176 on the trailing side 230 of the teeth 218. The
leading side 228 can include angled or hooked ends
extending into contact with a surface of the roller 38’.
The leading end 190 of the crosspiece 178 can attach to
bridge 176 at the trailing side 230 of the teeth 218.
[0133] With the comb216 supportedby thebridge 176,
and bridge 176 having a clearance (e.g., clearance H6)
from the surfaceS’, the comb216 is also spaced from the
surface S’ and/or from a bottommost underside of the
sole plate 168. Spacing the comb 216 from the surface to
be cleaned and/or from a bottommost underside of the
sole plate 168 allows large debris to be ingested without
blocking them by the comb 216. Another benefit is that
removal of the sole plate 168 from the housing 14’ si-
multaneously removes the comb 216 and any debris
captured on the teeth 218 from the housing 14’ and the
comb 216 can be cleaned off over a waste receptacle for
convenient disposal of the debris.
[0134] The comb 216 can be a separate part that is
attached to the sole plate 168, or can be built directly into
the sole plate 168. In one non-limiting example, the sole
plate 168 can be a unitary, monolithic part and the comb
216 is integrally formedwith thesoleplate168, suchasby
plastic injection molding.
[0135] Although specific embodiments of the cleaning
base with dual agitators and a cord guard are shown,
other embodiments of the cleaning base with dual agi-
tatorsandacordguardarewithin thescopeof thepresent
invention. The cleaning base with dual agitators and a
cord guard may be used in different types of vacuum
cleaners including, without limitation, an "all in the head"
type vacuum, upright vacuumcleaners having a cleaning
base and an upright body for directing the base across
the surface to be cleaned, canister vacuum cleaners
having a cleaning implement connected to a wheeled
base by a vacuum hose, stick vacuum cleaners, portable
vacuumcleanersadapted tobehandcarriedbyauser for
cleaning relatively small areas, robotic vacuumcleaners,
and central vacuum systems. The cleaning base with
dual agitators and a cord guard may also be used in
vacuum cleaners having liquid and/or steam delivery.
may be similarly removable.
[0136] The terms "comprising" or "comprise" are used
herein in their broadest sense to mean and encompass
the notions of "including," "include," "consist(ing) essen-
tially of," and "consist(ing) of. The use of "for example,"
"e.g.," "such as," and "including" to list illustrative exam-
ples does not limit to only the listed examples. Thus, "for
example" or "such as" means "for example, but not
limited to" or "such as, but not limited to" and encom-
passes other similar or equivalent examples.
[0137] The above description relates to general and
specific embodiments of the invention. However, various
alterations and changes can be made without departing
from the invention as defined in the appended claims,

5

10

15

20

25

30

35

40

45

50

55



15

27 EP 4 740 810 A1 28

which are to be interpreted in accordance with the prin-
ciples of patent law including the doctrine of equivalents.
As such, this disclosure is presented for illustrative pur-
poses and should not be interpreted as an exhaustive
description of all embodiments of the invention or to limit
the scopeof the claims to the specific elements illustrated
or described in connection with these embodiments. Any
reference to elements in the singular, for example, using
thearticles "a," "an," "the," or "said," is not tobeconstrued
as limiting the element to the singular.
[0138] Likewise, it is also to be understood that the
appended claimsare not limited to express andparticular
compounds, compositions, or methods described in the
detailed description, which may vary between particular
embodiments that fall within the scope of the appended
claims. With respect to any Markush groups relied upon
herein for describing particular features or aspects of
various embodiments, different, special, and/or unex-
pected results may be obtained from each member of
the respectiveMarkush group independent from all other
Markush members. Each member of a Markush group
maybe reliedupon individually and or in combination and
provides adequate support for specific embodiments
within the scope of the appended claims.

Claims

1. A vacuum cleaner (10) comprising:

a housing (14) having a front side (16F) and a
back side (16B), the housing (14) defining an
agitator chamber (24) and a suction conduit (26)
with a suction conduit opening (28) on an under-
side (22) of the housing (14) between the front
side (16F) and the back side (16B) and facing a
surface to be cleaned, wherein the suction con-
duit (26) passes through at least a portion of the
agitator chamber (24);
a first agitator (36) rotatably mounted to the
housing (14) within the agitator chamber (24)
with at least a portion of the first agitator (36)
extending through the suction conduit opening
(28), the first agitator (36) rotatable about a first
agitator axis (X);
a second agitator (38) mounted to the housing
(14) in front of the first agitator (36) and rotatable
about a second agitator axis (Y);
a sole plate (62) removably attached on the
underside (22) of the housing (14), the sole plate
(62) defining at least a portion of the suction
conduit opening (28); and
a cord guard (40) hinged to the housing (14), the
cord guard (40) comprising a first end (86), a
second end (88), and at least one crosspiece
(90) extendingbetween the first end (86) and the
second end (88);

wherein the first end (86) of the cord guard
(40) is pivotally attached to the housing (14)
and defines an axis of rotation (C) of the
cord guard (40);
wherein the second end (88) of the cord
guard (40) is pivotable between a working
position inwhich the at least one crosspiece
(90) traverses the suction conduit opening
(28) and an open position in which the first
agitator (36) canbe removed from thehous-
ing (14); and
wherein the axis of rotation (C) of the cord
guard (40) is intermediate the first agitator
axis (X) and the second agitator axis (Y).

2. The vacuum cleaner (10) of claim 1, wherein at least
thesecondend (88)of thecordguard (40) is clamped
between the housing (14) and the sole plate (62) to
hold the cord guard (40) in the working position,
optionally comprising a plurality of fasteners (64)
attaching the sole plate (62) to the underside (22)
of the housing (14), wherein the plurality of fasteners
(64) comprises at least one fastener attached over
the second end (88) of the cord guard (40) to dis-
tribute the fastening force of the at least one fastener
to the cord guard (40).

3. The vacuum cleaner (10) of any one of claims 1‑2,
wherein the housing (14) comprises an accommo-
dation groove (130) recessed in the underside (22)
thereof, wherein the second end (88) of the cord
guard (40) is received in the accommodation groove
(130) in the working position, and wherein the ac-
commodation groove (130) is covered by the sole
plate (62) when the sole plate (62) is attached to the
housing (14) to enclose the at least the second end
(88) of the cordguard (40)within theaccommodation
groove (130),
optionally wherein the sole plate (62) comprises an
interior side (126) that confronts an interior (124) of
the housing (14) when the sole plate (62) is attached
to the housing (14) and a clamp (128) on the interior
side (126), wherein the clamp (128) receives a por-
tion of the second end (88) of the cord guard (40)
when the sole plate (62) is attached to the housing
(14) to clamp at least the second end (88) of the cord
guard (40) between the housing (14) and the sole
plate (62) to hold the cord guard (40) in the working
position.

4. The vacuum cleaner (10) of any one of claims 1‑3,
wherein, the housing (14) comprises a wall (138)
defining a rear wall of the agitator chamber (24), the
rear wall is formed with at least one guard opening
(140) for the cord guard (40), the suction conduit (26)
passes through the rear wall, and the at least one
crosspiece (90) passes through theguardopening in
the rear wall.
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5. The vacuum cleaner (10) of any one of claims 1‑4,
wherein the at least one crosspiece (90) extending
between the first end (86) and the second end (88)
comprises a plurality of crosspieces (90) extending
between the first end (86) and the second end (88),
optionally wherein the first end (86) comprises a first
traverse segment (102) extending centrally between
the plurality of crosspieces (90) and the second end
(88) comprises a second traverse segment (104)
extending centrally between the plurality of cross-
pieces (90).

6. The vacuum cleaner (10) of any one of claims 1‑5,
wherein the cord guard (40) comprises a first cord
guard frame (106A) and a second cord guard frame
(106B) lateral to the first cord guard frame (106A),
wherein each cord guard frame comprises a plurality
of crosspieces (90).

7. The vacuum cleaner (10) of any one of claims 1‑6,
wherein the cord guard (40) is formed at least par-
tially of plastic coated rigid metal wire having a
diameter of 2.0‑3.0 mm.

8. The vacuum cleaner (10) of any one of claims 1‑7,
wherein the sole plate (62) comprises frame includ-
ing a rear framewall (66), a first side frame wall (68),
a second side frame wall (70), the suction conduit
opening (28) being bordered by the rear frame wall
(66), the first side frame wall (68), and the second
side framewall (70), wherein the rear framewall (66)
comprises a leading edge (66L) that defines a rear
peripheral edge of the suction conduit opening (28),
optionally comprising a plurality of wheels (72, 74)
rotatably coupled to an underside of the sole plate
(62).

9. The vacuum cleaner (10) of any one of claims 1‑8,
wherein:

the first agitator axis (X) has a first clearance
(H1) from the surface to be cleaned when the
housing (14) is supported on the surface to be
cleaned;
the second agitator axis (Y) has a second clear-
ance (H2) from the surface to be cleaned when
the housing (14) is supported on the surface to
be cleaned;
the axis of rotation (C) of the cord guard (40) has
a third clearance (H3) from the surface to be
cleaned when the housing (14) is supported on
the surface to be cleaned; and
the third clearance is greater than the first clear-
ance and greater than the second clearance.

10. The vacuum cleaner (10) of any one of claims 1‑9,
comprising at least one hinge bracket (110) on the
housing (14) pivotally connecting the first end (86) of

the cord guard (40) to the housing (14), wherein the
hinge bracket (110) is intermediate the first agitator
(36) and the second agitator (38).

11. The vacuum cleaner (10) of any one of claims 1‑10,
wherein the axis of rotation (C) of the cord guard (40)
has a first clearance (H3) from the surface to be
cleaned when the housing (14) is supported on the
surface to be cleaned, wherein the second end (88)
of the cord guard (40) has a second clearance (H4)
from thesurface tobecleanedwhen thehousing (14)
is supported on the surface to be cleaned, and
wherein the first clearance is greater than the second
clearance.

12. The vacuum cleaner (10) of any one of claims 1‑11,
wherein the at least one crosspiece (90) wraps
around a portion of a circumference of the first agi-
tator (36) that is greater than 90 degrees and less
than 180 degrees.

13. The vacuum cleaner (10) of any one of claims 1‑12,
wherein thefirst agitator (36)hasaplurality of bristles
(92) that extend radially outward froma sidewall (94)
of the first agitator (36), wherein the plurality of
bristles extend beyond the at least one crosspiece
(90) in theworking position and the sidewall does not
contact the at least one crosspiece (90) in the work-
ing position.

14. The vacuum cleaner (10) of any one of claims 1‑13,
wherein the housing (14) comprises an agitator
comb (154) configured to remove debris from the
second agitator (38), wherein the first end (86) of the
cord guard (40) is pivotally attached to the agitator
comb (154),
optionally wherein the agitator comb (154) has a
leading side (164) facing the second agitator (38)
and a trailing side (166) facing the first agitator (36),
wherein the leading side (164) comprises a plurality
of teeth (158) configured to contact to the surface of
the second agitator (38) and the first end (86) of the
cord guard (40) is pivotally attached to the trailing
side (166) of the agitator comb (154).

15. A vacuum cleaner (10) comprising:

a housing (14) having a front side (16F) and a
back side (16B), the housing (14) defining an
agitator chamber (24) and a suction conduit (26)
with a suction conduit opening (28) on an under-
side (22) of the housing (14) between the front
side (16F) and the back side (16B) and facing a
surface to be cleaned, wherein the suction con-
duit (26) passes through at least a portion of the
agitator chamber (24);
a first agitator (36) rotatably mounted to the
housing (14) within the agitator chamber (24)
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with at least a portion of the first agitator (36)
extending through the suction conduit opening
(28), the first agitator (36) rotatable about a first
agitator axis (X);
a second agitator (38) mounted to the housing
(14) in front of the first agitator (36) and rotatable
about a second agitator axis (Y); and
a sole plate (62) removably attached on the
underside (22) of the housing (14), the sole plate
(62) defining at least a portion of the suction
conduit opening (28), the sole plate (62) com-
prising:

a frame (172) comprising at least a rear
frame wall (174) behind the first agitator
axis (X);
a bridge (176) intermediate the first agitator
axis (X) and the second agitator axis (Y);
and
a cord guard (40) traversing the suction
conduit opening (28) to block the suction
conduit (26), the cord guard (40) comprising
a plurality of crosspieces (90) extending
from the rear frame wall (174) to the bridge
(176) to traverse the suction conduit open-
ing (28),wherein theplurality of crosspieces
(90) pass below the first agitator axis (X);
wherein removal of the sole plate (62) from
the underside (22) of the housing (14) si-
multaneously removes the cord guard (40)
from blocking the suction conduit (26).
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