
1  DESCRIPTION CLEANING SHEET  Technical Field [0001]  5 The present
invention relates to a cleaning sheet including at least one
continuous-filament aggregate formed by aggregating and orienting a
multitude of  continuous filaments substantially in one direction.
Background Art  [0002] 10 There are cleaning sheets that are used by being
attached to a head of a cleaning tool  which further includes a handle
connected to the head. One type of such  heretofore-known cleaning sheets is
"a disposable wipe-off article including: a  heat-sealable sheet; and a
bundle of heat-sealable continuous filaments bonded to the sheet  and
extending in one direction, the continuous filaments being bonded to the
sheet by a 15 plurality of heat-seal lines extending in a direction crossing
the continuous filaments and  arranged intermittently with respect to the
longitudinal direction of the continuous  filaments." (See Patent Document 1
listed below.) [0003] Specific embodiments of the wipe-off article disclosed
in Patent Document 1  20 include: an example in which the heat-seal lines
consist of a plurality of curved lines that  are parallel to one another and
that cross the continuous filaments substantially obliquely;  an example in
which the heat-seal lines consist of a plurality of parallel straight lines
that  obliquely cross the continuous filaments; and an example in which the
heat-seal lines  consist of straight lines that obliquely cross the
continuous filaments and that cross one  25 another, exhibiting a grid
pattern as a whole. [0004]  The high degree of freedom of the continuous
filaments in the cleaning sheet  disclosed in Patent Document 1 achieves
good dirt trapping capabilities. However, the  high degree of freedom of the
continuous filaments causes mutual tangling of the 



2  continuous filaments before trapping any dust; this mutual tangling
extremely reduces the  degree of freedom of the continuous filaments and may
thus significantly deteriorate the  dirt trapping capabilities. Further, the
cleaning sheet disclosed in Patent Document 1  gives absolutely no
consideration to prevention of tangling among the continuous  5 filaments.
[0005]  Patent Document 1: US 6,329,308B1  Disclosure of the Invention
[0006]  10 The present invention provides a cleaning sheet including at
least one  continuous-filament aggregate. A plurality of continuous
filaments are substantially  oriented in one direction in the aggregate. The
continuous filaments in the  continuous-filament aggregate of the cleaning
sheet are kept in an aggregated state by  being joined by a single first
joining line extending continuously in a direction orthogonal 15 to the
orientation direction of the continuous filaments and by being joined by a
plurality  of second joining lines extending in the orientation direction of
the continuous filaments.  Brief Description of the Drawings [0007] [Fig. 1]
Fig. 1 is a perspective illustrating an embodiment of a cleaning sheet of
the  20 present invention. [Fig. 2] Fig. 2 is a plan view of the cleaning
sheet illustrated in Fig. 1. [Fig. 3] Fig. 3 is a plan view illustrating
positions for forming joining lines in the  cleaning sheet of Fig. 1. [Fig.
4] Fig. 4 is a cross-sectional view taken along line IV-IV illustrated in
Fig. 3. 25 [Fig. 5] Fig. 5 is a photograph for explaining a method for
measuring the number of  crimps. [Fig. 6] Fig. 6 is a photograph for
explaining a method for measuring the height of  crimp of a crimped fiber.
[Fig. 7] Fig. 7 is a photograph for explaining a method for measuring the
height of  



30 crimp of a crimped fiber. [Fig. 8] Fig. 8 is a perspective illustrating
how the cleaning sheet of Fig. I is 3  attached to a head of a cleaning
tool. [Fig. 9] Fig. 9 is a plan view of a first modified example regarding
positions for  forming joining lines in a continuous-filament aggregate.
[Fig. 101 Fig. 10 is a plan view illustrating a modified example of the
embodiment of  5 Fig. 9. [Fig. 11 ] Fig. 11 is a plan view of a second
modified example regarding positions for  forming joining lines in a
continuous-filament aggregate. [Fig. 12] Fig. 12 is a plan view illustrating
a modified example of the embodiment of  Fig. 11. 10 [Fig. 13] Fig. 13 is a
plan view (corresponding to Fig. 3) illustrating a modified  example of the
embodiment illustrated in Figs. 1 to 4. [Fig. 14] Fig. 14 is a perspective
illustrating a holder to which a cleaning sheet of the  present invention
may be attached. Best Mode for Carrying Out the Invention  15 [0008] The
present invention relates to a cleaning sheet including at least one
continuous-filament aggregate formed by aggregating and orienting a
multitude of  continuous filaments substantially in one orientation
direction, wherein the continuous  filaments are kept from tangling with one
another and thus maintain a high degree of 20 freedom, thereby allowing the
cleaning sheet to achieve superior dirt trapping capabilities.  [0009] The
following describes a cleaning sheet of the present invention according to
preferred embodiments thereof with reference to the drawings. Figs. 1 and 2
respectively  illustrate a perspective and a plan view of an embodiment of a
cleaning sheet of the present 25 invention. Fig. 3 is a plan view
illustrating positions for forming joining lines in the  cleaning sheet of
the embodiment illustrated in Fig. 1. Note that Fig. 3 virtually omits
illustration of a continuous-filament aggregate 10 and instead illustrates
its contour by  



alternate long-and-short dashed lines. Fig. 4 illustrates a cross-sectional
view taken along  line IV-IV of Fig. 3. 30 [0010] As illustrated in Figs. 1
to 3, the cleaning sheet I of the present embodiment is a 4  cleaning sheet
including at least one continuous-filament aggregate 10 formed by
aggregating and orienting a multitude of continuous filaments 11
substantially in  one-orientation direction. Generally, the continuous
filaments 11 are oriented in a  direction in which the material therefor is
carried during manufacturing. Note that the 5 expression "the continuous
filaments 11 are oriented substantially in one orientation  direction" does
not intend to exclude instances where the orientation direction of some of
the continuous filaments 11 deviates from the orientation direction of the
rest of the  majority of the continuous filaments 11 due to manufacturing
error, crimping of the  continuous filaments 11, and so forth. 10 [0011] As
illustrated in Figs. 1 to 4, the continuous filaments 11 in the
continuous-filament  aggregate 10 are joined by a single first joining line
12 extending continuously in a  direction orthogonal to the orientation
direction of the continuous filaments l 1 and are also  joined by a
plurality of second joining lines 13 extending in the orientation direction
of the 15 continuous filaments, which keeps the continuous filaments 11 in
the continuous-filament  aggregate 10 in their aggregated state. It will
suffice if the first joining line 12, as viewed  macroscopically, extends in
the direction orthogonal to the orientation direction of the  continuous
filaments 11 and the second joining lines 13, as viewed macroscopically,
extend  in the orientation direction of the continuous filaments 11. 20
[0012] Viewed macroscopically from above, the continuous-filament aggregate
10 is  rectangular in shape, and its lateral direction (the direction of the
shorter sides) coincides  with the orientation direction of the continuous
filaments 11. In the present embodiment,  the continuous-filament aggregate
10 is joined only to one side of a substrate sheet 20. 25 Two
continuous-filament aggregates 10 are provided side-by-side on one side of
the  



substrate sheet 20, substantially without leaving a space therebetween.
[0013]  The substrate sheet 20 is rectangular, and its longitudinal
direction coincides with the  longitudinal direction of the
continuous-filament aggregate 10--i.e., its lateral direction 30 coincides
with the lateral direction of the continuous-filament aggregate 10. Note
that in  the following description, the term "longitudinal direction" refers
to the longitudinal  direction of the continuous-filament aggregate 10 or
the substrate sheet 20 and the term 5  "lateral direction" refers to the
lateral direction of the continuous-filament aggregate 10 or  the substrate
sheet 20, unless expressly stated otherwise. [0014]  The continuous-filament
aggregate 10 is formed by orienting a multitude of  5 continuous filaments
11 so that they constitute a prescribed thickness. The continuous filaments
11 are oriented in the lateral direction of the substrate sheet 20.
Accordingly,  each continuous-filament aggregate 10 is joined to the
substrate sheet 20 in such a design  that the orientation direction of the
continuous filaments 11 is orthogonal to the  longitudinal direction of the
substrate sheet 20. 10 [0015] In each continuous-filament aggregate 10, it
is preferable to provide 5,000 to 50,000  pieces, and more preferably 10,000
to 40,000 pieces, of continuous filaments 11 per  centimeter of the first
joining line 12 on one side thereof. [0016]  15 The length of the continuous
filament 11 is preferably 10 to 150 mm, and more  preferably 30 to 120 mm,
in view of dust trapping capabilities. The "length of the  continuous
filament 11" refers to the length from the first joining line 12 to the tip
end of  each continuous filament 11. In the present embodiment, continuous
filaments 11 having  such lengths are used in the form of a fiber bundle
(tow). It is preferable to sufficiently 20 open the fiber bundle with a
known opening device beforehand. While the thickness of  the continuous
filaments 11 is not particularly critical, the thickness is preferably 0.1
to  200 dtex, and more preferably 2 to 30 dtex, to secure dust trapping
capabilities and prevent  



scratches on the surface of an object-to-be-cleaned. [0017]  25 Crimped
fibers may preferably be used for the continuous filaments 11 to further
improve their dust trapping capabilities. Two-dimensionally or
three-dimensionally  crimped fibers can be used. The percentage of crimp
(JIS L0208) is preferably 5 to 50%,  and more preferably 10 to 30%, to
obtain improved dust trapping capabilities. The  percentage of crimp is
defined as a percentage of a difference between the length A of a 30 crimped
fiber in its straightened state and the natural length B of the crimped
fiber with  respect to the length A, and is calculated from the following
equation: 6  Percentage of crimp (A - B)/A x 100  [0018] The term "natural
length B" refers to the length of a straight line connecting the two  ends
of a crimped fiber in its natural state. The term "natural state" means a
state of a  5 crimped fiber hanging under its own weight with its one end
fixed to a horizontal plate. The term "length A of a crimped fiber in its
straightened state" means the length of a  crimped fiber stretched out until
no crimp remains under a minimum load. [0019]  The continuous filament 11
may be crimped into a zigzag shape. For a  10 zigzag-shaped continuous
filament, the number of crimps (half of the total number of peaks and
troughs) per centimeter is preferably 2 to 20, and more preferably 2 to 13.
The  number of crimps per centimeter is found by measuring the number of
crimps according to  JIS L1015 8.12.1 and then converting the number found
to a per-centimeter value. For  example, in the example illustrated in Fig.
5, there are a total of 18 peaks and troughs 15 within the one-centimeter
range indicated by the arrow, and therefore the number of crimps  per
centimeter is 9. [0020]  The height of crimp of a zigzag-shaped continuous
filament (the difference in height  between the alternating peaks and
troughs of a crimped continuous filament 11) is 20 preferably 0.1 to 5.0 mm,
more preferably 0.1 to 2 mm, and even more preferably 0.1 to  



0.7 mm. Setting the height of crimp within the above-mentioned range allows
the  continuous filaments 11 which constitute the continuous-filament
aggregate 10 to assume a  suitably opened state. This makes the shape of the
spaces among the continuous  filaments 11 suitable for trapping dirt so that
soil can easily be trapped in the spaces among 25 the continuous filaments
11, and also fluffs the continuous filaments 11 to provide a
three-dimensional appearance thereto. Such a structure allows efficient
cleaning not only  of objects-to-be-cleaned having no space therein, but
also objects-to-be-cleaned having  narrow spaces or uneven contours.
Further, it is possible to reduce the occurrence of  aggregation caused by
tangling of the filaments, which tends to occur after cleaning for a 30
while, and to therefore use the cleaning sheet until the continuous-filament
aggregate 10  becomes sufficiently soiled, without causing deterioration in
trapping capabilities. An  example of an "object-to-be-cleaned having narrow
spaces" may be a doorstop and 7  vicinities thereof. An example of an
"object-to-be-cleaned having an uneven contour"  may be a rail of a sill or
a sliding door. [00211  The height of crimp in the cleaning sheet 1 is
measured as follows. Observing the  5 continuous-filament aggregate 10,
three or more sections that have the strongest (highest) crimps and that are
not adjacent to one another are located. Then, an assembly of  continuous
filaments 11 (and not just a single continuous filament 11) having
substantially  the same curved form is located in each of the sections, and
each assembly is cut out so as  not to break its form. A cardboard or the
like is laid down and fixed in a horizontal state, 10 and the cut-out
continuous filaments 11 are fixed at one longitudinal end thereof to the
cardboard with a transparent tape in such a manner as not to place any load
on the  filaments other than their own weights and not to warp the cardboard
etc. (see Fig. 6). In  cases where the continuous filaments 11 include
two-dimensional or three-dimensional  crimps, the continuous filaments 11
are fixed so that the difference in the peaks and 15 troughs thereof appears
most significantly. The continuous filaments 11 are photographed  in a
linear-as-possible state without the filaments rising up from the cardboard
etc. A  scale or the like is taken in the same photograph to allow
confirmation of the actual size.  



[0022] The photograph is enlarged, preferably four or more times, with a
device allowing  20 enlargement such as a copier or a scanner, so that the
continuous filaments 11 are clearly  visible (see Fig. 7). Of the enlarged
continuous filaments 11, a linear-as-possible section  having good crimping
regularity is selected, and the vertical direction is determined with
reference to an area in which the continuous filaments 11 are less irregular
or appear more  clearly. Then, the vertices of the adjacent troughs are
connected, while paying attention  25 to the inner and outer sides of the
assembly of continuous filaments 11. [0023]  Then, as illustrated in Fig. 7,
the substantially-perpendicular distance from each of  the five consecutive
peaks to the above-mentioned line connecting the adjacent troughs is
measured. Here, the actual dimension is measured and determined for each of
the five 30 peaks while paying attention to magnification etc., and the
average thereof is taken as the  measurement value for this certain section
(assembly). The other sections cut out from  the same sample are measured in
the same way. The three largest measurement values of 8  all of the sections
(assemblies) in the sample are averaged, and this average is taken as the
height of crimp of that certain sample. [0024]  In some cases, the height of
crimp of the continuous filaments 11 may differ among  5 the various
sections of the continuous-filament aggregate 10. In the cleaning sheet of
the present invention, the height of crimp of the continuous filaments 11 is
obtained by  measuring sections that are considered to have the largest
degree of crimps within the  continuous-filament aggregate 10, and can
therefore be regarded as defining the maximum  value of the various heights
of crimp of the continuous filaments 11. 10 [0025] Colors other than white
(such as orange or light blue) may be used for the  continuous filaments 11
in order, for example, to improve the product appearance and  visibility of
any soil attached. [0026]  



15 The length of the substrate sheet 20 is substantially the same as that of
the  continuous-filament aggregate 10. The width of the substrate sheet 20
is wider than the  total width of two continuous-filament aggregates 10. The
regions of the substrate sheet  20 located laterally outward of the
continuous-filament aggregates 10 (which are referred  to hereinafter as
"flaps 21") are used to attach the cleaning sheet to a head 31 of a cleaning
20 tool 30 (described in detail further below). [0027]  The substrate sheet
20 is flexible in its longitudinal direction, and thus easily  conforms to
the contour of an object-being-cleaned. Accordingly, the
continuous-filament aggregates 10 joined to the substrate sheet 20 are
conformable to the 25 contour of an object-to-be-cleaned, providing the
cleaning sheet I with a superior  dirt-and-dust trapping effect. Fibrous
sheets such as nonwoven fabrics used for  conventional cleaning sheets may
be used as the material for forming the substrate sheet  20. Air-through
nonwoven fabrics or spun-bonded nonwoven fabrics are particularly
preferable. Further, nonwoven fabrics, netted sheets, films, synthetic
paper, or composite 30 materials made thereof may be used as the material
for forming the substrate sheet 20. 9  [0028] The first joining line 12
extends continuously in a direction orthogonal to the  orientation direction
of the continuous filaments 11, and only a single first joining line 12  is
provided for each continuous-filament aggregate 10. The second joining lines
13 5 extend in the orientation direction of the continuous filaments 11, and
a plurality of second  joining lines 13 are provided for each
continuous-filament aggregate 10. The number of  second joining lines 13 per
continuous-filament aggregate 10 is preferably 3 to 15, and  more preferably
5 to 12. Note that in cases where the second joining lines 13 are  connected
across the first joining line 12 at the same longitudinal position, the
number of  10 second joining lines 13 is counted as "two". [0029]  The first
joining line 12 is continuous and straight-linear, and spans the entire
longitudinal region of the continuous-filament aggregate 10 in the
laterally-central portion  



thereof. The width of the first joining line 12 is preferably 2 to 15 mm,
and more 15 preferably 2 to 5 mm. Each second joining line 13 is continuous
and straight-linear, and  its inner end is connected to the first joining
line 12. The second joining lines 13 are  provided in pairs on both sides of
the first joining line 12 at prescribed positions;  accordingly, a plurality
of pairs of second joining lines 13, 13 are provided along the  longitudinal
direction. Figuratively, the first joining line 12 and the second joining
lines  20 13 are arranged like fish-bones. [0030]  The distance WI (see Fig.
3) between adjacent second joining lines 13 in the  direction orthogonal to
the orientation direction of the continuous filaments 11 is  preferably 5 to
70 mm, and more preferably 10 to 50 mm. This distance WI is measured 25
using the widthwise center of each second joining line 13 as a reference.
The width W2  of each second joining line 13 (see Fig. 3) is preferably 2 to
15 mm, and more preferably 2  to 10 mm. [0031]  The second joining lines 13
do not extend up to the tip ends of the continuous  30 filaments 11 in the
continuous-filament aggregate 10, but are set back in the laterally-inward
direction from the tip ends of the continuous filaments 11. Accordingly,
the tip ends and vicinities thereof of the continuous filaments 11 in the
continuous-filament 10  aggregate 10 are not joined by the second joining
lines 13. The distance W3 (see Fig. 3)  between the tip end of the
continuous filament 11 in the continuous-filament aggregate 10  and the
outer end of the second joining line 13 is preferably 3 to 50 mm, and more
preferably 10 to 40 mm. 5 [0032] The first joining line 12 and the second
joining lines 13 are formed of known joining  means such as heat-sealing or
adhesion with a hot-melt adhesive. The first joining line 12  and the second
joining lines 13 may be formed of different joining means. The first
joining line 12, as well as each second joining line 13, may be formed by
combining a 10 plurality of joining means. For example, the first joining
line 12 and each second joining  



line 13 may be formed of a two-layered joining line having a heat-sealing
line (upper  layer) and a hot-melt adhesive (lower layer). [0033]  The
following describes in detail a method for forming a first joining line 12
and  15 second joining lines 13 consisting of two-layered joining lines.
First, in order to prevent the continuous filaments 11 from falling apart, a
single heat-sealing line is applied,  extending in the longitudinal
direction of the continuous-filament aggregate 10 (the  direction orthogonal
to the orientation direction of the continuous filaments 11), to the
laterally central portion of the continuous-filament aggregate 10, and also,
a plurality of 20 heat-sealing lines are applied extending in the lateral
direction (the orientation direction of  the continuous filaments 11). The
heat-sealing line extending in the longitudinal direction  of the
continuous-filament aggregate 10 and the heat-sealing lines extending in the
lateral  direction thereof result in the continuous filaments 11 being kept
in an aggregated state,  even when the continuous-filament aggregate 10 is
not joined to the substrate sheet 20. 25 [0034] Then, two
continuous-filament aggregates 10, 10 are provided side-by-side on one  side
of the substrate sheet 20, substantially without leaving a space
therebetween, and are  joined to the substrate sheet 20 with a hot-melt
adhesive. The hot-melt adhesive is  applied on positions matching the
heat-sealing lines, as viewed from above. The above 30 joining process
achieves a first joining line 12 and second joining lines 13 having a
two-layered structure consisting of a heat-sealing line (upper layer) and a
hot-melt  adhesive (lower layer). 11  [0035] As illustrated in Fig. 8, the
cleaning sheet 1 of the present embodiment is used on a  cleaning tool 30
that has a head 31 and a handle 32 connected to the head 31, with the
substrate sheet 20 being utilized to attach the cleaning sheet 1 to the head
31. The 5 cleaning tool 30 illustrated in Fig. 8 includes a head 31 to which
the cleaning sheet 1 of the  present embodiment can be attached, and a
rod-like handle 32 connected to the head 31 via  a universal joint 33. The
attachment surface (bottom surface) of the head 31 is  



rectangular as viewed from above. Normally, the cleaning tool 30 is used to
perform  cleaning by moving (particularly back and forth) the head 31 along
its lateral direction (the 10 direction of its shorter sides). In other
words, the cleaning direction of the cleaning tool  30 is in the lateral
direction of the head 31. [0036]  The cleaning sheet 1 is attached to the
head 31 so that the side of the substrate sheet  20 without the
continuous-filament aggregates 10 faces the attachment surface (bottom 15
surface) of the head 31. Then, the flaps 21, 21 of the substrate sheet 20
are folded back  toward the upper surface of the head 31. The flaps 21 are
then pressed into a plurality of  flexible sheet retainers 34 provided in
the head 31, each having slits in a radial pattern. In  this way, the
cleaning sheet 1 can be fixed to the head 31 of the cleaning tool 30. Note
that forming the substrate sheet 20 out of a netted sheet is preferable
because of the good 20 engagement between the substrate sheet 20 and the
sheet retainers 34. The cleaning sheet  1 of the present embodiment can be
used in this state for sweeping wooden floors, for  example. Accordingly,
the continuous filaments 11 in the continuous-filament aggregate  10 are
oriented substantially in the cleaning direction of the cleaning tool 30.
[0037]  25 Further, the width of the head 31 is shorter than the total width
of the  continuous-filament aggregates 10 on the cleaning sheet 1.
Therefore, when focusing on  the opposite ends, in the cleaning direction,
of the continuous-filament aggregates 10 in a  state where the cleaning
sheet 1 is attached to the head 31 of the cleaning tool 30 utilizing  the
substrate sheet 20, the outer end sections of the continuous-filament
aggregates 10 in 30 the cleaning direction (i.e., the tip ends of the
continuous filaments 11) are located outward  from the head 31, as
illustrated in Fig. 8. Note that the attachment surface of the head 31  may
be flat or may be curved projecting downward. Further, the way in which the
substrate sheet 20 is fixed to the head 31 is not limited to the above
configuration using the 12  flaps 21 and the sheet retainers 34. [0038]
When attached to the head 31 of a cleaning tool 30, the cleaning sheet 1 of
the  



present embodiment can be used for cleaning, such as sweeping (mopping) 5
wooden-floored rooms, in the same way as ordinary mopping tools. The
continuous  filaments 11 are joined by a single first joining line 12
extending continuously in the  direction orthogonal to the orientation
direction of the continuous filaments 11 and are also  joined by a plurality
of second joining lines 13 extending in the orientation direction, and  this
restricts movement of the continuous filaments. This restriction of movement
of the 10 continuous filaments suppresses the continuous filaments 11 in the
continuous-filament  aggregate 10 from tangling with one another, thus
maintaining a high degree of freedom of  the continuous filaments 11.
Accordingly, the cleaning sheet I exhibits good dirt trapping  capabilities,
and this good trapping ability is maintained. [0039]  15 Further, the tip
ends and vicinities thereof of the continuous filaments 11 in the
continuous-filament aggregate 10 are not joined by the second joining lines
13.  Therefore, the tip ends and vicinities thereof of the continuous
filaments 11 serve  effectively to trap dirt. [0040]  20 The cleaning sheet
of the present invention is not limited to the foregoing  embodiment and can
be modified as appropriate without departing from the gist of the
invention. For example, as illustrated in Fig. 9, the inner ends of the
second joining lines  13 in the continuous-filament aggregate 10 do not have
to be connected to the first joining  line 12 and may be spaced therefrom.
In this case, the distance W5 between the second 25 joining line 13 and the
first joining line 12 is preferably 1 to 20 mm, and more preferably 5  to 10
mm. Further, as illustrated in Fig. 10 which is a modified example of the
embodiment illustrated in Fig. 9, the distance W5A between the first joining
line 12 and a  second joining line 13A located on one side of the first
joining line 12 may be different  from the distance W5B between the first
joining line 12 and a second joining line 13B 30 located on the other side
of the first joining line 12. More specifically, W5B may be  longer than
W5A. Making the distance longer increases the degree of freedom of the
continuous filaments 11, allowing dirt of relatively large size to be
trapped. Making the 13  



distance shorter decreases the degree of freedom of the continuous filaments
11, which  reduces mutual tangling of the continuous filaments 11 and thus
improves dirt trapping  capabilities. Combining these two aspects improves
the comprehensive dirt trapping  capabilities. The respective values of W5A
and W5B can be adjusted as appropriate  5 within the range given for W5
above. Further, as illustrated in Fig. 11, the second joining lines 13 in
the  continuous-filament aggregate 10 maybe provided in a staggered
arrangement with respect  to the first joining line 12. The outer ends of
the second joining lines 13 may extend up to the outer end sections  10 of
the continuous-filament aggregate 10 in the cleaning direction (i.e., to the
tip ends of the  continuous filaments 11). As illustrated in Fig. 12 which
is a modified example of the embodiment illustrated  in Fig. 11, the second
joining lines 13A located on one side of the first joining line 12 and  the
second joining lines 13B located on the other side of the first joining line
12 may be 15 staggered, and the length W4A of the second joining lines 13A
may be made different from  the length W4B of the second joining lines 13B.
Making the length shorter increases the  degree of freedom of the continuous
filaments It, allowing dirt of relatively large size to  be trapped. Making
the length longer decreases the degree of freedom of the continuous
filaments 11, which reduces mutual tangling of the continuous filaments 11
and thus 20 improves dirt trapping capabilities. Combining these two aspects
improves the  comprehensive dirt trapping capabilities. In view of the
above, the arrangement of the first joining line 12 and the second  joining
lines 13A and 13B may be a combination of Figs. 10 and 12. [0041]  25
Further, as illustrated in Fig. 13 which is a modified example of the
embodiment  illustrated in Figs. 1 to 4, two continuous-filament aggregates
10 may be arranged  side-by-side, and in this state, the length of the
second joining lines 13A located on the  inner side of the first joining
line 12 in each continuous-filament aggregate 10 may be  made different from
the length of the second joining lines 13B located on the outer side of 14  



the first joining line 12. In this case, the second joining lines 13B may be
made longer  than the second joining lines 13A as illustrated in the figure,
or vice versa. [0042]  The plurality of continuous-filament aggregates 10
may be arranged spaced apart  5 from one another in the lateral direction of
the substrate sheet 20. Only one continuous-filament aggregate 10, or three
or more continuous-filament aggregates 10,  may be provided on one side of
the substrate sheet 20. The continuous-filament  aggregates 10 may be
provided on both sides of the substrate sheet 20. Further, the cleaning
sheet of the present invention does not have to include a  10 substrate
sheet 20, and may consist only of the continuous-filament aggregate 10. In
this  case, the continuous filaments 11 in the continuous-filament aggregate
10 need to be kept  in an aggregated state by the first joining line 12 and
the second joining lines 13, without  the substrate sheet 20. The first
joining line 12 may be provided in a position deviating from the laterally
15 central portion of the continuous-filament aggregate 10. The
above-described configurations of the cleaning sheet I may be combined as
appropriate. [0043]  The cleaning sheet of the present invention may be used
attached to a holder 40 as  20 illustrated in Fig. 14. The holder 40 of Fig.
14 includes a handle 41, and a pair of insertion portions 42, 42 forked from
the tip end of the handle 41. Preferably, a cleaning  sheet to be attached
to such a holder 40 has a substrate sheet provided with  holder-receiving
pockets (not shown) into which the insertion portions 42 are inserted for
fixing the holder 40 to the sheet. Such a cleaning sheet can be used for
cleaning furniture, 25 household electrical appliances, etc., by holding the
holder 40 with the cleaning sheet  attached thereto. Examples 15  [0044] The
present invention is described in further detail below according to Examples



thereof. The scope of the invention, however, is not to be limited by these
Examples.  [0045] 5 Example 1 A cleaning sheet as illustrated in Figs. I to
3 was produced. A sheath/core-type  heat fusible conjugate fiber having a
thickness of 2.2 dtex and employing polyethylene  terephthalate as the core
and polyethylene as the sheath was used for the continuous  filaments 11
constituting the continuous-filament aggregates 10. Three grams of a fiber
10 bundle (tow) of the conjugate fiber was opened with an opening device to
a dimension 280  mm long and 80 mm wide. Note that the lateral direction of
the continuous-filament  aggregate 10 matches the orientation direction of
the continuous filaments 11. In order to  prevent the continuous filaments
11 from falling apart, a single heat-sealing line (which  becomes the upper
layer of the first joining line 12) is applied extending in the longitudinal
15 direction of the continuous-filament aggregate 10 (the direction
orthogonal to the  orientation direction of the continuous filaments 11) to
the laterally central portion of the  continuous-filament aggregate 10, and
also, a plurality of heat-sealing lines (which become  the upper layers of
the second joining lines 13) are applied extending in the lateral  direction
(the orientation direction of the continuous filaments 11). The heat-sealing
line 20 extending in the longitudinal direction of the continuous-filament
aggregate 10 and the  heat-sealing lines extending in the lateral direction
thereof allow the continuous filaments  11 to be kept in an aggregated
state, even when the continuous-filament aggregate 10 is not  joined to a
substrate sheet 20. [0046]  25 An air-through nonwoven fabric having a basis
weight of 40 g/m2 was used for the  substrate sheet 20. The constituent
fiber was a sheath/core-type heat fusible conjugate  fiber (2.2 dtex x 51
mm) employing polyethylene terephthalate as the core and  polyethylene as
the sheath. The substrate sheet 20 was 285 mm long and 205 mm wide.  [0047]
30 Two of the continuous-filament aggregates 10, 10 were provided
side-by-side on one  side of the substrate sheet 20, substantially without
leaving a space therebetween, and were  joined to the substrate sheet 20
with a hot-melt adhesive. The hot-melt adhesive was 



16  applied on positions matching the heat-sealing lines, as viewed from
above. Accordingly,  the first joining line 12 had a two-layered structure
consisting of a heat-sealing line (upper  layer) and a hot-melt adhesive
(lower layer) extending in the longitudinal direction of the
continuous-filament aggregate 10, and the second joining lines 13 each had a
two-layered 5 structure consisting of a heat-sealing line (upper layer) and
a hot-melt adhesive (lower  layer) extending in the lateral direction of the
continuous-filament aggregate 10. [0048]  A single first joining line 12
extends across the entire longitudinal length in the  laterally central
position of the continuous-filament aggregate 10. The first joining line 10
12 was 5 mm wide. As illustrated in Fig. 3, a plurality of the second
joining lines 13 are  provided extending in the lateral direction of the
continuous-filament aggregate 10, and  their inner ends are connected to the
first joining line 12, whereas their outer ends are set  back in the
laterally-inward direction from the tip ends of the continuous filaments 11
in  the continuous-filament aggregate 10. The length W4 of each second
joining line 13 (see 15 Fig. 3) was 27.5 mm, and the distance W3 between the
outer end of each second joining  line 13 and the tip ends of the continuous
filaments 11 (see Fig. 3) was 10 mm. The  distance W1 between adjacent
second joining lines 13 (see Fig. 3) was 30 mm, and the  width W2 of each
second joining line 13 (see Fig. 3) was 5 mm. There were ten second  joining
lines 13 on each side of the first joining line 12 (i.e., a total of twenty
on both  20 sides). [0049]  Examples 2 to 9 In Examples 2 to 9, the distance
W 1 between the second joining lines 13, the width  W2 thereof, and the
number of lines (on one side) were changed from those in Example 1  25 to
the values shown in Table 1 below. The other aspects were the same as those
in  Example 1. [0050]  Comparative Example 1 Different from Example 1,
Comparative Example I had no second joining line 13  



30 (although it had a first joining line 12). The other aspects were the
same as those in  Example 1. 17  [0051] Comparative Example 2 Different from
Comparative Example 1, Comparative Example 2 had two first  joining lines 12
arranged side-by-side (but no second joining line 13). The distance in the
5 lateral direction between the two first joining lines 12 (the
center-to-center distance) was  20 mm. The other aspects were the same as
those in Example 1. [0052]  Dirt Trapping Capabilities Cleaning sheets 1
according to the Examples and the Comparative Examples were  10 respectively
attached to a cleaning tool 30 as illustrated in Fig. 8. The tool was used
to  sweep an eight-tatami-mat-sized wooden-floored room (having a size equal
to eight tatami  mats, each mat being approximately 182 cm long and 91 cm
wide), scattered with strands  of hair and lint. The dirt trapping
capabilities of each cleaning sheet were evaluated.  The evaluation criteria
were as follows: 15 A: All of the dirt was completely trapped. B: Dirt
slightly remained, but most of the dirt was trapped.  C: Some of the dirt
could not be trapped and thus remained. F: About half of the dirt could not
be trapped and thus remained.  [0053] 20 Degree of Tangling Among Continuous
Filaments After performing sweeping according to the procedures given in
"Dirt Trapping  Capabilities" above, the degree of tangling among the
continuous filaments 11 in the  continuous-filament aggregates 10 of each
cleaning sheet I was evaluated. The  evaluation criteria were as follows: 25
A: There was absolutely no tangling among the continuous filaments. B: A
slight amount of tangling was observed among the continuous filaments. C:
Tangling among the continuous filaments was observed in around 10% to 30% of



the entire area. F: Tangling among the continuous filaments was observed in
more than 30% of the 18  entire area. [0054]  The evaluation results for the
Examples and the Comparative Examples are as shown  in Table 1 below. 5
[0055] [Table 1] Distance Width of Second Number of Degree of  Between
Second Dirt Trapping Tangling Among  Joining Line Second Joining Joining
Lines O Lines Capabilities Continuous  (mm) Filaments  Example l 30 5 10 A A
Example 2 7 5 39 B A  Example 3 60 5 5 A B  Example 4 30 3 10 A B  Example 5
30 13 10 B A  Example 6 5 3 55 C A  Example 7 80 5 4 B C  Example 8 30 1 10
A C  Example 9 30 20 10 C A  Comparative Example 1 - - 0 B F  Comparative
Example 2 - - 0 F A  Note: Comparative Example 1 has one first joining line.
Comparative Example 2 has two first joining lines.  [0056] 



As is clearly understood from the evaluation results shown in Table 1, it is
confirmed  10 that the Examples are able to suppress tangling among the
continuous filaments. Further,  it can be confirmed that in Comparative
Example 1, the continuous filaments get tangled  with one another. Also, it
can be confirmed that Comparative Example 2 can suppress  tangling among the
continuous filaments, but has poor dirt trapping capabilities. 19
Industrial Applicability [0057]  As described in detail above, the cleaning
sheet of the present invention keeps the  continuous filaments from tangling
with one another and can thus maintain a high degree 5 of freedom of the
continuous filaments, thereby achieving superior dirt trapping
capabilities. 20  CLAIMS 1. A cleaning sheet comprising at least one
continuous-filament aggregate in which  a plurality of continuous filaments
are substantially oriented in one orientation direction,  5 wherein: the
continuous filaments in the continuous-filament aggregate are kept in an
aggregated state by being joined by a single first joining line extending
continuously in a  direction orthogonal to the orientation direction of the
continuous filaments and by being  joined by a plurality of second joining
lines extending in the orientation direction of the  10 continuous
filaments. 2. The cleaning sheet according to claim 1, wherein the second
joining lines are  connected to the first joining line. 3. The cleaning
sheet according to claim 1 or 2, wherein the continuous-filament  aggregate
is joined to one side or both sides of a substrate sheet. 15 4. The cleaning
sheet according to claim 3, wherein a plurality of the  continuous-filament
aggregates are provided on one side or both sides of the substrate  sheet.
5. The cleaning sheet according to any one of claims I to 4, wherein tip
ends and  



vicinities thereof of the continuous filaments in the continuous-filament
aggregate are not  20 joined by the second joining lines. 6. The cleaning
sheet according to any one of claims l to 5, wherein a distance  between the
adjacent second joining lines is 5 to 70 mm in the direction orthogonal to
the  orientation direction of the continuous filaments. 7. The cleaning
sheet according to any one of claims I to 6, wherein a width of the  25
second joining line is 2 to 15 mm. 8. The cleaning sheet according to any
one of claims 3 to 7, wherein the cleaning  sheet is used with a cleaning
tool that has a head and a handle connected to the head, the 21  substrate
sheet being utilized to attach the cleaning sheet to the head of the
cleaning tool. 




