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Description
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0001] The present invention relates to a method for
facilitating performance of a disposal process for used
cleaning fabric that is wound around a shaft.

2. RELATED ARTS

[0002] Generally, in a conventional cylinder cleaning
device that uses a cleaning fabric to clean the surface of
a blanket cylinder, etc., of an offset printer, the cleaning
fabric is fed from a cleaning fabric supplying element that
is formed into a roll, or that is reversibly folded, and is
pressed against the outer circumference of the cylinder
to clean it. After that, the used cleaning fabric is wound
around a take-up shaft as the surface of the cylinder is
cleaned. As is shown in Fig. 95, belt shaped cleaning
fabric 3 that is wound around a core, or that is fan-folded,
is used. To form a cleaning fabric roll, the cleaning fabric
3is wound around a take-up shaft 6 that has onits surface
multiple tiny pointed protrusions 6a. The take-up shaft
assembly is proposed in, for example, Japanese Utility
Model Laid-Open No. Hei 5-60843. A plurality of rows of
raised and recessed portions are alternately formed
around this type of take-up shaft.

[0003] When cleaning fabric, from a cleaning fabric
supplying element that is attached to a cylinder cleaning
device is to be wound around a take-up shaft in order to
prepare for cleaning, this must be performed with a cyl-
inder cleaning device that is installed near the cylinder
of a printer. Especially because a current printer is com-
pactly made, there is only a narrow space available in
which to perform the above process. In addition, without
shifting the cleaning fabric on the take-up shaft while it
is being wound, itis difficult to wind a wide cleaning fabric
(e.g., about 170 cm for newspapers) that passes through
a small gap (about 3 cm) between a cylinder surface and
a cylinder cleaning device so that no loose portion ap-
pears around the take-up shaft, and so that the widthwise
side edge of the cleaning fabric is aligned. That is, it is
not easy to wind the cleaning fabric around the take-up
shaft while keeping the side edge of the cleaning fabric
perpendicular to the shaft (to maintain a right angle); how
well this procedure is performed depends on the skill of
an operator.

[0004] When the take-up shaft around which a used
cleaning fabric is wound is removed from the cylinder
cleaning device, in order to dispose of the fabric roll, the
cleaning fabric must be unrolled manually. Since the
used cleaning fabric holds ink, a worker tends to become
dirty while unrolling it, and as the unrolled used cleaning
fabric is easily contaminated and bulky, it is difficult to
handle.
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SUMMARY OF THE INVENTION

[0005] Itistherefore one object of the presentinvention
to provide a waste cleaning fabric processing method
whereby waste cleaning fabric can be removed from a
take-up shaft and can be disposed of as a roll of the waste
cleaning fabric.

[0006] This objectis attained by the features of claim 1.
[0007] Preferably, the assembly representing a struc-
ture for carrying out the method of the invention has a
mechanical structure for changing a diameter of the in-
vention cleaning fabric take-up shaft assembly, a me-
chanical structure for changing a configuration of the
cleaning fabric take-up shaft assembly, or a mechanical
structure for changing a circumference of the cleaning
fabric take-up shaft assembly.

[0008] Since provided for the take-up shaft assembly
is an assembly for mechanically changing a condition at
an area where the cleaning fabric take-up shaft assembly
contacts the cleaning fabric that is wound around it, its
diameter can be reduced after the cleaning fabric has
been wound. As a result, the winding force with which
the cleaning fabric is applied to the take-up shaft is ex-
tremely reduced. Therefore, the take-up shaft can be
easily removed from the cleaning fabric roll.

[0009] Since the used cleaning fabric is disposed of
as aroll, operating efficiency is improved, compared with
a conventional case where the used fabric must be un-
rolled to be disposed of, and contamination of the periph-
ery and of workers is reduced. In other words, the main-
tenance is improved.

[0010] When the cleaning fabric take-up shaft is con-
stituted by a plurality of divided shaft members, the struc-
ture for changing the diameter is simplified and manu-
facturing costs are reduced.

[0011] For the structure where a wedge shaped mem-
ber is inserted in and extracted from between the com-
ponents of the take-up shaft, the diameter can be easily
increased or reduced, and the increased diameter can
be stably maintained.

[0012] When engagement means is provided for the
cleaning fabric take-up shaft, the winding of the fabric
around the take-up shaftis easy, and the winding process
can be stably performed at a right angle.

[0013] For the structure for engaging cleaning fabric
employing a bar member, a groove and a shaft member,
a condition where a cleaning fabric roll contacts the outer
periphery of the shaft member is changed by removing
the bar member from the shaft member, so that the shaft
member is easily removed from the cleaning fabric roll.
Especially for a structure where bar members are ex-
tracted from a plurality of grooves, the condition where
the fabric roll contacts the shaft member can be changed
more drastically than can that where a bar member is
removed from a single groove, and the removal of the
shaft member becomes even easier. For a structure
where a plurality of bar members are provided at prede-
termined intervals for a single groove, the bar members
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engaged at one side end are released from the shaft
member, and are brought near each other by the winding
force exerted by the cleaning fabric roll. As a result, the
circumference of the shaft is reduced and the contact
condition between the shaft member and the fabric roll
is changed, so that the removal of the shaft member is
easy.

[0014] When an oblong bar member is employed, after
the bar member after is released from the shaft member
it is rotated to reduce the circumference of the shaft, so
that the shaft member can be easily removed. In addition,
when a gap is defined around the bar member, the bar
member is shifted to the gap when it is removed from the
shaft end to reduce the circumference of the shaft, and
thereafter the shaft member is easily removed.

[0015] When a long shaft is used, accordingly, the
length of a bar member is increased and its removal from
a cleaning fabric roll becomes more difficult. It is prefer-
able that such a long shaft have a structure such that an
engagement member is provided at the middle portion
of a groove to engage the ends of the bar members on
one side, or a structure such that bar members are cou-
pled together in the groove. With such an arrangement
and such an engagement member, a short bar member
can be employed. As a result, the removal of the bar
member is facilitated and the operation can be easily
implemented from either side of the shaft.

[0016] Furthermore, a cylinder cleaning device, for
cleaning a circumferential surface of a cylinder by press-
ing a cleaning fabric passed between cleaning fabric sup-
plying element for the cleaning fabric and cleaning fabric
take-up shaft assembly for taking up the cleaning fabric
against the circumferential surface of the cylinder, com-
prises:

a frame; and

engagement means for engaging means of the
cleaning fabric to be engaged at an outer periphery
or at a shaft end of the take-up shaft supported by
the frame.

[0017] With the thus described arrangement, an as-
sembly that easily engages the take-up shaft, and which
has a certain strength relative to the rotational direction
of the take-up shaft, is provided at a predetermined end
portion, or at a location at which the cleaning fabric can
be engaged, so that engaging the cleaning fabric with
the take-up shaft is easily accomplished, the positioning
is accurate, the attachment of the fabric around the take-
up shaft can be precisely performed.

[0018] When an engagement release mechanism is
provided, a phenomenon such that used cleaning fabric
sticks to the take-up shaft can be prevented, and the
used cleaning fabric roll can be easily removed from the
take-up shaft. Especially since the engagement/disen-
gagement function can be implemented by only one
mechanism, the device can be simplified.

[0019] Reinforcement, or coating or impregnation with
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low friction material, or with a curing agent, is performed
for the portion where the means of the cleaning fabric to
be engaged is provided to prevent deformation of that
portion, and engagement/disengagement can be stably
performed.

The portion that contacts the outer periphery of the take-
up shaft on the cleaning fabric side and/or the outer pe-
riphery of the take-up shaft are smoothed, and the used
cleaning fabric can be removed from the take-up shaft
and can be disposed of as a roll. Thus, the handling of
the used cleaning fabric is improved.

[0020] In the structure where the engagement means
is provided for the member of the cleaning fabric to be
engaged, which is at the outer periphery of the take-up
shaft, the member to be engaged with which the used
cleaning fabric is wound is removed from the take-up
shaft, and from the outside is pushed toward the center
to reduce the diameter of the take-up shaft, and make it
possible to remove the member to be engaged.

[0021] Further, cylinder cleaning fabric is wound into
a roll or is fan-folded, and has means to be engaged,
which engages engagement means on a take-up shaft
that is installed in a cylinder cleaning device.

[0022] Preferably, a cleaning fabric, or a connection
member contiguous with the cleaning fabric, has a
smooth portion that contacts an outer surface of a take-
up shaft, and a hole, a slit, a cut, or a cut-out strip is
formed at or near the end of the fabric.

[0023] As another method, a cleaning fabric mounting
element is provided on the cleaning fabric side. The
cleaning fabric mounting element is constituted by one
or more bar members, or string members attached to a
cleaning fabric, orto a member that is added to the clean-
ing fabric. Further, a cleaning fabric mounting element
obtained by processing a cleaning element, ora member
added to the cleaning fabric, is provided.

[0024] Acleaningfabricis easily wound around a take-
up shaft by engaging the means to be engaged of the
cleaning fabric with the above described engagement
means, and a right angle can be stably maintained.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

Fig. 1 is front view of a cleaning fabric take-up shaft
according to one embodiment representing a struc-
ture for carrying out the method of the present inven-
tion;

Fig. 2Ais an exploded front view of a shaft member;
Fig. 2B is an exploded side view of the shaft member;
Fig. 3 is diagram for explaining a diameter attained
by the shaft member;

Fig. 4 is a diagram for explaining a shaft member
fixing portion;

Fig. 5A is a cross-sectional view taken along line A-
Ain Fig. 1;

Fig. 5B is a cross-sectional view taken along line B-
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B in Fig. 1;

Fig. 6 is a diagram for explaining when a cleaning
fabric take-up shaftis removed from a cleaning fabric
roll;

Fig.7 is a front view of a cleaning fabric take-up shaft
according to another embodiment representing a
structure for carrying out the method of the present
invention;

Fig. 8 is a plan view of a shaft member;

Fig. 9 is a diagram for explaining how a cleaning
fabric take-up shaftis removed from a cleaning fabric
roll;

Fig. 10 is a front view of a modification of the take-
up shaft for changing the diameter of a cleaning fab-
ric take-up shaft;

Fig. 11 is a diagram for explaining a condition where
a cleaning fabric take-up shaft is removed from a
cleaning fabric roll;

Fig. 12 is a side front view of a cleaning fabric take-
up shaft according to an additional embodiment rep-
resenting a structure for carrying out the method of
the present invention;

Fig. 13 is a front plan view of the take-up shaft in Fig.
12;

Fig. 14 is a front view of a plug;

Fig. 15 is a plan view of the plug;

Fig. 16 is a left side view of the plug;

Fig. 17A is a cross-sectional view taken along line
C-Cin Fig. 12;

Fig. 17B is a cross-sectional view taken along line
D-D in Fig. 12;

Fig. 18 is a diagram for explaining how a cleaning
fabric take-up shaftis removed from a cleaning fabric
roll;

Fig. 19 is a diagram showing a modification of a
cleaning fabric take-up shaft having a shell member;
Fig. 20 is a cross-sectional view taken along line F-
F in Fig. 19;

Fig. 21 is a cross-sectional view taken along line G-
Gin Fig. 19;

Figs. 22A and 22B are diagrams for explaining how
a cleaning fabric take-up shaft is removed from a
cleaning fabric roll;

Fig. 23 is a diagram showing another modification
of the cleaning fabric take-up shaft having a shell
member;

Fig. 24 is a diagram showing an additional modifica-
tion of the cleaning fabric take-up shaft having a shell
member;

Fig. 25 is a cross-sectional view of a cleaning fabric
take-up shaft according to a further embodiment rep-
resenting a structure for carrying out the method of
the present invention;

Fig. 26 is a cross-sectional view taken along line H-
H in Fig. 25;

Fig. 27 is a cross-sectional view for explaining how
a cleaning fabric take-up shaft is removed from a
cleaning fabric roll;
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Fig. 28 is a cross-sectional view of a modification of
the embodiment shown in Fig. 25;

Fig. 29 is a cross-sectional view taken along line I-I
in Fig. 28;

Fig. 30 is a cross-sectional view for explaining how
a cleaning fabric take-up shaft is removed from a
cleaning fabric roll;

Fig. 31 is a plan view of a cleaning fabric take-up
shaft according to still another embodiment repre-
senting a structure for carrying out the method of the
present invention;

Fig. 32 is a perspective view of a bar member unit;
Fig. 33 is a perspective view of a shaft member;
Fig. 34 is a diagram viewed along line J-J in Fig. 31;
Fig. 35is a diagram viewed along line K-Kin Fig. 31;
Fig. 36 is an explanatory diagram for the positioning
of cleaning fabric;

Fig. 37 is an explanatory diagram for the positioning
of the cleaning fabric after it has been completed;
Fig. 38 is a diagram for explaining the use of the
cleaning fabric take-up shaft in the embodiment
shown in Fig. 31;

Fig. 39 is a cross-sectional view taken along line L-
L in Fig. 38;

Fig. 40 is an explanatory diagram for the process for
extracting a bar member unit;

Fig. 41 is an explanatory diagram for the movement
of the bar member by the winding force exerted by
a cleaning fabric roll;

Fig. 42 is a diagram for explaining a modification of
the embodiment shown in Fig. 31;

Figs. 43A and 43B are explanatory diagrams for an-
other modification;

Figs. 44A and 44B are explanatory diagrams for an-
other modification;

Figs. 45A arid 45B are explanatory diagrams for an
additional modification;

Figs. 46A and 46B are side views of one part of a
cleaning fabric take-up shaft according to another
additional embodiment representing a structure for
carrying out the method of the present invention,
viewed from one end of the shaft;

Figs. 47A and 47B are side views of one part of a
cleaning fabric take-up shaft having a bar member
with a square cross section;

Figs. 48A and 48B are side views of one part of a
cleaning fabric take-up shaft having a bar member
with an oblong cross section;

Fig. 49 is a plan view of a cleaning fabric take-up
shaft according to a still another embodiment repre-
senting a structure for carrying out the method of the
present invention;

Fig. 50 is a diagram viewed along line M-Min Fig. 49;
Fig. 51 is a perspective view of a bar member unit
that is to be attached to the cleaning fabric take-up
shaft shown in Fig. 49;

Fig. 52 is a plan view of the cleaning fabric take-up
shaft assembly to which the bar member unit is at-
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tached;

Fig. 53 is a plan view of a modification of the embod-
iment in Fig. 49;

Fig. 54 is a cross-sectional view taken along line N-
N in Fig. 53;

Fig. 55 is a plan view of another modification of the
embodiment in Fig. 49;

Fig. 56 is a perspective view of a bar member unit
to be attached to the cleaning fabric take-up shaftin
Fig. 55;

Fig. 57 is a side view of another example of the cou-
pling structure of the bar member;

Fig. 58 is a cross-sectional view taken along line P-
P in Fig. 57;

Figs. 59A and 59B are a top view and a side view of
an additional example of the coupling structure of
the bar member,

Fig. 60 is a cross-sectional view taken along line Q-
Qin Fig. 59B;

Fig. 61is a perspective view of a cleaning fabric take-
up shaft according to yet another embodiment rep-
resenting a structure for carrying out the method of
the present invention;

Fig. 62 is a front view of a shaft receiving section
including the cleaning fabric take-up shaft;

Fig. 63 is a diagram for explaining cylinder cleaning
fabric;

Fig. 64 is a diagram for explaining an example of a
cleaning fabric mounting element;

Fig. 65 is a diagram for explaining another example
of the cleaning fabric mounting element;

Fig. 66 is a diagram for explaining an additional ex-
ample of the cleaning fabric mounting element;

Fig. 67 is a diagram for explaining a further example
of the cleaning fabric mounting element;

Fig. 68 is a diagram for explaining still another ex-
ample of the cleaning fabric mounting element;
Figs. 69A, 69B and 69C are diagrams for explaining
a yet another example of the cleaning fabric mount-
ing element;

Figs. 70A, 70B and 70C are diagrams for explaining
an assembly of the cleaning fabric take-up shaft and
the cleaning fabric mounting element;

Figs. 71A, 71B and 71C are diagrams for explaining
example structures of the outer periphery of the
cleaning fabric take-up shaft;

Figs. 72A through 72D are diagrams for explaining
other examples of the cylinder cleaning fabric;

Fig. 73 is a perspective view of an engagement
mechanism between the cleaning fabric and the
take-up shaft;

Figs. 74A through 74F are diagrams of modifications
of a portion of the cleaning fabric to be engaged;
Fig. 75 is a perspective view of a modification of the
engagement mechanism;

Fig. 76 is an explanatory diagram for another mod-
ification of the engagement mechanism;

Fig. 77 is an explanatory diagram for an additional
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modification of the engagement mechanism;

Fig. 78 is an explanatory diagram for a further mod-
ification of the engagement mechanism;

Fig. 79 is an explanatory diagram for still another
modification of the engagement mechanism;

Fig. 80 is an explanatory diagram for yet another
modification of the engagement mechanism;

Fig. 81 is an explanatory diagram for a still further
modification of the engagement mechanism;

Fig. 82 is a perspective view of another example of
the engagement mechanism;

Fig. 83 is a perspective view of an additional example
of the engagement mechanism;

Fig. 84 is a perspective view of a further example of
the engagement mechanism;

Fig. 85 is an explanatory diagram showing a modi-
fication of the example engagement mechanism in
Fig. 84;

Fig. 86 is an explanatory diagram showing another
modification of the example engagement mecha-
nism in Fig. 84;

Fig. 87 is a side view of adisengagement mechanism
between the cleaning fabric and the take-up shaft;
Fig. 88is aperspective view of adisengagement tool;
Figs. 89A, 89B and 89C are diagrams for explaining
a disengagement process;

Fig. 90 is an explanatory diagram for an example
engagement/disengagement mechanism;

Fig. 91 is a partial enlargement diagram of Fig. 90;
Fig. 92 is a perspective view of another example of
the engagement/disengagement mechanism;

Fig. 93 is a left side view of the mechanism in Fig. 92;
Fig. 94 is an explanatory diagram for a modification
of the engagement/disengagement mechanism;
Fig. 95 is an explanatory diagram showing a con-
ventional cleaning fabric take-up shaft; and

Fig. 96 is a cross-sectional view of the schematic
arrangement of a cylinder cleaning device.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0026] The present invention will now be described
while referring to the accompanying drawings. Fig. 96 is
a cross-sectional view of the basic structure of a cylinder
cleaning device representing a structure for carrying out
the method of the present invention. The cylinder clean-
ing device serves as a cleaning unit 2 that is installed
facing a cylinder 1 of a printer. The cleaning unit 2 com-
prises a cleaning fabric supplying element 4, for feeding
cleaning fabric 3; a cleaning fabric take-up shaft section
5, for winding the cleaning fabric 3 from the cleaning fab-
ric supplying element 4; and a cylinder pressing part, for
pressing, against the surface of the cylinder 1, the clean-
ing fabric 3 that is held taut between the cleaning fabric
supplying element 4 and the cleaning fabric take-up shaft
section 5. These components are supported by side
plates 9 that are parts of a frame constituting the cleaning
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unit 2.

[0027] As is shown in Fig. 96, the cylinder pressing
part supplies compressed air to an inflation member 7a
that, when inflated, presses the cleaning fabric against
the surface of the cylinder 1. Further, the cylinder press-
ing part releases air from the inflation member 7a to de-
flate it, as is indicated by a broken line 7b, and thus sep-
arate the cleaning fabric 3 from the surface of the cylinder
1.

[0028] The cleaning fabric supplying element 4 is used
for aroll of the cleaning fabric 3, or for fan-folded cleaning
fabric 3. Especially, a cleaning fabric roll having a tube
core or a bar core, or one that has no core, can be used.
The cleaning fabric 3 consists of woven or non-woven
cloth, paper or film, or one of them for which some
processing has been performed, or another similar ma-
terial. The processed cleaning fabric can be material im-
pregnated with a liquid, or material impregnated with a
liquid and then packaged in a vacuum. The cleaning fab-
ric 3 also includes material coated with a cleaning jelly
or a cleaning paste.

[0029] The cleaning fabric take-up shaft section 5 is
constituted by a cleaning fabric take-up shaft 6, and a
constant distance winding mechanism (not shown) that
applies, to the take-up shaft 6, the rotational force re-
quired to wind the cleaning fabric 3 a constant distance
around the take-up shaft 6. A cleaning fabric feeding shaft
8 for supplying the cleaning fabric supplying element 4,
the cleaning fabric take-up shaft 6 and the constant dis-
tance winding mechanism are assembled inside the side
plates 9.

[0030] A cleaning fabric take-up shaft assembly rep-
resenting a structure for carrying out the method of the
present invention comprises a plurality of mechanical
components to provide an assembly for mechanically
changing the condition at the location where the take-up
shaft and the cleaning fabric contact each other. In the
following explanation, the cleaning fabric take-up shaft
assembly is referred to as a "cleaning fabric take-up
shaft."

[0031] An explanation will be given for a structure for
changing the diameter of the cleaning fabric take-up
shaft, which serves as the assembly for mechanically
changing the condition at the location where the take-up
shaft contacts the cleaning fabric that is wound around it.
[0032] Fig. 1 is a front view of a cleaning fabric take-
up shaft according to one embodiment of the present
invention. Fig. 2A is an exploded front view of a shaft
member, and Fig. 2B is an exploded side view of the
shaft member. In this embodiment, a plurality of divided
shaft members, such as two or three shaft members, are
fixed at either end to provide a cleaning fabric take-up
shaft. In this embodiment, two divided shaft members
are employed to explain the structure used to change the
diameter of the cleaning fabric take-up shaft, but three
divided shaft members can also be employed.

[0033] The cleaning fabric take-up shaft 6 has two sep-
arate half cylindrical shaft members 6A and 6B. Both
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ends of the shaft members 6A and 6B are secured by
shaft member fixing means that is attached to the side
plate 9. As is shown in Fig. 2, the shaft members 6A and
6b have substantially semicircular cross sections ob-
tained by cutting through a cylinder and removing a por-
tion having a predetermined width a. When the cut faces
of the shaft members are abut against each other, a di-
ameter d of the cylinder is smaller than a diameter D, as
is shown in Fig. 3. Cut-down portions 6a and 6b are
formed at either end of each of the shaft members 6A
and 6B.

[0034] The shaft member fixing section 10 comprises
a first shaft member fixing portion 10A, for securing one
end of each shaft member, and a second shaft member
fixing portion 10B, for securing the other end of each
shaft member. The structure used in common for the first
and the second shaft member fixing portions 10A and
10B will now be described while referring to Fig. 4. Each
of the shaft member fixing portions 10A and 10B includes
a shaft end supporting section 11, for supporting the ends
of the shaft member 6, and a plug 13 that is to be loaded
into a bearing member 20. In the shaft end supporting
section 11 are provided a ring convex portion 11a into
which the cut-down portions 6a and 6b of the shaft mem-
bers 6A and 6b are inserted, and a linear wedge convex
portion 12 having a predetermined width that extends
across the center of the circle formed by the ring convex
portion 11a The polygonal plug 13 is provided on the rear
face of the shaft end supporting section 11 for insertion
into the shaft receiving section 20. A pin hole 14 is formed
in the plug 13. An operating knob 21 for a connecting pin
26, which is inserted into the pin hole 14 in the plug 13,
is provided for a left shaft receiving section 20A in Fig.
1. In this case, as is shown in Fig. 5B, a polygonal plug
receiving hole 28, into which the plug 13 is inserted, is
formed for a right shaft receiving section 20B. A spring
27 is used to drive the connection pin 26 into a groove 25
[0035] Figs. 5A and 5B are examples of the shaft re-
ceiving section. The shaft receiving sections 20A and
20B are constituted by a shaft supporter 22 fixed to the
side plate 9, and a rotary shaft 23 rotatably attached to
the shaft supporter 22. The rotary shaft 23 has a shaft
coupling 24 to which is coupled the cleaning fabric take-
up shaft 6. To feed the cleaning fabric 3 a constant dis-
tance, the rotary shaft 23 of the shaft receiving section
20B is coupled via an arm with a rotation mechanism (not
shown), i.e., a piston for an air cylinder, for the cleaning
fabric take-up shaft 6. The horizontal open groove 25 is
formed in a shaft coupling 24 for the left shaft receiving
section 20A. The connection pin 26 is formed so that it
can be retracted into a groove perpendicular to the
groove 25. The operating knob 21 is attached to the end
of the connection pin 26.

[0036] Theassemblingandthe removal ofthe cleaning
fabric take-up shaft 6 will now be described. First, for
assembling the take-up shaft 6, both ends of the shaft
members 6A and 6B are inserted into the ring convex
portion 11a of the shaft member fixing portions 10A and



11 EP 1176 010 B1 12

10B. At this time, as is shown in Fig. 1, the wedge portion
12 is inserted between the shaft members 6A and 6b to
define a gap g having a predetermined width, and to pro-
vide a larger diameter. In this condition, the plug 13 of
the right shaft member fixing portion 10B is fitted into the
shaft receiving section 20b. Then, the position of the plug
13 of the shaft member fixing portion 10A is moved closer
to the shaft receiving section 20B, and is inserted into
the groove 25 from the side. Following this, the connec-
tion pin 26 is inserted into the hole 14 of the plug 13 to
couple together the plug 13 of the shaft member fixing
portion 10A and the shaft receiving section 20B.

[0037] The used cleaningfabric 3 thatis wound around
the cleaning fabric take-up shaft 6 is disposed of by re-
moving the shaft member fixing portion 10 from the shaft
receiving section 20. More specifically, the connection
pin 26 is extracted by operating the knob 21, and the plug
13 is removed from the shaft receiving section 20. Then,
the plug 13 of the shaft member fixing portion 10 on the
other end is removed from the shaft receiving section 20.
Thereafter, the shaft member fixing portion 10 is re-
moved, and the wedge 12 is extracted from between the
shaftmembers 6A and 6B. As aresult, the shaft members
6A and 6B approach each other, i.e., they move until they
are positioned as is shown in Fig. 6, and the diameter of
the take-up shaft 6 is reduced. Following this, when the
end of the shaft assembily is hit, the cleaning fabric take-
up shaft 6 pops out of cleaning fabric roll 100, and can
then be pulled out by grasping it atits end. In this manner,
the cleaning fabric take-up shaft 6 can be removed from
the cleaning fabric roll 100, which thereafter is easily dis-
posed of

[0038] In Fig. 7 is shown another embodiment for the
structure for changing the diameter of the cleaning fabric
take-up shaft 6. Fig. 8 is a plan view of shaft members.
In this embodiment, means for changing the diameter is
provided on the faces of the divided shaft members that
are positioned opposite each other. The means for
changing the diameter includes one or more recessed
portions 30, which are formed on a shaft member 6A,
and protrusions 31, which are formed on another shaft
member 6B. The protrusions 31 are appropriately shaped
and sized so that they can fit into the recessed portions
30. As is shown in Fig. 7, the positions of the recessed
portions 30 and the protrusions 31 are shifted when the
ends of the shaft 6 are secured by the shaft member
fixing portion 10. And since when the protrusions 31 are
shifted they contact areas outside the recessed portions
30 of the facing shaft member 6A, a gap is formed be-
tween the shaft members 6A and 6B that is equivalent
to the height of the protrusions 31, and the diameter of
the take-up shaft 6 is increased. Basically, the assem-
bling and removal of the cleaning fabric take-up shaft 6
are performed in the same manner as in the first embod-
iment. The only difference is that the shaft members 6A
and 6B are moved in the axial direction to reduce the
diameter. When the cleaning fabric take-up shaft 6 is to
be removed from the cleaning fabric roll 100, as is shown
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in Fig. 9, the shaft member fixing portion 10 is removed.
Then one, or both, of the shaft members 6A and 6b is
moved in a direction indicated by an arrow, and the pro-
trusions 31 are inserted into the recessed portions 30
and reduce the diameter. Thereafter, the end of the shaft
that projects from the cleaning fabric roll 100 is grasped
and the take-up shaft 6 is pulled out of the roll 100.
[0039] In Fig. 10 is shown a modification of the struc-
ture for changing the diameter that involves the moving
of one, or both, of the shaft members in the axial direction.
This modification provides means for changing the diam-
eter by using shaft members having inclined faces that
are positioned opposite each other. The means for
changing the diameter is acquired by longitudinally cut-
ting a solid-core cylinder, at a predetermined angle rel-
ative to the center line, to form wedge-shaped shaft mem-
bers having semicircular cross sections.

[0040] In order to remove the cleaning fabric take-up
shaft 6 from the cleaning fabric roll 100, as is shown in
Fig. 11, the shaft member fixing portion 10 is removed,
and one, or both, of the shaft members 6A and 6B is
moved in a direction indicated by an arrow. Since the
relative position of the shaft members 6A and 6B is al-
tered because of the movement along the inclined faces,
the diameter is reduced. Then, the end of the shaft that
projects from the cleaning fabric roll 100 is grasped and
pulled out.

[0041] Although in this example the protrusions 31 are
integrally formed on the shaft member 6B, the protrusions
31 may be formed separately and then secured to the
shaft member by small screws.

[0042] Fig. 12is a front view of a cleaning fabric take-
up shaft according to an additional embodiment repre-
senting a structure for carrying out the method of the
present invention. Fig. 13 is a left side view of the take-
up shaftin Fig. 12. A cleaning fabric take-up shaft 6 has
an elongated solid axle portion 40, which corresponds to
the length of a cylinder to be cleaned, and a semicircular
shell member 50, which covers almost all the outer pe-
riphery of the axle portion 40. The shell member 50 is
rotatably provided relative to the axle portion 40. Plug
insertion holes 41 are formed at either end in the center
of the axle portion 40. Plugs 42 are inserted into the plug
insertion holes 41 and can be moved in the axial direction.
[0043] Asis shown in Fig. 14, the plugs 42 each have
a core insertion portion 42a, which is fitted into the axle
portion 40; a coupling portion 42b, for a shaft receiving
section that is near a side plate; and a jaw portion 42c,
which is located between the core insertion portion 42a
and the coupling portion 42b. The jaw portion 42¢ abuts
upon the end face of the axle portion 40. As is shown in
Fig. 15, a pin hole 42d is formed in and passes through
the core insertion portion 42a in a direction perpendicular
to the direction in which the plug 42 is moved. A plug
connection pin 43 (see Fig. 12) is inserted into the pin
hole 42d and so secured therein that both ends project
outward beyond the outer periphery of the core insertion
portion 42a of the plug 42.
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[0044] As is shown in Fig. 12, an elongated through
hole 44 that is formed in the axle portion 40 is extended
in its longitudinal direction, and the ends of the plug con-
nection pin 43 project outward into the groove hole 44.
Constrained by the elongated through hole 44 and the
connection pin 43, the plug 42 can be moved only along
the center line of the axle portion 40, and there is no play
at the coupling of the plug 42 and the axle portion 40. A
spring 45 is located between the core insertion portion
42a and the axle portion 40, and constantly urges the
plug 42 in the direction in which it projects from the axle
portion 40. In Fig. 12 the plug 42 is shown pressed fully
inward to the axle portion 40, i.e., the spring 45 is com-
pressed.

[0045] In the coupling portions 42b of the plugs 42 are
coupling holes 42e into which are inserted connection
pins that are formed on shaft couplings 24. The coupling
portions 42b are detachably secured to the shaft cou-
plings 24 of the shaft receiving sections, which are pro-
vided for the side plate 9. For the attachment of the plugs
42 to the shaft couplings 24, one or both of the plugs 42
are forced inward the axle portion 40 against the pressure
exerted by the springs 45. Then, one of the shaft cou-
plings 24 and one of the coupling portions 42b of the
plugs 42 are aligned, and the plug 42 is fitted into the
shaft coupling 24 by the pressure exerted by the springs
45. Then the other plug 42 is inserted into the groove 25
of the other shaft coupling 24 from the side. Following
this, the connection pins 26 (see Fig. 5) formed in the
shaft couplings 24 are inserted into the plug coupling
holes 42e, and secured. A plug coupling portion 42b has
a polygon shape 42f, for which the outer faces are cut
as shown in Fig. 16, and correspond to the shape of a
shaft coupling 24 so that the rotational force of winding
can be precisely transmitted to the plug 42, i.e., so that
no rotational movement occurs between the plug cou-
pling portion 42b and the shaft coupling 24.

[0046] A pair of wedges 429 are formed opposite each
other on the jaw portion 42c and extend in the axial di-
rection of the axle portion 40. As is shown in Figs. 14 and
15, the wedge members 42g are tapered, and on the side
of the core insertion portion 42a, guide portions 42h are
formed contiguous with the wedge portions 42g to control
the movement of the shell member 50.

[0047] The structure of the shell member 50 will be
explained in detail while referring to Figs. 13 and 18. The
shell member 50 is constituted by two half-cylinder por-
tions, a shell member 50A and a shell member 50B. At-
tached to part of the outer peripheries of the shell mem-
bers 50A and 50B is perforated metal, the surface of
which is so designed that fabric winding is ensured, i.e.,
multiple perforations are formed thereon that can easily
catch the cleaning fabric. The shell members 50a and
50B are coupled with respective slide pins 51, which are
formed at several locations in the longitudinal direction
of the axle portion 40, and are movable.

[0048] AsisshowninFigs.17Aand 17b, the slide pins
51 each have an extension portion 51a on one end. A
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head 51b having a larger diameter than that of the ex-
tension portion 51ais provided at the end of the slide pin
51. A slide pin hole 40a in the axle portion 40 is formed
perpendicular to its axis. On the opposite side of the slide
pin hole 40a, a hole 40b having a larger diameter is con-
centrically formed with the slide pin hole 40a. A spring
52 is positioned between the head 51b and the core 40
by inserting the slide pin 51 into the slide pin hole 40a
from the hole 40b. The spring 52 is compressed so that
the slide pin 51 is projected outward from the axle portion
40. In this condition, the shell member 50 is secured by
a screw 53 so that it is integrally joined with the slide pin
51. The shell members 50A and 50B are urged toward
the outer periphery of the axle portion 40 by the spring 52.
[0049] Theassemblingandthe removal of the cleaning
fabric take-up shaft 6 willnow be described while referring
to Figs. 12 and 13. When the plug 42 is projected outward
from the axle portion 40 in direction n and has reached
the limit of its movement, the wedge members 42g are
detached from the shellmember 50 and the shellmember
50 is moved closer to the axle portion 40 by the springs
52 (see Figs. 17A and 17B). At this time, the edges of
the shell members 50A and 50B in the longitudinal direc-
tion are brought near, i.e., the diameter is reduced. When
the plug 42 is moved in direction m, i.e., when the plug
42 is fitted into the shaft receiving section 20, as is shown
in Fig. 12, the wedge members 42g enter between the
shell members 50A and 50B. As a result, as the inclined
faces of the wedge members 42g slide along the shell
members 50a and 50b, the shell members 50A and 50B
are moved outward against the urging force of the springs
52. And since at this time the corners at the ends of the
shell members 50A and 50B move along the guide por-
tions 42h, the diameter can be smoothly changed.
[0050] In order to extract the cleaning fabric take-up
shaft 6 from the cleaning fabric roll 100, the plugs 42 are
removed from the shaft receiving section 20, and are
then projected outward from the axle portion 40 by the
force exerted by the springs 45 shown in Fig. 12. As the
plugs 42 are moved in the direction in which the wedge
members 42g are extracted from between the shell mem-
ber 50, as is shown in Fig. 18, the shell members 50A
and 50B, which were forcibly separated, are moved to-
ward the axle portion 40, and the diameter is thus re-
duced. Then, the plug 42 is pulled in the direction indi-
cated by an arrow in Fig. 18, so that the cleaning fabric
take-up shaft 6 is removed from the cleaning fabric roll
100.

[0051] Fig. 19 is a diagram showing a modification of
the cleaning fabric take-up shaft 6 that has a shell mem-
ber. In this modification, the edges on one side of two
separate shell members are coupled together by a hinge,
and the other ends are used to press against the fabric.
At both ends of a shell member 50, a tubular portion 60A
is formed on an edge of a shellmember 50A and a tubular
portion 60B is formed on an edge of a shell member 50B.
A straight pin 61 is then inserted through these tubular
portions 60A and 60B so that the shell member 50 can
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be rotated.

[0052] One end of the straight pin 61 is fitted in a pin
receiving portion 62 and is secured by a small screw 63.
As is shown in Fig. 20, a bar shaped fabric holder 65,
which is longer than the axle portion 40, is sandwiched
between the other edges of the shell members 50A and
50B. Although the gap between the shell members 50A
and 50B is expanded a little by the bar-shaped fabric
holder 65, this expansion is restricted by a ring convex
portion 64 at the plug 42, while the cleaning fabric is se-
curely held between the shell member 50 and the fabric
holder65. Notched portions 42i are formed in jaw portions
42c of the plugs 42, as is shown in Fig. 21. The ends of
the fabric holder 65 are fitted into the notched portions
42i for positioning. In this modification, the fabric holder
65 serves as a wedge for increasing the diameter. Also,
the fabric holder 65 serves as means for generating a
gap between the outer periphery of the axle portion 40
and the inner periphery of the shell member 50, and for
maintaining a larger diameter.

[0053] When the cleaning fabric take-up shaft 6 is to
be removed from the cleaning fabric roll 100 shown in
Fig. 22A, the end of the fabric holder 65, which is exposed
in the notched portion 42i of the plug 42 at one end, is
struck to project the fabric holder 65 outward from the
notched portion 42i of the plug 42 at the other end. Then,
the projected end is pulled to remove the fabric holder
65. And, as is shown in Fig. 22B, the shell members 50A
and 50B rotate inward the axle portion 40, and a gap is
formed between the shell member 50 and the cleaning
fabric roll 100. Thus, the shell member 50 is released
from the cleaning fabric roll 100 so that the cleaning fabric
take-up shaft 6 can be removed from the cleaning fabric
roll 100.

[0054] The arrangement of a cleaning fabric take-up
shaft 6 constituted by shaft members and shell members
will now be explained. Fig. 23 is a cross-sectional view
of a portion of a cleaning fabric take-up shaft 6 that cor-
responds to that in Fig. 17. The cleaning fabric take-up
shaft 6 is an assembly composed of a shaft member hav-
ing a half cylinder shape shown in Fig. 1 and a shell mem-
ber shown in Fig. 12. Since the basic structure is the
same as the third embodiment, only the characteristic
portion will be described.

[0055] A shaft member 70, which is a solid-core struc-
ture having a half cylinder shape, has a projecting sem-
icircular axle portion 71 at its center, and has the same
plug asinthe previous embodiment attached to both ends
of the axle portion 71. A shell member 72 is provided
opposite the shaft member 70 so that it covers the axle
portion 71. The shell member 72 is supported by slide
pins 73, which are provided at a plurality of locations in
the longitudinal direction of the shaft member 70 and
which so run across the axle portion 71 that they are
retractable. The shell member 72 is movable relative to
the shaft member 70. Springs 74 are provided on the
ends of the slide pins 73 on the shaft member 70 side.
The springs 74 constantly act to pull the slide pins 73 into
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the shaft member 70

[0056] A wedge shaped member is inserted between
the shaft member 70 and the shell member 72, and to
increase the diameter, the shell member 72 is moved
outward against the urging force exerted by the springs
74. In this condition, the winding of the cleaning fabric is
performed. To remove the cleaning fabric take-up shaft
from the cleaning fabric roll, the wedge member is ex-
tracted, and the springs 74 pull the shell member 72 to-
ward the shaft member 70, so that the diameter is re-
duced, and the cleaning fabric take-up shaft can be re-
moved from the cleaning fabric roll. In Fig. 24 is shown
a cleaning fabric take-up shaft wherein one end of a shell
member is coupled with a shaft member by a hinge. The
basic structure is the same as that of the modification
shown in Fig. 19. A shaft member 70, which is a solid-
core structure having a half cylindrical shape, has a sem-
icircular axle portion 71 projected at its center. Plugs are
attached to both ends of the axle portion 71. A shell mem-
ber 72 is positioned opposite the shaft member 70 that
it covers the axle portion 71. One edge of the shell mem-
ber 72 is rotatably attached to the shaft member 70 by a
hinge 75. A wedge member 76 having a bar shape is
located between the other edges of the shell member 72
and the shaft member 70, and the diameter is thereby
increased. To secure cleaning fabric to the shaft, either
the cleaning fabric is held between the wedge member
76 and the shaft member 70 or the shell member 72, or
means to be engaged, which is provided for the cleaning
fabric, that will be described later is caught in a groove
77 that is formed in the longitudinal direction of the outer
periphery of the shaft member 70.

[0057] An explanation will be given for a structure for
changing the shape of a cleaning fabric take-up shaft,
which serves as a mechanism for mechanically changing
the condition where the cleaning fabric take-up shaft is
in contact with cleaning fabric that is wound around it.
[0058] A cleaning fabric take-up shaft with the above
structure is shown in Fig. 25. A cleaning fabric take-up
shaft 6 comprises a hollow cylindrical shaft member 80,
an inflation member 81 provided inside the cylinder 80,
and projection engagement members 82 retractably pro-
vided relative to the surface of the outer periphery of the
cylinder 80. A plurality of through holes 83 are formed in
the outer periphery of the cylinder 80. The projection en-
gagement members 82 are projected outward through
the through holes 83. The inflation member 81 is expand-
ed/shrunk by supplying/discharging air at one end of the
shaft member 80. When the inflation member 81 is ex-
panded, the engagement members 82 are projected as
is shown in Fig. 26. When the inflation member 81 is
shrunk, the engagement members 82 are retracted in-
side the shaft member 80, as is shown in Fig. 27.
[0059] When the projection engagement members 82
are projected outward from the shaft member 80 by the
expansion of the inflation member 81, the cleaning fabric
is wound. When the cleaning fabric take-up shaft 6 is to
be removed from a cleaning fabric roll 100, the inflation
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member 81 is shrunk by discharging air from it, and the
cleaning fabric is released from the projection engage-
ment members 82. Thus, as is shown in Fig. 27, a gap
is formed between the shaft member 80 and the cleaning
fabric roll 100, so that the cleaning fabric take-up shaft 6
can be easily removed.

[0060] A modification is shown in Fig. 28. In this mod-
ification, an expandable/shrinkable cylindrical engage-
ment member 84 is located on the outer periphery of a
shaft member 80. The engagement member 84 is cou-
pled with a moving members 85, which are moved by the
expansion/shrinkage of the inflation member 81, which
is internally provided in the shaft member 80. The en-
gagement member 84 is formed of elastic material. As
is shown in Fig. 29, the engagement member 84, one
part of which is cut off, is deformed by extending or re-
tracting the moving member 85, and the diameter is in-
creased or reduced. The surface of the outer periphery
of the engagement member 84 is smoothed to ensure
that it engages the cleaning fabric.

[0061] To remove the cleaning fabric take-up shaft 6
from a cleaning fabric roll 100, the inflation member 81
is shrunk by discharging air therefrom, and the cleaning
fabric is disengaged from the engagement member 84.
When a gap is formed between the shaft member 80 and
the cleaning fabric roll 100, as is shown in Fig. 30, the
cleaning fabric take-up shaft 6 can be easily removed.
[0062] A cleaning fabric take-up shaft according to still
another embodiment is shown in Fig. 31. Fig. 32 is a
perspective view of a bar member unit, and Fig. 33 is a
perspective view of a shaft member. Fig. 34 is a diagram
viewed from line J-J in Fig. 31, and Fig. 35 is a diagram
viewed from line K-K in Fig. 31. In this embodiment, as
a mechanism for mechanically changing the condition
where the cleaning fabric take-up shaft is in contact with
the cleaning fabric that is wound around it, ends of both
bar members are fitted into the end of a shaft member.
A groove having a predetermined width is formed in the
outer periphery of the shaft member in the axial direction.
The bar members are fitted into the groove in the shaft
member. To wind the cleaning fabric, a condition where
the cleaning fabric contacts part of the outer periphery
of the bar member is produced.

[0063] InFig.31, acleaningfabrictake-up shaft 6 com-
prises a shaft member 110 and bar members 111A and
111B that extend along the entire length, or almost the
entire length, of the shaft member 110. A groove 112 is
formed in the outer periphery of the shaft member 110
in the axial direction. The bar members 111A and 111B
are located in the groove 112. Engagement holes 113
are formed in one end of the shaft member 110, and an
end plate 114 is fixed to the other end at the position of
the groove 112. Engagement holes 115 are formed in
the end plate 114 at the position corresponding to the
end of the groove 112, and ends 111a and 111b of the
bar members 111A and 111B are inserted into the en-
gagementholes 115. Therefore, the end plate 114 serves
as a hook member for holding the ends 111a and 111b
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of the bar members 111A and 111B, while the engage-
ment holes 115 serve as bar member engagement por-
tions.

[0064] The bar members 111A and 111B are fixed by
screws to a support plate 116. A bar member unit 111 is
provided by integrally forming the bar members 111A
and 111B and the support plate 116. When the support
plate is fitted onto the shaft member 110, the bar mem-
bers 111A and 111B are positioned with a predetermined
interval between them and parallel to the bottom face of
the shaft member 110. Engagement projections 111a
and 111b are formed at the ends of the bar members
111A and 111B on one side, so that they can be fitted
into the engagement holes 115 in the end plate 114. En-
gagement protrusions 117 are formed on a support plate
116 and are inserted into the engagement holes 113,
which are formed in the end of the shaft member 110.
The bar member unit 111 is attached to the shaft member
110 by inserting the engagement projections 111a and
111b of the bar members 111A and 111B into the en-
gagementholes 115inthe end plate 114, and by inserting
the engagement projections 117 on the support plate 116
into the engagement holes 113 on the end of the shaft
member 110.

[0065] The use for the cleaning fabric take-up shaft 6
will now be explained. First, the bar member unit 111 is
removed from the shaft member 110, and then, the lead-
ing edge (the leading portion of the fabric that is first
wound around the cleaning fabric take-up shaft) of the
cleaning fabric 3 is placed over the groove 112, as is
shown in Fig. 36. Following this, as is shown in Fig. 37,
the bar member unit 111 is attached to the shaft member
110, so that the cleaning fabric 3 is held between the
bottom of the groove 112 and the bar members 111A
and 111B. When the cleaning fabric take-up shaft 6 is
rotated, the cleaning fabric 3 is taken up around the clean-
ing fabric take-up shaft 6, as is shown in Fig. 38. When
the cleaning fabric 3 is taken up, the cleaning fabric 3 is
in contact with parts of the bar members 111A and 111B,
i.e., the parts opposite the bottom of the groove 112, as
is shown in Fig. 39.

[0066] To remove the cleaning fabric take-up shaft 6
from the wound cleaning fabric 3, the bar member unit
111 is pulled in the axial direction, as is shown in Fig. 40,
and the ends of the bar members 111A and 111B are
disengaged from the end plate 114. Then, a force indi-
cated by arrows in Fig. 41 is applied by the cleaning fabric
3 to the bar members 111A and 111B. Since the bar
members 111A and 111B are attached to the support
plate 116 with an open sided structure, they are deflected
at their free ends and approach each other, so that the
distance between them is reduced. As the bar members
are moved in this manner, the contact between the clean-
ing fabric 3 and the bar members 111A and 111B is re-
laxed, so that the bar members 111A and 111B can be
easily pulled out. When the bar members 111Aand 111B
have been removed, the force of the contact between
the shaft member 110 and the cleaning fabric 3 is re-
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duced, and the shaft member 110 can be easily removed.
[0067] Modifications of the above embodiment will now
be described. In a first modification, a plurality of grooves
are formed in the outer periphery of a shaft member, and
a bar member unit is provided for each groove. In the
modification in Fig. 42, two grooves 112A and 112B are
formed in a shaft member 110. As is shown in Fig. 42,
since a mechanism, for mechanically changing the con-
tact condition of a cleaning fabric take-up shaft and clean-
ing fabric that is taken up around the take-up shaft, is
provided at a plurality of locations, the shaft member can
more easily be removed from the cleaning fabric, and
work efficiency can be improved.

[0068] In a second modification, in order to easily re-
move a shaft member from cleaning fabric, bar members
are moved toward the bottom of a groove to reduce the
force of contact with cleaning fabric, or to provide a no
contact condition. A groove 112 is so deep that, as is
shown in Fig. 43A, a gap can be formed between its bot-
tom and bar members 111A and 111B while a bar mem-
ber unit is attached to a shaft member.

Cleaning fabric 3 is sandwiched and held between the
bar members 111A and 111B and the side walls of the
groove 112. When the bar member unit is pulled out in
the axial direction, the bar member is disengaged from
the shaft member, and as is shown in Fig. 43B, the bar
members 111A and 111B are moved to the bottom of the
groove 112 and are separated from the cleaning fabric
3. Thus, the bar members 111A and 111B can be easily
extracted from the shaft member, and the shaft member
can be removed from the cleaning fabric. The grooves
112A and 112B in the first modification can be formed
as deep as in the second modification.

[0069] In a third modification, a groove has a shallow
bottom portion and a deep bottom portion, and when bar
members are disengaged from a shaft member, the bar
members are moved from the shallow bottom portion to
the deep bottom portion so they can be easily removed.
In Fig. 44, a groove 112 in a shaft member has a shallow
bottom portion 112a, in which a bar member 111Ais fixed
while cleaning fabric is taken up, and a deep bottom por-
tion, which is adjacent to the shallow bottom portion 112a
and which is used when the bar member 111A is to be
pulled out. To pull out the bar members 111A, they are
disengaged from the shaft member, and as is shown in
Fig. 44B, they are moved to the deep bottom portion
112b. Since the bar members 111A are separated from
the cleaning fabric, they can be easily removed.

[0070] A fourth modification has a structure wherein a
groove from which a bar member is to be extracted is
shallow at one end and the depth of the groove increases
toward the other end. When one end of the bar member
is disengaged from the end of the shaft member, the bar
member is moved toward the bottom of the groove and
enters a no contact state relative to the cleaning fabric.
When the cleaning fabric has been taken up with bar
member engaging the shaft member, after the bar mem-
ber is disengaged from the shaft member, the bar mem-
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beris moved toward the bottom of the groove, as is shown
in Fig. 45B. Therefore, the bar member is separated from
the cleaning fabric and easily be removed.

[0071] An explanation will now be given for a structure
where a bar member having a polygonal shape or an
oblong shape in cross section is disengaged from a shaft
member and falls into a groove to enter a no contact
condition with cleaning fabric. In the modification in Figs.
46A and 46B, a bar member having a rectangular shape
in cross section is used. As is shown in Fig. 46A, while
the faces of the bar member that correspond to the short
sides of the rectangle are parallel with the bottom of a
groove, the bar member is fitted in a shaft member to
wind cleaning fabric. To remove the bar member, the bar
member is disengaged from the shaft member. Then, as
is shown in Fig. 46B, the bar member is rotated, and a
face of the bar member that corresponds to a long side
of the rectangle contacts the bottom of the groove to sep-
arate the bar member from the cleaning fabric, so that
the bar member is easily removed.

[0072] Similarly, Fig. 47 is a diagram showing an ex-
ample bar member having a square shape in cross sec-
tion, and Fig. 48 is a diagram of an additional example
bar member having an oblong in cross section. When
either of these bar members is used, the same effect as
in Fig. 46 can be obtained. Although, in these embodi-
ments, only one bar member has been used, a plurality
of bar members may be employed.

[0073] When the width of a cylinder to be cleaned is
large, the length of the cleaning fabric take-up shaft is
increased accordingly. For a structure where a long bar
member is provided over the entire axial length, or almost
the entire axial length, at a cylinder, a bar member unit
having a bar member attached to a support plate is dif-
ficult to handle, and the bar member tends to be bent and
causes a reduction in the work efficiency. This is an es-
pecially important problem as a bar member that is bent
may catch the cleaning fabric or a shaft member and be
difficult to remove.

[0074] As a countermeasure for the above problem, a
still further embodiment is provided where one or more
hook members are available for hooking the ends of bar
members at a middle portion of a groove in a shaft mem-
ber, so that the bar members can be removed from both
sides of the shaft member. In Fig. 49, a shaft member
110 has an hook member 118 that is fixed to the middle
portion of a groove 112. As is shown in Fig. 50, holes
119 are formed in the hook member 118 so that the bar
members can be hooked at both sides.

[0075] Barmembers 111A and 111B have protrusions
111a and 111b at their distal ends, as is shown in Fig.
51. The protrusions 111a and 111b are inserted into the
holes 119 of the hook member 118. The holes 119 serve
as a bar member hooking portion for hooking one end of
each bar member.

[0076] Inthis embodiment, in consonance with the ax-
ial length of a cleaning fabric take-up shaft, a shaft mem-
ber is constituted by a plurality of bar member segments
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that are provided along the axial direction and toward the
middle portion of the axis. Two bar members form one
pair of bar member units. In Fig. 52, a bar member unit
111 (1) is detachably attached to the left side of the shaft
member by using a support plate 116A. Another bar
member unit 111 (2) is attached to the right of the shaft
member by using a support plate 116B. The bar member
units 111(1) and 111(2) are to be pulled out at the ends
from which the units are attached. In this embodiment,
the protrusions 111a and 111b have been formed on the
bar members, and the holes 119 into which the protru-
sions are inserted have been formed in the hook member
118. However, an opposite arrangement may be em-
ployed. In other words, holes may be formed in the distal
ends of the bar members, and protrusions may be formed
on the hook members.

[0077] In Fig. 53 is shown a modification for a hook
member, which has inclined faces 120 on both sides in
the direction in which a groove 112 is formed. A hook
member 118 is a trapezoid in cross section, as is shown
in Fig. 54. Since the inclined faces are formed on both
sides of the hook member 118, a defect can be removed
where cleaning fabric | catches at the hook member and
can not be loosened, or is difficult to loosen, when the
shaft member 110 is to be removed from the cleaning
fabric. It should be noted that an adequate number of
hook members can be selected in consonance with the
structure of a bar member unit. As for the number and
the shape of bar members, those specified in the previ-
ously described embodiments can be employed, and can
be combined as needed.

[0078] In Fig. 55 is shown another modification of the
structure where bar members are coupled at the middle
portion of a groove in a shaft member. Bar member units
111(1) and 111(2) are coupled at a coupling portion 121
at the distal ends of the bar members before being at-
tached to a shaft member 110. In Fig. 56, protrusions
111a and 111b are formed on the ends of the bar mem-
bers on one side, while holes 111c and 111d are formed
in the ends of the other bar members. To attach the in-
dividual units to the shaft member 110, the bar members
are moved in the longitudinal direction at the coupling
portion 121, and protrusions are inserted into holes and
secured.

[0079] In a structure for coupling bar members in Fig.
57, bar members 111 are coupled together in the direc-
tion perpendicular to the longitudinal direction of the bar
members 111. The distal ends of the bar members to be
coupled have faces that are parallel to each other in the
longitudinal direction. Portions to be engaged are formed
on the faces of bar members on one side, and engage-
ment portions are formed on the faces of the other bar
members opposite them. To attach the individual units
to a shaft member, the engagement portions are em-
ployed to engage the portions to be engaged to couple
bar member pair.

[0080] InFig. 58, atthe distal end of a bar member 111
by a cut portion is formed that is almost equivalent in size
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to half of the diameter. The internal face of the cut portion
serves as a recessed portion 111e, which is a portion to
be engaged, and a convex portion 111f is formed as an
engagement portion on another bar member 111. The
recessed portion 111e and the convex portion 111f en-
gage to couple the bar members together. This coupled
structure is not limited to that shown in the diagrams; but
various other coupling techniques can be applied.
[0081] In a coupled structure for bar members in Figs.
59A and 59B, a coupling portion 121 is separately formed
at the distal end of bar member for coupling them. A cou-
pling member 130 having a portion to be engaged 130a
is attached to the distal end of a bar member 111, as is
shown in Fig. 60. A coupling member 131 having an en-
gagement portion, for which hooks 131 a are provided,
is formed at the distal end of the other bar member 111.
The hook portions 131a engage the portion to be en-
gaged 130a to couple the bar members.

[0082] Whenone, orboth, ofthe coupling memberhav-
ing the portion to be engaged and the coupling member
having the engagement portion are formed of an elastic
material, or when a click motion mechanism is adopted
for the portion to be engaged or for the engagement por-
tion, the engagement of the portions 131a and 130a is
secured when the bar members are coupled together.
Although in this modification, the portion to be engaged
130a is provided as a groove, it can be provided as a
recessed portion or as a convex portion. In such a case,
the hook of the engagement portion 13 1a should have
a shape corresponding to either the recessed or the con-
vex portion.

[0083] An explanation will now be given for a structure
where a shaft member having a polygonal shape in cross
section is employed, and a bar member is located at one
corner at least. In Fig. 61 is shown a structure where a
bar member is located at one corner of a shaft member
that is a square in cross section. A portion 122 is formed
by cutting off one corner portion of a shaft member along
the entire length. In the cut portion 122, an end plate 114
and a support plate 116 are located opposite each other.
The end plate 114 is secured to one axle end to hold one
side of a bar member 111A in the longitudinal direction
of the axle. A support plate 116 to which the bar member
111Ais attached is detachably provided at the other end
of the axle. While the bar member 111A is attached to
the shaft member 110, a gap is formed between the cut
face 122 of the shaft member and the bar member 111A.
[0084] To remove the bar member from cleaning fab-
ric, when the support plate 116 is pulled to disengage
one end of the bar member 111A from the end plate 114,
the bar member 111A is moved toward the cut portion
122. Since the bar member 111A is thus separated from
the cleaning fabric, the bar member 111A can be easily
removed.

[0085] Although a solid-core shaft member has been
employed for the cleaning fabric receiving shaft assem-
blies in the above embodiments, a hollow shaft member
may also be employed. When a hollow shaft member,
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such as a pipe shaft, is employed for the assembly, the
assembly is light and easy to handle. Specifically, in the
cleaning fabric take-up shaft assembly in the embodi-
ment shown in Fig. 31, when a shaft member having a
groove in its outer periphery is employed, means can be
provided for using a plate that covers the openings of the
hollow shaft member to engage one end of abar member.
As a result, the number of required components can be
reduced.

[0086] An explanation will now be given for a cylinder
cleaning device that has an assembly wherein a cleaning
fabric take-up shaft is constituted by divided shaft mem-
bers, which are supported at shaft receiving sections. In
Fig. 62 is shown the structure of a cleaning fabric take-
up shaftina cylinder cleaning device. In this embodiment,
shaft base portions 13a and 13b are formed for the first
and the second shaft member fixing portions 10a and
10B, which constitute the shaft member fixing section 10
in the embodiment shown in Fig. 1. The shaft bases 13A
and 13B are supported at shaft receiving sections 20 in
the side plates 9. The shaft base portion 13A is rotatably
supported and can be moved in the axial direction. The
shaft base portion 13B is rotatably supported. The first
shaft member fixing portion 10A is urged toward the sec-
ond shaft member fixing portion 10B by a spring 15.
[0087] The shaft member fixing portion 10A is moved
toward the side plates 9 to increase the interval between
the shaft member fixing portions 10A and 10B. Shaft
members 6A and 6B are positioned between the shaft
member fixing portions 10A and 10B, and sandwiched
between them by moving the shaft member fixing portion
10A In this condition, since the spring 15 drives the shaft
member fixing portion 10A, the shaft members 6A and
6B are stably secured between the shaft member fixing
portions 10A and 10B. To dispose of the cleaning fabric,
which has been hooked to the shaft members and wound
around them, the first shaft member fixing portion 10A is
moved toward the side plate 9, while holding a cleaning
fabric roll. The shaft members 6A and 6B are first re-
leased from the side of the second shaft member fixing
portion 10B, and then from the first shaft member fixing
portion 10A. During this procedure, since a wedge 12
that is inserted between the shaft members 6A and 6b
in the cleaning fabric roll is removed, the shaft members
6A and 6B approach each other and the diameter of the
take-up shaft 6 is reduced. Therefore, the cleaning fabric
is separated from the shaft members and the cleaning
fabric take-up shaft 6 can be removed from the cleaning
fabric roll.

[0088] The cylinder cleaning fabric is used for a cylin-
der cleaning device having an assembly where a clean-
ing fabric mounting element s fitted into the outer periph-
eries of shaft members, a shell member, or a member
including an axle portion, all of which constitute a cleaning
fabric take-up shaft.

[0089] In Fig. 63, a cleaning fabric mounting element
90 is fitted into an engagement groove 89 formed in the
outer periphery of a cleaning fabric take-up shaft 6, and
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is rotated in the direction indicated by an arrow, so that
cleaning fabric 3 is wound to form a roll. The cleaning
fabric mounting element 90 forms a curled portion 102
in the vicinity of the tail end (Fig. 64) or at the tail end
(Fig. 65) of the cleaning fabric 3. This curled portion 102
is formed by rolling up fabric only or by rolling the fabric
around a core.

[0090] InFigs. 66 and 67, the cleaning fabric mounting
element 90 is formed as a bar or as a string member 103,
which is provided at a location near the tail end (or at the
tail end) of the cleaning fabric 3, and is located perpen-
dicular to the direction in which the cleaning fabric 3 is
fed. Itis preferable that the bar or string member 103 be
made of comparatively soft material, such as paper or
cloth. A bar or string member 103 as long as the width
of the cloth, or longer, is employed, or block members
104 shown in Fig. 68 are used as the member 103. Al-
though in this example, one bar or string member, or one
row of block members, is provided, a plurality of bar or
string members, or a plurality of rows of block members,
may be employed. Although the bar or string member
103, or the block members 104, are directly formed on
the cleaning fabric 3, an additional member may be at-
tached to the cleaning fabric to provide the member 103
or the members 104.

[0091] For another structure, as is shown in Fig. 69, a
cleaning fabric mounting element 105 is formed where a
cleaning fabric 3 is partially folded in a bellow’s shape at
the tail end of the fabric (Fig. 69A), or near the tail end
(Fig. 69B). A cleaning fabric mounting element 105 in
Fig. 69C has a fan-folded portion projecting out from one
surface of cleaning fabric 3.

[0092] In Figs. 70A, 70B and 70C are shown example
combinations of an assembly for hooking cleaning fabric
to a cleaning fabric take-up shaft and a cleaning fabric
mounting element. A cleaning fabric take-up shaft 6 in
Fig. 70A has an engagement groove 91 that runs ob-
liquely towards either end from the center in the longitu-
dinal direction of the shaft 6. A raised, cleaning fabric
mounting element 106 to be fitted in the engagement
groove 91 isformed on cleaning fabric 3. A cleaning fabric
take-up shaft 6 in Fig. 70B has a plurality of recessed
engagement portions 92 formed in along the longitudinal
direction of the shaft 6. Block shaped cleaning fabric
mounting elements 107 to be fitted in the engagement
recessed portions 92 are provided on cleaning fabric 3.
A cleaning fabric take-up shaft 6 in Fig. 70C has an elon-
gated engagement recessed portion 93 formed in the
center in the longitudinal direction of the shaft 6. A long
block shaped cleaning fabric mounting element 108 to
be fitted in the engagement recessed portion 93 is formed
on cleaning fabric 3.

[0093] A modification of the structure for hooking the
cleaning fabric to the cleaning fabric take-up shaft is
shown in Figs. 71A, 71B and 71C. In this modification,
convex and/or recessed grooves, extending in the longi-
tudinal direction of the shaft 6, are formed in the outer
periphery of a cleaning fabric take-up shaft 6. A hooking
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mechanism shown in Fig. 71A has one convex line 94.
A hooking mechanism in Fig. 71B has a paired convex
line 94 and recessed line 95, which are adjacent to each
other. A hooking mechanism in Fig. 71C has multiple
convex lines 94 and recessed lines 95 that are continu-
ously and alternately formed over the entire periphery.
[0094] When an assembly for changing the periphery
of a cleaning fabric take-up shaft is used as a mechanism
for mechanically changing the condition at the point
where the cleaning fabric take-up shaft is in contact with
cleaning fabric wound around the shaft, if a hook member
is provided in the middle portion of the groove of the shaft
member as is shownin Fig. 49 or Fig. 53, and the cleaning
fabric is held and hooked between the bar member and
the bottom of the groove of the shaft member, the hook
member will obstruct the hooking of the bar member and
the hooking of the cleaning fabric will not be ensured. In
this example, an opening, a slit, etc., is formed at the
position of the hooking member at the leading edge of
the cleaning fabric or in its vicinity.

[0095] Various processes for hooking the cleaning fab-
ricare shownin Figs. 72A through 72D: a hole 3a through
which a hook member is passed is formed near the lead-
ing edge of cleaning fabric 3 (Fig. 72A); a notch slit 3b
through which a hook member is passed is formed at the
leading edge of cleaning fabric (Fig. 72B); a notch 3c is
formed at the leading edge of cleaning fabric (Fig. 72C);
and a portion, near the leading edge of cleaning fabric,
where a hook member is located is formed as strips (Fig.
72D).

[0096] In this example, when a shaft member is to be
removed from wound cleaning fabric, is probable that a
cleaning fabric processed portion, such as a hole or a
slit, may interfere with and be caught by a hook member,
or that resistance by a hook member may prevent the
shaft member from being smoothly pulled out. Thus, itis
preferable that a hooking member have inclined faces
on both sides, as is shown in Fig. 53.

[0097] An engagement structure for cleaning fabric
and a take-up shaft is shown in Fig. 73. Taking into con-
sideration various physical conditions, such as the tensile
strength of cleaning fabric and the friction relative to the
outer periphery of a cleaning fabric take-up shaft, an end
side portion 140 of cleaning fabric 3 is formed of a thick
paper sheet or a synthetic resin sheet, for example, and
is added to the cleaning fabric 3. A surface process may
be performed for the end side portion 140 of the cleaning
fabric 3. Unlike the above described process where a
member (coupling member) that differs from the cleaning
fabric 3 is used to form the fabric end side portion 140,
which is then added to the fabric end side, a special proc-
ess, such as reinforcing or coating, or impregnation with
a low friction material or a curing agent, is performed
directly on the end side portion 140 to satisfy the above
described conditions.

[0098] A portion to be engaged is provided at the thus
fabricated front edge, at or near the end side portion of
the cleaning fabric.

EP 1176 010 B1

10

15

20

25

30

35

40

45

50

55

14

26

[0099] The meanstobeengagedincludesthe end side
portion 140 in which a plurality of engagement holes 141
are formed. Means for hooking the engagement holes
141 is provided on the side of a take-up shaft 6. A notched
portion 160 is formed in the axial direction of the take-up
shaft 6. Protrusions 161 are arranged on the face of the
notched portion 160 in the direction in which the cleaning
fabric 3 is wound and correspond to the engagement
holes 141 of the cleaning fabric 3.

[0100] The take-up shaft 6 has a shaft attachment por-
tion 162 that is rotatably supported by the side plate 9 of
the cleaning unit 2. The projected shaft attachment por-
tion 162 has a polygonal shape, as is shown in Fig. 73.
[0101] Although in this example six engagement holes
are formed for the cleaning fabric and six protrusions are
formed on the take-up shaft, an arbitrary number can be
selected. When a plurality of protrusions and holes are
formed, at the initiation of the winding, the right angle for
the cleaning fabric relative to the take-up shaft is easily
obtained.

[0102] Modifications of the portion of the cleaning fab-
ric to be engaged are shown in Figs. 74A through 74F:
a single engagement hole 141 is formed in an end side
portion 140 of cleaning fabric (Fig. 74A); a reinforced
portion (shaded portion) 142 is provided on an end side
portion 140 of cleaning fabric 3, and an engagement hole
141 is formed in the reinforced portion 142 (Fig. 74B); a
ring 143 is formed (Fig. 74C); and a hook A 144 is formed
(Fig. 74D); a member 145 having an engagement hole
141 is independently formed (Fig. 74E); and a hook B
146 is formed (Fig. 74F).

[0103] Another example of the engagement structure
for cleaning fabric relative to the take-up shaft is shown
in Fig. 75. As means of cleaning fabric to be engaged,
providedis a portion to be engaged that has a bent portion
at an end side of the cleaning fabric. The portion to be
engaged is hooked into a recessed portion that is pro-
vided in the longitudinal direction in the outer periphery
of the take-up shaft.

[0104] In Fig. 75, an end side portion 140 of cleaning
fabric 3 is made of a hard material, such as thick paper.
A portion to be engaged 147 is provided by bending the
tip of the end side portion 140. A recessed portion 163
having a grooved shape is formed in the outer periphery
of the take-up shaft 6 in the longitudinal direction. When
the cleaning fabric 3 is to be wound around the take-up
shaft 6, the portion to be engaged 147 of the end side
portion 140 of the cleaning fabric 3 is fitted into the re-
cessed portion 163 of the take-up shaft 6.

[0105] A modification of the above described structure
will now be explained. In Fig. 76, at the end side portion
of the cleaning fabric 3, a portion to be engaged 148 is
formed by folding the cleaning fabric 3. The portion to be
engaged 148 is fitted into a recessed portion 164 have
a slit shape, which is formed in the longitudinal direction
in the outer periphery of the take-up shaft 6 in Fig. 6.
[0106] Preferably, perforations 3a are formed in ad-
vance at a folded portion of the portion to be engaged
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148. In the take-up shaft 6, a hole 65 is formed with which
the recessed portion 164 communicates and which pass-
es through in the longitudinal direction of the shaft 6. The
portion to be engaged 148 is folded at the perforations
3a and is fitted into the recessed portion 164. In this con-
dition, the distal end of the portion to be engaged 148
projects inward into the hole 165, ensuring the winding
of cleaning fabric. When the wound cleaning fabric is to
be removed from the take-up shaft 6, a tool (not shown)
having a blade at the distal end is inserted into the hole
165, and cuts the portion to be engaged 148 at the per-
forations 3a.

[0107] InastructureinFig. 78, aportion to be engaged
149 having a corrugated shape is formed on the end side
of cleaning fabric 3. Slits 166 are formed in a take-up
shaft 6 and correspond to the corrugated shape of the
portion to be engaged 149 of the cleaning fabric 3. Per-
forations 3b are formed in advance at the root of the cor-
rugate portion to be engaged 149. When the cleaning
fabric 3 is to be engaged with the take-up shaft 6, the
portion to be engaged 149 is folded at the perforations
3b and is securely fitted into the slits i 166. By the fitting
the corrugated portion to be engaged 149 into the slits
166, the right angle and the widthwise positioning of the
cleaning fabric relative to the take-up shaft can be per-
formed at the same time.

[0108] Inanengagement structure in Fig. 79, for align-
ing a portion to be engaged, a position at the end side
portion of cleaning fabric 3 is provided as means to be
engaged for the cleaning fabric 3. The portion to be en-
gaged is fitted over a boss.

[0109] A U-shaped portion to be engaged 150, which
is open at its front edge, is formed at the end side portion
of cleaning fabric. A boss 167 projects from the outer
periphery of the take-up shaft 6.

[0110] To wind the cleaning fabric around the take-up
shaft, the boss 167 is fitted into the portion to be engaged
150 of the cleaning fabric 3. When the right angle of the
cleaning fabric 3 is confirmed, the cleaning fabric 3 is
wound around the take-up shaft 6 as it is rotated.
[0111] In an engagement structure shown in Fig. 80,
a portion to be engaged, which is an independent mem-
ber, is attached as means to be engaged of cleaning
fabric to the end side of cleaning fabric. The portion to
be engaged is fitted over a boss that is formed on the
take-up shaft. A portion to be engaged 151 is formed at
the end side portion of cleaning fabric 3, and a hole 151a
isformedtherein that opensin the direction perpendicular
to the face of the cleaning fabric 3. A boss 168 is formed
on the outer periphery of a take-up shaft 6 and is to be
fitted into the hole 151 a of the portion to be engaged 151.
[0112] In a structure shown in Fig. 81, a portion to be
engaged 152 having a spherical convex portion is formed
on the end side portion of cleaning fabric 3. A spherical
recessed portion 169 is formed in the outer periphery of
a take-up shaft 6.

[0113] With the structures in Figs. 80 and 81, the right
angle and the widthwise positioning of the cleaning fabric
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relative to the take-up shaft can be easily performed by
engaging the portion to be engaged with the engagement
portion.

[0114] Inanengagement structure in Fig. 82, a portion
to be engaged is attached as means to be engaged for
cleaning fabric 3 to the end side portion of the cleaning
fabric 3. A take-up shaft has a shell member on which
projections are formed. The projections on the shell
member are fitted into the portion to be engaged of the
cleaning fabric 3. The portion to be engaged of the clean-
ing fabric will be explained by employing the structure
shown in Fig. 73.

[0115] A sleeve member 200 in Fig. 82, a shell mem-
ber, has an open portion 201 that is not contiguous with
the outer circumference. An attachment portion 202 is
formed entirely at one open edge in the longitudinal di-
rection, extending inward. An engagement portion 203
on which are projections is formed on the attachment
portion 202. A notched portion 160 is formed in the portion
of a take-up shaft 6 where the attachment portion 202 of
the sleeve member 200 is positioned. The inner diameter
of the sleeve member 200, which is larger than the di-
ameter of the take-up shaft 6, is reduced by winding the
cleaning fabric 3 around it, and the sleeve 200 is closely
attached to the take-up shaft 6.

[0116] The sleeve member 200 is fitted over the take-
up shaft 6, the attachment portion 202 is positioned at
the notched portion 160, and the portion to be engaged
141 of the cleaning fabric engages the engagement por-
tion 203. Then, when the cleaning fabric is wound around
the take-up shaft via the sleeve member 200, the diam-
eter of the sleeve member 200 is reduced by the winding
force, and the sleeve member 200 is thus closely at-
tached to the take-up shaft 6. While the take-up shaft 6
is rotated to wind the cleaning fabric, the attachment por-
tion of the sleeve member 200 is held by the notched
portion 160, so that the sleeve member 200 will not slip
across the take-up shaft 6.

[0117] Inanengagement structure in Fig. 83, a portion
to be engaged is formed as means to be engaged for
cleaning fabric 3 on the side edge of the end side portion
of the cleaning fabric 3. This portion to be engaged is
fitted over an engagement portion, which is formed at the
ends of a take-up shaft. The portion to be engaged of the
cleaning fabric 3 will be explained by employing the struc-
ture in Fig. 74E. It should be noted that a plurality of in-
dependent members 145 having engagement holes 141
are formed at predetermined intervals.

[0118] Engagementholes 141 are formed, as portions
to be engaged 145, at an end side portion 140 of the
cleaning fabric 3. An engagement portion 161 having pro-
jections is formed on both ends of a take-up shaft 6, so
that the projections are to be fitted in the engagement
holes 141.

[0119] The portions to be engaged 145 that project out
to the side of the cleaning fabric are bent toward the shaft
end, so that the projections can be passed through them.
[0120] In an engagement structure in Fig. 84, the end
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side portion of cleaning fabric is held against a take-up
shaft and secured.

[0121] Awide notched portion 160Ais formed in atake-
up shaft 6 in the longitudinal direction. A holding member
170 is rotatably provided at the notched portion 160A.
The holding member 170 is supported at one end by a
rotary shaft, and is urged in the direction indicated by an
arrow by a spring, etc. With this arrangement, the holding
member is moved against the force exerted by the spring,
etc., in the direction opposite the direction indicated by
the arrow, and a gap is formed between one face of the
notched portion 160A and the holding member 170.
When the end side portion of the cleaning fabric has been
inserted, the holding member 170 is moved in the direc-
tion indicated by the arrow to hold the cleaning fabric.
[0122] In an engagement structure in Fig. 85, the end
side portion of cleaning fabric is held by joining the faces
of the end side portion and the take-up shaft. A planar
fastener or an adhesive sheet, for example, is bonded,
as joining means 171, on one face of the notched portion
160A of a take-up shaft 6. A planar faster is provided as
means to be joined at the end side portion of the cleaning
fabric 3 so as to easily stick to the adhesive sheet. A
structure shown in Fig. 86 employs the surface of a take-
up shaft 6 to constitute the joining means 171.

[0123] An explanation will be given for an embodiment
of a disengagement mechanism for removing used
cleaning fabric that is wound around a take-up shaft 6.
[0124] A structure for the disengagement of the clean-
ing fabric from a take-up shaft is shown in Fig. 87. In this
embodiment, a mechanism is provided in a take-up shaft
for disengaging the portion to be engaged of the cleaning
fabric from the engagement portion.

[0125] A recessed portion 180 having a semicircular
shape in cross section is formed in a notched portion 160
where an engagement portion 161 is formed. A disen-
gagement tool 181 having a bar shape in Fig. 88 is in-
serted into the recessed portion 180.

[0126] InFig.89Ais shown a condition where cleaning
fabric 3 has been wound around a take-up shaft 6. To
remove the used cleaning fabric 3 from the take-up shaft
6, the disengagement tool 181 is inserted into the re-
cessed portion 180 from the shaft end. The end side por-
tion 140 of the cleaning fabric 3 is raised by the disen-
gagement tool 180 in the direction indicated by an arrow
in Fig. 89B, and is disengaged from the engagement por-
tion 161. While pressing down the cleaning fabric 3, the
take-up shaft 6 is rotated in the direction indicated by the
arrow and is pulled out. The cleaning fabric 3 can be
separated from the take-up shaft 6, while retaining the
shape it acquired when wound around the take-up shaft
6 (Fig. 89C). Thereafter, the cleaning fabric 3 is disposed
of.

[0127] A modification of the disengagement mecha-
nism is shown in Fig. 90. An inflation member 182 is
provided in a recessed portion. To remove used cleaning
fabric 3 from a take-up shaft 6, compressed air is supplied
to expand the inflation member 182 from the shrunken

10

15

20

25

30

35

40

45

50

55

16

state which is indicated by the broken lines in Fig. 91.
Accordingly, an end side portion 140 of the cleaning fabric
3 is raised, disengaging an engagement portion 161.
[0128] An explanation will be given for a structure
where only one mechanism is employed to engage clean-
ing fabric with a take-up shaft, and to disengage and re-
move the used cleaning fabric that is wound around the
take-up shaft.

[0129] A structure for engagement/disengagement of
cleaning fabric relative to a take-up shaft is shown in Fig.
92. In this embodiment, provided is a structure wherein
the cleaning fabric is engaged by its end side portion
being held against the take-up shaft side. Further, by
detaching a holding member from the shaft, the shape
of the take-up shaft is changed to perform disengage-
ment.

[0130] Agroove (taper groove) 190, for which the width
is changed while traveling from one end to the other end,
is formed in a take-up shaft 6 in the longitudinal direction.
A holding member is provided, which includes a key
member 191 having the same shape as the groove 190
thatistobe inserted into the groove 190. The key member
191 is removed from the groove 190, and the end side
portion of the cleaning fabric is inserted into the groove
190. Then, the key member 191 is inserted into the
groove 190, and the cleaning fabric is securely held by
the outer side of the key member 191 and the internal
face of the groove 190. At this time, the surface of the
key member 191 is at the same level as the surface of
the take-up shaft 6, integrally forming a part of the surface
ofthe take-up shaft 6. To remove the used cleaning fabric
from the take-up shaft, the key member 191 is detached
to disengage the cleaning fabric from the take-up shaft.
Since the shape of the take-up shaft is changed by the
detachment of the key member 191, the take-up shaft 6
can be easily removed from the used cleaning fabric 3.
[0131] In this embodiment, the end side portion of the
cleaning fabric 3 is held between the key member and
the take-up shaft. However, the cleaning fabric engage-
ment portion may be provided at another location, and
the key member may be used only for a disengagement
function for loosening the cleaning fabric 3.

[0132] A modification is shown in Fig. 94. A recessed
portion 192 is formed in a notched portion of a take-up
shaft 6. In the recessed portion 192, a pawl 194 is mount-
ed on a rotary shaft 193, which is provided in the axial
direction. The pawl 194 is exposed and retracted by an
operation from the shaft end. The pawl 194 projects from
the recessed portion 192 in Fig. 94 to engage the portion
to be engaged, which is formed at the end side portion
of the cleaning fabric. To release the engagement, the
pawl 194 is rotated in the direction indicated by an arrow,
and the engagement of the cleaning fabric with the end
side portion is released.

[0133] In the above described embodiments, in order
to facilitate the removal of the used cleaning fabric while
itis retained in the shape that it acquired by being wound
around the take-up shaft, the surface of the outer periph-
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ery of the take-up shaft is smoothed, or a teflon resin is
coated on the surface of a take-up shaft, so that friction
between the take-up shaft and the cleaning fabric is re-
duced. Further, smoothing the face of the end side portion
of the cleaning fabric that contacts the take-up shaft is
also effective, for example, the cleaning fabric 3 is coated
with a teflon resin or wax, a low friction sheet such as a
teflon resin sheet is used as a coupling member, or a film
of low friction material is laminated with cleaning fabric
during the manufacturing process.

[0134] In the procedure for removing the cleaning fab-
ric, the cleaning fabric is separated from the take-up shaft
by rotating only the take-up shaftin the direction opposite
the direction for winding. Then, the take-up shaft is ex-
tracted, and the used cleaning fabric roll is disposed of.
Especially with an assembly that has means for disen-
gaging the cleaning fabric from the take-up shaft, the
work will be safe, and it will be easy to disengage the
cleansing fabric from the shaft and to extract the take-up
shaft.

Claims

1. Awaste cleaning fabric processing method compris-
ing:

a first step of releasing, from a take-up shaft,
waste cleaning fabric that is engaged with en-
gagement means of a take-up shaft and is
wound up; and

a second step of removing said waste cleaning
fabric in a roll shape after said take-up shaft

is extracted in an axial direction.

2. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step is a step of
releasing a coupling condition for said take-up shaft
and said waste cleaning fabric, which is wound up
while being engaged between means to be engaged
of said cleaning fabric and engagement means of
said take-up shaft.

3. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step is carried out
by activating a releasing mechanism.

4. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step is carried out
by rotating said take-up shaft.

5. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step is carried out
by activating a releasing mechanism and by rotating
said take-up shaft.

6. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step comprises a
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step of changing a circumferential configuration of
the take-up shaft so as to loosen the cleaning fabric
roll wound onto said take-up shaft.

7. A waste cleaning fabric processing method accord-
ing to claim 6, wherein said step of changing a cir-
cumferential configuration comprises a step of
changing a diameter of said take-up shaft.

8. A waste cleaning fabric processing method accord-
ing to claim 6, wherein said step of changing the
circumferential condition comprises a step of sepa-
rating bar members accommodated on a groove
formed in the outer surface of said take-up shaft in
the axial direction thereof.

9. A waste cleaning fabric processing method accord-
ing to claim 1, wherein said first step comprises a
step of releasing engagement means formed at the
leading end of said cleaning fabric from correspond-
ing engagement means formed on the take-up shaft.

Patentanspriiche

1. Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff, aufweisend:

Einen ersten Schritt zum Freigeben eines ge-
brauchten Reinigungsstoffs, der sich im Eingriff
mit einer Eingriffeinrichtung einer Aufnahme-
welle befindet und von einer Aufnahmewelle
aufgewickelt wird; und

einen zweiten Schritt zum Entfernen des ge-
brauchten Reinigungsstoffs in Rollenform,
nachdemdie Aufnahmewelle in axialer Richtung
herausgezogen ist.

2. Verfahren zum Verarbeiten von gebrauchtem Reini-

gungsstoff nach Anspruch 1, wobei der erste Schritt
ein Schritt zum Freigeben einer Verbindungsbedin-
gung fur die Aufnahmewelle und den gebrauchten
Reinigungsstoff ist, der aufgewickelt ist, wahrend er
sich zwischen einer Einrichtung zum Eingriff mitdem
Reinigungsstoff und der Eingriffeinrichtung der Auf-
nahmewelle im Eingriff befindet.

3. Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 1, wobei der erste Schritt
ausgefihrt wird durch Aktivieren eines Freigabeme-
chanismus.

4. Verfahren zum Verarbeiten von gebrauchtem Reini-

gungsstoff nach Anspruch 1, wobei der erste Schritt
ausgefiihrt wird durch Drehen der Aufnahmewelle.

5. Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 1, wobei der erste Schritt
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ausgefiihrt wird durch Aktivieren eines Freigabeme-
chanismus und durch Drehen der Aufnahmewelle.

Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 1, wobei der erste Schritt
einen Schritt zum Andern einer Umfangskonfigura-
tion der Aufnahmewelle derart umfasst, dass die auf
die Aufnahmewelle gewickelte Reinigungsstoffrolle
gelockert wird.

Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 6, wobei der Schritt zum
Andern der Umfangskonfiguration einen Schritt zum
Andern eines Durchmessers der Aufnahmerolle um-
fasst.

Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 6, wobei der Schritt zum
Andern der Umfangsbedingung einen Schritt zum
Abtrennen von Stangenelementen umfasst, die in
einer Nut aufgenommen sind, die in einer Auf3ensei-
te der Aufnahmewelle in deren axialer Richtung ge-
bildet sind.

Verfahren zum Verarbeiten von gebrauchtem Reini-
gungsstoff nach Anspruch 1, wobei der erste Schritt
einen Schritt zum Freigeben einer ersten Eingriffe-
inrichtung umfasst, die am vorderen Ende des Rei-
nigungsstoffs der entsprechenden Eingriffeinrich-
tung gebildet ist, die an der Aufnahmewelle gebildet
ist.

Revendications

Procédé de traitement de tissu de nettoyage des dé-
chets comprenant :

une premiére étape de débrayage, depuis un
arbre d’enroulement, du tissu de nettoyage des
déchets qui est engagé avec des moyens d’en-
gagement d’'un arbre d’enroulement et est
enroulé ;

une seconde étape d’enlévement dudit tissu de
nettoyage des déchets sous la forme d’un rou-
leau aprés que ledit arbre d’enroulement soit ex-
trait dans une direction axiale.

Procédé de traitement de tissu de nettoyage des dé-
chets selon larevendication 1, dans lequel ladite pre-
miére étape est une étape de débrayage d’'un état
de couplage pour ledit arbre d’enroulement et ledit
tissu de nettoyage des déchets, qui est enroulé tout
en étant engagé entre des moyens pour étre engagé
dudit tissu de nettoyage et des moyens d’engage-
ment dudit arbre d’enroulement.

Procédé de traitement de tissu de nettoyage des dé-
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chets selonlarevendication 1, danslequel ladite pre-
miére étape est réalisée par activation d’'un méca-
nisme de débrayage.

Procédé de traitement de tissu de nettoyage des dé-
chets selonlarevendication 1, danslequel ladite pre-
miére étape estréalisée par rotation duditarbre d’en-
roulement.

Procédé de traitement de tissu de nettoyage des dé-
chets selonlarevendication 1, danslequel ladite pre-
miére étape est réalisée par activation d’'un méca-
nisme de débrayage et par rotation dudit arbre d’en-
roulement.

Procédé de traitement de tissu de nettoyage des dé-
chets selonlarevendication 1, danslequel ladite pre-
miére étape comprend une étape de changement
de configuration circonférentielle de I'arbre d’enrou-
lement de fagon a libérer le rouleau de tissu de net-
toyage enroulé sur ledit arbre d’enroulement.

Procédé de traitement de tissu de nettoyage des dé-
chets selon larevendication 6, dans lequel ladite éta-
pe de changement de configuration circonférentielle
comprend une étape de changement de diameétre
dudit arbre d’enroulement.

Procédé de traitement de tissu de nettoyage des dé-
chets selon larevendication 6, dans lequel ladite éta-
pe de changement d’état circonférentiel comprend
une étape de séparation d’éléments de barre dispo-
sés sur une rainure formée dans la surface externe
dudit arbre d’enroulement dans la direction axiale de
celui-ci.

Procédé de traitement de tissu de nettoyage des dé-
chets selonlarevendication 1, dans lequel ladite pre-
miére étape comprend une étape de débrayage des
moyens d’engagement formés a I'extrémité avant
dudit tissu de nettoyage depuis des moyens d’enga-
gement correspondants formés dans I'arbre d’en-
roulement.
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