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Description
FIELD OF INVENTION

[0001] The present invention relates to retainers for
devices having aremovable floor sheet, which floor sheet
is usable to clean a floor or other hard surface.

BACKGROUND OF INVENTION

[0002] Cleaning of hard surfaces, such as floors (vinyl,
linoleum, tile, cement), countertops, showers, etc. is well
known in the art. Cleaning may be accomplished using
cellulosic paper towels and non-woven sheets, as are
well known in the art. Nonwoven sheets may be made
according to commonly assigned US 6,936,330 and/or
6,797,357. Cellulosic paper towels may be made accord-
ing to commonly assigned US 4,191,609 and/or
4,637,859.

[0003] Such sheets have been removably attached to
manual cleaning devices. The devices increase reach,
and improve ergonomics. For example, when the hard
surface to be cleaned is a floor, the device allows the
user to clean from a standing position, improving comfort
over cleaning from a crouched position or on the knees.
Manual devices may be made according to
2009/0077761; 7,346,428 and commonly assigned US
6,305,046; 7,676,877 and/or D588,770.

[0004] To assist with loose, large particle cleaning, ro-
tatable beater bars have been utilized, as disclosed in
US 9,783, reissued June 28, 1881; 306,008 issued Sept.
30, 1884; 329,257 issued Oct. 27, 1885; 4,654,927 is-
sued Apr. 7, 1987; and 7,134,161 issued Nov. 14, 2006.
The beater bars in these teachings are driven by the
wheels. Particularly, each of these references teaches
plural wheels contacting the floor to be cleaned. The
wheels drive the beater bar, obviating the need for a sep-
arate electric motor. Electric motors add cost and weight
to the device. Split beater bars have also been used, as
shown in 2005/0055792 and 7,134,161.

[0005] In addition to or instead of a beater bar, the de-
vice may use a vacuum to remove debris from the floor.
Vacuum may be accomplished with a fan to provide suc-
tion, as disclosed in US 7,137,169 and 7,293,322.
[0006] But with all of these enhancements to the de-
vice, the problem of removably attaching the sheet to the
device persists. Hook and loop attachments have been
suggested, e.g. 3,792,505, but can be rendered ineffec-
tive by fibers which come off the sheet when itis removed.
Likewise, adhesive attachment can be blocked over time.
Looped straps were proposed in 2,301,586, but have the
drawback of requiring a dedicated attachment, such as
a nail. Clamps have been proposed, e.g. 5,426,809 and
5,815,878, but can be difficult to manipulate and may
comeloose overtime. Resilientretainers have beenused
to removably hold the sheet onto the foot of the device.
These retainers use resilient fingers disposed around a
cavity. The fingers extend from respective proximal ends
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juxtaposed with the cavity periphery to respective distal
ends disposed in the cavity. The fingers may be generally
planar and lying within the plane of the cavity opening or
may extend into or out of the cavity.

[0007] Suitable retainers may be made according to
commonly assigned 6,651,290, particularly column 4,
lines 15 - 65; 7,516,508, 7,536,743, D409,343 and
D487,173 or according to 3,099,855; 3,760,450;
3,877,103; 5,876,141; and 6,098,239. US 2002/0184726
describes a cleaning implement including a cleaning
head having an attachment structure according to the
preamble of claim 1 including a base triangle and a plu-
rality of substantially pie-shaped sections whose apexes
meet at a substantially common point adjacent the base
triangle.

[0008] But these retainers do not solve the problem of
fingers being pinched by the resilientfingers. If the fingers
are too stiff, insertion of the cleaning sheet becomes dif-
ficult. If the fingers are too flexible, the sheet may not be
retained throughout the cleaning task. Accordingly, an-
other approach is necessary.

[0009] Furthermore, these retainers do are not suited
for devices having a foot which does not have sufficient
space under the cavity. For example, if the foot is thin,
the fingers may be visible from and accessed from either
side. If the user is not familiar with the proper sheet at-
tachment, s/he may attach the sheet to the wrong side
of the foot. Accordingly, another approach is necessary.

SUMMARY OF INVENTION

[0010] The invention comprises retainer for a cleaning
device. The device has a foot which removably accepts
a disposable floor sheet. One or more retainers may be
used to attach the floor sheet to the foot. The retainers
comprise cantilevered resilient fingers, extending into a
cavity. A flexible barrier is disposed behind the fingers.
Upon deflection of at least one finger, it contacts the bar-
rier. An optional handle may be pivotally attached to the
foot.

BRIEF DESCRIPTION OF DRAWINGS
[0011]

Fig. 1 is a perspective view of a foot having four re-
tainers, the retainers being made according to the
present invention, with two retainers being shown
partially in cutaway.

Fig. 2 is a top plan view of the foot of Fig. 1 without
a cutaway view and having a sheet attached to each
of the two retainers.

Fig. 3 is a bottom plan view of the foot of Fig. 1,
showing the left retainer having an flexible mem-
brane backing and the right retainer having a flexible
strand backing.



3 EP 3 024 373 B1 4

Fig. 4Ais an instantaneous fragmentary vertical sec-
tional view taken along line 4 - 4 of Fig. 1, showing
the finger and membrane in afirst, free configuration.

Fig. 4B is an instantaneous fragmentary vertical sec-
tional view taken along line 4 - 4 of Fig. 1, showing
the fingerand membrane in a second, deflected con-
figuration.

Fig. 5 is a top perspective view of a device, having
a foot shown partially in cutaway and two exposed
retainers optionally made according to the present
invention.

Fig. 6 is a bottom perspective view of a device of the
present invention, with the foot pivoted to the open
position and exposing two retainers optionally made
according to the present invention.

DETAILED DESCRIPTION OF INVENTION

[0012] Referring to Fig. 1, the invention comprises a
retainer for use with a cleaning device (10). It is to be
understood the device (10) may have at least one such
retainer, and more particularly, may have four retainers
(60), one for each corner of a cleaning sheet (20). The
retainers (60) may be define a plane, which plane may
be generally aligned with the surface of the cleaning de-
vice (10).

[0013] Referring to Figs. 2 and 3, the retainers (60)
may define a cavity (63) having a front and a back. The
sheet (20) is inserted through the front of the retainer,
into engagement with one or more resilient fingers (62).
The fingers (62) may be cantilevered from the periphery
of the cavity (63).

[0014] The back of the cavity (63) may be at least par-
tially occluded by or covered with a barrier (80), such as
elastic membrane (66). The a barrier (80) may perform
the barrier functions of preventing the user’s finger from
entering the cavity (63) in the wrong direction and also
preventing the user’s finger from penetrating too far into
the cavity (63) from the front to back direction, as shown
by arrow F in Fig. 4B. The barrier (80) may cross the
perimeter (64) in any desired direction, so that the barrier
(80) provides a tactile and/or visual barrier to improper
use/operation of the retainer (60).

[0015] The barrier (80) may be flexible. By flexible it is
meant that the barrier (80) deforms under normal forces
encountered in use when deflected by a finger (62). Such
deflection may occur when a user is installing a sheet
(20) into or even removing a sheet (20) from the retainer
(60). The barrier (80) may further be resilient. By resilient
it is meant that the barrier (80) generally returns to its
original position when the deflection from the fingers (62)
is removed. A resilient barrier (80) provides the benefit
of increased tactile sensation to the user as s/he inserts
the sheet (20) into the retainer (60). Thus, upon deflec-
tion, of at least one finger (62), and optionally prior there-
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to, the finger (62) contacts the barrier (80).

[0016] In one embodiment, the finger (62) and barrier
(80) may be in contacting relationship in the free state.
This arrangement advantageously allows for minimizing
the thickness of the foot (14). In another embodiment,
the finger (62) and barrier (80) may be juxtaposed, but
not in contacting relationship until the finger (62) is bent
or deflected by the user.

[0017] The barrier (80) may provide visual and/or tac-
tile barrier cues to a user. For example, the barrier (80)
may qualitatively signal to the user which direction is
proper for insertion of the sheet (20) into the retainer (60).
The barrier (80) may further quantitatively signal to the
user how far the sheet (20) should be inserted into the
retainer (60) and particularly signal when full insertion is
reached.

[0018] If an elastic membrane (66) is selected for the
resilient barrier (80), the elastic membrane (66) deforms
out of the plane of the cavity (63) in response to user-
applied forces applied againstthe fingers (62). The forces
may be applied with a vector component normal to the
fingers (62) and/or membrane (66).

[0019] This arrangement allows the device (10) to be
used with a foot having a sole plate (16) which is advan-
tageously rigid. By rigid it is meant that the sole plate (16)
does not deform under normal usage conditions, such
as cleaning and installing/removing the cleaning sheet
(20). A rigid sole plate (16) provides the benefit that the
sole plate (16) may pivot relative to the housing (50) with-
out undue deformation and possibly becoming loose over
time. But a rigid sole plate (16) without the retainers (60)
of the claimed invention does not easily allow for a thinner
foot (14) or advantageous tactile sensation. One of skill
will recognize the retainers (60) of the claimed invention
are equally applicable to a device (10) with or without a
handle (12) and having a conventional foot (14), as
shown in commonly assigned US 6,484,356. Such a con-
ventional foot (14) does not have plural members, e.g.
housing (50)/sole plate (16) which move relative to one
another.

[0020] Referring to Figs. 1, 4A and 4B, the retainer
cavity (63) comprises a perimeter (64). An oval is shown,
although one of skill will recognize the invention is not so
limited. The cavity (63) may comprise a circle, rectangle,
and other symmetric or irregular shapes, as desired. The
cavity (63) perimeter (64) is shown as being planar, al-
though one of skill will recognize the invention is not so
limited.

[0021] The perimeter (64) may have a minimumdimen-
sion of 14, 12 or 10 mm in any direction. This dimension
is sized to comfortably allow the user’s finger, typically
an index finger, to attach the sheet (20).

[0022] Oneormore fingers (62) extend from a proximal
end on the perimeter (64) to a distal end in the cavity
(63). The fingers (62) are shown as being within the plane
of the perimeter (64) of the cavity (63), although one of
skill will recognize the invention is not so limited. Without
regard to whether or not the perimeter (64) is planar, the
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fingers (62) may extend into the cavity (63) in a planar
manner as shown. Alternatively the fingers (62) may ex-
tend outwardly from the cavity (63) and away from the
surface of the foot (14) of the device (10). Alternatively
the fingers (62) may extend inwardly towards the back
of the cavity (63).

[0023] Thefingers(62) may be generally flat as shown,
have around cross section, | beam shaped cross section,
etc. The fingers (62) may be of constant or variable width
including tapered as shown, may be of constant thick-
ness as shown, or variable thickness, etc. as necessary
to provide the desired bending stiffness. The fingers (62)
may be cantilevered from a proximal end juxtaposed with
the perimeter (64) and taper to a point at the distal end.
The point is useful for engaging the sheet (20) to prevent
unintentional sheet (20) dislodging during use.

[0024] The fingers (62) may be of similar geometry
and/or stiffness or may have different geometries, as
shown. One or more fingers (62), and particularly at least
one distal end thereof, may contact the barrier (80) in
use to cause deflection thereof. Such deflection of the
barrier (80) may provide a tactile and/or visual signal to
the user during sheet (20) insertion/removal.

[0025] Behindthefinger(62)is amembrane (66) which
may be a resilient membrane (66). By resilient it is meant
the membrane (66) deforms normal to the plane of the
cavity (63) under insertion force applied by the user to
the finger(s) (62) and returns to its original configuration
when the insertion force is removed.

[0026] Referring to Fig. 3, the membrane (66) may be
congruent with the cavity (63) perimeter (64) and extend
throughout the cavity (63). If desired, the membrane (66)
may be larger than the cavity (63), so that the membrane
(66) may unexpectedly minimize occurrences of the us-
er’s finger (62) being pinched by the retainer finger (62).
The membrane (66) may be held in place in the foot (14)
with a collar (67).

[0027] Referring to Figs. 3, 4A and 4B, the collar (67)
may function as an insert between the membrane (66)
and the foot (14). The membrane (66) may be stretched
and held in place by the collar (67). Alternatively, the
membrane (66) may be held in place by adhesive or other
attachment to the wall of the foot (14).

[0028] Referring particularly to Figs. 4A and 4B, the
membrane (66) and the fingers (62) may be spaced apart
in the direction perpendicular the plane of the cavity (63)
atleast 2, 4,6 or 8 mmandless than 10 mm. This spacing
unexpectedly provides for the retainer to be used with a
thinner foot (14) geometry than is necessary if the cavity
(63) has to be deep enough to allow sheet (20) insertion
without the membrane (66) present. The spacing is
measured as the closest distance between the barrier
(80) and finger (62) using a common ruler.

[0029] Alternatively, the membrane (66) and fingers
(62) may be juxtaposed and in contact with one another
in the free position. This arrangement prophetically pro-
vides the an even thinner foot (14) geometry.

[0030] Referring particularly to Fig. 4B, the finger (62),
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and particularly the distal end thereof, may contact the
membrane (66) upon deflection towards the membrane
(66). Such contact will likewise deform the membrane
(66) inthe same direction. The finger (62) may particularly
deflect, in response to sheet (20) insertion force applied
by the user in a first direction generally perpendicular to
the plane of the cavity (63) as designated by arrow F.
[0031] Referring to Fig. 6, if a device (10) having a rel-
atively thin sole plate (16) is desired, one or more retain-
ers (60) having a membrane (66) may be disposed on
the inner surface of the sole plate (16). The retainer of
this invention unexpectedly allows for the sole plate (16)
to be thin enough to pivot to a closed position underneath
the housing (50) during use. Prophetically, the retainer
of the present invention may unexpectedly utilize shorter
fingers (62), conserving material without undue occur-
rences of the sheet (20) becoming dislodged during use.
[0032] The membrane (66) may be taut, optionally pre-
tensioned and optionally bilaterally pre-tensioned. By
pre-tensioning, it is meant that the membrane (66) is un-
der tension while spaced from and not in contact with the
fingers (62). This arrangement provides the benefit that
less deflection of the finger (62) is necessary to deflect
the membrane (66) sufficiently to cause the membrane
(66) to resist the finger (62) deflection and return to the
original configuration.

[0033] If desired, the membrane (66) may be flaccid,
and optionally convex. This arrangement allows for long-
er fingernails to be used without tearing the membrane
(66). Alternatively, the membrane (66) may be thicker
near the center of the cavity (63), providing increased
return force upon deformation. While a solid membrane
(66) is shown, one of skill will recognize a perforate or
aperture membrane (66) may also be used.

[0034] Referringto Figs. 1, 4A and 4B, the membrane
(66) may have a Shore A hardness of to 40 to 60, and
particularly 48 to 52, as measured by GB/T531-1992.
The tear strength may be atleast 12, 14, 16, or 18 KN/M
as measured by GB/T529-1999. The elongation may be
at least 200, 250, 320 or 420 % as measured by
GB/T528-1998. The membrane (66) may comprise 60 to
80 weight percent methyl vinyl silicone, 18 - 36 weight
percent silicone dioxide, and balance of other materials.
If desired, a zero strain elastic may be utilized, as dis-
closed incommonly assigned US 5,143,679 may be used
for the membrane (66). An elastomeric polymer film
and/or elastomeric polymers embedded into non-wo-
vens, such as Flex Feel™, Flex aire™, Extra Flex™ and
FabriFlex™ available from Tredegar Corp. of Richmond,
VA may be used for the membrane (66). A heat cured
silicone elastomer, such as GF(E)-151 from Momentive
Fine Performance Materials Shenzhen Co. of Shenzhen,
China may be used for the membrane (66). A polymer
which can be formed into non-woven fabrics to create
elastic properties such as MD6717, MD6705, and G1643
available from Kraton Polymers LLC of Houston, TX may
be used for the membrane (66).

[0035] The membrane (66) may have holes there-
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through and be attached to the collar (67) via upstanding
posts (70). A post (70) may be inserted through a respec-
tive hole, so that the membrane (66) does not become
dislodged over the life of the foot (14).

[0036] In an alternative embodiment, prophetically the
barrier (80) need not be resilient. The barrier (80) may,
for example, comprise a membrane (66) made of non-
woven material, formed film, or similar material as are
known in the art. The material for such membrane may
be either flaccid or taut. The non-resilient membrane (66)
may function as a visual and or tactile barrier (80) to the
cavity (63) as described above.

[0037] Referring particularly to the right side of Fig. 3,
in an alternative embodiment, the resilient barrier (80)
may comprise one or more flexible strands (65). The
strands (65) may perform the barrier functions, similar to
membrane (66), of preventing the user’s finger from en-
tering the cavity (63) in the wrong direction and also pre-
vent the user’s finger from penetrating too far into the
cavity (63) from the front to back direction, as shown by
arrow Fin Fig. 4B. The atleast one strand (65) may cross
the perimeter (64) in any desired direction, so that the
strand (65) provides a tactile and/or visual barrier to im-
proper use/operation of the retainer (60).

[0038] The strands (65) may be resilient, i.e. elastic or
inelastic. The strands (65) may be disposed in a regular
grid, as shown, a radial pattern, a random pattern, etc.
[0039] Elastic strands (65) may prophetically be flac-
cid, taut or pre-tensioned, as discussed above with re-
spect to the membrane (66) type of barrier (80). Suitable
elastic strands (65) may be Fulflex System 7000 rubber
bands and TEX3CW15 TPE tape, both available from
Fulflex, Inc of Brattleboro, VT 05301 and also LYCRA
elastomer strands (65) available from El DuPont de Ne-
mours and Co of Wilmington, DE, within the range of
about 470 - 1500 decitex and particularly 620 -1050 deci-
tex. Inelastic stands may comprise common nylon or cot-
ton string, etc.

[0040] One of skill will recognize that a particular re-
tainer (60) is not limited to one set of fingers (62) and/or
barriers (80). Plural barriers (80), particularly hybrid bar-
riers (80) may be used, for example in series. The user’s
finger may encounter a first barrier (80) which is flaccid,
which sends a first tactile signal. Then upon further de-
flection the user may encounter a second barrier (80)
which is elastic and which provides a second, and op-
tionally stronger signal that appropriate finger (62) de-
flection has been reached.

[0041] Optionally, the same barrier (80) may comprise
two or more membranes (66), or membrane(s) 66 cou-
pled with strands (65). For example one or more strands
(65) may be used behind a membrane (66) as reinforce-
ment. Such arrangement may be advantageous if an
elastic strand (65) is used behind a flaccid membrane
(66).

[0042] Prophetically a membrane (66) barrier (80) pro-
vides a better visual barrier than a strand (65) barrier
(80). Conversely, a strand (65) barrier (80) is propheti-
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cally less expensive than a membrane (66) barrier (80).
[0043] Referring to Figs. 5 - 6, the invention may be
used with a surface cleaning device, (10) with an axially
rotatable beater bar (44) and/or a vacuum nozzle (not
shown), to remove debris from the floor. The beater bar
(44) may sweep loose debris into a dirt bin (58), as de-
scribed in 2010/0287716.

[0044] The device (10) may comprise a handle (12)
and foot (14) mounted thereto in pivoting single axis as
occurs with a hinge, or pivoting multi-axis relationship as
occurs with a universal joint connection. Alternatively, if
a small hand-held device (10) is desired, the handle (12)
and foot (14) may be disposed in fixed relationship, so
that countertops, showers and similar surfaces may be
cleaned. The foot (14) may comprise a housing (50) and
a sole plate (16) pivotally attached thereto. The foot (14),
and particularly the sole plate (16) may removably re-
ceive a sheet (20) on the bottom thereof, so that such
sheet (20) can slidably contact the floor during cleaning.
[0045] The device (10) may optionally comprise an ax-
ially rotatable beater bar (44) having opposed ends (42)
and one or more bristles or blades (46) to remove debris
from the floor. The beater bar (44) may be electrically
powered, as is known in the art. The beater bar (44) may
sweep loose debris into a dirt bin (58), as described in
2010/0287716.

[0046] With continuing reference to Figs. 5 and 6, the
foot (14) may comprise a footprint large enough to ac-
commodate the floor sheet (20) and beater bar (44). The
foot (14) may be generally rectangular, having a housing
(50) with a front (52), and two spaced apart sides (54H).
The spaced apart sides (54H) define a housing (50) width
therebetween.

[0047] The foot (14) may comprise two symmetrically
opposite mirror images, disposed about a longitudinal
centerline. The user may generally push the device (10)
from front (52) to rear (53), and back, in a series of
strokes.

[0048] The sole plate (16) may have a rectangular foot-
print on the target surface. The sole plate (16) may form
the rear (53) of the foot (14) and have two spaced apart
sides (54SP). The spaced apart sides (54SP) define a
sole plate (16) width therebetween.

[0049] The sole plate may (16) have an inner surface
and outer surface opposed thereto. The inner surface
may face the bottom of the housing (50) where the sole
plate (50) is in a closed position. By attaching the floor
sheet (20) only to the sole plate (16), the user may pivot
the housing (50) from a first closed position, as shown in
Fig. 5 to an open position as shown in Fig. 6.

[0050] Both the inner surface and outer surface of the
sole plate (16) may have one or more retainers (60) ther-
eon. This arrangement advantageously allows the floor
sheet (20) to be attached to the sole plate (16) of the
device (10) independent of and without attachment to the
housing (50) of the device (10). By attaching the floor
sheet (20) only to the sole plate (16), which floor plate
(16) may pivot or float as moved across the floor, better
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contact with the floor may occur and cleaning may be
enhanced.

[0051] More particularly, the floor sheet may wrap the
distal edge of the sole plate (16), and be attached to
retainers (60) on both opposed surfaces thereof. This
arrangement provides the benefit that a conventional, flat
as manufactured, floor sheet (20) may be utilized. Fur-
thermore, by wrapping the distal edge of the sole plate
(20), the floor sheet (20) does not have a free edge in
contact with the floor and snowplowing of debris may be
reduced.

[0052] The sole plate (16) and housing (50) may pivot,
one relative to the other, about an axis A-A. The axis A-
A may be disposed parallel to the axis of the optional
rotatable beater bar (44). The axis A-A may be disposed
across the housing (50) and intermediate the top and
bottom thereof.

[0053] The sole plate (16)/housing (50) may pivot
through an included angle of 20 to 180 degrees and par-
ticularly about 90 degrees. Pivoting 90 degrees to a con-
figuration where the sole plate (16)/housing (50) are ap-
proximately or substantially mutually perpendicular pro-
vides the benefit that one of the sole plate (16)/housing
(50) can maintain contact with the floor while the other
is elevated, ergonomically juxtaposed with the handle
and out of the way should the user encounter a corner.
[0054] This arrangement provides the benefit that the
device (10) may be used with both the beater bar (44)
and sheet (20) for a particular cleaning task, as shown
in Fig. 5. Or the device (10) may be used with only the
sheet (20) for a particular cleaning task, as shown in Fig.
6.

[0055] An optional plow (56) may intercept debris on
the floor and divert such debris away from the wheel (40).
Particularly, the plow (56) may divert debris to a beater
bar (44) or to both beater bars (44), so that the debris
can be picked up thereby and directed to the dirt bin (58).
[0056] The plow (56) may be flexible, so that it deforms
under the weight of the foot (14). This deformation may
allow the optional beater bar (44), nozzle (not shown),
sheet (20), to better contact the floor during cleaning.
The plow (56) may be made of butadiene acrylonitrile
copolymer, Shore A 40.

[0057] Thefoot (14) may further comprise a hinge, uni-
versal joint, etc. or portion thereof to pivotally receive a
handle (12). Optionally and if small enough, the foot (14)
may be used without a handle (12).

[0058] Optionally, the device (10) may further com-
prise a vacuum (not shown), to removed debris from the
floor. The vacuum may be fan powered, and provide for
delivery of lose debris to a dirt bin. The dirt bin (58) may
be mounted on the handle (12) of the device (10), as
disclosed in US 7,137,169. If a vacuum system is used,
the vacuum system may have a pivoting nozzle to allow
access to sheet retainers (60), as disclosed in US
7,293,322.

[0059] Inyetanother embodiment (notshown), the de-
vice (10) may spray the cleaning solution onto the floor
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or other target surface. This arrangement provides the
benefit that the user can see where the cleaning solution
is being applied, with it being blocked under the floor
sheet (20). The cleaning solution may be any of the liquid
solutions described above, aqueous or otherwise.
[0060] The sprayer may be a pump system, as de-
scribed with respect to commonly assigned US
8,186,898, or a gravity feed system, either permanent-
ly/removably attached to the device (10) or a part thereof.
Or a separate aerosol or trigger (not shown) pump
sprayer may be utilized, as are well known in the art.
[0061] If a spray system (not shown) is selected, such
a system may allow for use with reusable floor sheets
(20), such as the microfiber floor sheets (20) used with
commercially available steam devices (10). But the re-
usable floor sheets (20) have the disadvantages dis-
closed herein. Thus a spray system may be advanta-
geously used with a single-use floor sheet (20), which is
discarded after one cleaning event. If spray is used it will
be advantageous to use dry absorbent floor sheets (20)
such those described and referenced herein by US
6,716,805 B1, US 7,420,656 B2, US 7,163,349, US
6,101,661, and US 7,144,173.

[0062] The floor sheet (20) usable with the present in-
vention may comprise a textured nonwoven and more
particularly a hydroentangled nonwoven. The nonwoven
may comprise a single ply having three layers. The three
layers may comprise a layer of carded fibers interposed
between two layers of spunbonded fibers. The floor sheet
(20) may be made according to commonly assigned US
6,561,354; 6,645,604 and/or 2002/0042962.

[0063] Optionally, the floor sheet (20) may comprise a
laminate construction, particularly if wet cleaning is con-
templated with the present invention. The laminate may
comprise at least one floor contacting layer and at least
one absorbent, reservoir storage layer. A third, dedicated
foot (14) contacting layer is optional and can be used for
attachment to the device (10). Thus, the floor sheet (20)
of the present invention may comprise 1, 2, 3, 4 or more
layers.

[0064] When a multi-laminate structure is used, the
outer floor contacting layer may contain at least about
30% hydrophobic fibers for oil removal and glide on
floors. The floor contacting layer may comprise a poly-
olefinic, discrete apertured nonwoven. This nonwoven
may comprise carded, spunbonded, and/or meltblown
fibers.

[0065] Materials usefulinthe floor contacting layer may
be sufficiently durable to retain integrity during the clean-
ing process. In addition, when the cleaning floor sheet
(20) is used in combination with a solution, the floor con-
tacting layer may be capable of absorbing liquids and
soils, and relinquishing those liquids and soils to the stor-
age layer. This transfer ensures the floor contacting layer
will be able to remove additional material from the surface
being cleaned.

[0066] In order to provide desired integrity, materials
particularly suitable for the floor contacting layer include



11 EP 3 024 373 B1 12

synthetics such as polyolefins (e.g., polyethylene and
polypropylene), polyesters, polyamides, synthetic cellu-
losics (e.g., Rayon), and blends thereof. Such synthetic
materials can be manufactured using known process
such as carded, spunbond, meltblown, airlaid, needle
punched and the like. In one embodiment the floor con-
tacting layer may comprise 50 gsm, 80:20 PP/Rayon
nonwoven material.

[0067] Various methods can be used to form a suitable
fibrous web for use in the floor sheet (20) of the present
invention. Such a web can be made by nonwoven dry
forming techniques, such as airlaying, or alternatively by
wet laying, such as on a paper making machine. Other
non-woven manufacturing techniques, including but not
limited to techniques such as melt blown, spunbonded,
needle punched, and hydroentanglement methods can
also be used.

[0068] In one embodiment, the dry fibers can be an
airlaid nonwoven web comprising a combination of nat-
ural fibers, staple length synthetic fibers and a latex bind-
er. The dry fibrous web can be about 20 to 80 percent
by weight wood pulp fibers, 10 to 60 percent by weight
staple length polyester fibers, and about 10 to 25 percent
by weight binder. The dry floor sheet (20) can have a
basis weight between about 30 and about 1000 grams
per square meter.

[0069] The floor sheet (20) may be generally rectan-
gular, and sized to removably fit on the sole plate (16) of
the device (10). The floor sheet (20) may have two op-
posed faces, an upper face to receive for attachment to
the sole plate (16) of the device (10), and a lower face
which contacts and cleans the target surface. The floor
sheet (20) can function as a scrubbing layer or have ad-
ditional materials added for scrubbing.

[0070] The floor sheet (20) may comprise a perforate
or imperforate film, such as is commonly used for of wet-
ted floor sheets (20) in the art. An imperforate film will
inhibit, if not prevent, transmission of steam or liquid
therethrough, potentially reducing efficacy of the clean-
ing system.

[0071] The floor sheet (20) may be disposable after a
single use. By disposable, it is meant that the floor sheet
(20) is discarded after a single use of cleaning at least
5, 10, 15, 20 or more square meters and is not laundered
or restored.

[0072] Pre-moistenedfloorsheets (20) used in the sys-
tem of the present invention may be particularly advan-
tageous in that they are always ready for use, and simple
to use without special dosing. The user does not have to
worry about applying too much cleaning solution, leading
to waste, or too little cleaning solution to be efficacious.
A pre-moistened floor sheet (20) may be made according
to the teachings of commonly assigned US 6,716,805.
[0073] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalentrange
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surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm. It
should be understood that every maximum numerical lim-
itation given throughout this specification includes every
lower numerical limitation, as if such lower numerical lim-
itations were expressly written herein. Every minimum
numerical limitation given throughout this specification
includes every higher numerical limitation, as if such
higher numerical limitations were expressly written here-
in. Every numerical range given throughout this specifi-
cation includes every narrower numerical range that falls
within such broader numerical range, as if such narrower
numerical ranges were all expressly written herein.
[0074] All parts, ratios, and percentages herein, in the
Specification, Examples, and Claims, are by weight and
all numerical limits are used with the normal degree of
accuracy afforded by the art, unless otherwise specified.
[0075] Exceptas otherwise noted, the articles "a," "an,"
and "the" mean "one or more." All documents cited in
herein are, in relevant part, incorporated herein by refer-
ence; the citation of any document is not to be construed
as an admission that it is prior art with respect to the
present invention. To the extent that any meaning or def-
inition of a term in this written document conflicts with
any meaning or definition of the term in a document in-
corporated by reference, the meaning or definition as-
signed to the term in this written document shall govern.
[0076] While particular embodiments of the presentin-
vention have been illustrated and described, it would be
obvious to those skilled in the art that various other
changes and modifications can be made without depart-
ing from the spirit and scope of the invention. It is there-
fore intended to cover in the appended claims all such
changes and modifications that are within the scope of
this invention.

Claims
1. A retainer (60), said retainer comprising:

A plurality of fingers (62), said fingers (62) being
cantilevered from the perimeter of a cavity (63),
said fingers (62) being deformable in a first di-
rection; and characterized by further compris-
ing a flexible barrier (80) juxtaposed with said at
least one finger (62), said flexible barrier (80)
deforming upon contact with said fingers (62)
when said fingers (62) is deflected to contact
said barrier (80).

2. Aretainer (60) according to claim 1 having a closed
perimeter (64) defining a center, and comprising plu-
ral fingers (62), each said finger (62) being cantilev-
ered from a proximal end juxtaposed with said pe-
rimeter (64) to a respective distal end, said distal
ends being juxtaposed with said center of said re-
tainer (60).
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A retainer (60) according to claims 1 and 3 charac-
terized in that said barrier (80) comprises a mem-
brane (66).

A retainer (60) according to claim 3 characterized
in that said barrier (80) comprises a resilient mem-
brane (66).

A retainer (60) according to claims 3 and 4 charac-
terized in that said membrane (66) is taut.

A retainer (60) according to claim 4 characterized
in that said fingers (62) are generally planar in a first
plane and said membrane (66) is generally planarin
a second plane, said first plane and said second
plane being generally mutually parallel and are
spaced apart 4mm to 8mm.

Aretainer (60) according to claims 3, 4, 5 and 6 char-
acterized in that said membrane (66) completely
covers said cavity (63).

Aretainer according to claims 2 and 3 characterized
in that said at least one barrier (80) and said finger
(62) contact each other in a free position without said
finger (62) being deflected.

A retainer (60) according to any preceding claim fur-
ther comprising a sheet (20) engaged therein.

A retainer (60), according to claim 1 comprising:

atleastone cantilevered finger (62) and a barrier
(80) defining a cavity (63) therebetween, said
finger (62) being resiliently deflectable in a first
direction towards said barrier (80), whereby up-
on contact with at least one said finger (62) said
barrier (80) deflects in response thereto, provid-
ing a signal to said user.

A retainer (60) according to claim 10 characterized
in that said barrier (80) comprises at least one flex-
ible strand (65).

A retainer (60) according to claims 10 and 11, com-
prising plural fingers (62), wherein at least some of
said fingers (62) are tapered to a point at said re-
spective distal ends, said points of said fingers con-
tacting said membrane (66) in response to insertion
force applied by a user.

A retainer (60) according to claims 3, 4, 10, 11 and
12 characterized in that said barrier (80) is flaccid.

A retainer (60) according to claims 2 and 3 charac-
terized in thatsaid barrier (80) comprises nonwoven
material.
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15. A cleaning device (10) having at least one retainer

(60) according to any preceding claim.

Patentanspriiche

Halter (60), wobei der Halter Folgendes umfasst:

eine Vielzahl von Fingern (62), wobei die Finger
(62) von dem Umfang eines Hohlraums (63) aus
einseitig eingespannt sind, wobeidie Finger (62)
in einer ersten Richtung verformbar sind; und
dadurch gekennzeichnet, dass er ferner eine
elastische Sperre (80) umfasst, die mindestens
einem Finger (62) gegenuberliegt, wobei die fle-
xible Sperre (80) sich bei Kontakt mit den Fin-
gern (62) verformt, wenn die Finger (62) so aus-
gelenkt werden, dass sie die Sperre (80) beriih-
ren.

Halter (60), nach Anspruch 1 einen geschlossenen
Umfang (64) aufweisend, der eine Mitte bestimmt,
und umfassend mehrere Finger (62), wobei jeder der
Finger (62) von einem proximalen Ende, das dem
Umfang (64) benachbart ist, zu einem jeweiligen dis-
talen Ende einseitig eingespannt ist, wobei die dis-
talen Enden der Mitte des Halters (60) benachbart
sind.

Halter (60), nach den Anspriichen 1 und 3 dadurch
gekennzeichnet, dass die Sperre (80) eine Mem-
bran (66) umfasst.

Halter (60), nach Anspruch 3 dadurch gekenn-
zeichnet, dass die Sperre (80) eine elastische Mem-
bran (66) umfasst.

Halter (60), nach den Anspriichen 3 und 4 dadurch
gekennzeichnet, dass die Membran (66) straff ist.

Halter (60), nach Anspruch 4 dadurch gekenn-
zeichnet, dass die Finger (62) im Allgemeinen in
einer ersten Ebene ebenflachig sind und die Mem-
bran (66) im Allgemeinen in einer zweiten Ebene
ebenflachigist, wobei die erste Ebene und die zweite
Ebene im Allgemeinen zueinander parallel sind und
4 mm bis 8 mm beabstandet sind.

Halter (60), nach den Ansprichen 3, 4, 5 und 6,da-
durch gekennzeichnet, dass die Membran (66)
den Hohlraum (63) vollstandig bedeckt.

Halter, nach den Anspriichen 2 und 3 dadurch ge-
kennzeichnet, dass mindestens eine Sperre (80)
und der Finger (62) einander in einer freien Position
berthren, ohne dass der Finger (62) ausgelenkt
wird.
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Halter (60), nach einem der vorstehenden Anspri-
che ferner ein Tuch (20) umfassend, das sich darin
in Eingriff befindet.

Halter (60), der nach Anspruch 1 Folgendes umfasst:

mindestens einen einseitig eingespannten Fin-
ger (62) und eine Sperre (80), die einen Hohl-
raum (63) dazwischen bestimmen, wobei der
Finger (62) in einer ersten Richtung zu der Sper-
re (80) hin elastisch auslenkbar ist, wodurch bei
Kontakt mit mindestens einem der Finger (62)
die Sperre (80) als Reaktion darauf ausgelenkt
wird und dadurch ein Signal fir den Benutzer
bereitstellt.

Halter (60), nach Anspruch 10 dadurch gekenn-
zeichnet, dass die Sperre (80) mindestens einen
flexiblen Strang (65) umfasst.

Halter (60), nach den Anspriichen 10 und 11 meh-
rere Finger (62) umfassend, wobei mindestens ein
paar der Finger (62) zu einem Punkt an den jeweili-
gen distalen Enden verjlingt sind, wobei die Punkte
der Finger die Membran (66) als Reaktion auf eine
von einem Benutzer ausgetibte Einflhrkraft berth-
ren.

Halter (60), nach den Anspriichen 3, 4, 10, 11 und
12 dadurch gekennzeichnet, dass die Sperre (80)
schlaff ist.

Halter (60), nach den Anspriichen 2 und 3 dadurch
gekennzeichnet, dass die Sperre (80) Vliesmate-
rial umfasst.

Reinigungsvorrichtung (10), die mindestens einen
Halter (60) nach einem der vorstehenden Anspriiche
aufweist.

Revendications

1.

2,

Elément de retenue (60), ledit élément de retenue
comprenant :

une pluralité de doigts (62), lesdits doigts (62)
étant en porte-a-faux a partir du périmétre d’'une
cavité (63), lesdits doigts (62) étant déformables
dansune premiéere direction ; et caractérisé par
le fait qu’il comprend en outre une barriére flexi-
ble (80) juxtaposée audit au moins un doigt (62),
ladite barriere flexible (80) se déformant lors du
contact avec lesdits doigts (62) lorsque lesdits
doigts (62) flechissent pour étre en contact avec
ladite barriere (80).

Elément de retenue (60) selon la revendication 1
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10.

1.

12.

comportant un périmetre fermé (64) définissant un
centre, et comprenant plusieurs doigts (62), chacun
desdits doigts (62) étant en porte-a-faux a partir
d’une extrémité proximale juxtaposée audit périme-
tre (64) vers une extrémité distale respective, lesdi-
tes extrémités distales étant juxtaposées audit cen-
tre dudit dispositif de retenue (60).

Elément de retenue (60) selon les revendications 1
et 3 caractérisé en ce que ladite barriere (80) com-
prend une membrane (66).

Elément de retenue (60) selon la revendication 3 ca-
ractérisé en ce que ladite barriere (80) comprend
une membrane élastique (66).

Elément de retenue (60) selon les revendications 3
et 4 caractérisé en ce que ladite membrane (66)
est tendue.

Elément de retenue (60) selon la revendication 4,
caractérisé en ce que lesdits doigts (62) sont gé-
néralement planaires dans un premier plan et ladite
membrane (66) est généralement planaire dans un
deuxiéme plan, ledit premier plan et ledit deuxiéme
plan étant généralement paralleles entre eux et es-
pacés de 4 mm a 8 mm.

Elément de retenue (60) selon les revendications 3,
4, 5 et 6 caractérisé en ce que ladite membrane
(66) recouvre complétement ladite cavité (63).

Elément de retenue selon les revendications 2 et 3
caractérisé en ce que ladite au moins une barriére
(80) et ledit doigt (62) sont en contact dans une po-
sition libre sans fléchissement dudit doigt (62).

Elément de retenue (60) selon 'une quelconque des
revendications précédentes comprenanten outre un
chiffon (20) en prise dans celui-ci.

Elément de retenue (60) selon la revendication 1,
comprenant :

au moins un doigt en porte-a-faux (62) et une
barriere (80) définissant une cavité (63) entre
ces éléments, ledit doigt (62) pouvant fléchir
élastiquement dans une premiere direction vers
ladite barriere (80), moyennant quoi, lors du con-
tact avec au moins un desdits doigts (62), ladite
barriere (80) fléchit sous l'effet de cette action,
ce qui fournit un signal audit utilisateur.

Elément de retenue (60) selon la revendication 10
caractérisé en ce que ladite barriere (80) comprend

au moins un fil souple (65).

Elément de retenue (60) selon les revendications 10
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et 11, comprenant plusieurs doigts (62), dans lequel
au moins quelques-uns desdits doigts (62) sont ef-
filés vers un point au niveau desdites extrémités dis-
tales respectives, lesdits points desdits doigts étant
au contact de ladite membrane (66) sous I'effet de
la force d’insertion appliquée par un utilisateur.

Elément de retenue (60) selon les revendications 3,
4,10, 11 et 12 caractérisé en ce que ladite barriere
(80) est flasque.

Elément de retenue (60) selon les revendications 2
et 3 caractérisé en ce que ladite barriére (80) com-
prend une matiére non tissée.

Dispositif de nettoyage (10) comportant au moins un
élément de retenue (60) selon 'une quelconque des
revendications précédentes.
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