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Description
Technical Field

[0001] The presentinvention relates to a cloth clamp-
ing chuck that clamps and removably holds cloth in a
cloth washing factory or the like, and to a cloth handling
apparatus that performs an operation such as lifting, pull-
ing, or passing cloth by moving this cloth clamping chuck.

Background Art

[0002] Machines used in a cloth washing factory or the
like, including an automatic cloth spreading (feeding) ma-
chine that spreads cloth and a cloth separating machine
that loosens a mass of cloth consisting of a plurality of
entangled pieces of cloth, are equipped with cloth han-
dling apparatuses that perform operations such as lifting,
pulling, and passing cloth. For example, in the automatic
cloth spreading machine of Patent Literature 1, the lifting
device, the temporary holding device, the corner end lo-
cating device, the horizontal pulling device, etc. corre-
spond to such cloth handling apparatuses.

[0003] Chucks in these types of cloth handling appa-
ratuses have a pair of clamps and are configured to hold
or release cloth as the pair of clamps is opened or closed
by using a driving means, such as an air cylinder or a
motor.

Citation List
Patent Literature

[0004] Patent Literature 1: Japanese Patent Laid-
Open No. 2010-222724

Summary of Invention
Technical Problem

[0005] Conventional cloth clamping chucks include
one in which, as shown in FIG. 41, the entire holding
surfaces of clamps are flat and the entire holding surfaces
come into contact with each other when the chuck is fully
closed. However, one problem with a chuck of this shape
is that falling of cloth often occurs when a large number
of pieces of cloth are clamped or forcibly pulled up by the
chuck. Moreover, leading ends of the clamps of this type
of chuck come into close contact with each other when
the chuck is fully closed, which raises another problem
that, as shown in FIG. 42, when cloth being clamped is
about to fall, the leading ends of the clamps pinch, for
example, the pile of the cloth, causing damage such as
unraveling of threads.

[0006] An object ofthe presentinvention is to solve the
problems with the above related art and provide a cloth
clamping chuck and a cloth handling apparatus that can
handle cloth so as to reduce falling of the cloth while
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avoiding damage to the cloth.
Solution to Problem

[0007] The presentinvention provides a cloth clamping
chuck including a pair of clamps disposed facing each
other, and an opening-closing means that moves the pair
of clamps relatively closer to or separated from each oth-
er. To this end, each of the clamps has, at a leading end,
a projecting part that projects toward the other opposite
clamp, and a surface of the projecting part on a base end
side of the clamp is formed either as a flat surface parallel
to the facing direction of the pair of clamps or as an in-
clined surface inclining toward the base end side while
extending toward the other opposite projecting part.
[0008] In the cloth clamping chuck of the present in-
vention, it is preferable that a gap be formed between
the projecting parts facing each other in a fully closed
position of the pair of clamps, and it is more preferable
that the gap be set to be substantially equal to the thick-
ness of two pieces of cloth to be clamped.

[0009] In the cloth clamping chuck of the present in-
vention, it is preferable that at least one of the pair of
clamps be provided so as to be able to swing around a
swinging axis extending in a direction orthogonal to both
an extension direction that is a direction from the base
end toward the leading end of the clamp and the facing
direction.

[0010] The present invention further provides a cloth
handling apparatus including a cloth clamping chuck hav-
ing a pair of clamps disposed facing each other, and an
opening-closing means that moves the pair of clamps
relatively closer to or separated from each other, and a
moving means that moves the cloth clamping chuck. To
achieve the above object, each of the clamps has, at a
leading end, a projecting part that projects toward the
other opposite clamp, and a surface of the projecting part
on a base end side of the clamp is formed either as a flat
surface parallel to the facing direction of the pair of
clamps or as an inclined surface inclining toward the base
end side while extending toward the other opposite pro-
jecting part.

[0011] In the cloth handling apparatus of the present
invention, it is preferable that a gap be formed between
the projecting parts facing each other in a fully closed
position of the pair of clamps, and it is more preferable
that the gap be set to be substantially equal to the thick-
ness of two pieces of cloth to be clamped.

[0012] In the cloth handling apparatus of the present
invention, it is preferable that at least one of the pair of
clamps be provided so as to be able to swing around a
swinging axis extending in a direction orthogonal to both
an extension direction that is a direction from the base
end toward the leading end of the clamp and the facing
direction.
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Advantageous Effects of Invention

[0013] In the cloth clamping chuck of the present in-
vention, when a portion of cloth is brought into contact
between the pair of clamps in an open posture and the
pair of clamps is closed by the opening-closing means,
the portion of the cloth is clutched between the clamps.
In this state, then moving the cloth handling apparatus,
for example, upward, can lift the cloth. Here, the surface
of the projecting part of each clamp on the base end side
of the clamp (back surface) is formed either as a flat sur-
face parallel to the facing direction of the pair of clamps
in the fully closed position of the clamps or as an inclined
surface inclining toward the base end side while extend-
ing toward the other opposite projecting part. Therefore,
when the load of the weight of the cloth is applied to the
back surfaces, the clamps swing further in a closing di-
rection, so that a portion of the cloth on a back side from
the projecting parts gets caught on the back surfaces of
the projecting parts. Thus, falling (slipping out) of cloth
is reduced.

[0014] In the cloth clamping chuck of the present in-
vention, when cloth clamped by the cloth clamping chuck,
which has a gap maintained between the projecting parts
also in the fully closed position of the clamps, is about to
fall, the projecting parts allow the cloth to fall without for-
cibly holding the cloth, so that a situation where the
clamps cause damage to cloth can be more reliably
avoided. When the dimension of this gap is set to be
substantially equal to the thickness of two pieces of cloth,
damage to cloth can be more reliably prevented while
falling of cloth is reduced.

Brief Description of Drawings
[0015]

FIG. 1 is a schematic overall view of an automatic
cloth spreading machine.

FIG. 2 is an enlarged perspective view of a supply
conveyor and a lifting device of the automatic cloth
spreading machine of FIG. 1.

FIG. 3 is an enlarged perspective view of the supply
conveyor and the lifting device of the automatic cloth
spreading machine of FIG. 1.

FIG. 4 is an enlarged perspective view of the supply
conveyor and the lifting device of the automatic cloth
spreading machine of FIG. 1.

FIG.5isanenlarged perspective view of atemporary
holding device and a corner end locating device of
the automatic cloth spreading machine of FIG. 1.
FIG. 6 is an enlarged perspective view of the corner
end locating device of the automatic cloth spreading
machine of FIG. 1.

FIG. 7 is an enlarged perspective view of the corner
end locating device of the automatic cloth spreading
machine of FIG. 1.

FIG. 8 is an enlarged perspective view of the corner
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end locating device of the automatic cloth spreading
machine of FIG. 1.

FIG. 9 is an enlarged perspective view of the corner
end locating device of the automatic cloth spreading
machine of FIG. 1.

FIG. 10is an enlarged perspective view of the corner
end locating device and a corner end receiving de-
vice of the automatic cloth spreading machine of FIG.
1.

FIG. 11isanenlarged perspective view of the corner
end receiving device and a horizontal pulling device
of the automatic cloth spreading machine of FIG. 1.
FIG. 12 is an enlarged perspective view of the hori-
zontal pulling device of the automatic cloth spreading
machine of FIG. 1.

FIG. 13 is an enlarged perspective view of the hori-
zontal pulling device of the automatic cloth spreading
machine of FIG. 1.

FIG. 14 is an enlarged perspective view of the hori-
zontal pulling device of the automatic cloth spreading
machine of FIG. 1.

FIG. 15 is an enlarged perspective view of the hori-
zontal pulling device, a two-position holding device,
an edge locating conveyor, and a vertically inverting
device of the automatic cloth spreading machine of
FIG. 1.

FIG. 16 is an enlarged perspective view of the two-
position holding device, the edge locating conveyor,
and the vertically inverting device of the automatic
cloth spreading machine of FIG. 1.

FIG. 17 is an enlarged perspective view of the two-
position holding device, the edge locating conveyor,
and the vertically inverting device of the automatic
cloth spreading machine of FIG. 1.

FIG. 18 is an enlarged perspective view of the two-
position holding device, the edge locating conveyor,
and the vertically inverting device of the automatic
cloth spreading machine of FIG. 1.

FIG. 19 is an enlarged perspective view of the two-
position holding device, the edge locating conveyor,
and the vertically inverting device of the automatic
cloth spreading machine of FIG. 1.

FIG. 20 is an enlarged perspective view of the two-
position holding device, the edge locating conveyor,
and the vertically inverting device of the automatic
cloth spreading machine of FIG. 1.

FIG. 21 is an enlarged perspective view of the edge
locating conveyor and the vertically inverting device
of the automatic cloth spreading machine of FIG. 1.
FIG. 22 is an enlarged perspective view of the edge
locating conveyor and the vertically inverting device
of the automatic cloth spreading machine of FIG. 1.
FIG. 23 is an enlarged perspective view of the edge
locating conveyor, the vertically inverting device, a
roller, and a hanging device of the automatic cloth
spreading machine of FIG. 1.

FIG. 24 is an enlarged perspective view of the edge
locating conveyor, the vertically inverting device, the
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roller, and the hanging device of the automatic cloth
spreading machine of FIG. 1.

FIG. 25 is an enlarged perspective view of the edge
locating conveyor, the vertically inverting device, the
roller, and the hanging device of the automatic cloth
spreading machine of FIG. 1.

FIG. 26 is an enlarged perspective view of the roller
and the hanging device of the automatic cloth
spreading machine of FIG. 1.

FIG. 27 is an enlarged perspective view of the roller
of the automatic cloth spreading machine of FIG. 1.
FIG. 28 is an enlarged perspective view of the roller,
a forward-backward moving device, and a transfer
conveyor of the automatic cloth spreading machine
of FIG. 1.

FIG. 29is an enlarged perspective view of the roller,
the forward-backward moving device, and the trans-
fer conveyor of the automatic cloth spreading ma-
chine of FIG. 1.

FIG. 30 is an enlarged perspective view of the for-
ward-backward moving device and the transfer con-
veyor of the automatic cloth spreading machine of
FIG. 1.

FIG. 31 is an enlarged perspective view of the for-
ward-backward moving device and the transfer con-
veyor of the automatic cloth spreading machine of
FIG. 1.

FIG. 32 is an enlarged perspective view of the for-
ward-backward moving device and the transfer con-
veyor of the automatic cloth spreading machine of
FIG. 1.

FIG. 33 is an enlarged perspective view of the for-
ward-backward moving device and the transfer con-
veyor of the automatic cloth spreading machine of
FIG. 1.

FIG. 34 is an enlarged perspective view of the trans-
fer conveyor of the automatic cloth spreading ma-
chine of FIG. 1 and a cloth folding machine in the
next process.

FIG. 35 is a plan view of a cloth clamping chuck in
one embodiment of the present invention.

FIG. 36 shows the internal structure of the cloth
clamping chuck of FIG. 35, with FIG. 36 (a) showing
clampsin afully closed state and FIG. 36 (b) showing
the clamps in a fully open state.

FIG. 37 is a view showing how the cloth clamping
chuck of FIG. 35 holds and lifts cloth.

FIG. 38 is a view showing how cloth falls through a
gap between projecting parts while the cloth clamp-
ing chuck of FIG. 35 holds and lifts the cloth.

FIG. 39 is a plan view showing main parts of a mod-
ified example of the cloth clamping chuck of FIG. 35.
FIG. 40 is a plan view showing main parts of a cloth
clamping chuck in another embodiment of the
present invention.

FIG. 41 is a view illustrating a problem that arises
when lifting cloth by a conventional cloth clamping
chuck.
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FIG. 42 is a view illustrating another problem that
arises when lifting cloth by the conventional cloth
clamping chuck.

Description of Embodiments

[0016] Embodiments of the present invention will be
described in detail below based on the drawings. A cloth
clamping chuck of the present invention and a cloth han-
dling apparatus including the cloth clamping chuck are
suitable for performing operations such as lifting, pulling,
and passing clothin machines installed in a cloth washing
factory or the like, including an automatic cloth spreading
machine and a cloth separating machine. In the following,
the present invention will be described by taking, as an
example of use, an example in the case which the cloth
clamping chuck of an embodiment and the cloth handling
apparatus including this cloth clamping chuck are applied
to an automatic cloth spreading machine.

[0017] FIG. 1 shows an overall view of the automatic
cloth spreading machine, and FIG. 2 to FIG. 34 show
individual devices that are parts of the automatic cloth
spreading machine of FIG. 1. In the following description,
the directions of front, rear, right, left, up, and down refer
to those directions in the state of FIG. 1.

[0018] The automatic cloth spreading machine auto-
matically spreads washed and dried pieces of cloth, such
as towels, sheets, duvet covers, pillow covers, or Japa-
nese bathrobes. As shown in FIG. 1, the automatic cloth
spreading machine mainly includes a supply conveyor
1, alifting device 2, atemporary holding device 3, a corner
end locating device 4, a corner end receiving device 5,
a horizontal pulling device 6, a two-position holding de-
vice 7, an edge locating conveyor 8, a vertically inverting
device 9, a roller 10, a hanging device 11, a forward-
backward moving device 12, a transfer conveyor 13, and
a controller (not shown) that controls the operations of
the devices 1 to 13. In FIG. 1, a suction conveyor A, a
push-out device B, a return conveyor C, and a cloth fold-
ing machine D are shown as assisting or related devices.
The return conveyor C returns cloth that has fallen during
processing to the supply conveyor 1.

[0019] The automatic cloth spreading machine oper-
ates roughly as follows. Specifically, the supply conveyor
1 supplies washed and dried cloth to below the lifting
device 2. The lifting device 2 lifts the cloth to a predeter-
mined level. The temporary holding device 3 receives
the lifted cloth, temporarily holds the cloth, and moves
the cloth to a position at which the cloth is passed to the
corner end locating device 4. The corner end locating
device 4 receives an arbitrary portion of the cloth hanging
from the temporary holding device 3 and reveals a corner
end of the cloth. The corner end receiving device 5 holds
this cornerend, and moves the cloth toward the horizontal
pulling device 6 while supporting the cloth in a drooping
state. The horizontal pulling device 6 lays the cloth sub-
stantially horizontally in a front-rear direction. The two-
position holding device 7 holds the laid cloth at two po-
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sitions, one near a corner end and the other at an inter-
mediate portion separated from the corner end by an
appropriate distance, at the same level, moves the cloth
to above the edge locating conveyor 8, and then releases
the intermediate portion of the cloth being held. The edge
locating conveyor 8 receives thereon another portion of
the cloth held at the corner end by the two-position hold-
ing device 7, and moves that portion so as to reveal one
long-side edge of the cloth. The vertically inverting device
9 holds the long-side edge of the cloth coming down from
the edge locating conveyor 8, inverts the cloth upside
down, and then holds the cloth in a drooping state. A
hanging device 11 that moves above the roller 10 in a
left-right direction along the roller 10 receives the long-
side edge of the cloth from the vertically inverting device
9 and hangs the drooping cloth on the roller 10. The roller
10 delivers the cloth hung thereon such that the cloth
droops toward the forward-backward moving device 12
while a short-side edge of the cloth is left on the roller
10. The forward-backward moving device 12 moves for-
ward and receives the short-side edge of the cloth left on
the roller 10, moves backward while holding the short-
side edge of the cloth, and then moves the cloth in a
spread state onto the transfer conveyor 13. The transfer
conveyor 13 discharges the spread cloth and, for exam-
ple, feeds the cloth into the cloth folding machine D in
the next process.

[0020] Each device will be described in detail. First, as
shown in FIG. 1 to FIG. 3, the supply conveyor 1 may be
continuously run by a motor 1a during operation. A mass
X consisting of, for example, about 10 to 50 washed and
dried, still balled-up rectangular pieces of cloth Y is
thrown onto the supply conveyor 1. The supply conveyor
1 transfers the mass X of the cloth Y to below the lifting
device 2 (indicated by reference sign X’ in FIG. 2). The
suction conveyor A is provided at a terminal end of the
supply conveyor 1 in a transfer direction. The suction
conveyor A is composed of a perforated belt A1, a suction
fan A2 that suctions the cloth Y on the supply conveyor
1 through the perforated belt A1, and a motor A3 that
drives the perforated belt A1 to rotate and thereby trans-
fers the suctioned cloth Y to directly below the lifting de-
vice 2 (indicated by reference sign X" in FIG. 3). A wall
1b that prevents the mass X from falling off the supply
conveyor 1 is formed standing near a terminal end of the
perforated belt A1. Furthermore, in addition to or instead
of the suction conveyor A, the push-out device B that
pushes the cloth on the supply conveyor 1 to directly
below the lifting device 2 may be provided at the terminal
end of the supply conveyor 1 in the transfer direction.
The push-out device B is composed of a cylinder B1 and
a push-out rod B2 that is moved forward and backward
by the cylinder B1.

[0021] The lifting device 2 has a chuck 21 that holds
an arbitrary portion of the cloth Y, and an upward-down-
ward moving device that moves the chuck 21 upward
and downward. In the shown example, the upward-down-
ward moving device is composed of a driving belt 23 and
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a motor 22. The upward-downward moving device may
have any structure as long as it can move the chuck 21
upward and downward between a predetermined level
and a transfer surface of the supply conveyor 1. For ex-
ample, a chain-driven device or a slider unit that travels
upward and downward along a rail may be used for the
upward-downward moving device. When the chuck 21
of the lifting device 2 is moved by the driving belt 23 and
the motor 22 to a lowermost position (the position indi-
cated by the imaginary lines and reference sign 21’ in
FIG. 4), the chuck 21 comes into contact with the cloth
Y located at the terminal end of the supply conveyor 1
so that the chuck 21 holds the contact portion of the cloth
Y. In addition, the portion of the cloth held by the chuck
21 may be an arbitrary portion. Furthermore, when the
chuck 21 is moved upward, the chuck 21 is raised to a
predetermined level (uppermost position) indicated by
the solid lines in FIG. 4 while holding the cloth Y, so that
the chuck 21 then holds the cloth Y in a hanging state.
Here, two or more pieces of cloth Y may be held and
lifted by the chuck 21.

[0022] As shown in FIG. 1 and FIG. 4, the temporary
holding device 3 has a chuck 31 and a forward-backward
moving device (extending-contracting cylinder 32) that
moves the chuck 31 forward and backward in the front-
rear direction. When the chuck 21 of the lifting device 2
moves to the uppermost position, or the cloth Y held by
the chuck 21 at the uppermost position is detected by a
sensor (not shown), the extending-contracting cylinder
32 of the temporary holding device 3 extends and moves
the chuck 31 forward to the position indicated by the im-
aginary lines (indicated by reference sign 31’) in FIG. 4,
and the chuck 31 of the temporary holding device 3 re-
ceives a portion near an upper end of the cloth Y lifted
by the lifting device 2. (At this point, the chuck 21 of the
lifting device 2 releases the cloth Y.) Thereafter, the ex-
tending-contracting cylinder 32 contracts so that the ex-
tending-contracting cylinder 32 moves the chuck 31
backward to a predetermined position as indicated by
the solid lines in FIG. 4, with the cloth Y hanging from
the chuck 31. In most cases, in addition, one of corner
ends of the cloth appears at a lowermost end (indicated
by reference sign Ya in FIG. 4) of the cloth Y hanging
from the chuck 31.

[0023] As shown in FIG. 5 to FIG. 9, the corner end
locating device 4 has: a chuck 41 that receives the cloth
Y hung and held by the chuck 31 of the temporary holding
device 3 at its backward position; a forward-backward
moving device (extending-contracting cylinder 42) that
moves the chuck 41 forward and backward; a platform
43 on an upper side of which the cloth Y is placed; a
sensor 49 that is formed by a phototube, for example,
and detects a terminal end portion (corner end Ya) of the
cloth Y being dragged over the platform 43; a pressing
plate 47 that holds a central portion of the cloth Y on the
platform 43 between the pressing plate 47 and the plat-
form 43; an extending-contracting cylinder 48 that moves
the pressing plate 47 upward and downward; a pair of
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corner end locating rollers 44, 45; and an extending-con-
tracting cylinder 46 that moves the one corner end locat-
ing roller 45 closer to or separated from the other corner
end locating roller 44.

[0024] When the chuck 31 of the temporary holding
device 3 moves to the backward position while holding
the cloth Y as shown in FIG. 5, then the extending-con-
tracting cylinder 42 of the corner end locating device 4
extends and moves the chuck 41 forward, and the chuck
41 receivesthe cloth Y from the chuck 31 of the temporary
holding device 3. Subsequently, as shown in FIG. 6, the
extending-contracting cylinder 42 contracts, so that the
chuck 41, while holding the cloth Y, pulls the cloth Y a
predetermined distance over the platform 43 before re-
leasing the cloth Y. Then, as shown in FIG. 7, the corner
end locating roller 45 located on a far side moves down-
ward from the position indicated by reference sign 45’
and holds a leading end portion of the cloth Y between
the corner end locating roller 45 and the corner end lo-
cating roller 44 on a near side. The pressing plate 47
moves downward from the raised position indicated by
reference sign 47’ and holds a central portion of the cloth
Y between the pressing plate 47 and the platform 43. In
this state, as shownin FIG. 8, both the corner endlocating
rollers 44, 45 rotate in the arrow directions, so that the
cloth Y droops. When the terminal end portion (forming
the corner end Ya) of the cloth Y being dragged over the
platform 43 is detected by the sensors 49, 49 (or when
the cloth Y is not detected by the sensors 49, 49), the
rotation speed of both the corner end locating rollers 44,
45 is adjusted to switch to a low speed. If there is a plu-
rality of pieces of cloth Y, pieces of cloth Z other than one
piece of cloth Y that is held at the terminal end portion
between the platform 43 and the pressing plate 47, will
fall in the course of this series of actions. Thereafter,
when the terminal end portion (corner end Ya) of the cloth
Y is detected by other sensors 4a, 4a that are formed by
phototubes, for example, and disposed between both the
corner locating rollers 44, 45 (or when the cloth Y is not
detected by the sensors 49, 49), the corner end locating
rollers 44, 45 stop rotating, and the corner end Ya or a
portion near the corner end Ya of the cloth Y is tucked
and held between the corner end locating rollers 44, 45,
which completes a corner end locating task.

[0025] In the shown example, the cloth Y lifted by the
lifting device 2 is temporarily held by the temporary hold-
ing device 3 and then handed over to the chuck 41 of the
corner end locating device 4. In another example (not
shown), the temporary holding device 3 may be omitted
and the cloth Y lifted by the lifting device 2 may be directly
held by the chuck 41 of the corner end locating device 4.
[0026] As shown in FIG. 10, the corner end receiving
device 5 has a chuck 51 disposed under the corner end
locating rollers 44, 45, and a forward-backward moving
device (extending-contracting cylinder 52) that moves
the chuck 51 forward and backward in the left-right di-
rection (see FIG. 1) within arange directly under a contact
portion of the corner end locating rollers 44, 45. When
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the corner end Ya or a portion near the corner end Ya of
the cloth Y is being held by the pair of corner end locating
rollers 44, 45 of the corner end locating device 4, the
extending-contracting cylinder 52 of the corner end re-
ceiving device 5 extends and moves the chuck 51 forward
in a leftward direction as indicated by the imaginary lines
in FIG. 10. The chuck 51 holds the cloth Y at a position
a little below the corner end Ya so that the chuck 51
moves backward toward the right side (toward the hori-
zontal pulling device 6) with the cloth Y drooping from
the chuck 51. A sensor 53 that detects the cloth Y is
mounted on the chuck 51. The chuck 51 is activated upon
the sensor 53 detecting that the chuck 51 has come close
to the cloth Y, so that the chuck 51 can reliably hold the
cloth Y.

[0027] A platform 64 is provided at a position in the
immediate vicinity of a lower rear side of the chuck 51 in
a state where the extending-contracting cylinder 52 of
the corner end receiving device 5 is contracted (see FIG.
11). The platform 64 supports a terminal end side of the
cloth Y when a portion near the upper end of the cloth
(corner end Ya) is received and moved backward by the
horizontal pulling device 6 to be described next.

[0028] In addition, in this embodiment, to reveal one
corner end Ya of the rectangular cloth Y, the lifting device
2, the temporary holding device 3, and the corner end
locating device 4 are used such that the corner end of
the rectangular cloth Y in a balled-up state can be auto-
matically located. Alternatively, this cloth corner end lo-
cating task may be performed, for example, by a worker
manually finding one corner end of a balled-up piece of
cloth Y. In this case, the worker may manually have the
found corner end Ya of the cloth received by the chuck
51 of the corner end receiving device 5 or directly re-
ceived by a chuck 61 of the horizontal pulling device 6
to be described below.

[0029] As shownin FIG. 11 to FIG. 14, the horizontal
pulling device 6 has the chuck 61 and a forward-back-
ward moving device that moves the chuck 61 forward
and backward in the front-rear direction. In the shown
example, the forward-backward moving device is com-
posed of a driving belt 63 that holds the chuck 61, and a
motor 62 that moves the chuck 61 forward and backward
in the front-rear direction by rotating a pulley around
which the driving belt 63 is wrapped. However, the for-
ward-backward moving device may have any structure
and, for example, an extending-contracting cylinder can
also be used. As shown in FIG. 11, when the chuck 51
of the corner end receiving device 5 holds the cloth Y
and moves backward, the chuck 61 of the horizontal pull-
ing device 6 moves forward to the position indicated by
the imaginary lines and reference sign 61’, and the chuck
61 at this forward position holds the cloth at a position a
little below the upper end portion (corner end Ya). Sub-
sequently, after the chuck 51 of the corner end receiving
device 5 releases the cloth Y, as shown in FIG. 12, the
chuck 61 is moved backward while holding a portion near
the corner end Ya of the cloth to thereby pull the cloth Y



11 EP 3 677 714 A1 12

horizontally over the platform 64. Then, as shown in FIG.
13, afterthe cloth Y is horizontally pulled a predetermined
distance, an upper pressing plate 65 is moved downward
by a cylinder 66 from the raised position indicated by
reference sign 65’ and holds the cloth Y between the
upper pressing plate 65 and the platform 64. Also there-
after horizontal pulling continues, and when a sensor 67
disposed under the platform 64 detects a terminal end
portion Yb of the cloth Y (or when the cloth Y is not de-
tected by the sensor 67), the speed of horizontal pulling
is switched to a low speed. As shown in FIG. 14, when
another sensor 68 disposed near the platform 64 detects
the terminal end portion Yb of the cloth Y (or when the
cloth Y is not detected by the sensor 68), horizontal pull-
ing is stopped. Here, the cloth Y is in a state where the
two corner ends other than the corner end Ya held by
the chuck 61 and the corner end Yb pressed by the upper
pressing plate 65 are in line in the front-rear direction and
one long-side edge Yc appears in the drooping portion
(a state of having a triangular shape).

[0030] AsshowninFIG.15,the edgelocatingconveyor
8 that is driven by a motor 81 is installed to the right of
the platform 64 and the upper pressing plate 65. The
edge locating conveyor 8 is formed by a plurality of (in
the shown example, nine) thin belts 8a extending in the
left-right direction that is disposed at intervals in the front-
rear direction.

[0031] AsshowninFIG. 15to FIG. 20, the two-position
holding device 7 has: two chucks 71, 72 (hereinafter also
referred to as an intermediate portion holding chuck 71
and a corner end holding chuck 72) mounted respectively
at a rear end and a front end of a coupling rod 70 that
extends in the front-rear direction; an upward-downward
moving cylinder 73 that moves each of the chucks 71,
72 upward and downward; and a forward-backward mov-
ing device that moves each of the chucks 71, 72, along
with the upward-downward moving cylinder 73, forward
and backward in the left-right direction. The forward-
backward moving device is composed of a driving belt
75 that holds the upward-downward moving cylinder 73
in a vertical state, and a motor 74 that rotates a pulley
wrapped around the driving belt 75. However, the for-
ward-backward moving device may have any structure
as long as it can move the chucks 71, 72 in the left-right
direction, and a forward-backward moving cylinder may
also be used. The distance between the chucks 71, 72
may be made appropriately changeable according to the
size etc. of the cloth Y to be processed, for example, by
using a length-adjustable coupling rod 70 or adopting a
structure that allows changes in the mounting positions
of the chucks 71, 72 on the coupling rod 70.

[0032] As shown in FIG. 15, the corner end holding
chuck 72 is located at a position at which it can hold a
front-side end portion (corner end) Yb of the cloth Y laid
by the horizontal pulling device 6, while the intermediate
portion holding chuck 71 is located at a position at which
it can hold an appropriate portion of an intermediate por-
tion on the rear side of the laid cloth Y.
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[0033] In its contracted state, the upward-downward
moving cylinder 73 keeps each of the chucks 71, 72 on
standby at positions above the laid cloth Y (the state in-
dicated by the solid lines in FIG. 15), and in its extended
state, the upward-downward moving cylinder 73 moves
each of the chucks 71, 72 downward to positions at which
they can hold an upper edge of the laid cloth Y as indi-
cated by the imaginary lines in FIG. 15.

[0034] When the upward-downward moving cylinder
73 extends and then the two-position holding device 7
moves downward, as shown in FIG. 16, the corner end
holding chuck 72 holds the front-side end portion (corner
end) Yb of the cloth Y and the intermediate portion hold-
ing chuck 71 holds the intermediate portion on the rear
side ofthe cloth Y. Here, as shownin FIG. 15, the opening
degree of the chuck 69 provided near the rear side of the
upper pressing plate 65 can be reduced from the wide-
open state indicated by reference sign 69’ to help the
corner end holding chuck 72 hold the cloth Y. Thereafter,
the cloth Yis released from the chuck 61, the upper press-
ing plate 65, and the chuck 69 of the horizontal pulling
device 6 that have been holding or restraining the cloth
Y. Then, as shown in FIG. 17, the two-position holding
device 7 is moved by the forward-backward moving de-
vice from a position above the edge locating conveyor 8
toward a terminal end side of the edge locating conveyor
8. The belts of the edge locating conveyor 8 have moved
inthe arrow directionindicated in FIG. 17, and a triangular
portion (a portion near Yc) of the cloth Y can come into
contact with the conveyor 8. Furthermore, air blown by
a blowing device 82 installed between upper and lower
portions of the belts of the conveyor 8 causes this trian-
gular portion to trail in a flow direction of (move along)
the conveyor 8.

[0035] Subsequently, as shown in FIG. 18, the chuck
71 on the rear side of the two-position holding device 7
releases the cloth Y, so that one-side part of the cloth Y
(a part on the rear side from the corner end Yb) falls onto
the moving belts of the edge locating conveyor 8. Since
the front-side end portion (corner end Yb) of the cloth Y
is still held by the corner end holding chuck 72, only the
fallen portion of the cloth Y moves rightward as shown
in FIG. 19. When this fallen portion of the cloth Y has
moved a predetermined distance, the one long-side edge
Yc of the cloth Y is disposed substantially orthogonal to
the flow direction of the edge locating conveyor 8. When
the long-side edge Ycis thus disposed, as shown in FIG.
20, the other chuck 72 releases the cloth Y, so that the
entire cloth Y falls onto the edge locating conveyor 8.
Two sensors 83 that detect the leading-side edge Yc of
the cloth Y being transferred on the edge locating con-
veyor 8 are installed near a terminal end of the edge
locating conveyor 8, and the edge locating conveyor 8 is
switched to a low speed when the sensors 83 detect the
cloth Y.

[0036] AsshowninFIG. 21, the vertically inverting de-
vice 9 has: two chucks 92, 93 that are disposed near the
terminal end portion of the edge locating conveyor 8 and
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hold the one long-side edge Yc of the cloth Y; two sensors
94, 95 provided near each of the chucks 92, 93; arevers-
ing shaft 96 that supports the chucks 92, 93; and a turning
cylinder 91 that turns the reversing shaft 96. In addition,
any mechanism may be used that can reverse the cloth
Y hold by the two chucks 92, 93, and instead of the turning
cylinder 91, a motor that rotates the reversing shaft 96
in normal and reverse directions may also be used. The
two chucks 92, 93 are configured to move independently
of each other based on signals output by the sensors 94,
95 upon detecting the side edge Yc of the cloth Y, and
the side edge Yc of the cloth Y can be thereby held
straight between the two chucks 92, 93.

[0037] The vertically inverting device 9 operates as fol-
lows. First, until the leading-side edge Yc of the cloth
being transferred on the edge locating conveyor 8 is de-
tected by the sensors 94, 95, each of the chucks 92, 93
remain on standby in a substantially horizontal (slightly
upward-inclined) posture as shown in FIG. 20. When the
leading-side edge Yc of the cloth Y being transferred on
the edge locating conveyor 8 is detected by the sensors
94, 95, each of the chucks 92, 93 hold the leading-side
edge Yc of the cloth based on detection signals from the
sensors 94, 95. Immediately thereafter, the turning cyl-
inder 91 contracts and causes each of the chucks 92, 93
to turn downward at a high speed while holding the side
edge Yc of the cloth, and to assume the downward-facing
posture shown in FIG. 22. Here, the cloth Y having been
held by each of the chucks 92, 93 is rapidly swung down
(an unfurling action is exerted on the cloth in a short-side
direction), so that the cloth Y droops. Each of the chucks
92, 93 holding the side edge Yc of the cloth in the down-
ward-facing posture, then release each held portion of
the side edge Yc when these portions are passed to each
of chucks 111, 112 of the hanging device 11 to be de-
scribed below, and immediately thereafter are turned up-
ward and returned to the original standby positions.
[0038] AsshowninFIG. 23, the roller 10 and the hang-
ing device 11 that hangs the cloth Y on the roller 10 are
installed directly under a front-side portion of the edge
locating conveyor 8, with the hanging device 11 located
above the roller 10.

[0039] Thehanging device 11 has aforward-backward
moving platform 110 facing the vertically inverting device
9, the two chucks 111, 112 that are disposed on both
sides of the forward-backward moving platform 110 and
receive the cloth Y from the chucks 92, 93 of the vertically
inverting device 9, and chuck sensors 113, 114. The
hanging device 11 is moved forward and backward in the
left-right direction (in the direction of a rotational axis of
the roller 10) by a forward-backward moving device. In
the shown example, the forward-backward moving de-
vice is composed of a driving belt 116 that holds the for-
ward-backward moving platform 110 and a motor 115
that rotates a pulley around which the driving belt 116 is
wrapped. However, the forward-backward moving de-
vice may have any structure as long as it can move the
chucks 111, 112 forward and backward in the left-right
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direction, and, for example, a forward-backward moving
cylinder may also be used.

[0040] The hangingdevice 11 moves closer to the cloth
Y held by the vertically inverting device 9 from the standby
position shown in FIG. 23. As shown in FIG. 24, when
the chuck sensors 113, 114 detect the cloth Y, the chucks
111, 112 are closed toward both sides of the forward-
backward moving platform 110 and hold the cloth Y.
Here, the position at which the chucks 111, 112 hold the
cloth Y is a position near the position at which the chucks
92, 93 of the vertically inverting device 9 hold the cloth
Y. In addition, the two chucks 111, 112 may be configured
to move separately and independently, and in that case,
the portion of the side edge Yc of the cloth Y between
the two chucks 111, 112 can be held straighter. As shown
in FIG. 25, after passing the cloth Y, the vertically invert-
ing device 9 turns around and returns to the original po-
sition, and moves away from the path of the hanging de-
vice 11. Since the roller 10 is disposed such that the
rotational axis thereof is parallel to the forward-backward
moving direction of the hanging device 11, when the
hanging device 11 holding the cloth Y in a drooping state
moves backward, as shown in FIG. 25, the cloth Y is
hung on the roller 10 and droops from the roller 10. Here,
a side edge Yd on the opposite side from the long-side
edge Yc held by the chucks 111, 112 is detected by a
sensor 101, and the chucks 111, 112 release the cloth
Y after a predetermined time has elapsed since the de-
tection. The predetermined time is appropriately set such
that the chucks 111, 112 release the cloth Y when the
center of the cloth Y in a width direction thereof substan-
tially coincides with the center of the roller 10 in a width
direction thereof. In addition, the hanging device 11 con-
tinues to move backward a predetermined distance also
after the chucks 111, 112 release the cloth Y.

[0041] As shownin FIG. 26, the roller 10 is composed
of a first roller part 102 and a second roller part 103 dis-
posed next to each other on the same axis. The firstroller
part 102 is connected to a motor 104 through a driving
belt 105 and driven to rotate by the motor 104. The sec-
ond roller part 103 is connected to a motor 106 through
a driving belt 107 and driven to rotate by the motor 106.
The rotation directions and the rotation speeds of the
motors 104, 106 can be controlled separately and inde-
pendently. Itis preferable that the rotation directions and
the rotation speeds of the motors 104, 106 be controlled
separately and independently such that the direction of
the cloth Y on the roller 10 can be corrected to the right
direction (e.g., a direction in which a long-side direction
of the cloth Y coincides with the front-rear direction)
based on detection signals from a plurality of sensor
groups 108, 109 that is arrayed under each of the roller
parts 102, 103 parallel to the rotational axis of the rollers
as shown in FIG. 27. For example, when the cloth Y is
obliquely hung on the roller 10 as shown in FIG. 26, and
only the sensor group 109 of the sensor groups 108, 109
detects the short-side edge Ye of the cloth Y as shown
in FIG. 27, the first roller part 102 and the second roller
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part 103 are repeatedly stopped, rotated in a normal di-
rection, and rotated in a reverse direction based on a
detection result of the sensor group 109, until the side-
edge Ye becomes parallel to the sensor groups 108, 109
and both the sensor groups 108, 109 detect the short-
side edge Ye of the cloth Y at the same time. In addition,
in the shown example, each of the sensor groups 108,
109 consists of five sensors respectively. However, the
number of the sensors is not limited to five, and four or
less or six or more sensors may be provided according
to the width of the cloth Y to be processed, and the sen-
sors to be activated may be switched according to the
cloth Y to be processed.

[0042] The forward-backward moving device 12
moves the cloth Y having been oriented in the right di-
rection on the roller 10 onto the transfer conveyor 13. As
shown in FIG. 28, the forward-backward moving device
12 has a holding unit that has a holding width larger than
the width of the cloth Y and holds a short-side end portion
of the cloth Y, and a forward-backward moving mecha-
nism that moves the holding unit forward and backward
in the front-rear direction. In the shown example, the
above holding unit is composed of a holding platform
123a inclined facing the roller 10, and a holding plate
123b that is opened from and closed onto the holding
platform 123a by a cylinder 124 or the like. Furthermore,
the above forward-backward moving mechanism is com-
posed of a driving belt 122 that is coupled to the holding
platform 123a and a motor 121 that rotates a pulley
around which the driving belt 122 is wrapped. However,
a forward-backward moving cylinder may also be used
for the forward-backward moving mechanism.

[0043] To move the cloth Y from the roller 10 onto the
transfer conveyor 13 by the forward-backward moving
device 12, as shown in FIG. 28, the first roller part 102
and the second roller part 103 are rotated toward the
forward-backward moving device 12 at the same time
and at the same speed, so that the side edge Ye of the
cloth Y located near the sensor groups 108, 109 is moved
closer to the forward-backward moving device 12. Fur-
thermore, as shown in FIG. 29, the holding unit of the
forward-backward moving device 12 is moved forward,
and a leading end of the holding platform 123a of the
holding unit with the holding plate 123b opened is
pressed against a blowing member 10a installed under
the roller 10, so as to hold a portion of the cloth Y on the
roller 10, which is a portion on the side of the transfer
conveyor 13, between the leading end of the holding plat-
form 123a and the blowing member 10a. In this state, as
shown in FIG. 30, air is ejected from the blowing member
10a and, at the same time, the first roller part 102 and
the second roller part 103 are further rotated toward the
forward-backward moving device 12. As a result, the
above side edge Ye of the cloth Y is placed on the holding
platform 123a. Thereafter, as shownin FIG. 31, the hold-
ing plate 123b is closed and the side edge Ye of the cloth
Y is held between the holding plate 123b and the holding
platform 123a. The portion of the cloth Y other than the
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portion held between the holding platform 123a and the
holding plate 123b of the holding unit droops from the
holding platform 123a. In this state, as shown in FIG. 32,
the holding unit of the forward-backward moving device
12 is moved toward the transfer conveyor 13. After the
holding unit is moved backward a predetermined dis-
tance, as shown in FIG. 33, the holding plate 123b is
opened again and the cloth Y is moved onto the transfer
conveyor 13. In addition, the holding unit of the forward-
backward moving device 12 continues to be moved back-
ward a predetermined distance also after the holding
plate 123b releases the cloth Y.

[0044] As shown in FIG. 33, the transfer conveyor 13
has a belt 133 having a large number of through-holes,
a motor 132 that drives the belt 133, and a suction fan
131 that suctions the cloth Y on the belt 133 through the
through-holes formed in the belt 133. As the cloth Y on
the transfer conveyor 13 is thus suctioned, the side edge
Ye of the cloth Y held by the holding unit of the forward-
backward moving device 12 can fall and smoothly move
onto the transfer conveyor 13. Thereafter, as shown in
FIG. 34, the transfer conveyor 13 discharges the cloth Y
and transfers (feeds) the cloth Y to the next process
(here, the cloth folding machine D). In addition, the belt
133 of the transfer conveyor 13 need not be driven while
the holding unit of the forward-backward moving device
12 moves the cloth Y onto the transfer conveyor 13. How-
ever, it is preferable that the belt 133 be driven from the
viewpoint of increasing the number of pieces of cloth to
be processed.

[0045] The automatic cloth spreading machine config-
ured as described above requires simply feeding the
washed and dried cloth Y onto the supply conveyor 1.
Then, the cloth Y can be automatically spread and trans-
ferred (fed) to the next process by the lifting device 2,
temporary holding device 3, corner end locating device
4, corner end receiving device 5, horizontal pulling device
6, two-position holding device 7, edge locating conveyor
8, vertically inverting device 9, roller 10, hanging device
11, forward-backward moving device 12, transfer con-
veyor 13, etc.

[0046] Next, an embodiment of the cloth clamping
chuck of the present invention will be described in detail
with reference to FIG. 35 to FIG. 40. In the example of
the above-described automatic cloth spreading machine,
the cloth clamping chuck of this embodiment can be ap-
plied to the chucks 21, 31, 41, 51, 61, 71, 72, etc. of the
lifting device 2, temporary holding device 3, corner end
locating device 4, corner end receiving device 5, horizon-
tal pulling device 6, two-position holding device 7, etc.
that are cloth handling apparatuses. In this case, the up-
ward-downward moving device of the lifting device 2, the
forward-backward moving device of the temporary hold-
ing device 3, the forward-backward moving device of the
corner end locating device 4, the forward-backward mov-
ing device of the corner end receiving device 5, the for-
ward-backward moving device of the horizontal pulling
device 6, and the upward-downward moving cylinder 73
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and the forward-backward moving device of the two-po-
sition holding device 7 correspond to the moving means
of the cloth handling apparatus of the present invention.
The following description is based on an example in
which the cloth handling apparatus of the present inven-
tion is applied to the lifting device 2.

[0047] First, FIG. 35 is a plan view showing a cloth
clamping chuck in one embodiment of the presentinven-
tion. A cloth clamping chuck 21 in this embodiment in-
cludes a main body 211, and a pair of clamps 212, 213
that is held by the main body 211 and disposed facing
each other and that can be moved relatively closer to or
separated from each other. In the shown example, both
the clamps 212, 213 are configured to open and close
by swinging respectively around swinging axes x1, x2
(schematically represented by dots in FIG. 35). However,
in a modified example (not shown), one clamp 212 or
213 may be swingable while the other clamp 213 or 212
may be fixed, and the one clamp 212 or 213 may be
moved closer to or separated from the other clamp 213
or 212. The swinging axes x1, x2 extend in a direction
orthogonal to both the facing direction described above
of the clamps 212, 213 and an extension direction that
is a direction from a base end toward a leading end of
the clamps 212, 213 (the direction indicated by the long
and short dashed line in FIG. 35).

[0048] Ataleading end of each of the clamps 212,213,
a projecting part 214 or 215 projecting toward the other
opposite clamp 213 or 212 is formed, and a part of each
clamp outside the main body 211 has a substantially L-
shape as seen in a plan view. The projecting parts 214,
215 are formed as parts separate from clamp main bodies
216, 217 that protrude straight from the main body 211,
but may instead be integrally formed with the clamp main
bodies 216, 217. In addition, if the clamp main bodies
216, 217 and the projecting parts 214, 215 are separate
parts, these parts can be made of different materials. For
example, the clamp main bodies 216, 217 can be made
of a high-strength material, for example, metal such as
carbon steel, while the projecting parts 214, 215 can be
made of an easily moldable material, for example, a syn-
thetic resin. Moreover, if the clamp main bodies 216, 217
and the projecting parts 214, 215 are separate parts, the
projecting parts 214, 215 can be replaced with ones hav-
ing different dimensions or shapes according to the pur-
pose of use etc. In addition, the projecting parts 214, 215
may be removably fixed to the clamp main bodies 216,
217 through fasteners, such as screws or bolts, or may
be fixed thereto with an adhesive etc.

[0049] What is important here is that surfaces of the
projecting parts 214,215 on abase end side of the clamps
212,213 (the surfaces on the side of the main body 211;
hereinafter also referred to as "back surfaces") 214a,
215a are formed as flat surfaces parallel to the facing
direction of the pair of clamps 212, 213 (flat surfaces
orthogonal to the above extension direction indicated by
the long and short dashed line in FIG. 35). Furthermore,
in a more advantageous embodiment, a gap g is formed
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between the projecting parts 214, 215 facing each other
in a fully closed position of the pair of clamps 212, 213.
In a more preferable embodiment, the gap g is set to be
substantially equal to the thickness of two pieces of cloth
to be clamped. The "fully closed position" here means,
for structural reasons, a position in which the pair of
clamps 212, 213 are closest to each other.

[0050] FIG. 36 shows adriving unitas an opening-clos-
ing means that is provided inside the main body 211 and
swings the pair of clamps 212, 213 around the swinging
axes x1,x2. As shown in FIG. 36 (a), a part of each clamp
inside the main body 211 is also bent toward the other
clamp 212 or 213, and each of the clamps 212, 213 has
a substantially rectangular C-shape as a whole. Each of
the clamps 212, 213 are swingably held by the main body
211 through fulcrum pins 218, 219 serving as the swing-
ing axes x1, x2. Furthermore, a cutout 221 is formed at
ends of each of the clamps 212, 213 located inside the
main body 211, and adriving pin 222b formed at aleading
end of arod 222a of a cylinder 222 to be described below
is press-fitted into the cutout 221.

[0051] Inthe shown example, the driving unitis formed
by the cylinder 222 that moves the rod 222a forward and
backward by air pressure. FIG. 36 (b) shows a state
where the rod 222a is moved forward to thereby simul-
taneously swing both the clamps 212, 213 around the
fulcrum pins 218, 219 and open the clamps 212, 213. In
addition, as long as the driving unit can swing the clamps
212,213, any commonly known driving mechanism, such
as a solenoid or a ball screw mechanism, may be used.
[0052] AsshowninFIG.37,inthe cloth clamping chuck
21 of this embodiment, when a portion of the cloth Y is
brought into contact between the pair of clamps 212,213
in an open posture and the rod 222a of the cylinder 222
is moved backward, the pair of clamps 212, 213 swing
around the fulcrum pins 218, 219 and close, so that a
portion of the cloth Y is clutched between the clamps
212, 213. In this state, then moving the lifting device 2
as a cloth handling apparatus upward can lift the cloth
Y. Here, the back surfaces 214a, 215a of the projecting
parts 214, 215 of the clamps 212, 213 are formed as flat
surfaces parallel to the facing direction of the pair of
clamps 212, 213 in the fully closed position described
above. Therefore, when the load of the weight of the cloth
Y is applied to the back surfaces 214a, 215a, the clamps
212, 213 swing further in a closing direction, so that a
portion of the cloth on a back side (main body side) from
the projecting parts 214, 215 gets caught on the back
surfaces 214a, 215a of the projecting parts 214, 215.
Thus, falling (slipping out) of the cloth Y is reduced.
[0053] Furthermore, in the cloth clamping chuck 21 of
this embodiment, the gap g is maintained between the
projecting parts 214, 215 also in the fully closed position
of the clamps 212, 213. Therefore, as shown in FIG. 38,
when the cloth Y clamped by the cloth clamping chuck
21 is about to fall, the projecting parts 214, 215 allow the
cloth Y to fall without forcibly holding the cloth Y, so that
a situation where the clamps 212, 213 cause damage to
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the cloth Y can be avoided. Furthermore, if the dimension
of the gap g is set to be substantially equal to the thick-
ness of two pieces of cloth Y, damage to the cloth Y can
be more reliably prevented while falling of the cloth Y is
reduced.

[0054] FIG. 39 is a plan view showing main parts of a
modified example of the cloth clamping chuck 21 shown
in FIG. 35 to FIG. 38. In the cloth clamping chuck 21
according to this modified example, each of the back sur-
faces 214a, 215a of the projecting parts 214, 215 is
formed as an inclined surface inclining toward the main
body 211 while extending toward the other opposite pro-
jecting part 214 or 215. This is the only difference from
the configuration of the cloth clamping chuck described
with FIG. 35 to FIG. 38. Also when the back surfaces
214a, 215a of the projecting parts 214, 215 are such in-
clined surfaces, the cloth Y can be caught between the
projecting parts 214, 215 when the cloth Y is held, so that
falling of the cloth Y can be reduced. In addition, it is
preferable that an inclination angle 6 of the back surfaces
214a, 215arelative to a direction in which the clamp main
bodies 216, 217 protrude from the main body 211 be not
smaller than 75° nor larger than 90°. If the inclination
angle of the back surfaces 214a, 215a is smaller than
75°, the cloth Y may get caught on the projecting parts
214, 215 to such an excessive degree that the cloth Y
cannot be smoothly released from the cloth clamping
chuck 21.

[0055] FIG. 40 is a plan view showing main parts of a
cloth clamping chuck in another embodiment of the
presentinvention. In the above embodiment, the clamps
212, 213 are configured to open and close by swinging
around the swinging axes. In the cloth clamping chuck
of this embodiment, a pair of clamps 212, 213 is config-
ured to open and close by sliding in a facing direction
thereof.

[0056] Specifically, the cloth clamping chuck mainly in-
cludes: a rail 224 installed along a front-side surface of
a main body 211; a pair of sliders 225, 226 that travels
along the rail 224; a driving unit (not shown) that is pro-
vided inside the main body 211 and drives the sliders
225, 226; and the clamps 212, 213 fixed to each of the
sliders 225, 226. As long as the driving unit can move
the sliders 225, 226 along the rail 224, any commonly
known driving mechanism, such as an air cylinder, a so-
lenoid, or a ball screw mechanism, may be used as the
driving unit. Each of the clamps 212, 213 have projecting
parts 214, 215 and a portion of cloth on a back side (the
side of the main body 211) from the projecting parts 214,
215 gets caught on back surfaces 214a, 215a of the pro-
jecting parts 214, 215, so that falling (slipping out) of the
cloth Y is reduced. Moreover, a gap is maintained be-
tween both the projecting parts 214, 215 in a fully closed
position of the clamps 212, 213, so that damage associ-
ated with falling of the cloth Y can be prevented. Since
these advantages are the same as in the above embod-
iment, no further details will be described.
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1"

Industrial Applicability

[0057] The present invention can provide a cloth
clamping chuck and a cloth handling apparatus that can
handle cloth so as to reduce falling of the cloth while
avoiding damage to the cloth.

Reference Signs List

[0058]

1 Supply conveyor

2 Lifting device

3 Temporary holding device
4 Corner end locating device
5 Corner end receiving device
6 Horizontal pulling device

7 Two-position holding device
8 Edge locating conveyor

9 Vertically inverting device
10 Roller

11 Hanging device

12 Forward-backward moving device
13 Transfer conveyor

21 Cloth clamping chuck

21 Main body

212,213 Clamp

214, 215 Projecting part

214a, 215a  Back surface

216, 217 Clamp main body

218, 219 Fulcrum pin

221 Cutout

222 Cylinder

222a Rod

222b Driving pin

224 Rail

225, 226 Slider

g Gap

x1, x2 Swinging axis

Claims

1. A cloth clamping chuck comprising a pair of clamps
disposed facing each other, and an opening-closing
means that moves the pair of clamps relatively closer
to or separated from each other, characterized in
that:

each of the clamps has, at a leading end, a pro-
jecting part that projects toward the other oppo-
site clamp; and

a surface of the projecting part on a base end
side of the clamp is formed either as a flat sur-
face parallel to a facing direction of the pair of
clamps or as aninclined surface inclining toward
the base end side while extending toward the
other opposite projecting part.
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The cloth clamping chuck according to claim 1,
wherein a gap is formed between the projecting parts
facing each other in a fully closed position of the pair
of clamps.

The cloth clamping chuck according to claim 2,
wherein the gap is set to be substantially equal to a
thickness of two pieces of cloth to be clamped.

The cloth clamping chuck according to any one of
claims 1 to 3, wherein at least one of the pair of
clamps is provided so as to be able to swing around
a swinging axis extending in a direction orthogonal
to both an extension direction that is a direction from
the base end toward the leading end of the clamp
and the facing direction.

A cloth handling apparatus characterized by com-
prising the cloth clamping chuck according to any
one of claims 1 to 4 and a moving means that moves
the cloth clamping chuck.
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