
1 DESCRIPTION Title of Invention: CLEANING DEVICE Technical Field
[0001] 5The present invention relates to a cleaning device to remove
dust and dirt on a  surface to be cleaned with a cleaning device body
to which a cleaning sheet is attached as covering a cleaning surface.
Background Art [0002] 10With a cleaning device to remove dust and
dirt on a surface to be cleaned such as a floor surface with a
cleaning device body to which a cleaning sheet made of non-woven
fabric or the like as covering a cleaning surface, cleaning can be
readily performed while dust and dirt are stuck to the cleaning sheet
by wiping the surface to be cleaned with holding a handle portion
attached to the cleaning device body by hand. 15[0003]
According to such a cleaning device, when a lower face of the
cleaning device body to be the cleaning surface is simply a flat
surface, it becomes difficult to wipe the surface to be cleaned with
the entire cleaning surface as dust and dirt being easily stuck to a
circumferential section of the cleaning surface. Accordingly, various
types of cleaning  20 devices having improved cleaning efficiency
have been developed by devising a shape of a cleaning surface of a
cleaning device body (e.g., refer to Patent Literature 1 and Patent
Literature 2). [0004] Further, as a cleaning device to perform
cleaning of a floor surface, there have  25 been known various
cleaning devices respectively including a cleaning head to which a
mop, a cleaning sheet or the like is attached and a handle which is
rotatably joined to an upper face of the cleaning head via a joint
portion. It is common for these cleaning devices that the handle is
capable of performing a 360-degree rotation in the 



2 circumferential direction about the joint portion as well as the
handle is rotated in the up-down direction against the cleaning head.
Accordingly, cleaning of a floor surface and the like can be
effectively performed while the cleaning surface of the cleaning head
is oriented in an arbitrary direction (e.g., refer to Patent
Literature 3). 5[0005]        Further, as a handle of such a cleaning
device, there has been developed that a plurality of cylindrical
pipes are integrated and joined in the axial direction with a pipe
joint structure in which a male-side end portion of one cylindrical
pipe is inserted to a female-side end portion of the other
cylindrical pipe, an engaging projection is engaged  10 from the
outside after a male-side projection insertion hole and a female-side
projection insertion hole are matched, and a sleeve-like member is
attached as covering a joint line portion between the male-side end
portion and the female-side end portion from the outside (e.g., refer
to Patent Literature 4). [0006] 15Further, as the structure of the
joint portion enabling the handle to be rotated in the
circumferential direction as well as the up-down direction, there has
been generally known a structure in which a bifurcated head-side yoke
portion arranged at an upper face center section of the cleaning head
and a bifurcated handle-side yoke portion arranged at a lower end
part of the handle are joined via a joint member including a first
rotational 20axial center portion and a second rotational axial
center portion of which, center axes are orthogonal, for example
(e.g., refer to Patent Literature 3). [0007] Further, as a cleaning
device to remove dust and dirt as wiping a floor surface,
there has been popularly used a cleaning device in which a handle
having length on the 25order of 100 to 150 cm, for example, being
suitable for performing cleaning operation while standing is joined
to a cleaning device body with a mop or the like. [0008] 



Further, there has been known a cleaning device capable of being
easily banged in which an end cap made of synthetic resin is attached
to an end part of a handle so as to  3 prevent a cleaning device body
from being damaged and to be capable of being stored in a stable
state as being hanged to a hook member arranged at a wall surface or
the like when not in use (e.g., refer to Patent Literature 5). [0009]
5Further, as a cleaning device to perform cleaning of a floor
surface, there have been known various cleaning devices respectively
including a cleaning head to which a disposable cleaning sheet is
attached to be replaceable in a detachably attached manner and a
handle which is rotatably joined to an upper face of the cleaning
head via a joint portion. In such a cleaning device, a cleaning sheet
attachment made of soft elastic  10 material with an engagement slit
is arranged at four locations as being adjacent to each corner
section of the rectangular cleaning head. The cleaning sheet can be
easily attached to the cleaning head to be replaceable in a
detachably attachable manner by performing attaching as squeezing end
parts of the cleaning sheets into the slits of the cleaning sheet
attachments at the upper face of the cleaning head after the cleaning
sheet 15is wound to the cleaning head as covering a bottom face of
the cleaning head from the lower side (e.g., refer to Patent
Literature 7). [0010]        Further, there has been developed a
cleaning device which prevents a cleaning sheet from being easily
detached from a cleaning head during cleaning as improving  20
attaching characteristics of the cleaning sheet attached as being
squeezed into a sheet attachment (e.g., refer to Patent Literature
8). In the cleaning device of Patent Literature 8, each engagement
slit arranged at the cleaning sheet attachment made of soft elastic
material includes a holding slit formed into a saw-tooth shape as
being extended in a direction at a right angle against a direction of
tension force acting on the cleaning sheet  25 and a plurality of
opening slits extended continuously and radially from a center
section of the holding slit. Then, end parts of the cleaning sheet
are attached to the saw-tooth-shaped holding slits, so that the
cleaning sheet can be reliably held after attached. Citation List
30Patent Literature  



4 [0011] Patent Literature 1: Singapore Patent No. 63841 Patent
Literature 2: JP 2007-54337A Patent Literature 3: JP-U6-21421A
5Patent Literature 4: US 2005040644 (Al) Patent Literature 5: JP
2004-180896A Patent Literature 6: US 2006230567(A1) Patent Literature
7: JP-U 49-68263 Patent Literature 8: Japanese Utility-Model No.
2507300 10Summary of Invention [0012]        The present invention
provides a cleaning device to wipe a surface to be cleaned with a
cleaning sheet which is attached as covering a cleaning surface being
a lower face of a base body. The cleaning device includes a cleaning
device body which includes a  15 cleaning head and a base body
attached as covering a lower face of the cleaning head, and a handle
portion which is attached to a face at the opposite side to the lower
face of the cleaning head The lower face of the base body includes a
wave-like corrugated surface portion of which cross-section in a
direction perpendicular to a predetermined direction along which
cleaning is performed with the cleaning device body in a planar view
is  20 wave-shaped as having a ridge portion and a valley portion
arranged alternately and continuously. The valley portion of the
wave-like corrugated surface portion includes an oblique valley
portion of which an end part is opened to a side portion of the base
body facing to the predetermined direction as being extended
obliquely against the predetermined direction. 25[0013]
Preferably, the handle portion is a handle and the handle is formed
by joining a plurality of cylindrical pipes with a pipe joint
structure for integrally joining a pair of the cylindrical pipes in
an axial direction. Preferably, in the pipe joint structure, a
male-side end portion of one cylindrical pipe is inserted to a
female-side end portion of the other  30 cylindrical pipe, an
engaging projection is engaged from the outside after a male-side
projection insertion hole and a female-side projection insertion hole
are matched, and a sleeve-like member is attached as covering a joint
line portion from the outside between  5 



the male-side end portion and the female-side end portion.
Preferably, the female-side end portion includes a positioning guide
rib which inwardly projects from an inner circumferential surface of
the female-side end portion at a section being apart from the
female-side projection insertion hole in a circumferential direction,
the male-side end  5 portion includes a guide groove extended from a
top edge part of the male-side end portion in an axial direction at a
section being apart from the male-side projection insertion hole in
the circumferential direction as corresponding to the positioning
guide rib, and the male-side end portion is inserted to the
female-side end portion until the male-side projection insertion hole
is matched to the female-side projection insertion hole  10 while the
positioning guide rib of the female-side end portion is guided as
being engaged with the guide groove of the male-side end portion.
[00141        Preferably, the handle portion is a handle and the
handle is formed by joining a plurality of cylindrical pipes with a
pipe joint structure for integrally joining a pair of the  15
cylindrical pipes in an axial direction. Preferably, in the pipe
joint structure, a male-side end portion of one cylindrical pipe is
inserted to a female-side end portion of the other cylindrical pip;
an engaging projection is engaged from the outside after a male-side
projection insertion hole and a female-side projection insertion hole
are matched, and a sleeve-like member is attached as covering a joint
line portion from the outside between  20 the male-side end portion
and the female-side end portion. Preferably, an abutment rib which
abuts to an end surface of the female-side end portion from a back
side is arranged at the sleeve-like member continuously or
discontinuously in a circumferential direction as inwardly projecting
from an inner circumferential surface of a section covering the joint
line portion, an insertion guide slope portion extended as being
sloped outwardly in  25 the circumferential direction toward a top
end side of the sleeve-like member is arranged at the abutment rib
continuously or discontinuously in the circumferential direction, and
the male-side end portion of the one cylindrical pipe is inserted to
the female-side end portion as being guided by the insertion guide
slope portion in a state that the sleeve-like member is attached to
the female-side end portion of the other cylindrical pipe while the
30end surface is abutted to an abutment surface of the abutment rib.
[0015J  6 end part of the handle. Preferably, the end cap attached to
the upper end part of the handle through an attachment hole is made
of elastic material and a cover end surface of the end cap arranged
to cover an end surface Portion of the handle is formed as an oblique
surface against a perpendicular surface to a center axis direction of
the handle, so that a  5 taper-shaped top edge section of the end cap
forms a cushion portion capable of being elastically deformed
inwardly and outwardly in a radial direction as having the center
axis direction of the handle as the center. [0016] .Preferably, the
handle portion is a handle and a joint structure of a cleaning head
10 is provided to enable the handle to perform a 360-degree rotation
in a circumferential direction about a joint portion in a state that
the handle is arranged approximately in parallel to the cleaning
head. Preferably, the joint structure of the cleaning head forms the
joint portion capable of being rotated in an up-down direction and
the circumferential direction by joining a bifurcated head-side yoke
portion arranged as projecting from an 



15 upper face of the cleaning head and a bifurcated handle-side yoke
portion arranged at a lower end part of the handle via a joint member
which includes a first rotational axial center portion and a second
rotational axial center portion of which center axes are orthogonal.
Preferably, mutually-distant opposed surfaces of a pair of yoke
projection portions structuring the head-side yoke portion
respectively have a symmetrically  20 mountain-shaped outer
circumferential portion which includes slope portions at both sides
of a crest portion, a pair of yoke pieces structuring the handle-side
yoke portion has lateral width being.approxirnately the same as space
width between the opposed surfaces of the pair of yoke projection
portions, an edge portion of either yoke piece is capable of being
abutted to an outer circumferential portion of the opposed surface of
either yoke 25  projection portion in a state that the handle is
arranged approximately in parallel to the cleaning head. Preferably,
the edge portion of either yoke piece is arranged to be movable as
running over or sliding down along the outer circumferential portion
of the opposed surface of either yoke projection portion in
accordance with rotation of the handle in the circumferential
direction in a state of being arranged approximately in 30parallel to
the cleaning head. [0017]  7 replaceable in a detachably attachable
manner is arranged at an upper face portion of the cleaning head and
edge parts of the cleaning sheet which is wound as covering a bottom
surface portion of the cleaning head are attached to the cleaning
sheet attachment so as to maintain a state that the cleaning sheet is
attached to the cleaning head. Preferably, the  5 cleaning sheet
attachment is structured by forming a holding slit and an opening
slit at an attaching member, the holding slit is formed into a
saw-tooth shape or a waveform shape as being extended in a direction
at a right angle or approximately at a right angle against a
direction of tension force acting on the cleaning sheet, the opening
slit includes a two-line slit having two lines extended at one side
as being continued to the holding slit at a center  10 section of the
holding slit and an oblique slit extended at the other side obliquely
against an extending direction of the holding slit as sandwiching the
holding slit, and the oblique slit includes a base end portion being
adjacent to the holding slit and a widening portion at a top end side
from the base end portion having slit width which is wider than that
of the base end portion. 15Brief Description of Drawings [0018] [Fig.
1]Fig. 1 is a perspective view illustrating an overall structure of a
cleaning device according to a preferable embodiment of the present
invention. [Fig. 2(a)]Fig. 2(a) is a front view of a cleaning device
body and an enlarged view 20of part A illustrating a main part of the
cleaning device according to the preferable embodiment of the present
invention. 



[Fig. 2(b)]Fig. 2(b) is a bottom view of the cleaning device body
illustrating a main part of the cleaning device according to the
preferable embodiment of the present invention. 25[Fig. 3]Fig. 3 is
an exploded perspective view illustrating a structure of the cleaning
device body. [Fig. 4]Fig. 4 is a sectional view along A-A of Fig. 3
illustrating a structure of the cleaning device body. [Fig. 5)Fig. 5
is a schematic sectional view along B-B of Fig. 3 illustrating a
30structure of the cleaning device body.  8 rod portion of the handle
portion. [Fig. 8(a)]Fig. 8(a) is a broken perspective view
illustrating a situation of jointing pipe members which structure the
rod portion of the handle portion. [Fig. 8(b)]Fig. 8(b) is a broken
perspective view illustrating a situation of the 5jointing pipe
members which structure the rod portion of the handle portion. [Fig.
8(c)]Fig. 8(c) is a broken perspective view illustrating a situation
of the jointing pipe members which structure the rod portion of the
handle portion. 



[Fig. 9(a)]Fig. 9(a) is a longitudinal sectional view in a
longitudinal direction of a       cylindrical pipe member having a
male-side end portion and a female-side end portion 10which structure
a pipe joint structure. [Fig. 9(b)]Fig. 9(b) is a longitudinal
sectional view in a traverse direction along A-A of (a) of the
cylindrical pipe member having the male-side end portion and the
female-side end portion which structure the pipe joint structure.
[Fig. 9(c)]Fig. 9(c) is a bottom view of the cylindrical pipe member
having the 15male-side end portion and the female-side end portion
which structure the pipe joint structure as viewing Fig. 9(a) from
direction B. [Fig. 10(a)]Fig. 10(a) is a longitudinal sectional view
in a longitudinal direction illustrating a state that a sleeve-like
member is attached to the female-side end portion. [Fig. 10(b)]Fig.
10(b) is a longitudinal sectional view in a traverse direction along
20A-A of Fig. 10(a) viewing from the lower side illustrating a state
that the sleeve-like member is attached to the female-side end
portion. [Fig. 11]Fig. 11 is a perspective view illustrating another
embodiment of the insertion guide slope portion viewing the inside of
a sleeve-like member from the top end side. 25[Fig. 12]Fig. 12 is a
broken perspective view illustrating a situation to release joining
between the pipe members which structure the rod portion of the
handle. 



[Fig. 13(a)]Fig. 13(a) is a perspective view of a female-side end
portion illustrating another pipe joint structure. [Fig. 13(b)]Fig.
13(b) is a longitudinal sectional view in a longitudinal direction
30illustrating the other pipe joint structure. [Fig. 14]Fig. 14 is an
exploded perspective view illustrating a main part of a handle with
an end cap. [Fig. 15(a)]Fig. I5(a) is a front view illustrating a
main part of the handle with the end cap.  9 [Fig. 15(b)]Fig. 15(b)
is a side view illustrating a main part of the handle with the end
cap. [Fig. 15(c)]Fig. 15(c) is a rear view illustrating a main part
of the handle with the end cap. 5[Fig. 15(d)]Fig. 15(d) is an end
view illustrating a main part of the handle with the end cap. [Fig.
16(a)]Fig. 16(a) is a perspective view illustrating a cleaning device
which 



includes the handle with the end cap. [Fig. 16(b)]Fig. 16(b) is a
perspective view illustrating the cleaning device which 10includes
the handle with the end cap. [Fig. 17]Fig. 17 is a perspective view
of a main part illustrating a joint structure of a cleaning head.
[Fig. 18]Fig. 18 is an exploded perspective view of a main part
illustrating the joint structure of the cleaning head. 15[Fig.
19]Fig. 19 is an enlarged perspective view of a main part
illustrating the joint structure of the cleaning head viewing from
direction A of Fig. 17. [Fig. 20]Fig. 20 is a fragmentary sectional
view and an enlarged sectional view of a main part illustrating the
joint structure of the cleaning head. [Fig. 21(a)]Fig. 21(a) is a
perspective view illustrating a situation to rotate the 20handle in
the circumferential direction against the cleaning head. [Fig.
21(6)]Fig. 21(b) is a perspective view illustrating a situation to
rotate the handle in the circumferential direction against the
cleaning head. [Fig. 21(c)]Fig. 21(c) is a perspective view
illustrating a situation to rotate the handle in the circumferential
direction against the cleaning head. 



25[Fig. 22(a)]Fig. 22(a) is a perspective view illustrating a
situation to rotate the handle in the circumferential direction
against the cleaning head. [Fig. 22(b)]Fig. 22(b) is a perspective
view illustrating a situation to rotate the handle in the
circumferential direction against the cleaning head. [Fig. 22(c)]Fig.
22(c) is a perspective view illustrating a situation to rotate the
30handle in the circumferential direction against the cleaning head.
[Fig. 22(d)]Fig. 22(d) is a perspective view illustrating a situation
to rotate the handle in the circumferential direction against the
cleaning head. [Fig. 22(e)]Fig. 22(e) is a perspective view
illustrating a situation to rotate the handle in the circumferential
direction against the cleaning head.  10 [Fig. 22(f)]Fig. 22(f) is a
perspective view illustrating a situation to rotate the handle in the
circumferential direction against the cleaning head. [Fig. 22(g)]Fig.
22(g) is a perspective view illustrating a situation to rotate the
handle in the circumferential direction against the cleaning head.
5[Fig. 23]Fig. 23 is a perspective view of the cleaning head in a
state before a 



cleaning sheet is attached. [Fig. 24]Fig. 24 is an exploded
perspective view of the cleaning head. [Fig. 25]Fig. 25 is a plane
view of an attaching member in which cleaning sheet attachments are
formed. 10[Fig. 26(a)]Fig. 26(a) is a back view of the attaching
member in which the cleaning sheet attachments are formed. [Fig.
26(b)jFig. 26(b) is an enlarged perspective view of part A of Fig.
26(a). [Fig. 27(a)]Fig. 27(a) is a bottom view of a cleaning device
body exemplifying another embodiment of a wave-like corrugated
surface portion. 15[Fig. 27(b)]Fig. 27(b) is a bottom view of a
cleaning device body exemplifying another embodiment of the wave-like
corrugated surface portion. [Fig. 27(c)]Fig. 27(c) is a bottom view
of a cleaning device body exemplifying another embodiment of the
wave-like corrugated surface portion. [Fig. 27(d)]Fig. 27(d) is a
bottom view of a cleaning device body exemplifying 20another
embodiment of the wave-like corrugated surface portion. [Fig.
27(e)]Fig. 27(e) is a bottom view of a cleaning device body
exemplifying another embodiment of the wave-like corrugated surface
portion. 



[Fig. 27(f)]Fig. 27(f) is a bottom view of a cleaning device body
exemplifying another embodiment of the wave-like corrugated surface
portion. 25[Fig. 28]Fig. 28 illustrates a cleaning sheet to which
objects to be stuck is stuck illustrating a stick situation of
objects to be stuck such as dust after cleaning operation is
performed using the cleaning device according to the preferable
embodiment of the present invention. Description of Embodiments
30[0019]        According to cleaning devices of Patent Literature 1
or Patent Literature 2, dust and dirt can be easily taken to the
inside from a circumferential section of a cleaning surface as the
cleaning surface at a lower surface of a cleaning device body made of
11  elastic cushion material having a curved shape, or an uneven
surface to be cleaned can be easily cleaned and dirt on a surface to
be cleaned can be easily scraped as a number of irregularities or
wave-like projections being arranged at a cleaning surface. According
to such cleaning devices, although the abovementioned functions are
effectively 5 produced, solid matters particularly such as dust, hair
and dirt are more likely to be accumulated as some ranges inside the
cleaning surface. For this reason, it has been desired to develop a
new technology enabling to effectively perform cleaning of a surface
to be cleaned while solid matters such as dust, hair and dirt are to
be stuck to a wide range of a cleaning sheet attached as covering a
cleaning surface. [0020] According to a pipe joint structure of
Patent Literature 4, occurrence of loose or breakage at a joint
portion can be effectively prevented even when bend stress is applied
to the joint portion during cleaning with a cleaning device and each
pair of cylindrical        pipes can be integrally joined in the
axial direction in a detachably attachable manner 15easily with a
simple structure. However, it has been desired to develop a new
technology for performing smoother joining operation of the
cylindrical pipes or for 



preventing an engaging projection engaged at the time of usage from
being easily detached from a male-side projection insertion hole.
[0021) 20According to a traditional joint structure with which a
head-side yoke portion arranged at a cleaning head and a handle-side
yoke portion arranged at a lower end part of a handle are joined via
a joint member having a first rotational axial center portion and a
second rotational axial center portion, cleaning of a floor surface
and the like can be effectively performed while rotating a cleaning
head in the circumferential direction even 25 in a state that the
handle is tilted against the cleaning head over a remarkable angle
range from a state that the handle is vertically raised. However, in
a state that the handle is arranged approximately in parallel to the
cleaning head as the handle being further tilted, it becomes
difficult to smoothly rotate the cleaning head in the circumferential
direction as a result of interference between the head-side yoke
portion and the handle-side yoke 30portion and difficulty of
transmitting of rotational force from the handle to a joint portion.
12 [0022] Therefore, since the handle is to be arranged approximately
in parallel to the cleaning head when the cleaning head is put into a
low space such as a space below a bed, for example, it becomes
difficult to perform cleaning of a floor surface around bed legs, 5
for example, while rotating the cleaning head in the circumferential
direction. For this reason, it has been desired to develop a new
technology enabling the cleaning head to be smoothly rotated in the
circumferential direction even when the cleaning head is put into
such a low space. [0023] 10Meanwhile, recently, there have been
developed various cleaning devices respectively enabling only a
cleaning sheet to be disposal as dust and dirt being stuck to the
cleaning sheet by attaching the cleaning sheet made of non-woven
fabric or the like to a cleaning device body to be replaceable in a
detachably attachable manner as covering a lower face of the cleaning
device body having a rectangular plane shape, for example, to 



15 be a cleaning surface (e.g. refer to Patent Literature 6). In such
a cleaning device, since the lower face of the cleaning device body
is formed to be a stable placing surface onto a floor surface or the
like, the cleaning device is stored or temporarily placed in a state
that a handle is propped to a wall surface or the like while the
cleaning device body is kept placed on a floor surface or the like.
20[0024] However, according to the handle equipped with a traditional
end cap, although hanging from a hook member or the like arranged on
a wall surface or the like is facilitated, stability when being
propped to a wall surface or the like is not taken into account. For
this reason, it has been desired to develop a technology to improve
stability 25 when a handle is propped. Particularly, with recent
cleaning devices, in most cases, a handle is joined to an upper face
of a cleaning device body via a rotary joint, for example, to be
capable of performing a 360-degree rotation in the circumferential
direction as well as being rotatable in the up-down direction and the
handle is easily to be in an unstable state when being propped. For
this reason, it has been further desired to develop a 30technology to
improve stability of a handle when propped.  13 [0025]
According to a cleaning device of Patent Literature 8, it is possible
to prevent a cleaning sheet attached to a cleaning head from being
easily detached therefrom by attaching edge parts of the cleaning
sheet to a saw-tooth-shaped holding slit. However, 5it has been
desired to develop a new technology to further improve operability
for attaching a cleaning sheet. [0026] The present invention relates
to a cleaning device capable of effectively       performing cleaning
of a surface to be cleaned while solid matters such as dust, hair and



10dirt are to be stuck to a wide range of area of a cleaning sheet
attached as covering a cleaning surface of a cleaning device body.
[0027]        The present invention relates to a cleaning device
having a pipe joint structure with which each pair of cylindrical
pipes structuring a handle can be joined more  15 smoothly, an
engaging project is reliably engaged with a male-side projection
insertion hole, and the engaging projection can be prevented from
being easily detached from the male-side projection insertion hole at
the time of usage. [0028]           The present invention relates to
a cleaning device which includes an 20end-cap-equipped handle for a
cleaning device capable of effectively improving stability when the
handle of the cleaning device is propped to a wall surface or the
like. [0029]        The present invention relates to a cleaning
device which has a joint structure of a cleaning head capable of
effectively performing cleaning while the cleaning head is 25 rotated
in the circumferential direction with operation from a handle even at
a low or narrow space as setting the handle to be smoothly rotatable
in the circumferential direction about a joint portion even in a
state that the handle is arranged approximately in parallel to the
cleaning head.  14 [0030]        The present invention relates to a
cleaning device capable of further improving operability for
attaching a cleaning sheet as well as preventing the cleaning sheet
attached to a cleaning head from being easily detached. 5[0031] 



The present invention provides a cleaning device to wipe a surface to
be cleaned with a cleaning sheet which is attached as covering a
cleaning surface being a lower face of a base body. The cleaning
device includes a cleaning device body which includes a cleaning head
and a base body attached as covering a lower face of the cleaning
head, and 10  a handle portion which is attached to a face at the
opposite side to the lower face of the cleaning head. The lower face
of the base body includes a wave-like corrugated surface portion of
which cross-section in a direction perpendicular to a predetermined
direction along which cleaning is performed with the cleaning device
body in a planar view is wave-shaped as having a ridge portion and a
valley portion arranged alternately and 15  continuously. The valley
portion of the wave-like corrugated surface portion includes an
oblique valley portion of which an end part is opened to a side
portion of the base body facing to the predetermined direction as
being extended obliquely against the predetermined direction. [0032]
20Here, in the embodiments of the present invention, directions of
front-rear, right-left and up-down are defined for convenience to
simply describe relative relation among structural components of the
present invention. Directions for manufacturing or usage for
actualizing the present invention are not limited to the above.
[0033] 25Preferably, the handle portion is a handle and the handle is
formed by joining a plurality of cylindrical pipes with a pipe joint
structure for integrally joining a pair of the cylindrical pipes in
an axial direction. Preferably, in the pipe joint structure, a
male-side end portion of one cylindrical pipe is inserted to a
female-side end portion of the other cylindrical pipe, an engaging
projection is engaged from the outside after a male-side 30projection
insertion hole and a female-side projection insertion hole are
matched, and a  15 sleeve-like member is attached as covering a joint
line portion from the outside between the male-side end portion and
the female-side end portion. Preferably, the female-side end portion
includes a positioning guide rib which inwardly projects from an
inner circumferential surface of the female-side end portion at a
section being apart from the  5 female-side projection insertion hole
in a circumferential direction, the male-side end portion includes a
guide groove extended from a top edge part of the male-side end
portion in an axial direction at a section being apart from the
male-side projection insertion hole in the circumferential direction
as corresponding to the positioning guide rib, and the male-side end
portion is inserted to the female-side end portion until the  10
male-side projection insertion hole is matched to the female-side
projection insertion hole while the positioning guide rib of the
female-side end portion is guided as being engaged with the guide
groove of the male-side end portion. [0034] Preferably, the handle
portion is a handle and the handle is formed by joining a 



15 plurality of cylindrical pipes with a pipe joint structure for
integrally joining a pair of the cylindrical pipes in an axial
direction. Preferably, in the pipe joint structure, a male-side end
portion of one cylindrical pipe is inserted to a female-side end
portion of the other cylindrical pip; an engaging projection is
engaged from the outside after a male-side projection insertion hole
and a female-side projection insertion hole are matched, and a  20
sleeve-like member is attached as covering a joint line portion from
the outside between the male-side end portion and the female-side end
portion. Preferably, an abutment rib which abuts to an end surface of
the female-side end portion from a back side is arranged at the
sleeve-like member continuously or discontinuously in a
circumferential direction as inwardly projecting from an inner
circumferential surface of a section covering the  25 joint line
portion, an insertion guide slope portion extended as being sloped
outwardly in the circumferential direction toward a top end side of
the sleeve-like member is arranged at the abutment rib continuously
or discontinuously in the circumferential direction, and the
male-side end portion of the one cylindrical pipe is inserted to the
female-side end portion as being guided by the insertion guide slope
portion in a state that the sleeve-like 30member is attached to the
female-side end portion of the other cylindrical pipe while the end
surface is abutted to an abutment surface of the abutment rib.  16
Preferably, the handle portion is a handle and an end cap is attached
to an upper end part of the handle. Preferably, the end cap attached
to the upper end part of the handle through an attachment hole is
made of elastic material and a cover end surface of the end cap
arranged to cover an end surface portion of the handle is formed as
an oblique  5 surface against a perpendicular surface to a center
axis direction of the handle, so that a taper-shaped top edge section
of the end cap forms a cushion portion capable of being elastically
deformed inwardly and outwardly in a radial direction as having the
center axis direction of the handle as the center. [0036]
10Preferably, the handle portion is a handle and a joint structure of
a cleaning head is provided to enable the handle to perfonn a
360-degree rotation in a circumferential direction about a joint
portion in a state that the handle is arranged approximately in
parallel to the cleaning head. Preferably, the joint structure of the
cleaning head forms the joint portion capable of being rotated in an
up-down direction and the circumferential  15 direction by joining a
bifurcated head-side yoke portion arranged as projecting from an
upper face of the cleaning head and a bifurcated handle-side yoke
portion arranged at a lower end part of the handle via a joint member
which includes a first rotational axial center portion and a second
rotational axial center portion of which center axes are orthogonal.
Preferably, mutually-distant opposed surfaces of a pair of yoke
projection  20 portions structuring the head-side yoke portion
respectively have a symmetrically mountain-shaped outer
circumferential portion which includes slope portions at both sides
of a crest portion, a pair of yoke pieces structuring the handle-side
yoke portion has lateral width being approximately the same as space
width between the opposed surfaces of the pair of yoke projection
portions, an edge portion of either yoke piece is capable of  25
being abutted to an outer circumferential portion of the opposed
surface of either yoke projection portion in a state that the handle



Here, in the present invention, the state that the handle is arranged
approximately in parallel to the cleaning head denotes a state that
the handle is arranged approximately in parallel to the cleaning
surface of the cleaning head. Further, approximate
parallelization includes a state that the handle is extended
obliquely against the cleaning 5surface of the cleaning head at a
gentle oblique angle on the order of 100 to 20, for example, as well
as a state that the handle is extended in parallel to the cleaning
surface of the cleaning head. [0038] Preferably, a cleaning sheet
attachment which attaches a cleaning sheet to be 10 replaceable in a
detachably attachable manner is arranged at an upper face portion of
the cleaning head and edge parts of the cleaning sheet which is wound
as covering a bottom surface portion of the cleaning head are
attached to the cleaning sheet attachment so as to maintain a state
that the cleaning sheet is attached to the cleaning head. Preferably,
the cleaning sheet attachment is structured by forming a holding slit
and an opening slit at an 15 attaching member, the holding slit is
formed into a saw-tooth shape or a waveform shape as being extended
in a direction at a right angle or approximately at a right angle
against a direction of tension force acting on the cleaning sheet,
the opening slit includes a two-line slit having two lines extended
at one side as being continued to the holding slit at a center
section of the holding slit and an oblique slit extended at the other
side obliquely against 20 an extending direction of the holding slit
as sandwiching the holding slit, and the oblique slit includes a base
end portion being adjacent to the holding slit and a widening portion
at a top end side from the base end portion having slit width which
is wider than that of the base end portion. [0039] 25A cleaning
device 10 illustrated in Fig. 1 according to a preferable embodiment
of the present invention is used for performing cleaning operation
with a disposable cleaning sheet 13 attached to be replaceable in a
detachably attachable manner as covering a cleaning surface 12 of a
cleaning device body 11, for example, having a floor surface as a
surface to be cleaned. The cleaning device 10 of the present
embodiment 30  has a function to enable to perform cleaning of a
surface to be cleaned while having solid matters particularly such as
dust, hair and dirt stuck to a wide range of area of the cleaning
sheet 13 which covers the cleaning surface 12 of the cleaning device
body 11  



18 when wiping the surface to be cleaned with the cleaning device
body 11. [0040]       The cleaning device 10 of the present
embodiment is provided with the cleaning device body 11 which
includes a cleaning head 14 and an elastically deformable base 5 body
15 attached as covering a lower face of the cleaning head 14 and a
handle portion 16 which is attached to a face at the opposite side to
the lower face of the cleaning head 14. The cleaning sheet 13 is
attached as covering the lower face (the cleaning surface 12) of the
base body 15 and the surface to be cleaned is wiped with the cleaning
sheet 13. As in Figs. 2(a) and 2(b) illustrating a state that the
cleaning sheet 13 is not attached, the 10 lower face of the base body
15 includes a wave-like corrugated surface portion 19 of which
vertical cross-section is wave-shaped as having ridge portions 17 and
valley portions 18 arranged alternately and continuously in a
direction (perpendicular direction) Y perpendicular to a
predetermined direction X along which cleaning is performed with the
cleaning device body Il in a planar view of the lower face of the
base body 15. The 15 valley portions 18 of the wave-like corrugated
surface portion 19 are provided with oblique guide portions (oblique
valley portions) 18a of which end parts are opened to a side portion
I5a of the base body 15 facing to the predetermined direction X as
being extended obliquely against the predetermined direction X.
According to the oblique guide portions (oblique valley portions)
18a, objects to be stuck to the cleaning sheet 13 20 (solid matters
such as dust like lint, hair and dirt) can be guided obliquely along
the surface of the cleaning sheet 13 as being stuck to the cleaning
sheet 13 in accordance with wiping on the surface to be cleaned.
Further, it is preferable that the ridge portions 17 of the wave-like
corrugated surface portion 19 are provided with a plurality of
projection ribs 20 projecting from crest portions 17a of the ridge
portions 17 at intervals in the 25extending direction of the crest
portions 17a at least at sections along the oblique guide portions
(oblique valley portions) 18a of the valley portions 18. [0041]
Here, the predetermined direction X in which cleaning is performed
with the cleaning device body 11 is a direction (cleaning direction)
in which cleaning can be 30 efficiently performed with the cleaning
device body 11 and is a direction being selectable for a user of the
cleaning device 10 in accordance with a situation of a place to be
cleaned. For example, the present embodiment is described as the
cleaning direction  19 being the direction X which is perpendicular
to a long side portion 15a of the base body 15 having a rectangular
plane shape. However, it is also possible that the cleaning direction
is to be the direction Y which is perpendicular to a short side
direction of the base body 15. 5[0042] 



Further, in the present application, the oblique guide portion 18a
denotes the valley portions 18 of the wave-like corrugated surface
portion 19, also being oblique valley portions or oblique groove
portions, capable of obliquely guiding objects to be stuck to the
cleaning sheet 13 generally toward directions to the center of the
base body 1015 in accordance with wiping on the surface to be
cleaned. [0043] Further, in the cleaning device 10 of the present
embodiment, the wave-like corrugated surface portion 19 at the lower
face of the base body 15 is arranged as a part of        a corrugated
surface extended in a watering manner over the entire surface of the
base 15body 15. The corrugated surface extended in a watering manner
is a corrugated surface extended circularly over the entire surface
of the base body 15. [0044]        In the present embodiment, as
illustrated in Figs. 3 and 4 as well, the cleaning head 14
structuring the cleaning device body 11 is a plastic-made
flat-plate-shaped  20 member having a rectangular plane shape of
which long side is on the order of 200 to 300 mm and of which short
side is on the order of 50 to 150 mm. A circumferential part of a top
face portion 14a of the cleaning head 14 forms a circumferential wall
portion 14b as being folded downward. In a flat hollow portion at the
lower face side of the cleaning head 14 surrounded by the
circumferential wall portion 14b in four directions, a plurality 25of
reinforcement ribs 21 are arranged as projecting downwardly from the
top face portion 14a longitudinally and transversely across the
hollow portion. [0045]        A handle support joint portion 22 is
integrally arranged at an upper face of the top face portion 14a of
the cleaning head 14 being a face at the opposite side to a lower  20



face which is an opening face of the cleaning head 14 as raising a
center section thereof. A rotary joint portion 23 arranged at a lower
end part of the handle portion 16 is joined to the handle support
joint portion 22, so that cleaning operation with the cleaning device
10 can be performed as rotationally moving the handle portion 16 in
the lateral direction as 5well as the up-down direction against the
cleaning device body 11. [0046]        A publicly known sheet holding
portion 24 or a later-mentioned cleaning sheet attachment 24 as the
sheet holding portion 24 made of elastic material in which engagement
slits 24a are formed is arranged at the top face portion 14a of the
cleaning  10 head 14. The cleaning sheet 13 can be easily attached to
the cleaning device body 11 (refer to Fig. 1) to be replaceable in a
detachably attachable manner by performing engagement as squeezing
end parts of the cleaning sheet 13 into the engagement slits 24a of
the sheet holding portion 24 arranged at the top face portion 14a
after the cleaning sheet 13 is wound to the cleaning head 14 as
covering the lower face (cleaning surface  15 12) of the base body 15
which is integrally attached to the lower face side of the cleaning
head 14. [0047]        The base body 15 structuring the cleaning
device body 11 along with the cleaning head 14 is made of urethane,
ethylene-vinyl acetate copolymer (EVA) resin or  20 the like, for
example as elastically deformable synthetic resin. The base body 15
has a rectangular plane shape which is a size larger than the
cleaning head 14. The base body 15 includes a bottom face portion 15e
and a circumferential wall portion 15d which is arranged at a
circumferential section of the bottom face portion 15c.. The bottom
face portion 15c is formed thin as having thickness on the order of
0.5 to 3 mm, for example.  25 The circumferential wall portion 15d
has an approximately triangular sectional shape. A concave fitting
portion 15e to which the cleaning head 14 is fitted is formed at the
upper face side of the base body 15 surrounded by the circumferential
wall portion 15d in four directions.  21  fitted to the concave
fitting portion 15e and is bonded to the base body 15 with adhesive
and the like after interposing a cushion member 25 between the lower
face of the cleaning head 14 and the bottom face portion 15c of the
base body 15. Thus, the cleaning device       body 11 integrating the
above is formed. 5[0049]        The cushion member 25 interposed
between the lower face of the cleaning head 14 and the base body 15
is made of sponge (of which material is urethane foam, for example),
for example, as cushion material being softer than the base body 15.
In the present embodiment, the cushion member 25 includes an upper
sponge member 25a 10 having a rectangular plane shape of which size
is approximately the same as the concave fitting portion 15e of the
base body 15 and a lower sponge member 25b having a rectangular plane
shape which is a size smaller than the upper sponge member 25a. The
cushion member 25 is attached over approximately entire area of the
lower face of the cleaning head 14 so as to fill clearance between
the plurality of reinforcement ribs 21 15arranged at the lower face
side of the cleaning head 14 and the bottom face portion 15c of 



the base body 15 in a state that the sponge members 25a, 25b are
stacked. [0050]        Since the cleaning device 11 is formed as
interposing the cushion member 25 between the lower face of the
cleaning head 14 and the bottom face portion 15c of the 20 base body
15, the bottom face portion 15c of the base body 15 can be pushed out
by the cushion member 25 in a state of being planarly supported from
the back face side thereof. In addition, it is possible to obtain a
state that the lower face of the bottom face portion 15c to be the
cleaning surface 12 downwardly projects to be a curved shape being
gently curved with gentle elastic urging force of the cushion member
25 (refer to Fig. 5). With 25 the above, in a state that only slight
pressing force is applied from the handle portion 16 to the cleaning
device body 11, for example, cleaning operation can be performed with
a soft feeling as the curved cleaning surface 12 being fitted to a
surface 50 to be cleaned and solid matters such as dust, hair and
dirt can be taken to the vicinity of a center section of the cleaning
sheet 13. Meanwhile, in a state that considerable pressing force is
30 applied from the handle portion 16 to the cleaning device body 11
for performing cleaning operation by pressing the cleaning surface 12
to the surface 50 to be cleaned, the lower face of the base body 15
covered by the cleaning sheet 13 can be a flat surface  29 fitted to
the surface 50 to be cleaned over a wide area with a soft cushion
feeling as the cushion member 25 being easily crushed with a balanced
manner over the entire cushion member 25. [0051] 5Besides sponge, for
example, a flat bag or the like in which air or liquid is
encapsulated can be used as the cushion material being softer than
the base body 15 for the cushion member 25 to be interposed between
the lower face of the cleaning head 14 and the bottom face portion
15c of the base body 15. [0052] 10In the present embodiment, since
the circumferential wall portion 15d structuring  the circumferential
section of the base body 15 has an approximately triangular sectional
shape, an outer circumferential section of the base body 15 becomes
to an acutely-tapered surface against the lower face of the base body
15. Accordingly, even against a floor surface at a corner section of
a wall surface and the floor surface of a floor surface at a
15recessed corner section of a wall surface, cleaning operation can
be performed effectively while the outer circumferential section of
the base body 15 is abutted to the wall surface. 



[0053]        Further, in the present embodiment, a variety of
publicly-known cleaning sheets such as olefinic ultrafine non-woven
fabric, for example, can be used as the cleaning 20sheet 13 to which
dust, dirt and the like are stuck as being attached to the cleaning
device body 11 as covering the cleaning surface 12. [0054]        In
the cleaning device 10 of the present embodiment, as illustrated in
Figs. 2(a), 2(b) and 4, the lower face of the bottom face portion 15c
of the base body 15 includes the  25 wave-like corrugated surface
portion 19 of which vertical cross-section is wave-shaped as having
the ridge portions 17 and the valley portions 18 arranged alternately
and continuously in the direction (perpendicular direction) Y
perpendicular to the predetermined direction X along which cleaning
is performed with the cleaning device body 11 in a planar view of the
lower face of the base body 15. In the present  23 embodinient, the
base body 15 has a rectangular plane shape. Then, the predetermined
direction X in which cleaning can be effectively performed with the
cleaning device body 11 is a direction along a short side portion 15b
of the base body 15 (cleaning device body 11) and the direction Y
perpendicular to the predetermined direction X of the cleaning
5device body 11 in a planar view of the lower face of the base body
15 is a direction along the long side portion 15a of the base body 15
(cleaning device body 11). [0055]        In the present embodiment,
the wave-like corrugated surface portion 19 is structured as a part
of the watering corrugated surface extended in a circular manner from
10 the center section of the base body 15. That is, in the present
embodiment, a watering-like corrugated surface is formed at
approximately entire area of the lower face of the base body 15
except for four corner sections. The wave-like corrugated surface
portion 19 is formed in a manner that end parts of the valley
portions 18 in an area sandwiched by the sixth valley portion 18 and
the tenth valley portion 18 from the center 15 section of the
watering-like corrugated surface are opened to the long side portion
15a of the base body 15 (refer to Figs. 2(a) and 2(b)). A pair of the
wave-like corrugated portions 19 is arranged at both sides in the
long side portion 15a direction as sandwiching the center section of
the base body 15. [0056] 



20Further, each of the valley portions 18 of the wave-like corrugated
surface  portion 19 is curved to be arc-shaped and is extended
obliquely against the predetermined direction X in which cleaning is
performed with the cleaning device body 11 toward a center line C in
the short side direction of the base body 15 from the end part being
opened to the long side portion 15a of the base body 15. Thus, the
valley portions 18 25  along the approximately entire length become
to the oblique guide portions (oblique valley portions) 18a capable
of guiding objects to be stuck to the cleaning sheet 13 (solid
matters such as dust, hair and dirt) in the oblique direction along
the surface of the cleaning sheet 13 in accordance with wiping on the
surface to be cleaned. [0057] 30Further, in the present embodiment,
the valley portions 18 of the wave-like  24 corrugated surface
portion 19 are formed as grooves respectively having an approximate
arc-shaped section which has width on the order of 2 to 10 mm, for
example, and depth on the order of 0.5 to 3 ram from the crest
portion 17a of the ridge portion 17, for example. In total, ten
pieces of the valley portions 18 of the wave-like corrugated 5
surface portion 19 are arranged concentrically about the center
section of the base body 15 as having 5 pieces arranged respectively
at both sides in the long side portion 15a direction as sandwiching
the center section. Further, with respect to the valley portions 18
of the wave-like corrugated surface portion 19, a spread angle 01
(refer to Fig. 2(b)) of the oblique guide portion (oblique valley
portion) 18a against the predetermined direction 10 X is arranged to
be larger than 0 and smaller than 900. It is preferable to be not
less than 10 and not more than 800, and is more preferable to be not
less than 15 and not more than 75. Here, when the valley portion 18
is arc-shaped, the spread angle 01 denotes an angle between a
tangential line in contact with the valley portion 18 and the
cleaning direction X. Since the spread angle of the oblique guide
portion (oblique valley 15 portion) 18a is arranged as described
above, objects to be stuck are more likely to be spread at the time
of cleaning along the oblique guide portion (oblique valley portion)
18a as being stuck to the surface of the cleaning sheet 13. Thus,
cleaning can be performed effectively using the entire cleaning sheet
13. Here, in both cases that the spread angle 01 is 6 (that is, a
case that the valley portion 18 is arranged along the short side
direction 20 of the base body 15) and that the spread angle 01 is 90
(that is the valley portion 18 is arranged along the long side
direction of the base body 15), objects to be stuck are more unlikely
to be spread to a wide range of area of the surface of the cleaning
sheet 13. [0058] In the present embodiment, the ridge portions 17 and
the valley portions 18 of 25 the wave-like corrugated surface portion
19 are placed symmetrically as sandwiching the center line C in the
short side direction of the base body 15. Accordingly, solid matters
such as dust can be stuck to a wide range of area of the surface of
the cleaning sheet 13 in cases that the surface to be cleaned is
wiped while moving the cleaning device body 11 backward in the
predetermined direction (cleaning direction) X and that the surface
to be 30 cleaned is wiped while moving the cleaning device body 11
frontward and backward in the predetermined direction in a
reciprocated manner as well as a case that the surface to be cleaned
is wiped while moving the cleaning device body 11 frontward in the
predetermined direction X, for example. Further, solid matters such



25 more effectively by appropriately switching the front and back as
rotating the base body 15 against the handle portion 16 by 1800.
[0059] Further, in the present embodiment, a center wave-like
corrugated surface  5 portion 19" including a plurality of ridge
portions 17" and valley portions 18" which are circular-ring-shaped
as being concentrically placed are formed at the center section of
the lower face of the base body 15 sandwiched by the wave-like
corrugated surface portion 19 of the both sides as a part of the
watering-like corrugated surface. The valley portions 18" of the
center wave-like corrugated surface portion 19" respectively have a
10closed circular ring shape without having an end part opened to the
long side portion 15a of the base body 15. [0060]        Further, in
the present embodiment, deep groove portions 26 formed by cutting
further deeply into the bottom parts of the valley portions 18, 18',
18" are arranged at  15 sections of the respective valley portions
18, 18" overlapped with the circumferential wall portion 15d of the
base body 15 having an approximately triangular sectional shape as
well as at a section of a valley portion 18' of a later-mentioned
auxiliary wave-like corrugated surface portion 19' overlapped with
the circumferential wall portion 15b. Owing to that the deep groove
portions 26 are arranged at the sections of the valley  20 portions
18, 18', 18" overlapping with the circumferential wall portion 15b,
the circumferential wall portion 15d having large thickness becomes
partly thin and the top end of the acute outer circumferential part
of the circumferential wall portion 15d becomes more likely to be
downwardly bent. Accordingly, it is possible to effectively avoid the
outer circumferential part from being turned upward when the outer
25circumferential part of the base body 15 is abutted to a wall
surface of a corner section against a floor surface, for example.
[0061]           Here, owing to that the circumferential wall portion
15b having large thickness is arranged to be partly thin, the deep
groove portion 26 also has an effect to prevent 30occurrence of
strain during cooling in a molding process when manufacturing the
base  26 



body 15 with molding. [0062]        Then, in the present embodiment,
sections sandwiched by the respective adjacent valley portions 18 of
the wave-like corrugated surface portion 19 are arranged as being  5
the ridge portions 17. In the present embodiment, since the valley
portions 18 curved as being arc-shaped and obliquely extended are the
oblique guide portions (oblique valley portions) 18a along the
approximately entire length, the plurality of projection ribs 20 are
arranged along approximately entire length of the respective ridge
portions 17 at least as sections of the respective ridge portions 17
along the oblique guide portions (oblique  10 valley portions) 18a of
the valley portions 18. The plurality of projection ribs 20 is
arranged as projecting from the crest portions 17a of the respective
ridge portions 17 at intervals on the order of 2 to 10 mm in the
extending direction of the crest portions 17a, for example. [0063]
15Further, in the present embodiment, the projection ribs 20 are
line-shaped rib pieces 20a which are arranged at the ridge portions
17 preferably in a width direction being perpendicular (at a right
angle) to the extending direction of the oblique guide portions
(oblique valley portions) 18a of the valley portions 18 in a planar
view of the lower face of the base body. Owing to that the projection
ribs 20 are the line-shaped rib  20 pieces 20a arranged in the width
direction of the ridge portions 17, it becomes possible to more
effectively perform a function to feed stuck objects as being guided
by the oblique guide portions (oblique valley portions) 18a along the
surface of the cleaning sheet 13 in the direction to the adjacent
valley portion 18 via clearance between the projection ribs 20 as
spreading objects to be stuck sandwiched by a section of the surface
of the cleaning  25 sheet 13 contacting to the ridge portion 17 and
the surface to be cleaned or objects to be stuck existing ata
periphery of a section of the surface of the cleaning sheet 13
contacting to the projection ribs 20 in the direction to the adjacent
valley portion 17. In addition, the projection ribs 20 also has a
function to further facilitate sticking of grime, dust and the like
on the surface to be cleaned to the cleaning sheet 13 owing to a
scraping effect.  27        The cleaning device 10 of the present
embodiment includes the line-shaped rib pieces 20 which are arranged
obliquely against the predetermined direction X. With the line-shaped
rib pieces 20 described above, objects to be stuck such as dust are
more likely to be spread to the entire surface of the cleaning sheet
13 and grime, dust and the like on 5the surface to be cleaned are
much more likely to be stuck to the cleaning sheet 13. [0065]
Here, in the light of easiness of movement of dust and the like and
easiness of manufacturing the base body 15, height of the projection
ribs 20 (distance from a crest part of the ridge portion 17 to a
crest part of the projection rib 20) is preferably in a range  10
between 0.3 mm and 1 mm and more preferably in a range between 0.4 mm
and 0.7 mm from a viewpoint of capability of eliminating dust and the
like on the surface to be cleaned and capability of widely spreading
dust and the like as being stuck to the cleaning sheet 13. Meanwhile,
depth of the valley portions 18 (distance from a crest part of the
ridge portion 17 to a deepest part of the valley portion 18) is
preferably in a range 



15 between 0.7 mm and 3 mm and more preferably in a range between 0.8
mm and 2 mm. It is preferable that the height of the projection ribs
20 is smaller than the depth of the valley portions 18. [0066] In the
present embodiment, a plurality of projection ribs 20" is arranged as
20 projecting from the crest portions 17a" of the respective ridge
portions 17" at intervals in the extending direction of the crest
portions 17a" as line-shaped rib pieces arranged in the width
direction of the ridge portions 17" also at the plurality of
circular-ring-shaped ridge portions 17" of the center wave-like
corrugated surface portion 19". Since the projection ribs 20" are
arranged also at the ridge portions 17" of the center wave-like  25
corrugated surface portion 19", stuck objects to be guided by the
valley portions 18 of the wave-like corrugated surface portion 19 are
fed along the surface of the cleaning sheet 13 in directions of the
valley portions 18" of the center wave-like corrugated surface
portion 19" via clearance between the projection ribs 20" in
accordance with wiping of the surface to be cleaned. Accordingly,
objects to be stuck can be stuck to a wider area.  28        Further,
in the present embodiment, width of the crest portions 17a, 17a" of
the ridge portions 17, 17" of the wave-like comigated surface portion
19 and the center wave-like corrugated surface portion 19" structured
respectively with a corrugated surface extended from the center
section of the base body 15 in a circular watering  5 manner is
widened stepwise or gradually toward the ridge portions 17, 17" at
the center side. Accordingly, it is preferable that the crest portion
17a" of the ridge portion 17" at least at the center section where
the handle portion 16 is joined to the cleaning head 14 is a
plane-shaped crest portion having considerable width. Owing to that
the crest portion 17a" of the ridge portion 17" at the center section
where the handle portion 16 is joined is  10 formed as the
plane-shaped crest portion, pressing load can be supported by wide
area due to the plane-shaped crest portion 17a" in a stable state at
the center section of the vicinity of the handle portion 16 where
large pressing load is applied when pressing force is applied from
the handle portion 16 to the cleaning device body 11 for performing
cleaning operation as pressing the cleaning surface 12 to the surface
to be cleaned.  15 Accordingly, it is possible to effectively avoid
the valley portions 18" from being easily crushed. Preferably, the
crest portion 17a" of the ridge portion 17" at least at the center
section has a plane-shaped crest part and the rest of the crest
portions 17a have curved crest parts. With the above, the entire
lower face of the base body 15 can be a flat surface when pressing
force is applied from the handle portion 16 to the cleaning device
20body 11. [0068]        Further, in the cleaning device 10 of the
present embodiment, the auxiliary wave-like corrugated surface
portion 19' of which vertical cross-section in the predetermined
direction X along which cleaning is performed with the cleaning
device  25 body 11 is wave-shaped as having the ridge portions 17'
and the valley portions 18' arranged alternately and continuously is
arranged respectively at four corner sections at the lower face of
the base body 15. [0069]              In the present embodiment, each
of the auxiliary wave-like corrugated surface 



30portions 19' includes four valley portions 18' extended as being
quadrant-shaped concentrically about each comer. One end part of each
valley portion 18' is opened to the short side portion 15b of the
base body 15 having a rectangular plane shape and the  29 other end
part thereof is opened to the long side portion 15a of the base body
15 having the rectangular plane shape. Since each valley portion 18'
is extended as being quadrant-shaped, the approximately entire length
thereof becomes an auxiliary oblique guide portion (auxiliary oblique
valley portion) 18a' which is extended obliquely against 5the short
side portion 15b in a curved state. [0070]        Sections sandwiched
by the respective adjacent valley portions 18' of the auxiliary
wave-like corrugated surface portion 19' are arranged as being the
ridge portions 17'. In the present embodiment, since the valley
portions 18' are the auxiliary oblique  10 guide portions (auxiliary
oblique valley portions) 18a' along the approximately entire length,
it is preferable that a plurality of projection ribs 20' is arranged
along the approximately entire length of the respective ridge
portions 17' at least as sections of the respective ridge portions
17' along the auxiliary oblique guide portions (auxiliary oblique
valley portions) 18a' of the valley portions 18'. The plurality of
projection ribs 20 is  15 line-shaped rib pieces which are arranged
at the ridge portions 17' preferably in a width direction being
perpendicular (at a right angle) to the extending direction of the
valley portions 18' in a plain view of the lower face of the base
body 15. The plurality of projection ribs 20 is arranged as
projecting from the crest portions 17a' of the respective ridge
portions 17' at intervals on the order of 2 to 10 nun in the
extending direction of the 20crest portions 17a', for example. [0071]
Owing to that the auxiliary wave-like corrugated surface portion 19'
including the valley portions 18' of which end parts are opened to
the short side portion 15b as being extended obliquely against the
short side portion 15b and the ridge portions 17'  25 having the
plurality of projection ribs 20' at the crest portions 17a' is
arranged at the lower face of the base body 15, objects being solid
matters such as dust can be stuck to a wide range of area of the
cleaning sheet 13 which covers the cleaning surface 12 as being
guided by the valley portions 18' and the projection ribs 20' of the
ridge portions 17' even when cleaning operation is performed with the
cleaning device body 11 along a corner 30 section between a floor
surface and a wall surface, for example, as the cleaning direction
being the direction Y which is perpendicular to the predetermined
direction X in a planar view of the lower face of the base body 15.  



30 [0072]        Further, in the present embodiment, since the other
ends of the valley portions 18' of the auxiliary wave-like corrugated
surface portion 19' are opened to the long side portion 15a of the
base body 15, objects being solid matters such as dust can be stuck
to a  5 wider range of area of the cleaning sheet 13 which covers the
cleaning surface 12 as being guided by the valley portions 18' and
the projection ribs 20' of the ridge portions 17' along with the
valley portions 18 and the projection ribs 20 of the ridge portions
17 of the wave-like corrugated surface portion 19 even when cleaning
operation is performed with the cleaning device body 11 in the
predetermined direction X. 10[0073]        As illustrated in Figs. I
and 3, the cleaning device 10 of the present embodiment includes a
handle 16 as a handle portion attached to the top face portion 14a of
the cleaning head 14. The handle 16 as the handle pOrtion includes a
holding portion 27 at an upper end part and a handle body 28
interposed between the cleaning head 14 and the  15 holding portion
27. The handle body 28 is assembled so that the handle portion 16
including the holding portion 27 has length on the order of 100 to
150 cm as a whole, for example, to be suitable for performing
cleaning operation by joining a plurality of cylindrical pipes 29 in
the axial direction via a joint portion of a later-mentioned joint
structure 30. The rotary joint portion 23 is arranged at a lower end
part of the handle  20 body 28. As described above, the handle
portion 16 becomes capable of being rotated in the up-down direction
and the lateral direction against the cleaning device body 11 by
rotatably joining the rotary joint portion 23 to the handle support
joint portion 22 which is arranged at the top face portion 14a of the
cleaning head 14. The holding portion 27 is attached to the upper end
part of the handle body 28 in a detachably attachable manner 25via a
joint portion 31 which has approximately similar structure as the
later-mentioned cylindrical pipe joint structure 30. [0074]
The holding portion 27 being a molded component made of acrylonitrile
butadiene styrene (ABS), for example, has an approximately
cylindrical shape. of which  30 diameter and outline are suitable for
holding by hand, as illustrated in Fig. 6 as well. In the present
embodiment, an antislip end member 32 made of ethylene-vinyl acetate
(EVA) resin, for example, as soft material is integrally attached to
the upper end part of the  31 holding portion 27 as an end cap. Since
the end cap 32 is attached to the upper end part of the holding
portion 27, the cleaning device 10 can be more unlikely to fall as
increasing friction force between a wall surface and the upper end
part of the holding portion 27 to be abutted to the wall surface as
described later. Further, owing to that an  5 end surface of the end
cap 32 is formed to be a taper surface 32a having an oblique surface
by performing cutting, molding or the like obliquely, the friction
force can be further increased as the upper end part of the holding
portion 27 being abutted to the wall surface in a stable state. 



[0075] 10A joint portion 31 for joining the handle body 28 is
arranged at the lower end part of the holding portion 27. The joint
portion 31 includes an end sleeve portion 33 to which an uppermost
cylindrical pipe 29 structuring the handle body 28 is to be inserted,
a circular zonal groove 34 which is formed with a cutout of an outer
circumferential surface at the lower end part of the holding portion
27, a cutout ring member 35 which has an  15 engaging projection 36
at the inner circumferential surface thereof; a button member 37
which is to be attached to a cutout portion 35a of the cutout ring
member 35, and the like. The joint portion 31 joins the handle body
28 in a detachably attachable manner with a detachably attachable
structure being similar to the later-mentioned pipe joint structure
30 in a state that a diameter-reduced male-side end portion 29a of
the cylindrical pipe 29 of 20the handle body 28 is inserted to the
end sleeve portion 33. [0076]        In the present embodiment, the
hanelle body 28 of the handle 16 is formed by joining the plurality
of cylindrical pipes 29 with the pipe joint structure 30 for
integrally joining a pair of the cylindrical pipes 29 in the axial
direction. That is, the cleaning  25 device 10 is put into market in
a state of being separated into components such as the cleaning head
14, cylindrical pipes 29 and the like as being a package of the
components for convenience of transportation and distribution. At the
time of usage, the components are to be assembled. According to the
pipe joint structure 30 of the present embodiment, joining operation
of each pair of the cylindrical pipes 29 can be performed smoothly
30when the handle body 28 of the handle 16 is formed as integrally
joining the plurality of cylindrical pipes 29 in the axial direction.
32 [0077]        Further, the pipe joint structure 30 has a function
to enable to perform cleaning operation in a further stable state
while the engaging projection 36 (refer to Fig. 8(c)) inserted to
from the outside and engaged with a male-side projection insertion
hole 43c  5 and a female-side projection insertion hole 43b which are
matched for integrally joining each pair of the cylindrical pipes 29
is prevented from being easily detached from the male-side projection
insertion hole 43c during usage of the cleaning device 10. [0078]
Further, as illustrated in Figs. 8(a) to 8(c), the pipe joint
structure 30 has a 



10 function to effectively avoid difficulty of joining due to
interference between the end surface of the male-side end portion 29a
and the end surface of the female-side end portion 29b by correcting
positional misalignment of center axes even in a case that the
male-side end portion 29a is inserted to the female-side end portion
29b with the misalignment of the center axes when the male-side end
portion 29a of one end  15 cylindrical pipe 29 among each pair of the
cylindrical pipes 29 is to be inserted to the female-side end portion
29b of the other cylindrical pipe 29 when the male-side end portion
29a of the one cylindrical pipe 29 out of each pair of the
cylindrical pipes 29 is to be inserted to the female-side end portion
29b of the other cylindrical pipe 29. [0079] 20As illustrated in
Figs. 8(a) to 8(c), the pipe joint structure 30 is a joint portion
structure in which the male-side end portion 29a of one cylindrical
pipe 29 is inserted to the female-side end portion 29b of the other
cylindrical pipe 29, the engaging projection 36 is engaged from the
outside after the male-side projection insertion hole 43c and the
female-side projection insertion hole 43b are matched, and a
sleeve-like member 39 is  25 attached as covering a joint line
portion 50 between the male-side end portion 29a and the female-side
end portion 29b. As illustrated in Figs. 9(a) to 9(c) as well, the
female-side end portion 29b is provided with a positioning guide rib
42 which inwardly projects from an inner circumferential surface of
the female-side end portion 29b at a section being apart from the
female-side projection insertion hole 43b in the circumferential
direction.  30 The male-side end portion 29a is provided with a guide
groove 45 extended from a top edge part of the male-side end portion
29a in the axial direction at a section corresponding to the
positioning guide rib 42 as being apart from the male-side projection
insertion hole  33 43c in the circumferential direction. The
male-side end portion 29a is inserted to the female-side end portion
29b until the male-side projection insertion hole 43c is matched to
the female-side projection insertion hole 43b while the positioning
guide rib 42 of the female-side end portion 29b is guided as being
engaged with the guide groove 45 of the 5male-side end portion 29a.
[0080]        Further, in the present embodiment, the positioning
guide rib 42 is arranged at a part at the radially opposite side to
the female-side projection insertion hole 43b as being apart from the
female-side projection insertion hole 43b in the circumferential
direction.  10 The guide groove 45 is arranged at a part at the
radially opposite side to the male-side projection insertion hole 43c
as being apart from the male-side projection insertion hole 43c in
the circumferential direction. The male-side end portion 29a is the
diameter-reduced end portion of the one cylindrical pipe 29. [0081]
15Further, in the present embodiment, the positioning guide rib 42
formed integrally with the sleeve-like member 39 as projecting from
the inner surface of the sleeve-like member 39 inwardly projects from
the inner circumferential surface of the female-side end portion 29b
as being inserted to and engaged with a positioning engagement hole
44 formed at the female-side end portion 29b when the sleeve-like 



20member 39 is attached to the female-side end portion 29b. [0082]
Further, as illustrated in Figs. 8(a) to 8(c), 10(a) and 10(b), in
the pipe joint structure 10, an abutment rib 51 which abuts to the
end surface of the female-side end portion 29b from the back side is
arranged at the sleeve-like member 39 continuously or  25
discontinuously in the circumferential direction as inwardly
projecting from the inner circumferential surface of a section
covering the joint line portion 50. Fig. 8(a) and the like illustrate
a case that the abutment rib 51 is arranged continuously in the
circumferential direction as being circular-shaped with a cutout at a
part in the circumferential direction. An insertion guide slope
portion 52 extended as being sloped 30outwardly in the
circumferential direction toward a top' end side of the sleeve-like
34 member 39 at the axially opposite side of the sleeve-like member
39 to an abutment surface 5Ia (refer to Figs. 10(a) and 10(b)) with
the female-side end portion 29b is arranged at the abutment rib 51
continuously or discontinuously in the circumferential direction.
Fig. 8(a) and the like illustrate a case that the insertion guide
slope portion 52 5 is arranged continuously in the circumferential
direction. The male-side end portion 29a of the one cylindrical pipe
29 is inserted to the female-side end portion 29b as being guided by
the insertion guide slope portion 52 as illustrated in Figs. 8(a) to
8(c) in a state that the sleeve-like member 39 is attached to the
female-side end portion 29b of the other cylindrical pipe 29 while
the end surface of the female end portion is abutted to the
10abutment surface 51a of the abutment rib 51 as illustrated in Figs.
10(a) and 10(b). [0083]        Further, in the present embodiment,
the male-side end portion 29a is the diameter-reduced end portion of
the one cylindrical pipe 29. [0084] 15The handle body 28 is assembled
so that the handle portion 16 including the holding portion 27 has
length on the order of 100 to 150 cm as a whole, for example, to be
suitable for performing cleaning operation by joining the plurality
of cylindrical pipes 29 made of aluminum alloy or acrylonitrile
butadiene styrene (ABS), for example, in the axial direction via the
pipe joint structure 30. The lower end part of the handle body 28
20is rotatably connected to the cleaning head 14 via the rotary joint
portion 23 (refer to Fig. 1). 



[0085]        In the present embodiment, each pair of the cylindrical
pipes 29, 29 among the plurality of cylindrical pipes 29 structuring
the handle body 28 is integrally joined 25 respectively in the axial
direction via the joint portion having the pipe joint structure 30.
That is, in the present embodiment, as illustrated in Figs. 8(a) to
8(c), the diameter-reduced male-side end portion 29a of the one
cylindrical pipe 29 is inserted to a pipe insertion opening 38 of the
female-side end portion 29b of the other cylindrical pipe 29, the
engaging projection 36 is inserted and engaged from the outside after
the 30male-side projection insertion hole 43c and the female-side
projection insertion hole 43b  35 are matched, and the sleeve-like
member 39 is attached as covering the joint line portion 50 between
the male-side end portion 29a and the female-side end portion 29b
from the outside. Thus, the joint portion is structured. [0086] 5In
the present embodiment, as illustrated in Fig. 7 as well, the
sleeve-like member 39 includes a sleeve body 39a, the cutout ring
member 35 and the button member 37. As illustrated in Figs. 9(a) to
9(c) as well, the sleeve-like member 39 is a hollow cylindrical
member of which inner diameter is approximately the same as the outer
diameter of the cylindrical pipe 29 and of which outer
circumferential surface is shaped  10 so that an axially-intermediate
section is smoothly swelled as the axially-intermediate section
between opening portions at both ends being formed thicker than
sections at the vicinity of the opening portions. A circular zonal
groove 40 extended in the circumferential direction is formed with a
cutout having a zonal groove shape at the outer circumferential
surface at the swelled axially-intermediate section of the
sleeve-like 15member 39. As described later, the cutout ring member
35 and the button member 37 are attached to the circular zonal groove
40. [0087]        Further, a sleeve projection insertion hole 43a is
formed as being opened at the circular zonal groove 40 of the sleeve
body 39a. The engaging projection 36 arranged  20 integrally with the
cutout ring member 35 is inserted and attached to the sleeve
projection insertion hole 43a. A cut 53 extended in the axial
direction of the sleeve-like member 39 is formed to cross a center
section of the sleeve projection insertion hole 43a. Owing to that
the cut 53 is formed, the sleeve body 39a can be elastically deformed
as being capable of increasing the diameter thereof. Accordingly, the
sleeve body 39a can be 25attached to the female-side end portion 29b
of the cylindrical pipe member 29. 



[0088] Further, in the present embodiment, the circular abutment rib
51 is formed integrally with the sleeve body 39a as inwardly
projecting from the inner circumferential        surface of a section
of the sleeve body 39a covering the joint line portion 50 between the
30male-side end portion 29a of the one cylindrical pipe 29 and the
female-side end portion  36 29b of the other cylindrical pipe 29. The
abutment rib 51 projects to the inner side (inner diameter side)
slightly having the same height as the thickness of the end surface
of the female-side end portion 29b of the other cylindrical pipe 29.
The sleeve-like member 39 is attached to the female-side end portion
29b while the end surface of the 5female-side end portion 29b is
abutted to the abutment surface 51a of the abutment rib 51
flatly-formed at the back end side of the sleeve body 39a. [0089] In
the present embodiment, the insertion guide slope portion 52 extended
as being sloped outwardly in the circumferential direction toward the
top end side of the 10 sleeve-like member 39 from a section being
axially opposite to the abutment surface 51a with the female-side end
portion 29b is arranged at the abutment rib 51. In the present
embodiment, the insertion guide slope portion 52 is arranged as a
slope surface 52a being linearly sloped outwardly in the radial
direction with a slope angle being preferably between 10 and 30
against the axial direction of the sleeve-like member 39. 15[0090]
Further, in the present embodiment, the positioning guide rib 42 is
integrally arranged at the inner circumferential surface of the
sleeve body 39a as projecting 



inwardly from a position at a radially opposite side to the sleeve
projection insertion hole 43a (refer to Figs. 8(a) to 8(c) and
10(a)). In the present embodiment, the positioning 20 guide rib 42 is
a plate-shaped rib having an approximately rectangular shape extended
in the axial direction of the sleeve body 39a. The positioning guide
rib 42 is inserted to and engaged with the positioning engagement
hole 44 formed at the female-side end portion 29b when the sleeve
body 39a is attached to the female-side end portion 29b of the other
cylindrical pipe 29. Thus, the positioning guide rib 42 projects
inwardly from 25the inner circumferential surface of the female-side
end portion 29b. [0091] In the present embodiment, the sleeve-like
member 39 is formed by attaching the    cutout ring member 35 and the
button member 37 to the circular zonal groove 40 of the sleeve body
39a after the sleeve body 39a is attached to the female-side end
portion 29b 30of the other cylindrical pipe 29. The sleeve body 39a
is attached to the female-side end  37 portion 29b while the
positioning guide rib 42 is inserted to and engaged with the
positioning engagement hole 44 formed at the female-side end portion
29b as being elastically deformed to increase the diameter with
expansion of the cut 53. Further, with the above, the sleeve
projection insertion hole 43a is placed to be matched to the
5female-side projection insertion hole 43b of the female-side end
portion 29b. [0092] As illustrated in Fig. 7, the cutout ring member
35 is a member being approximately-ring-shaped and zonal-plate-shaped
having similar width to the circular zonal groove 40 of the sleeve
body 39a as being formed with curvature to be arc-shape  10 exceeding
a half-round. The engaging projection 36 is arranged integrally
therewith as inwardly projecting from the inner circumferential
surface at a center section facing to the cutout portion 35a.
Further, a leg-part engagement groove 35b is formed to be a cutout as
being extended in the circumferential direction from the cutout
portion 35a at the inner surface of a section continuing from the
cutout portion 35a of the cutout ring member 35.  15 The cutout ring
member 35 is attached as being fitted from the outside to the
circular zonal groove 40 of the sleeve body 39a in a state that the
engaging projection 36 is inserted to and engaged with the sleeve
projection insertion bole 43a of the sleeve body 39a and the
female-side projection insertion hole 43b of the female-side end
portion 29b which are matched while pushing out the cutout portion
35a with elastic deformation. 



20 With the above, the top end section of the engaging projection 36
is placed as inwardly projecting from the inner circumferential
surface of the female-side end portion 29b of the other cylindrical
pipe 29 in a state that a taper surface 36a formed at the top end
section is oriented to the pipe insertion opening 38 side of the
female-side end portion 29b (refer to Figs. 8(a) and 9(a)). 25[0093]
Further, owing to pressing operation of the button member 37, the
cutout ring member 35 becomes to function as an elastic portion which
generates urging force inwardly in the radial direction as being
deformed outwardly in the radial direction. Accordingly, the engaging
projection 36 inwardly projects from the inner circumferential
30surface of the sleeve-like member 39 in a state that the engaging
projection 36 integrated therewith is pressed from the outside.  38
[0094]        The button member 37 being a plastic-made molded
component having an oval plane shape of which outer circumferential
surface is a gently-convexed curved surface (refer to Fig. 9(c)), for
example, includes a pair of press leg portions 37a integrally  5
extended from edge parts at both sides (refer to Fig. 7). The button
member 37 is attached to cover the circular zonal groove 40 at the
area of the cutout portion 35a in a state that clearance 47 is
maintained against the circular zonal groove 40 while the press leg
portions 37a are engaged respectively with the leg-part engagement
grooves 35b at both sides sandwiching the cutout portion 35a of the
cutout ring member 35 (refer to Figs. 108(a) to 8(c) and 9(a)).
[0095]        With the above, the sleeve-like member structured with
the sleeve body 39a, the cutout ring member 35 and the button member
37 is attached to the female-side end portion 29b of the other
cylindrical pipe 29 and the positioning guide rib 42 is arranged as
15 inwardly projecting from the inner circumferential surface of the
female-side end portion 29b in a state that the end surface of the
female-side end portion 29b is abutted to the abutment surface 51a of
the circular abutment rib 51. [0096] As illustrated in Figs. 7, 8(a)
to 8(c), and 9(a) to 9(c), the male-side end portion 



20 29a of the one pipe member 29 to be joined to the female-side end
portion 29b of the other cylindrical pipe 29 is formed in a state of
being diameter-reduced so as to have an outer diameter to be capable
of being inserted to the pipe insertion opening 38 of the female-side
end portion 29b. The male-side projection insertion hole 43c capable
of being matched to the female-side projection insertion hole 43b of
the female-side end  25 portion 29b and the sleeve projection
insertion hole 43a of the sleeve body 39a is opened and formed at the
male-side end portion 29a. Further, a guide concave portion 54 being
a running-over start part when the taper surface 36a of the engaging
projection 36 runs over the outer circumferential surface of the
male-side end portion 29a toward the male-side projection insertion
hole 43c is arranged at the top edge part of the male-side  30 end
portion 29a at a section axially adjacent to the male-side projection
insertion hole 43c by denting the top edge part to be a concave shape
without reaching the male-side projection insertion hole 43c.  39
[0097]        Further, the guide groove 45 linearly extended in the
axial direction from the top edge part of the male-side end portion
29a as being placed at the radially opposite side to the male-side
projection insertion hole 43c is formed at the male-side end portion
29a by  5 forming a cutout at the male-side end portion 29a or
denting the outer circumferential surface like a groove shape. The
guide groove 45 is arranged from the top edge part of the male-side
end portion 29a without reaching a base end portion 46 of the
diameter-reduced male-side end portion 29a with width being slightly
wider than the positioning guide rib 42 so that the positioning guide
rib 42 of the female-side end portion 1029b can be guided as being
slidably engaged therewith. [0098]        Further, in the present
embodiment, as described above, the abutment rib 51 projecting
inwardly is circularly arranged at the inner circumferential surface
at a position deviated to the top end side in the
axially-intermediate section between opening parts of  15 both sides
as the section to cover the joint line portion 50 between the
male-side end portion 29a and the female-side end portion 29b. The
abutment rib 51 inwardly projects from the inner circumferential
surface of the sleeve body 39a preferably having approximately the
same height as the thickness of the end surface of the female-side
end portion 29b of the other cylindrical pipe 29. The end surface of
the female-side end  20 portion 29b is abutted to the abutment
surface 51a of the abutment rib 51 flatly-formed at the back end side
of the sleeve body 39a (refer to Figs. 10(a) and 10(b)). Here, the
abutment rib 51 is not necessarily required to be arranged
continuously in the circumferential direction along the entire
circumference of the inner circumferential surface of the sleeve body
39a. The abutment rib 51 may be arranged with a cutout  25 partly in
the circumferential direction or may be arranged discontinuously in
the circumferential direction. In the present embodiment, the
abutment rib 51 is arranged circularly with a cutout partly in the
circumferential direction in the light of easiness of molding the
sleeve body 39a with synthetic resin, and the like (refer to Figs. 7
and 8(a)). [0099] 30In the present embodiment, the insertion guide
slope portion 52 is arranged at the abutment rib 51 extended as being
sloped outwardly in the circumferential direction 



toward the top end side of the sleeve-like member 39. In the present
embodiment, the  40 insertion guide slope portion 52 is arranged
along the entire length in the circumferential direction of the
abutment rib 51 having a cutout partly while the slope surface 52a is
linearly sloped outwardly in the radial direction with a slope angle
02 (refer to Fig. 10(a)) being preferably between 100 and 300 against
the axial direction of the sleeve-like 5member 39. [0100] Here, not
necessarily required to be arranged continuously along the entire
length of the abutment rib 51, the insertion guide slope portion 52
may be formed  discontinuously in the circumferential direction as
well. For example, as illustrated in 10 Fig. 11, it is also possible
that the insertion guide slope portion 52 is structured with a
plurality of taper ribs 55 respectively having a taper surface as
being arranged at predetermined intervals in the circumferential
direction. It is preferable that the insertion guide slope portion 52
is arranged to be capable of covering at least three positions in the
radial direction having the center axis of the sleeve-like member 39
as the 15 center. Further, not necessarily required to be linearly
sloped, the slope surface 52a of the insertion guide slope portion 52
to the outside in the radial direction may be also a slope surface
sloped as being curved, for example. [0101] For joining a pair of the
cylindrical pipes 29, 29 in the present embodiment, the 20 male-side
end portion 29a of the one cylindrical pipe 29 is inserted to the
pipe insertion opening 38 of the female-side end portion 29b of the
other cylindrical pipe 29 to which the sleeve-like member 39 is
attached, as illustrated in Fig. 8(a). Owing to that the guide groove
45 which is arranged at the male-side end portion 29a as being
extended in the axial direction is guided as being engaged with the
positioning guide rib 42 which 25 projects from the inner surface of
the female-side end portion 29b as illustrated in Fig. 8(b), such
inserting operation can be smoothly performed in a stable state while
positioning is performed. [0102]             Further, in the present
embodiment, as illustrated in Figs. 9(a) and 9(c), a 30marking
portion 56 which indicates a position where the positioning guide rib
42 projects 



41 is arranged at a position of the outer circumferential surface of
the sleeve-like member 39 circumferentially corresponding to the
positioning guide rib 42 at the inner circumferential surface. When
the male-side end portion 29a is to be inserted to the female-side
end portion 29b while performing alignment of the guide groove 45
with the  5 marlcing portion 56, the guide groove can be easily
engaged with the positioning guide rib 42. Accordingly, inserting
operation until the male-side projection insertion hole 43c is
matched to the female-side projection insertion hole 43b and the
sleeve projection insertion hole 43a can be performed more smoothly.
[0103] 10After the male-side end portion 29a is inserted until the
top edge part of the male-side end portion 29a is abutted to the
taper surface 36a of the engaging projection 36 which projects from
the inner surface of the female-side end portion 29b (refer to Fig.
8(b)), the male-side end portion 29a is to be further inserted.
Accordingly, owing to that the taper surface 36a of the engaging
projection 36 runs over the outer circumferential  15 surface of the
male-side end portion 29a via the guide concave portion 54 at the top
edge part of the male-side end portion 29a, the cutout ring member 35
is increased in diameter and the engaging projection 36 is pushed up.
[0104] When the male-side end portion 29a is inserted until the
male-side projection  20 insertion hole 43c of the male-side end
portion 29a is matched to the female-side projection insertion hole
43h of the female-side end portion 29b and the sleeve projection
insertion hole 43a of the sleeve body 39a as illustrated in Fig.
8(c), the engaging projection 36 is depressed with inward urging
force of the cutout ring member 35 which is in a diameter-increased
state. Owing to the depression of the engaging projection 36,  25 the
engaging projection 36 is locked and engaged concurrently with the
male-side projection insertion hole 43c of the male-side end portion
29a, the female-side projection insertion hole 43b of the female-side
end portion 29b and the sleeve projection insertion hole 43a of the
sleeve body 39a in a state of lying astride the matched projection
insertion holes 43a, 43b, 43c. Thus, the joint portion of the pair of
cylindrical pipes 29, 29 is 30formed with the overlapped male-side
end portion 29a and female-side end portion 29b.  42 [0105]        In
the present embodiment, in a state that the engaging projection 36 is
engaged concurrently with the respective projection insertion holes
43; 43b, 43c as illustrated in Fig. 8(c), the base end portion 46 of
the diameter-reduced male-side end portion 29a is 



5 abutted to the opening circumferential portion of the pipe
insertion opening 38 of the female-side end portion 29b at the joint
line portion 50. Accordingly, owing to that the opening
circumferential portion of the pipe insertion opening 38 of the
female-side end portion 29b is supported by the base end portion 46,
the pair of cylindrical pipes 29, 29 can be joined in a further
stable state. 10[0106]        Further, in the present embodiment, for
releasing the joined state of the pair of cylindrical pipes 29, 29
joined by the joint portion with the pipe joint structure 30, the
button member 37 is pressed to reduce clearance 47 against the
circular zonal groove 40 (refer to Figs. 8(a) to 8(c)) as illustrated
in Fig. 12. Owing to pressing of the button  15 member 37, the cutout
ring member 35 is pushed out outwardly along the outer
circumferential surface of the circular zonal groove 40 as expanding
the cutout portion 35a with pressing force via the press leg portions
37a which are engaged with the leg-part engagement grooves 35b (refer
to Fig. 6). Since the cutout, ring member 35 is pressed outwardly,
the engaging projection 36 is disengaged at least from the male-side
projection  20 insertion hole 43c of the male-side end portion 29a.
in this state, it is possible to easily release the joined state of
the pair of cylindrical pipes 29, 29 by pulling out the male-side end
portion 29a from the female-side end portion 29b. [0107] According to
the cleaning device 10 of the present embodiment having the above  25
structure, cleaning of a surface to be cleaned can be effectively
performed while having solid matters such as dust, hair and dirt
stuck to a wide range of area of the cleaning sheet 13 which is
attached as covering the cleaning surface 12 of the cleaning device
body 11. [0108]              That is, according to the present
embodiment, the lower face of the base body 15 30structuring the
cleaning device body 11 includes the wave-like con-ugated surface
portion  43 19 in which the ridge portions 17 and the valley portions
18 are continuously arranged. The valley portions 18 of the wave-like
corrugated surface portion 19 are provided with the oblique guide
portions (oblique valley portions) 18a of which end parts are opened
to the long side portion 15a facing to the predetermined direction X
in which cleaning is  5 performed with the cleaning device body 11 as
being extended obliquely against the predetermined direction X.
Preferably, the ridge portions 17 of the wave-like corrugated surface
portion 19 are provided with the plurality of projection ribs 20
projecting from the crest portions 17a at intervals in the extending
direction of the crest portions 17a. [0109] 10Accordingly, when the
cleaning sheet 13 is attached as covering the cleaning 



surface 12 and the surface to be cleaned such as a floor surface is
wiped as moving the cleaning device body 11 in the predetermined
direction X while pressing force is applied to the handle portion 16,
solid matters such as dust, hair and dirt existing on the surface to
be cleaned are taken to the lower side of the cleaning surface 12
from sections of the  15 cleaning sheet 13 contacted to the end parts
of the valley portions 18 opened to the long side portion 15a. The
taken solid matters such as dust becomes capable to be guided by the
oblique guide portions (oblique valley portions) 18a along the
surface of the cleaning sheet 13. A part of the obliquely guided
solid matters such as dust is moved toward the ridge portions 17 as
being separated from sections of the cleaning sheet 13 contacted to
20 the oblique guide portions (oblique valley portion) I8a and is fed
toward the adjacent valley portions 18 along the surface of the
cleaning sheet 13 via sections of the cleaning sheet 13 contacted to
clearance between the projection ribs 20 arranged at the crest
portions 17a of the ridge portions 17 or as being hit to sections of
the cleaning sheet 13 contacted to the projection ribs 20. Thus,
solid matters are to be spread to the entire  25 cleaning sheet 13.
Further, hair and solid matters in close contact with the surface to
be cleaned are trapped and stuck to the cleaning sheet 13 as being
scraped by the projection ribs 20. With the above, solid matters such
as dust, hair and dirt are to be stuck effectively to a wide range of
area of the cleaning sheet 13 as objects to be stuck. [0110]
30Further, according to the cleaning device 10 of the present
embodiment, since the abovementioned pipe joint structure 30 is
provided, each pair of the cylindrical pipes 29, 29 structuring the
handle 16 being the handle portion can be joined more smoothly and
44 the engaging projection 36 can be prevented from being easily
detaehed from male-side projection insertion hole 43c during usage of
the cleaning device 10. [0111] That is, according to the present
embodiment, since the pipe joint structure 30 is  5 structured as
including the positioning guide rib 42 which inwardly projects from
the inner circumferential surface of the female-side end portion 29b
and the guide groove 45 which is axially extended from the top edge
part of the male-side end portion 29a, each pair of the cylindrical
pipes 29, 29 can be smoothly joined in a more stable state by
inserting the male-side end portion 29a to the female-side end
portion 29b until the  10 male-side projection insertion hole 43c is
matched to the female-side projection insertion hole 43b while the
positioning guide rib 42 of the female-side end portion 29b is guided
as being engaged with the guide groove 45 of the male-side end
portion 29a. [0112] Further, since the positioning guide rib 42 is
arranged integrally with the sleeve 



15 body 39a, the positioning guide rib 42 remains projecting inwardly
from the inner circumferential surface of the female-side end portion
29b even when each pair of the cylindrical pipes 29, 29 is joined
while pressing the button member 37. Therefore, the positioning guide
rib 42 cannot be locked and engaged with a section other than the
guide groove 34 of the male-side end portion 29a by mistake.
Accordingly, the male-side end  20 portion 29a can be inserted to the
female-side end portion 29b until the male-side projection insertion
hole 43c is matched to the female-side projection insertion hole 43b
while the positioning guide rib 42 of the female-side end portion 29b
is guided as being engaged with the guide groove 45 of the male-side
end portion 29a and the engaging projection 36 can be reliably
engaged and locked with the respective projection insertion  25 holes
43a, 43b, 43c. Accordingly, it is possible to prevent trouble
occurrence such that some pipe is disjoined when a cleaning device is
used by a user with a faulty joint structure of locking and engaging
of the engaging projection 36 with the male-side projection insertion
hole 43c and the like.  45  insertion of the male-side end portion
29a to the female-side end portion 29b are arranged at sections being
opposite to the respective project insertion holes 43a, 43b, 43c in
the radial direction as being apart therefrom, a groove for
projection guiding continued to the opening circumferential portion
as in a traditional joint structure is not required to be  5 arranged
at the opening circumferential portion of the male-side projection
insertion hole 43c of the male-side end portion 29a. Accordingly,
compared with the traditional joint structure in which a stepped
section due to a cutout to be continued to a groove for projection
guiding is formed at an opening circumferential portion of a
male-side projection insertion hole by the groove for projection
guiding continued to the male-side  10 projection insertion hole
having less engaging height between an engaging projection and the
male-side projection insertion hole, the stepped section due to the
cutout is removed from the opening circumferential portion of the
male-side projection insertion hole 43c. Accordingly, it is possible
to effectively prevent the engaging projection 36 from being easily
detached from the male-side projection insertion hole 43c via such a
stepped 15section. In addition, it is possible to prevent a trouble
of an incorrect joint structure as guiding the positioning guide rib
42 to a groove for projection guiding. [0114]        Figs. 13(a) and
13(b) illustrate a pipe joint structure 30' according to another
embodiment of the present invention. The pipe joint structure 30'
illustrated in Figs.  20 13(a) and 13(b), has an approximately
similar structure to the pipe joint structure 30 of the above
embodiment. Here, a positioning guide rib 42' inwardly projecting
from the inner circumferential surface of the female-side end portion
29b is not inserted to and engaged with the positioning engagement
hole 44 which is formed at the female-side end portion 29b but is
arranged as a section integrally projecting from the inner
25circumferential surface of the sleeve-like member 39 as being
placed at the outside of the opening circumferential portion of the
pipe insertion opening 38 of the female-side end portion 29b. [0115] 



According to the pipe joint structure 30' as well illustrated in
Figs. 13(a)and  30 13(b), similar function effects to the pipe joint
structure 30 of the above embodiment are obtained by inserting the
male-side end portion 29a to the female-side end portion 29b until
the male-side projection insertion hole 43e is matched to the
female-side projection  46 insertion hole 43b while the positioning
guide rib 42' of the female-side end portion 29b is guided as being
engaged with a guide groove 45' of the male-side end portion 29a.
[0116] Further, according to the present embodiment, the abutment rib
51 is arranged at 5 the sleeve-like member 39 which structures the
pipe joint structure 30 as inwardly projecting from the inner
circumferential surface of a section covering the joint line portion
50 between the male-side end portion 29a and the female-side end
portion 29b. The insertion guide slope portion 52 extended as being
sloped outwardly in the radial direction toward a top end side of the
sleeve-like member 39. Accordingly, it is possible 10 to effectively
avoid difficulty ofjoining due to interference between the end
surface of the male-side end portion 29a and the end surface of the
female-side end portion 29b by correcting positional misalignment of
center axes even in a case that the male-side end portion 29a of one
end cylindrical pipe 29 is to be inserted to the female-side end
portion 29b of the other cylindrical pipe 29 when the male-side end
portion 29a of the one 15 cylindrical pipe 29 is to be inserted to
the female-side end portion 29b of the other cylindrical pipe 29 to
which the sleeve-like member 39 is attached. Thus, each pair of the
cylindrical pipes 29, 29 can be joined more smoothly. [0117] Further,
in the present embodiment, the sleeve-like member 39 is attached to
the 20 female-side end portion 29b of the other cylindrical pipe 29
in a state that the end surface thereof is abutted to the abutment
surface 51a of the abutment rib 51 which inwardly projects from the
inner circumferential surface thereof. Accordingly, even in a case
that impact force is applied to the sleeve-like member 39 as a result
of collision of any end surface of the cylindrical pipe 29 with a
floor when the other cylindrical pipe 29 is 25  dropped to the floor,
for example, before the male-side end portion 29a of the one
cylindrical pipe 29 is inserted and joined, it is possible to
effectively avoid cracking and breakage of the engaging projection 36
of the sleeve-like member 39 which is inserted and attached to the
female-side projection insertion hole 43b and the positioning guide
rib 42 which inwardly projects from the inner circumferential surface
of the female-side end 30portion 29b as such impact force is
supported by the abutment surface 51a.  47 



[0118]        Here, the positioning guide rib 42 and the guide groove
45 may not be arranged at sections being opposite to the female-side
projection insertion hole 43b and the male-side projection insertion
hole 43c in the radial direction as long as being sections  5 apart
therefrom in the circumferential direction. Further, the male-side
end portion is not necessarily required to be a diameter-reduced end
part of a cylindrical pipe and the sleeve-like member is not
necessarily required to include a sleeve body, a cutout ring member
and a button member. Further, it is not necessarily required to
arrange the guide concave portion 54 at a top edge part of the
male-side end portion 29a. Furthermore, not 10being necessarily
required to be arranged integrally with the inner surface of the
sleeve-like member, the positioning guide rib may be arranged
integrally with the inner surface of the female-side end portion.
[01I9] Further, in the present embodiment, an end cap 32 is attached
to the upper end 15part 16b of the handle 16 as an antislip end
member. Preferably, the end cap 32 is made of elastic material of
which Rubber Hardness is in a range between 40 and 80. As illustrated
in Figs. 14 and 15(a) to 15(d), the end cap 32 is attached to the
upper end part 16b of the handle 16 by fitting the upper end part 16b
of the handle 16 to an attachment hole 57. Further, in the end cap
32, a cover end surface 32a arranged to cover an end  20 surface
portion I6c of the handle 16 is formed as an oblique surface with
cutting, molding or the like as being oblique against a perpendicular
face to the center axis direction X1 of the handle 16. Accordingly, a
taper-shaped top edge section 32b of the end cap 32 forms a cushion
portion 59 capable of being elastically deformed inwardly and
outwardly in the radial direction R1 as having the center axis
direction X1 of the handle 16 as the center.  25 In the light of
easiness of elastic deformation, it is preferable that the top end of
the end surface portion 16c of the handle 16 does not reach the top
edge section 32b of the end cap 32 and the cushion portion 59
projects further to the top end side from an upper end portion 16b of
the handle 16 (refer to Fig. 15(b)). In the present embodiment,
attaching of the end cap denotes integrating of the handle with the
end cap by insert molding in 30addition to integrating of the handle
with the end cap by hand or machine. [0120]  48 



which is defined in JIS K 6253. [0121] In the present embodiment, the
handle 16 to which the end cap 32 is attached includes an elongated
rod-shaped handle body 28 and a holding portion 27 which is 5
integrally joined and fixed to an upper part of the handle body 28.
The handle 16 is joined to the cleaning device body 11 having the
lower end part of the handle body 28 as a lower end part 16a of the
handle 16 (refer to Fig. 16(a)) and the end cap 32 is attached to the
handle 16 having the upper end part of the holding portion 27 as the
upper end part 16b of the handle 16. 10[0122] The holding portion 27
being a molding component made of acrylonitrile butadiene styrene
(ABS) resin or polypropylene (PP) resin, for example, which is not
elastically deformed in a substantial way has an appropriately
cylindrical shape of which diameter and outline are suitable for
holding by hand, as illustrated in Fig. 14. The 15 upper end part 16b
of the holding portion 27 (handle 16) has a sectional shape of which
diameter is smaller than that of the holding portion 27 as
interposing a circular stepped portion 60 chamfered obliquely against
a face perpendicular to the center axis direction X1 of the handle
16. Owing to that the end cap 32 is attached as covering the
diameter-reduced upper end part 16b, an outer circumferential surface
of a circumferential 20wall portion 32e of the end cap 32 becomes to
a surface continued to an outer circumferential surface of the
holding portion 27. [0123] In the present embodiment, the end surface
portion 16c of the upper end part 16b of the holding portion 27
(handle 16) is formed as an oblique surface by performing 25 cutting,
molding or the like obliquely at a larger angle than an oblique angle
03 of the cover end surface 32a of the end cap 32 against the face
perpendicular to the center axis direction X1 of the handle 16 (refer
to Fig. 15(b)). Further, an engagement cut 61 is formed at the
diameter-reduced upper end part 16b of the holding portion 27 (handle
16) with cutting from the end surface portion 16c to the lower end
part 16a side of the handle 



3016. For attaching the end cap 32, engagement is performed as
inserting an engaging  49 piece 62 arranged inside the attachment
hole 57 of the end cap 32 to the engagement cut 61 (alternatively,
the end cap 32 may be attached by sandwiching the engaging piece 52
with halved holding portion 27 with a structure that the holding
portion 27 is halved in the axial direction). Further, an arc-shaped
cutout 64 is formed at the top edge part of the 5end surface portion
16c of the holding portion 27 (handle 16) to avoid interference with
a hanging hole 63 formed at the end cap 32 when the end cap 32 is
attached (refer to Figs. 15(a) and 15(c)). [0124] As illustrated in
Figs. I5(a) to I5(d) as well, the end cap 32 attached to the upper
10 end part 16b of the holding portion 27 (handle 16) is an elastic
member made of various transparent, semi-transparent or opaque
material preferably such as elastomer being styrene elastomer and the
like, ethylene-vinyl acetate (EVA) resin, natural rubber, and
synthetic rubber as relatively soft elastic material of which Rubber
Hardness is in a range between 40 and 80. In the present embodiment,
ethylene-vinyl acetate (EVA) resin is  15 adopted. The end cap 32 has
an approximately cylindrical shape having both end surfaces cut
obliquely, for example. One end surface is an opening surface at
which the attachment hole 57 is opened and the other end surface is
the cover end surface 32a which covers the end surface portion I6c of
the upper end part 16b of the holding portion 27 (handle 16).
20[0125] The engaging piece 62 is arranged at the hollow inside of
the attachment hole 57 of the end cap 32 across a sectional center
portion in the radial direction. The engaging piece 62 is inserted to
the engagement cut 61 formed at the diameter-reduced upper end
part 16b of the holding portion 27 (handle 16) when the end cap 32 is
attached. With the 



25above, the attaching state of the end cap 32 can be maintained more
strongly. [0126] The hanging hole 63 is formed at the taper-shaped
top edge section 32b of the cover end surface 32a of the end cap 32
as penetrating the top edge section 32b. Owing        to that the
hanging hole 63 is formed, it is possible to store the cleaning
device 10 in a 30state of being hanged to a hook member attached to a
wall surface 65, for example.  50 Further, owing to that the hanging
hole 64 is formed at the top edge section 32b of the end cap 32 and
the arc-shaped cutout 64 is formed at the top edge part of the end
surface portion 16c of the holding portion 27 (handle 16), it is
possible to improve a function of the taper-shaped top edge section
32b of the cover end surface 32a of the end cap 32 as 5the cushion
portion 59 capable of being elastically deformed inwardly and
outwardly in the radial direction Rl. [0127] Here, an opening
circumferential portion 57a formed by obliquely cutting the
attachment hole 57 of the end cap 32 is shaped along a shape of the
obliquely-chamfered  10 circular stepped portion 60 of the upper end
part 16b of the holding portion 27 (handle 16). Accordingly, the end
cap 32 can be attached to the upper end part 16b of the holding
portion 27 (handle 16) continuously without clearance. [0128] Here,
it is preferable that the oblique angle 03 of the oblique surface
being a cut 



15surface of the cover end surface 32a of the end cap 32 as being
obliquely cut, for example, is in an angle range between 30 and 60
against the perpendicular face to the center axis direction X1 of the
handle 16. Owing to that the oblique angle 03 of the oblique surface
of the cover end surface 32a against the perpendicular face to the
center axis direction X1 is in the range between 30 and 60, the
function as the cushion portion  20 59 can be performed without
unnecessary prolongation of the end cap 32. In addition, operability
of the cleaning device 10 can be improved when performing cleaning
operation with the cleaning device 10 as the end cap 32 becomes more
likely to be intimately contacted to a palm. [0129] 25Further, it is
preferable that the oblique surface being the cut surface of the
cover end surface 32a of the end cap 32 as being obliquely cut, for
example, is a curved surface as the cut surface (oblique surface) of
the cover end surface 32a being curved in a concaved manner. Owing to
that the cut surface (oblique surface) of the cover end surface 32a
is the curved surface curved in the concaved manner, operability of
the 30cleaning device 10 can be remarkably improved when performing
cleaning operation with  51  the cleaning device 10 as the end cap 32
becomes more likely to be intimately contacted to a palm. [0130]
According to the present embodiment, the handle 16 with the end cap
32 can be 5easily obtained to integrally join the end cap 32 to the
handle 16 by attaching the abovementioned end cap 32 as fitting the
upper end part 16b of the handle 16 (holding portion 27) to the
attachment hole 57 while the engaging piece 62 is inserted to the
engagement cut 61. [0131] According to the abovementioned end-cap
equipped handle 16, it is possible to effectively improve stability
when the handle 16 of the cleaning device 10 is propped to the wall
surface 65. 



[0132] That is, according to the present embodiment, the end cap 32
attached to the 15upper end part 16b of the handle 16 is made of
elastic material of which Rubber Hardness is preferably in the range
between 40 and 80 and the cover end surface 32a arranged to cover the
end surface portion 16c of the handle 16 is the oblique surface with
cutting and the like obliquely against the surface perpendicular to
the center axis direction X1 of the handle 16. Accordingly, for
example, in a case of propping as the cover end surface 32a 20 being
faced to the wall surface 65 as illustrated in Fig. 16(a) or propping
as the cover end surface 32a being opposed to the wall surface 65 as
illustrated in Fig. 16(b), appropriate frictional force can be
generated against the wall surface 65 owing to that the taper-shaped
top edge section 32b of the end cap 32 which forms the cushion
portion 59 as further projecting to the top end side from the upper
end part 16b of the handle 16 25 (holding portion 27) is abutted to
the wall surface 65 while being elastically deformed appropriately in
the radial direction R1 . With the above, stability can be
effectively improved by preventing the propped handle 16 from easily
falling. Further, combining of the handle 16 being substantially
elastically undeformable and the end cap 32 made of elastic material
attached to the upper end part 16b thereof contributes to effective
30improvement of the stability when the handle 16 is propped.  52
[0133] Further, since the end cap 32 attached to the upper end part
16b of the handle 16 has appropriate elasticity and includes the
cover end surface 32a being the oblique surface with oblique cutting
and the like, the end cap 32 is more likely to fit to a palm to hold
the 5  upper end part 16b of the handle 16. Accordingly, since
pushing and pulling of the handle 16 can be easily performed in a
state of softly grasping the end cap 32 without strongly grasping the
handle 16, operability of the cleaning device 10 with sliding of the
cleaning device body 11 along a floor surface 66 can be effectively
improved. [0134] 



10Here, it is not necessarily required that the handle to which the
end cap 32 is attached includes the handle body and the holding
portion which may be capable of being assembled and disassembled. It
is also possible to adopt a handle in which a handle body and a
holding portion are integrated or a handle which does not
particularly include a holding portion. Further, as the cleaning
device body to which a handle is joined, 15cleaning device bodies in
various types can be adopted as well as the type to attach a cleaning
sheet to be replaceable in a detachably attachable manner. [0135] The
cleaning device 10 of the present embodiment has a joint structure 70
to rotatably join the handle 16 being the handle portion to the
cleaning head 14 In the 20  cleaning device 10 including the cleaning
head 14 and the handle 16, the joint structure 70 of the cleaning
head 14 is a joint structure to enable the handle 16 to perform
360-degree rotation in the circumferential direction about a joint
portion 71 in a state that the handle 16 is arranged approximately in
parallel to the cleaning head 14, as illustrated in Fig. 17. As
illustrated in Figs. 18 and 19 as well, a joint portion 71 capable of
being 25  rotated in the up-down direction and the circumferential
direction is formed by joining a bifurcated head-side yoke portion
(head-side bearing portion) 72 as a handle support joint portion 22
arranged as projecting from the upper face 14a of the cleaning head
14 and a bifurcated handle-side yoke portion (handle-side bearing
portion) 73 as a rotary joint portion 23 arranged at the lower end
part of the handle 16 via a joint member 74 which 30  includes a
first rotational axial center portion 74a and a second rotational
axial center portion 74b of which center axes X2, Y2 are orthogonal.
Mutually-distant opposed surfaces 72b of a pair of yoke projection
portions (bearing projection portions) 72a  53 structuring the
head-side yoke portion 72 respectively have a symmetrically
mountain-shaped outer circumferential portion 75 which includes slope
portions 75b at both sides of a crest portion 75a (both sides of long
sides of the cleaning head 14 having a rectangular plane shape in the
present embodiment). A pair of yoke pieces (bearing  5 members) 73a
structuring the handle-side yoke portion 73 has lateral width b which
is approximately the same as space width s between the opposed
surfaces 72b of the pair of yoke projection portions 72a (refer to
Fig. 19). In a state that the handle 16 is arranged approximately in
parallel to the cleaning head 14 (refer to Fig. 17), an edge portion
76 of either yoke piece 73a is capable of being abutted to the outer
circumferential portion 75 of  10 the opposed surface 72b of either
yoke projection portion 72a. The edge portion 76 of either yoke piece
73a is slidingIy moved as maintaining an abutting state along the
slope portion 75 and the crest portion 75a of the outer
circumferential portion 75 of the opposed surface 72b of either yoke
projection portion 72a in accordance with rotation of the handle 16
in the circumferential direction R in a state that the handle 16 is
arranged 



15approximately in parallel to the cleaning head 14 (refer to Figs.
21(a) to 21(c) and 22(a) to 22(g)). [0136]        Further, in the
present embodiment, the slope portions 75b of the outer
circumferential portion 75 of the opposed surfaces 72b of the yoke
projection portions 20 72a are curved slope portions which are curved
in a concaved manner. The first rotational axial center portion 74a
and the second rotational axial center portion 74b of the joint
member 74 are arranged so that the center axes X2, Y2 thereof are
orthogonal in a grade separation manner (refer to Figs. 18 and 19).
[0137] 25Further, in the present embodiment, the pair of yoke
projection portions 72a of the head-side yoke portion 72 is arranged
as swell portions 77 swelled from the upper face center section of
the cleaning head 14 and the opposed surfaces 72b are sheer surfaces
77a being sheer along a face which is approximately perpendicular to
a bottom face of the cleaning head.  54       In the present
embodiment, the cleaning head 14 structuring the cleaning device 10
has a rectangular plane shape of which long side is on the order of
200 to 300 ram and of which short side is on the order of 50 to 150
mm, as described above. The cleaning device body 11 is structured by
attaching the elastically deformable base body 15 as 5 covering the
lower face of the head body 14b being a plastic-made plane-shaped
member, for example. The cleaning sheet 13 is attached as covering
the cleaning surface 12 as the lower face of the elastically
deformable base body 15 being the cleaning surface 12. Further, the
publicly known sheet holding portion 24 or the later-mentioned
cleaning sheet attachment 24 as the sheet holding portion 24 made of
elastic material in which the 10 engagement slits 24a are formed at
four corners is arranged at the upper face 14a of the head body 14b
of the cleaning head 14. As illustrated in Fig. 1, the cleaning sheet
13 can be easily attached to the cleaning head 14 (cleaning device
body 11) to be replaceable in a detachably attachable manner by
performing engagement as squeezing end parts of the cleaning sheet 13
into the engagement slits 24a of the sheet holding portion 24 at the
15 upper face 14a of the cleaning head 14 after the cleaning sheet 13
is wound to the cleaning head 14 (cleaning device body 11) so as to
cover the lower face (cleaning surface) 12 of the base body 15 which
is integrally attached to the lower face side of the cleaning head
14. [0139] 20As illustrated in Figs. 17 to 19, the head-side yoke
portion 72 including the pair 



of yoke projection portions 72a is integrally arranged at the upper
face 14a of the head body 14b of the cleaning head 14 by swelling the
center section thereof. Owing to the joint portion 71 including the
head-side yoke portion 72, the handle 16 is joined to the cleaning
head 14 as being rotatable in the circumferential direction R as well
as the 25up-down direction V. [0140]       Here, in the present
embodiment, a variety of publicly-known cleaning sheets such as
olefinic ultrafine non-woven fabric, for example, can be used as the
cleaning sheet 13 to which dust, dirt and the like are stuck as being
attached to the cleaning head 3014 as covering the cleaning surface
12, as described above.  55 [0141]        Further, as described
above, the handle 16 structuring the cleaning device 10 along with
the cleaning head 14 includes the elongated rod-shaped handle body 28
and the holding portion 27 which is integrally joined and fixed to
the upper part of the handle 5body 28. [0142]        The handle body
28 is assembled so that the handle portion 16 including the holding
portion 27 has length on the order of 100 to 150 cm as a whole, for
example, to be suitable for performing cleaning operation by joining
the plurality of cylindrical pipes  10 made of aluminum alloy or
acrylonitrile butadiene styrene (ABS), for example, in the axial
direction via the joint portion due to the abovementioned pipe joint
structure 30. The handle-side yoke portion 73 having the pair of yoke
pieces 73a is integrally arranged at the lower end part of the handle
body 28 (handle 16). [0143] 15In the present embodiment, the joint
structure 70 of the cleaning head includes the bifurcated head-side
yoke portion 72 which is arranged at the upper face 14a of the
cleaning head 14, the bifurcated handle-side yoke portion 73 which is
arranged at the lower end part of the handle 16, and the joint member
74 which is arranged as being interposed between the yoke portions 72
and 73. 20[0144] 



In the present embodiment, as illustrated in Figs. 17 to 19, the
head-side yoke portion 72 has a shape of the oblong swell portion 77
having a spread skirt section arranged as being swelled like a
baseball mound from the center section of the upper face 14a of the
cleaning head 14 with a cutout of which width is on the order of 10
to 30 mm, 25 for example, at the center section in the longitudinal
direction of the swell portion 77. Thus, the head-side yoke portion
72 is provided with the pair of symmetrically-shaped yoke projection
portions 72a arranged with the space width s corresponding to the
cutout width having the sheer surfaces 77a approximately
perpendicular to the cleaning surface 12 of the cleaning head 14
(cleaning device body 11) as the opposed surfaces 72b.  56 [0145]
Owing to that the pair of symmetrically-shaped yoke projection
portions 72a of   the head-side yoke portion 72 is arranged as a part
of the swell portion 77 having the spread skirt section, load during
cleaning applied to the cleaning head 14 from the handle 516 via the
joint portion 71 can be supported by the cleaning head 14 in a stable
state. [0146] Further, in the present embodiment; a first rotational
pin member 78 is installed at a space section of the opposed surfaces
72b of the pair of yoke projection portions 72a arranged with the
space width s and is arranged as having both end parts thereof joined
10 integrally respectively with upper center sections of the opposed
surfaces 72b. The first rotational axial center portion 74a of the
joint member 74 is rotatably attached to and engaged with the first
rotational pin member 78. [0147] Further, in the present embodiment,
the outer circumferential portions 75 of the 15opposed surfaces 72b
of the pair of yoke projection.portions 72a respectively have a
symmetric mountain-shape of which skirt portions are smoothly merged
to the upper face 14a of the cleaning head 14 from the crest portion
75a chamfered to be arc-shaped via the curved slope portions 75b at
both sides curved as being gently concaved. As described later, when
the handle 16 is rotated in the circumferential direction R in a
state of being 20 arranged approximately in parallel to the cleaning
head 14, the edge portion 76 of the yoke piece 73a of the handle-side
yoke portion 73 is capable of being moved while maintaining an
abutting state with the outer circumferential portion 75 as running
over or sliding down along the outer circumferential portion 75 of
the yoke projection portion 72a. 



25[0148] With respect to the handle-side yoke portion 73 of the
present embodiment, the bifurcated handle-side yoke portion 73 is
formed by forming a penetration groove 79 having appropriate width at
the lower end part of the handle 16 from the end surface side of the
handle 16 in the axial direction. Then, the pair of
zonal-plate-shaped yoke pieces 3073a of which top edge part is
chamfered to be arc-shaped and of which outer  57 circumferential
surface becomes to a gently-curved convex surface is arranged at both
sides sandwiching the penetration groove 79. [0149]              A
concave portion 79a having approximately the same shape as the
external 5shape of the crest section of the yoke projection portion
72a is arranged at an upper part of the penetration groove 79. The
crest section of the yoke projection portion 72a is fitted into the
concave portion 79a when the handle 16 is laid to be approximately in
parallel to the cleaning head 14, so that cleaning operation can be
performed even at a low space. 10[0150]        Further, in the
present embodiment, a second rotational pin member 80 is installed in
the penetration groove 79 between the pair of yoke pieces 73a and is
arranged as having both end parts thereof joined integrally
respectively with the inner surfaces of the yoke pieces 73a. The
second rotational axial center portion 74b of the joint member 



1574 is rotatably attached to and engaged with the second rotational
pin member 80.        Further, in the present embodiment, the lateral
width b of the pair of yoke pieces 73a is approximately the same as
and slightly smaller than the space width s between the opposed
surfaces 72b of the pair of yoke projection portions 72a (refer to
Fig. 19). 20Accordingly, when the handle 16 is arranged approximately
in parallel to the cleaning head 14, the edge portion 76 of the yoke
piece 73a is arranged as being adjacent to the mountain-shaped outer
circumferential portion 75 of the yoke projection portion 72a. When
the handle 16 is rotated in the circumferential direction R
relatively against the cleaning head 14 from the above state, the
edge portion 76 of the yoke piece 73c is moved 25while maintaining
the abutting state with the outer circumferential portion 75 as
running over along the mountain-shaped outer circumferential portion
75 of the yoke projection portion 72a, for example (refer to Figs.
21(a) to 21(c)). [0152]  58 interposed between the head-side yoke
portion 72 and the handle-side yoke portion 73 being a plastic-made
molded component, for example, includes the first rotational axial
center portion 74a and the second rotational axial center portion 74b
of which center axes X2, Y2 are orthogonal in a grade separation
manner, as illustrated in Fig. 18. As 5 illustrated in Figs. 19 and
20 as well, the first rotational axial center portion 74a has an
approximately cylindrical shape in which a section opposite to a
section to which the second rotational axial center portion 74b is
joined as sandwiching the first rotational pin member 78 is zonally
removed as an attaching opening 81. The center axis of the hollow
inside of the approximately cylindrical shape is the center axis X2
of the first 10rotational axial center portion 74a. [0153] 



The second rotational axial center portion 74b of the joint member 74
is a thick plate-shaped section which is arranged as outwardly
projecting in the radial direction from the outer circumferential
surface at the opposite side to the section where the 15 attaching
opening 81 of the first rotational axial center portion 74a is
arranged. The second rotational axial center portion 74b includes an
attaching concave portion 82 as removing a circumferential portion of
a section at the opposite side to the joint portion with the first
rotational axial portion 74a. The center axis of the attaching
concave portion 82 is the center axis Y2 of the second rotational
axial center portion 74b. 20[0154]        Here, it is preferable that
clearance between the center axis X2 of the first rotational axis
center portion 74a and the center axis Y2 of the second rotational
axis center portion 74b of the joint member 74 is on the order of 7
to 15 mm at the crossing position of the center axis X2 and the
center axis Y2 in a grade separation manner. 25 Owing to that the
clearance between the center axis X2 and the center axis Y2 at the
position of grade separation is set to be on the order of 7 to 15 mm,
it is possible to obtain the joint structure 70 of the cleaning head
being compact with excellent operability in which the edge portion of
the yoke piece 73a can be moved along the outer circumferential
portion 75 of the opposed surface 72b of the yoke projection portion
72a. 30[0155]  59        In the present embodiment, the joint member
74 is attached to the lower end part of the handle 16 by rotatably
attaching the second rotational axial center portion 74b to the
second rotational pin member 80 while forcedly pushing the attaching
concave portion 82 of the second rotational axial center portion 74b
of the joint member 74 to the  5 second rotational pin member 80
between the pair of yoke pieces 73a of the handle-side yoke portion
73, for example. Subsequently, the first rotational axis center
portion 74a is rotatably attached to the first rotational pin member
78 while forcedly pushing the attaching opening 81 of the first
rotational axial center portion 74a of the joint member 74 to the
first rotational pin member 78 between the opposed surfaces 72b of
the pair of yoke  10 projection portions 72a of the head-side yoke
portion 72. In this manner, the joint portion 71 (joint structure 70)
is formed and the lower end part of the handle 16 is rotatably joined
to the center section of the upper face 14a of the cleaning head 14.
[0156]              With the above, cleaning of a floor surface and
the like can be effectively 15performed while rotating the cleaning
head 14 in the circumferential direction even in a state that the
handle 16 is tilted against the cleaning head 14 over a remarkable
angle range as well as a state that the handle 16 is vertically
raised. [0157] 



Further, according to the joint structure 70 of the cleaning head
having the  20 abovementioned structure, the handle 16 is smoothly
rotatable in the circumferential direction about the joint portion 71
even in a state that the handle 16 is arranged approximately in
parallel to the cleaning head 14. Accordingly, it is possible to
effectively perform cleaning while rotating the cleaning head 14 in
the circumferential direction with operation from the handle 16 even
at a low or narrow space. 25[0158]        That is, according to the
present embodiment, the opposed surfaces 72b of the pair of yoke
projection portions 72a structuring the head-side yoke portion 72
respectively have the symmetrically mountain-shaped outer
circumferential portion 75 which includes the slope portions 75b at
both sides of the crest portion 75a. The pair of 30yoke pieces 73a
structuring the handle-side yoke portion 73 has the lateral width b
which  60 is approximately the same as the space width s between the
opposed surfaces 72b of the pair of yoke projection portions 72a. In
a state that the handle 16 is arranged approximately in parallel to
the cleaning head 14, the edge portion 76 of either yoke piece 73a is
capable of being abutted to the outer circumferential portion 75 of
the opposed 5surface 72b of either yoke projection portion 72a.
[0159]        With the above, when the handle 16 is rotated in the
circumferential direction R relatively against the cleaning head 14
from a state of being extended in a direction perpendicular to the
long side of the cleaning head 14 while the handle 16 is arranged 10
approximately in parallel to the cleaning surface 12 of the cleaning
head 14 (cleaning device body 11) as illustrated in Fig. 17, for
example, the edge portion 76 of one yoke piece 73a can be smoothly
moved (refer to Figs. 21(a) to 21(c)) in accordance with the above
rotation as the handle 16 being rotated to be twisted while
maintaining the abutting state at an abutting part 83 (refer to Figs.
21(a) and 21(b)) with the outer circumferential 15 portion 75 as
running over toward the crest portion 75a along the curved slope
portion 75b of the outer circumferential portion 75 after being
abutted to a section close to the skirt portion at the
mountain-shaped outer circumferential portion 75 of the opposed
surface 72b of one yoke projection portion 72a, as illustrated in
Figs. 21(a) to 21(c) and 22(a) to 22(g). 20[0160]       When the
handle-side yoke portion 73 reaches the crest portion 75a of the
mountain-shaped outer circumferential portion 75 as the edge portion
76 of the yoke piece 73a running over along the outer circumferential
portion 75 of the yoke projection portion 72a, the handle 16 becomes
in a state of being extended in the direction parallel to the 25 long
side of the cleaning head 14 while being twisted by 90 as illustrated
in Fig. 22(g) from a state of being extended in the direction
perpendicular to the long side of the cleaning head 14 as illustrated
in Fig. 17. When the handle 16 is further rotated in the
circumferential direction R relatively against the cleaning head 14
with further twisting of the handle 16 from the above state, the edge
portion 76 of the other yoke piece 73a of the 



30 handle-side yoke portion 73 can be smoothly moved while
maintaining the abutting state at the abutting part 83 with the outer
circumferential portion 75 as sliding down toward the skirt portion
along the curved slope portion 75b of the outer circumferential
portion  61 75 after being abutted to a section close to the crest
portion 75a at the mountain-shaped outer circumferential portion 75
of the opposed surface of the one yoke projection portion 72a. [0161]
5Here, for convenience, description is performed as the handle 16 is
rotated in the circumferential direction R. against the cleaning head
14. However, as described above, the rotation of the handle 16 is
relative to the cleaning head 14. In actual cleaning operation, the
cleaning head 14 is rotated in the circumferential direction R
against the handle 16. 10[0162]        Thus, even in a state that the
handle 16 is arranged approximately in parallel to the cleaning
surface 12 of the cleaning head 14, the handle 16 can be easily
rotated in the circumferential direction R. by 1800 relatively
against the cleaning head 14, and further, the handle 16 can be
easily rotated by 3600 with reversed similar operation.  15
Accordingly, even in a case that the cleaning head 14 (cleaning
device body 11) is put into a low space such as a space below a bed,
for example, cleaning of a floor surface and the like can be
effectively performed with the cleaning device 10 as rotating the
cleaning head 14 in the circumferential direction R with operation of
the handle 16 including twisting action. 20[0163]        Here, the
abovementioned joint structure 70 of the cleaning head 14 may be
modified variously. For example, the slope portion of the outer
circumferential portion of the opposed surface of the yoke projection
portion is not necessarily required to be the curved slope portion
curved in a concaved manner and the crest portion is not necessarily
25 required to be chambered into an arc shape. The outer
circumferential portion of the opposed surface of the yoke projection
portion is only required to have a shape to make the edge portion of
the yoke piece be abutted thereto and be moved smoothly. The slope
portion may be a linear slope portion or the like. Further, not being
necessarily required to be arranged as the swell portion, the pair of
yoke projection portions of the head-side 



30yoke portion may be arranged like projection ribs.  62 [0164]
In the cleaning device 10 of the present embodiment, the cleaning
sheet attachment 24 which attaches the cleaning sheet 13 to be
replaceable in a detachably attachable manner is arranged at the
upper face portion 14a of the cleaning head 14 as the 5 sheet holding
portion. The end parts of the cleaning sheet 13 which is wound as
covering the bottom surface portion (cleaning surface) 12 of the
cleaning head 14 (cleaning device body 11) is attached to the
cleaning sheet attachment 24 so as to maintain the state that the
cleaning sheet 13 is attached to the cleaning head 14. In the present
embodiment, as illustrated in Figs. 23 to 25, the cleaning sheet
attachment 24 as 10 the sheet holding portion 24 is structured by
forming a holding slit 91 and an opening slit 92 as attaching slits
24a at an attaching member 90 which is formed of soft elastic
material. The holding slit 91 is formed into a saw-tooth shape as
being extended in a direction at a right angle or approximately at a
right angle against a direction F of tension force acting on the
cleaning sheet 13 (a direction in parallel to or approximately in 15
parallel to the short side direction of the cleaning head 14 having a
rectangular plane shape in the present embodiment). The opening slit
92 includes a two-line slit 93 having two lines extended at one side
as being continued to the holding slit 91 at a center section of the
holding slit 91 and an oblique slit 94 extended at the other side
obliquely against the extending direction of the holding slit 91 (in
a range between 450 and 75 in the 20 present embodiment) as
sandwiching the holding slit 91. The oblique slit 94 includes a base
end portion 94a (with slit width bl) being adjacent to the holding
slit 91 and a widened portion 94b (with slit width b2) at the top end
side from the base end portion 94a having slit width which is wider
than that of the base end portion 94a (refer to Fig. 25). In the
present embodiment, the widened portion 94b is arranged in a range
from the top 25end of the oblique slit 94 at least to the center in
the extending direction of the oblique slit 94. [0165]
Further, in the present embodiment, the two-line slit 93 of the
opening slit 92 is arranged at the edge part side of the cleaning
head 14 and the oblique slit 94 is arranged at 30the center side of
the cleaning head 14 to sandwich the holding slit 91. [0166]  63
holding slit 91 and the opening slit 92 are formed is arc-shaped and
zonal-plate-shaped. A pair of the attaching members 90 is attached
integrally with the upper face portion 14a of the cleaning head 14
respectively in the short side direction across the cleaning head 14
having a rectangular plane shape between both sides in the long side
direction. Since 



5 two of the cleaning sheet attachments 24 are arranged at both end
sections of the respective attaching members 90 which are arc-shaped
and zonal-plate-shaped, the cleaning sheet attachments 24 are
arranged at four positions in total as being adjacent to corner
sections of the upper face portion 14a of the cleaning head 14. Then,
the oblique slits 94 of the opening slits 92 are extended
respectively in parallel or approximately in 10parallel to a
tangential direction of the arc-shape of the attaching member 90.
[0167]        In the present embodiment, at both side sections of the
upper face portion 14a of the cleaning head 14 in the long side
direction, a pair of fitting openings 95 for fitting of the attaching
members 90 is arranged respectively as being a cutout which is
arc-shaped  15 and zonal-plate-shaped corresponding to the plane
shape of the attaching members 90 at symmetric positions while
concaved part sides of the are shapes are mutually faced (refer to
Fig. 24). When the attaching members 90 are fitted respectively to
the fitting openings 95, the pair of attaching members 90 having the
cleaning sheet attachments 24 arranged at the both end parts thereof
are respectively fitted and fixed integrally to the 20upper face
portion 14a of the cleaning head 14 (refer to Fig. 23). [0168]
As described above, the cleaning sheet attachments 24 arranged at
both end parts of the attaching member 90 are structured by forming
the holding slit 91 and the opening slit 92 at each attaching member
90. In the present embodiment, as illustrated in Fig. 25,  25 the
holding slit 91 is formed into the saw-tooth shape of which aperture
angle 04 is on the order of 60 to 120 (90 in the present embodiment)
and is arranged as being extended so that the continuing direction of
the saw teeth is at a right angle or approximately at a right angle
against the direction in parallel or approximately in parallel to the
short side direction of the cleaning head 14 being the direction F of
main tension force acting on the  30 cleaning sheet 13. When the
aperture angle 04 is on the order of 60 to 120, the cleaning sheet 13
is easily attached and the cleaning sheet 13 is more unlikely to
accidentally come out from the holding slit against the tension force
acting on the  64 cleaning sheet 13. The holding slit 91 preferably
has slit width on the order of 0.3 to 0.7 mm and is preferably formed
as the slit width being gradually increased from the upper face side
toward the back face side of the attaching member 90. In the present
embodiment, the opening slit 92 is formed as being continued from the
center section of 5the holding slit 91. [0169]       In the present
embodiment, the opening slit 92 includes the two-line slit 93 which
is arranged at the edge part side along the long side section of the
cleaning head 14 to sandwich the holding slit 91 and the oblique slit
94 which is arranged at the center side 10 of the cleaning head 14 at
the opposite side to the edge part along the long side section of the
cleaning head 14 to sandwich the holding slit 91. The two-line slit
93 is arranged as a V-shaped slit having a V-shape as extending
distance between slits thereof toward the edge part side along the
long side section at an aperture angle 05 on the order of 60 to 120
similarly to the aperture angle 04 of the holding slit 91 as being
continued to the 



15 saw-tooth slit at the center of the holding slit 91. The two-line
slit 93 preferably has slit width on the order of 0.3 to 0.7 mm and
is preferably formed so that the slit width is gradually increased
from the upper face side toward the back face side of the attaching
member 90. [0170] 20In the present embodiment, the oblique slit 94 is
arranged continuously from a crest portion of a saw tooth at the
center part of the holding slit 91 to which the two-line slit 93 is
continued at the opposite side to the two-line slit 93 to sandwich
the holding slit 91. Further, the oblique slit 94 is arranged as
being extended in the direction in parallel or approximately in
parallel to the tangential line of the arc shape of the attaching
member 25 90 as the oblique direction against the direction F of the
tension force acting on the cleaning sheet 13 (the direction in
parallel or approximately in parallel to the short side direction of
the cleaning head 14 having the rectangular plane shape in the
present embodiment). Further, with respect to the oblique slit 94,
the slit width bl of the base end portion 94a being adjacent to the
holding slit 91 is on the order of 0.3 to 0 7 mm and 30 the slit
width b2 of the widened portion 94b at the top end side from the base
end portion 94a is on the order of 0.7 to 1.3 mm. Thus, the slit
width b2 of the widened portion 94b is larger than the slit width bl
of the base end portion 94a. The oblique slit 94 is  65 preferably
formed as the slit width being gradually increased from the upper
face side toward the back face side of the attaching member 90.
[0171] Further, in the present embodiment, as illustrated in Figs.
26(a) and 26(b), top 5 ends of the two-line slit 93 and the oblique
slit 94 of the opening slit 92 are formed as being arc-shaped.
Further, reinforcement ribs 96 are arranged as projecting to the back
face side of the attaching member 90 at least along opening edge
parts at the top end sections of the slits 93, 94. Since the
reinforcement ribs 96 are arranged at the opening edge parts of the
top end sections of the two-line slit 93 and the oblique slit 94, it
is 10 possible to effectively avoid breakage with tearing at the top
ends of the two-line slit 93 and the oblique slit 94 even when
attaching and detaching operation of the cleaning sheet 13 to the
cleaning sheet attachments 24 is repeatedly performed. [0172]
Here, the attaching member 90 is formed of soft elastic material. It
is possible 15to use polyolefin such as low-density polyethylene
(LDPE) and linear low-density polyethylene (LLDPE), various types of
elastomer resin, or the like as the material. 



[0173]        In the cleaning device 10 of the present embodiment
having the abovementioned structure, for attaching the cleaning sheet
13 to the cleaning head 14, the cleaning sheet 20 13 is wound to the
bottom surface portion 12 to be the cleaning surface of the cleaning
head 14 (cleaning device body 11) and both edge parts of the cleaning
sheet 13 are placed on the upper face portion 14a. Subsequently, the
edge part of the cleaning sheet 13 is pushed in with a finger toward
the cleaning sheet attaclunent 24, so that the cleaning sheet
attachment 24 is deformed. When the fmger is released in the above
state, the cleaning 25 sheet attachment 24 returns to the original
shape and the edge part of the cleaning sheet 13 is engaged and held
by being bitten by the holding slit 91 of the cleaning sheet
attachment 24. In this manner, the cleaning sheet 13 is attached to
the cleaning head 14 (cleaning device body 11) (refer to Fig. I).  66
According to the cleaning device 10 of the present embodiment, the
cleaning sheet 13 attached to the cleaning head 14 can be more
unlikely to come out and operability to attach the cleaning sheet 13
can be further improved. [0175) 5That is, according to the present
embodiment, since the holding slit 91 of the cleaning sheet
attachment 24 is formed into a saw-tooth shape as being extended in
the direction at a right angle or approximately at a right angle
against the direction F of the tenSion force action on the cleaning
sheet 13, the cleaning sheet 13 can be more unlikely to be come out
during cleaning while the edge parts of the cleaning sheet 13 pushed
into 10 the cleaning sheet attachments 24 are strongly engaged.
Further, since the two-line slit 93 of the opening slit 92 continued
to the center section of the holding slit 91 is arranged as extending
the distance between the slits thereof toward the edge part side
along the long side section of the cleaning head 14 at a constant
angle of the aperture angle 05, the cleaning sheet 13 can be engaged
more strongly against the tension force action on the 15cleaning
sheet 13. [0176] Further, the oblique slit 94 of the opening slit 92
is arranged obliquely at a constant angle against the extending
direction of the holding slit 91 (being extended in the direction in
parallel or approximately in parallel to the tangential direction of
the 



20 arc-shaped and zonal-plate-shaped attaching member 90 in the
present embodiment) and the slit width b2 of the widened portion 94b
at the top end side from the base end portion 94a is larger than the
slit width of the base end portion 94a being adjacent to the holding
slit 91. Accordingly, the cleaning sheet 13 is easily attached owing
to that the edge part of the cleaning sheet 13 is easily pushed in
when being pushed in toward the cleaning 25sheet attachment 24 with a
finger, so that operability to attach the cleaning sheet 13 can be
further improved. [0177] Here, the attaching member 90 can be
variously modified. For example, the       attaching member is not
necessarily required to be arc-shaped and zonal-plate-shaped and
30the oblique slit is not necessarily required to be arranged as
being extended in parallel or  67 approximately in parallel to the
tangential direction of the arc shaped of the attaching member.
Further, the reinforcement ribs are not necessarily required to be
arranged at the opening edge parts of the two-line slit and the
oblique slit. [0178] 5Further, it is also possible that the holding
slit adopts a waveform shape other than a saw-tooth shape. [0179]
The cleaning device of the present invention can be variously
modified without being limited to the abovementioned embodiments. For
example, the wave-like  10 corrugated surface portion at the lower
face of the base body is not necessarily required to be arranged as a
part of a corrugated surface extended in a circular watering manner
and may be arranged as a part of a corrugated surface extended in a
rhomboid watering nianner as illustrated in Figs. 27(a) and 27(b).
Further, other than the corrugated surface extended in a watering
manner having the center section of the base body as the center  15
thereof; the corrugated surface extended in a watering manner may be
a corrugated surface extended in a watering manner having a position
deviated from the center section as the center thereof. Further, a
plurality of the center sections may exist. Furthermore, as
illustrated in Figs. 27(c) to 27(f), the wave-shaped corrugated
surface portion may have other shapes other than watering shapes.
Here, Figs. 27(c) to 27(f) are 20views schematically illustrating
valley portions. 



[0180]        Further, the projection ribs are not necessarily
required to be linear rib pieces arranged in the width direction of
the ridge portions and may be projection ribs which are dot-shaped.
The cleaning device body may have various plane shapes such as
ellipse 25 shapes, oval shapes, and other shapes other than
rectangular plane shapes. Further, the auxiliary wave-like corrugated
surface portion and the center wave-like corrugated surface portion
are not necessarily required to be arranged. The oblique guide
portion (oblique valley portion) may be extended linearly and
obliquely (refer to Figs. 27(c) to 27(f)).  68 [0181] Further, bottom
portions of the valley portions and crest portions of the ridge
portions may be flat surfaces or curved surfaces. The number of the
cushion members to be interposed between the lower face of the
cleaning head and the base body may be one 5piece or three pieces or
more. [0182] Here, the base body can be manufactured with a general
method of manufacturing such as cast molding and injection molding.
Examples 10[0183] Cleaning operation of a surface to be cleaned was
performed with the following cleaning method using a cleaning device
having the similar structure to the cleaning device of the
abovementioned embodiment (refer to Figs. 2(a), 2(b) and 3) and a
stuck 



state of solid matters such as dust, hair and dirt to the cleaning
sheet 13 attached as 15covering the cleaning surface 12 of the
cleaning device body 11 was observed. Fig. 28 indicates the test
result. [0184] [Cleaning method] Cleaning location: Standard home
(family of four; a husband, a wife, and two children (an 20elementary
school child and a junior high school child) with an indoor dog
Cleaning area: Wooden floor (about 25-tatami room size), a hall way
and a stairway Cleaning sheet (Product name): Quiclde-wiper dry sheet
(manufactured by Kao Corporation) Base body: 25Material: urethane
resin Dimensions: 255 mm x 100 mm Manufacturing method: cast molding
Height of projection rib: 0.5 mm Length of projection rib. 3 rim
30Width of projection rib: 0.5 mm  69 



Depth of valley portion: 1 mm        Interval of crest portions of
ridge portions of wave-like corrugated surface portion: 10 mm Cushion
member: urethane foam sponge 5Upper sponge member (dimensions): 245
mm x 90 mm x 3 mm Lower sponge member (dimensions): 210 nun x 65 nun
x 3 mm Cleaning was performed on the abovementioned area using the
cleaning device  of the present application on the next day with
normal living after normal cleaning was performed. 10[0185]
The test result indicated in Fig. 28 proved that cleaning of the
surface to be cleaned was effectively performed by using the cleaning
device of the present invention while solid matters such as dust,
hair and dirt were stuck to a wide range of area of the cleaning
sheet attached as covering the cleaning surface of the cleaning
device body. 15Industrial Applicability [0186]        According to
the cleaning device of the present invention, even when dust and the
like are spread unevenly on a surface to be cleaned, dust and the
like can be distributed to the entire cleaning sheet while having
solid matters such as dust, hair and 20dirt stuck to a wide range of
area of the cleaning sheet which is attached as covering the cleaning
surface of the cleaning device body. Accordingly, cleaning of the
surface to be cleaned can be effectively performed. [0187] When the
abovementioned pipe joint structure is provided, each pair of the 25
cylindrical pipes structuring the handle can be joined more smoothly,
the engaging projection can be prevented from being easily detached
from the male-side projection insertion hole during usage, or
cracking and breakage of the engaging projection and the 



like of the sleeve-like member can be effectively avoided when the
cylindrical pipe is dropped to the floor.  70 [0188] With the
abovementioned end cap arranged at the handle, stability when the
handle of the cleaning device is propped to a wall surface or the
like can be effectively improved and operability of the cleaning
device can be improved. 5[0189] When the abovementioned joint
structure of the cleaning head is provided, the handle is smoothly
rotatable in the circumferential direction about the joint portion
even in a state that the handle is arranged approximately in parallel
to the cleaning head. Accordingly, it is possible to effectively
perform cleaning while rotating the cleaning 10head in the
circumferential direction with operation from the handle even at a
low or narrow space. [0190] When the abovementioned cleaning sheet
attachment is provided, the cleaning        sheet attached to the
cleaning head can be prevented from being easily detached and
15operability to attach the cleaning sheet can be further improved.  



71 CLAIMS 1. A pipe joint structure being structured as a male-side
end portion of one cylindrical pipe is inserted to a female-side end
portion of the other cylindrical pipe, an engaging projection is
engaged from the outside after a male-side projection insertion 5
hole and a female-side projection insertion hole are matched, and a
sleeve-like member is attached as covering a joint line portion
between the male-side end portion and the female-side end portion,
wherein        an abutment rib which abuts to an end surface of the
female-side end portion from a back side is arranged at the
sleeve-like member continuously or discontinuously in 10a
circumferential direction as inwardly projecting from an inner
circumferential surface of a section covering the joint line portion,
an insertion guide slope portion extended as being sloped outwardly
in the circumferential direction toward a top end side of the
sleeve-like member is arranged at the abutment rib continuously or
discontinuously in the circumferential direction, and 15  the
male-side end portion of the one cylindrical pipe is inserted to the
female-side end portion as being guided by the insertion guide slope
portion in a state that the sleeve-like member is attached to the
female-side end portion of the other cylindrical pipe while the end
surface is abutted to an abutment surface of the abutment rib. 2. The
pipe joint structure according to claim 1, wherein the insertion
guide slope 20portion is structured with a plurality of taper ribs
respectively having a taper surface as being arranged at
predetermined intervals in the circumferential direction.  3. The
pipe joint structure according to claim 1 or claim 2, wherein the
male-side end portion is the diameter-reduced end portion of the one
cylindrical pipe. 4. The pipe joint structure according to any one of
claims 1 to 3, wherein the 25engaging projection inwardly projects
from the inner circumferential surface of the 



sleeve-like member in a state that the engaging projection is pressed
from the outside with an elastic portion which is arranged at the
sleeve-like member and generates urging force inwardly in the radial
direction as being deformed outwardly in the radial direction.  72
5.A cleaning device comprising a handle        the handle being
formed by integrally joining cylindrical pipes in an axial direction
with a pipe joint structure according to any one of Claims 1 to 4. 






