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DESCRIPTION

Technical Field

[0001] The present invention relates to a cloth spreading apparatus that is used in a cloth
washing factory or the like to spread, one by one, washed pieces of cloth to make the cloth
ready to be fed into an iron roller etc. in the next process, and more particularly relates to a
cloth spreading apparatus that is suitable for spreading a so-called bed linen such as bed
sheet, duvet cover, or the like having a bag shape and used to cover a bedding.

Background Art

[0002] One example of known conventional cloth spreading apparatuses comprising the
features of the preamble of claim 1 is described in Patent Literature 1 that was disclosed
earlier by the present applicant. This cloth spreading apparatus includes a cloth feeding unit, a
spreading unit that spreads cloth in a right-left direction, an assisting spreading unit that assists
spreading of the cloth, and an ejection unit that ejects the spread cloth. Here, the feeding unit
has a pair of feeding clamps that grasp adjacent corners of the cloth at a feeding position, and
a raising-lowering device that moves the pair of feeding clamps upward and downward
between the feeding position and a hand-over position located higher than the feeding
position. The spreading unit has a pair of spreading clamps that receive the adjacent corners
of the cloth from the pair of feeding clamps at the hand-over position of the feeding clamps and
grasp these corners, and a lateral moving device that laterally moves the pair of spreading
clamps and thereby spreads the cloth in the right-left direction. The assisting spreading unit
has two sets of endless belts making a pair that face each other in a front-rear direction and
extend in a horizontal direction, and that loosely hold right and left side portions of the
remainder of the cloth from a middle portion to a lower side portion, having been spread in the
right-left direction by the lateral moving device, between the opposite endless belts and
thereby spread the remainder of the cloth in the right-left direction. The ejection unit has an
intermediate moving body that receives, at a forward position, the upper side portion of the
cloth having been spread in the right-left direction from the spreading clamps, and moves
backward while retaining the upper side portion by suction, and a conveyor belt that receives
the upper side portion of the cloth having been released from the intermediate moving body
during the backward motion, pulls the upper side portion rearward, and pulls up also the
remainder of the cloth from the middle portion to the lower side portion, and ejects the entire
cloth rearward.

[0003] In this conventional cloth spreading apparatus, when a worker picks up adjacent
corners of a washed piece of cloth and has these corners respectively grasped by the pair of
feeding clamps at the feeding position, the raising-lowering device moves the pair of feeding
clamps upward to the hand-over position. The pair of spreading clamps receive the adjacent
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corners of the cloth from the pair of feeding clamps at the hand-over position, and grasp these
corners. The lateral moving device laterally moves the pair of spreading clamps in a separating
direction and thereby spreads the cloth in the right-left direction. The intermediate moving body
receives, at the forward position, the upper side portion of the cloth having been spread in the
right-left direction from the spreading clamps, and moves backward while retaining the upper
side portion by suction. The conveyor belt receives the upper side portion of the cloth having
been released from the intermediate moving body during the backward motion, pulls the upper
side portion rearward, sequentially pulls up also the remainder of the cloth from the middle
portion to the lower side portion, and ejects the entire cloth rearward.

[0004] While the conveyor belt is pulling up the remainder of the cloth as described above, in
the assisting spreading unit, the two sets of endless belts making a pair that face each other in
the front-rear direction and extend in the horizontal direction hold the right and left side
portions of the remainder of the cloth between the opposite endless belts loosely enough for
the cloth to slide, so as to allow the conveyor belt to pull up the cloth, and spread the
remainder of the cloth in the right-left direction to thereby smooth out wrinkles in the remainder
of the cloth.

[0005] A further machine having wrinkle smoothing units operating in a right-left direction only
is known from Patent Literature 2.

Citation List

Patent Literature

[0006]
Patent Literature 1: JP 2009 268571 A

Patent Literature 2: JP HO7 54262 A

Summary of Invention

Technical Problem

[0007] In the conventional cloth spreading apparatus, wrinkles are smoothed out by the
assisting spreading unit holding the right and left side portions of the remainder of the cloth
from the middle portion to the lower side portion loosely enough for the cloth to slide, and
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spreading the remainder of the cloth in the right-left direction. However, depending on the state
of the cloth or the type of the cloth, for example, in the case of such a bed linen that a front
piece and a back piece thereof are sewn together into a bag shape and these two sheets of
cloth tend to slip over each other, the remainder of the cloth from the middle portion to the
lower side being pulled up by the conveyor belt may fail to be spread enough. As a result, as
shown in FIGS. 5(a) and 5(b), some wrinkles W may fail to be smoothed out and remain in a
front piece FC or a back piece BC (the back piece BC in the shown example) of the part of the
cloth C from the middle portion to the lower side. This is where there is still room for
improvement.

[0008] The wrinkles remaining in the cloth that the assisting spreading device has failed to
smooth out need to be smoothed out by a worker putting his or her hands into the cloth
spreading apparatus and pulling the right and left side portions of the remainder of the cloth,
which is being pulled up by the conveyor belt, in the right-left direction. Performing such wrinkle
smoothing work entails problems in that the labor cost of workers increases as a dedicated
assistant worker for the wrinkle smoothing work is required other than workers for feeding
work, and that the assistant worker is subjected to the dangerous work.

Solution to Problem

[0009] The present invention solves the problems with the conventional cloth spreading
apparatus as described above. A cloth spreading apparatus of the present invention includes:

a spreading unit having a pair of spreading clamps that grasp adjacent corners of a fed piece
of cloth and spread at least an upper side portion between these corners in a right-left
direction; and

an ejection unit having a conveyor belt that receives the spread upper side portion of the cloth,
pulls the upper side portion rearward, sequentially pulls up also the remainder of the cloth from
a middle portion to a lower side portion, and ejects the entire cloth rearward, wherein

the cloth spreading apparatus further includes a wrinkle smoothing unit that smooths out
wrinkles in the remainder of the cloth from the middle portion to the lower side portion while the
conveyor belt is pulling up the remainder of the cloth; and wherein

the wrinkle smoothing unit has:

a pair of wrinkle smoothing clamps that respectively clamp right and left side portions of the
remainder of the cloth being pulled up by the conveyor belt; and

a wrinkle smoothing clamp moving mechanism that moves the pair of wrinkle smoothing
clamps upward and at the same time apart from each other in the right-left direction as the
remainder of the cloth is pulled up by the conveyor belt.
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Advantageous Effects of Invention

[0010] In the cloth spreading apparatus of the present invention, when a washed piece of cloth
is fed into the apparatus by a worker etc., the pair of spreading clamps of the spreading unit
grasp adjacent corners of the fed cloth and spread at least an upper side portion between
these corners in the right-left direction. The conveyor belt of the ejection unit receives the
spread upper side portion of the cloth, pulls the upper side portion rearward, sequentially pulls
up also the remainder of the cloth from a middle portion to a lower side portion, and ejects the
entire cloth rearward.

[0011] Further, in the cloth spreading apparatus of the present invention, while the conveyor
belt is pulling up the remainder of the cloth, the pair of wrinkle smoothing clamps of the wrinkle
smoothing unit, which are moved by the wrinkle smoothing clamp moving mechanism upward
and at the same time apart from each other as the remainder of the cloth is pulled up, clamp
the right and left side portions of the remainder of the cloth, pull these portions in the right-left
direction, and spread the remainder of the cloth in the right-left direction to thereby smooth out
wrinkles in the remainder of the cloth.

[0012] Since the wrinkle smoothing clamps thus reliably clamp the right and left side portions
of the remainder of the cloth from the middle portion to the lower side portion and spread the
remainder of the cloth in the right-left direction, the cloth spreading apparatus of the present
invention can spread the remainder of the cloth enough to smooth out every wrinkle regardless
of the state of the cloth or the type of the cloth, without requiring a dedicated assistant worker
for wrinkle smoothing work. Therefore, the labor cost of workers can be reduced as well as the
dangerous wrinkle smoothing work can be reduced.

[0013] In the cloth spreading apparatus of the present invention, the wrinkle smoothing unit
may further have a controller that controls, independently of each other, a moving speed at
which the wrinkle smoothing clamp moving mechanism moves the pair of wrinkle smoothing
clamps upward and a moving speed at which the wrinkle smoothing clamp moving mechanism
moves the pair of wrinkle smoothing clamps apart from each other in the right-left direction.
Alternatively, the wrinkle smoothing unit may have a controller that controls these moving
speeds in relation to each other. If the wrinkle smoothing unit has such a controller that
controls, in relation to each other, the moving speed at which the wrinkle smoothing clamp
moving mechanism moves the pair of wrinkle smoothing clamps upward and the moving speed
at which the wrinkle smoothing clamp moving mechanism moves the pair of wrinkle smoothing
clamps apart from each other in the right-left direction, it is possible to move the pair of wrinkle
smoothing clamps upward and at the same time apart from each other in synchronization with
a speed at which the conveyor belt pulls up the remainder of the cloth, so as to smooth out
wrinkles without applying a vertical tensile force from the wrinkle smoothing clamps to the
remainder of the cloth. Moreover, it is possible to move the pair of wrinkle smoothing clamps
upward and at the same time apart from each other at a speed a little lower than the speed at
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which the conveyor belt pulls up the remainder of the cloth, so as to smooth out wrinkles while
spreading the remainder of the cloth also in a vertical direction by applying a vertical tensile
force from the wrinkle smoothing clamps to the remainder of the cloth.

[0014] In the cloth spreading apparatus of the present invention, the wrinkle smoothing clamp
moving mechanism may have a driving mechanism for each of moving the pair of wrinkle
smoothing clamps upward and moving the pair of wrinkle smoothing clamps apart from each
other in the right-left direction. Alternatively, of the upward motion and the motion apart from
each other in the right-left direction of the pair of wrinkle smoothing clamps, at least the upward
motion may be driven by a force with which the conveyor belt pulls up the remainder of the
cloth and which is obtained from the pair of wrinkle smoothing clamps. If the force with which
the conveyor belt pulls up the remainder of the cloth is used to drive the pair of wrinkle
smoothing clamps, the number of driving mechanisms for the wrinkle smoothing clamps can be
reduced or the driving mechanisms can be omitted, which allows an inexpensive configuration
of the wrinkle smoothing clamp moving mechanism. Here, if both of the upward motion and the
motion apart from each other in the right-left direction of the pair of wrinkle smoothing clamps
are driven by a force with which the conveyor belt pulls up the remainder of the cloth and which
is obtained from the pair of wrinkle smoothing clamps, all it takes is, for example, to guide
obliquely upward and downward motions of the pair of wrinkle smoothing clamps by a guide
mechanism that extends in obliquely upward and downward directions, and to define the
movable range by a stopper according to the size of the cloth. This allows an extremely
inexpensive configuration of the wrinkle smoothing clamp moving mechanism.

[0015] In the cloth spreading apparatus of the present invention, the pair of wrinkle smoothing
clamps may firmly clamp the right and left side portions of the cloth. Alternatively, the pair of
wrinkle smoothing clamps may clamp the right and left side portions of the cloth loosely
enough for the cloth to slide, and catch seams between front and back pieces of the cloth at
edges of the right and left side portions. If the pair of wrinkle smoothing clamps thus
respectively clamp the right and left side portions of the cloth loosely enough for the cloth to
slide, and catch the seams between the front and back pieces of the cloth at the edges of the
right and left side portions, as wrinkles in one of the front and back pieces of the cloth are
smoothed out by the wrinkle smoothing clamps moving apart from each other in the right-left
direction, portions of the other one of the front and back pieces that remain inside the wrinkle
smoothing clamps due to the wrinkle smoothing clamps catching the seams between the front
and back pieces are pulled out of the wrinkle smoothing clamps. Thus, wrinkles can be
smoothed out without an excessive tensile force being applied to the cloth.

Brief Description of Drawings

[0016]

FIG. 1A is a plane see-through plan view showing the configuration of one embodiment of a
cloth spreading apparatus of the present invention.
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FIG. 1B is a see-through front view showing the configuration of the cloth spreading apparatus
of the embodiment.

FIG. 1C is a see-through side view showing the configuration of the cloth spreading apparatus
of the embodiment.

FIG. 2(a) and FIG. 2(b) are a see-through plane view and a see-through front view,
respectively, showing the configuration of wrinkle smoothing clamps and a wrinkle smoothing
clamp moving mechanism of the cloth spreading apparatus of the embodiment.

FIG. 3(a), FIG. 3(b), and FIG. 3(c) are diagrams sequentially illustrating actions of the wrinkle
smoothing clamps and the wrinkle smoothing clamp moving mechanism of the cloth spreading
apparatus of the embodiment.

FIG. 4(a) and FIG. 4(b) are diagrams sequentially illustrating actions of a modified example of
the wrinkle smoothing clamps of the cloth spreading apparatus of the embodiment.

FIG. 5(a) and FIG. 5(b) are a plane view and a front view, respectively, showing an example of
wrinkles in a bed linen such as bed sheet or duvet cover as cloth that result from spreading by
a cloth spreading apparatus.

Description of Embodiments

[0017] An embodiment of the present invention will be described below in detail based on the
drawings. Here, FIG. 1A, FIG. 1B, and FIG. 1C are see-through plan view, front view, and side
view, respectively, showing the configuration of one embodiment of a cloth spreading
apparatus of the present invention. FIG. 2(a) and FIG. 2(b) are a see-through plan view and a
see-through front view showing the configuration of wrinkle smoothing clamps and a wrinkle
smoothing clamp moving mechanism of the cloth spreading apparatus of the embodiment,
respectively. FIG. 3(a), FIG.3(b), and FIG. 3(c) are diagrams sequentially illustrating actions of
the wrinkle smoothing clamps and the wrinkle smoothing clamp moving mechanism of the cloth
spreading apparatus of the embodiment. Reference signs 1, 2, 3, and 4 in the drawings denote
an apparatus main body of the cloth spreading apparatus, a cloth feeding unit, a spreading unit
that spreads cloth in a right-left direction, and an ejection unit that ejects the spread cloth,
respectively.

[0018] Like the conventional cloth spreading apparatus described above, the cloth spreading
apparatus of this embodiment is also used in a cloth washing factory or the like to spread, one
by one, washed pieces of cloth to make the cloth ready to be fed into an iron roller. A plurality
of feeding units 2 is provided at a front side of the apparatus main body 1, in a row in the right-
left direction. Each feeding unit 2 has: two sets of two feeding clamps 2a making a pair that
grasp corners at both ends of a predetermined side, such as a long side, as adjacent corners
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of a piece of cloth C; a clamp base 2b to which the four feeding clamps 2a are fixed, with each
set of two clamps side by side in the right-left direction; and a raising-lowering device 2¢ that
moves the clamp base 2b upward and downward. The raising-lowering device 2¢ has a driving
mechanism that drives, by a servomotor, a step motor, or the like, an endless timing belt that
extends, for example, in obliquely upward and downward directions and is coupled to the
clamp base 2b, and a guide mechanism that extends in obliquely upward and downward
directions along the extension direction of the timing belt and guides upward and downward
motions of the clamp base 2b. By driving the clamp base 2b to move upward and downward by
the driving mechanism while guiding the clamp base 2b by the guide mechanism, the raising-
lowering device 2¢ can move the pair of feeding clamps 2a upward and downward between a
feeding position, indicated by the solid line in FIG. 1A, FIG. 1B, and FIG. 1C, that is set
substantially at the level of the chest of a worker P so as to reduce work burden on the worker,
and a hand-over position that is set at a higher level than the feeding position such that a lower
side portion of cloth does not trail on the floor during spreading. Instead of a servomotor, a
step motor, or the like, an actuator such as an air cylinder or a linear motor may be used to
form the driving mechanism.

[0019] The spreading unit 3 is provided at an upper part of the apparatus main body 1. The
spreading unit 3 has: a pair of spreading clamps 3a that are opened and closed by an air
cylinder and grasp the corners at both ends of the one side of the cloth C; a pair of carriages
3b to which the spreading clamps 3a are respectively fixed; rails 3¢ that extend in the right-left
direction at an upper part of the apparatus main body 1 and guide a horizontal motion of the
carriages 3b in the right-left direction; and a lateral moving device 3d that can separately move
the carriages 3b. The lateral moving device 3d is formed, for example, by a combination of an
endless timing belt that extends along the rails 3¢ and a servomotor, a step motor, or the like
that drives this timing belt. By driving the carriages 3b through the timing belt by a servomotor,
a step motor, or the like while guiding the carriages 3b by the rails 3c, the pair of spreading
clamps 3a can be moved independently of or in conjunction with each other in the right-left
direction, then receive the corners at both ends of the one side that is an upper side portion of
the cloth C from the pair of feeding clamps 2a, grasp these corners, and pull these corners in
the right-left direction to thereby spread the cloth C. Instead of a servomotor, a step motor, or
the like, another actuator capable of speed and position control may be used as the lateral
moving device 3d to drive the carriages 3b.

[0020] The ejection unit 4 is disposed under the spreading unit 3. The ejection unit 4 has a
catch base 4a as an intermediate moving body that retains by suction the upper side portion of
the cloth C using an action of a negative pressure introduced into the catch base 4a, and an air
cylinder 4b that moves the catch base 4a forward and backward. The ejection unit 4 further
has a primary conveyor 5 as a conveyor belt that is provided under the catch base 4a, and a
secondary conveyor 6 also as a conveyor belt that is provided rearward of the primary
conveyor 5. Here, each of the primary conveyor 5 and the secondary conveyor 6 is composed
of a large number of endless conveyor belts that extend in a front-rear direction and are
arrayed in the right-left direction.
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[0021] The catch base 4a receives, at a forward position, the upper side portion of the cloth C
spread in the right-left direction from the spreading clamps 3a, and moves backward while
retaining the upper side portion on an upper surface having a large number of small holes by
suction using a negative pressure. As the negative pressure is stopped during the backward
motion, the catch base 4a releases the upper side portion of the cloth C, and thereby transfers
the upper side portion of the cloth C onto the primary conveyor 5. The primary conveyor 5 has
a conveyor belt 5a having a large number of small holes, and a vacuum box 5b disposed
below a transfer surface of the conveyor belt 5a. The conveyor belt 5a can receive the upper
side portion of the cloth C, pull the upper side portion rearward while retaining the upper side
portion by suction using a negative pressure from the vacuum box 5b, sequentially pull up also
the remainder of the cloth C from a middle portion to a lower side portion, and deliver the
entire cloth C rearward. The secondary conveyor 6 can eject the cloth C rearward and feed the
cloth C into an iron roller in the next process.

[0022] A vertical spreading unit 7 in the form of a passage that extends in a vertical direction
and is open at an upper end is provided at a lower front part of the apparatus main body 1. A
lower part of the vertical spreading unit 7 is connected to a blower 9 through a duct 8. A
second duct 10 is formed behind the vertical spreading unit 7, and the second duct 10 is
configured to allow communication between the vacuum box 5b of the primary conveyor 5 and
the blower 9. An opening-closing plate 11 is disposed between the ducts 8, 10 and the blower
9. The opening-closing plate 11 can selectively open or close an opening of the duct 8 and an
opening of the duct 10 to thereby switch between a state where air is suctioned from the front
side of the apparatus main body 1 into the vertical spreading unit 7 and a state where the
vacuum box 5b of the primary conveyor 5 is activated.

[0023] The cloth spreading apparatus of this embodiment further includes a controller 12. The
controller 12 includes an ordinary computer having a central processing unit (CPU), a memory,
and others. Based on a given program, the controller 12 controls actions of the raising-
lowering device 2¢ and the lateral moving device 3d, opening and closing of the spreading
clamps 3a, forward and backward motions of the catch base 4a, generation and removal of a
negative pressure inside the catch base 4a, actions of the blower 9 and the opening-closing
plate 11, and actions of the primary conveyor 5 and the secondary conveyor 6. The controller
12 can control actions of the raising-lowering device 2¢ and the lateral moving device 3d so as
to move the feeding clamps 2a and the spreading clamps 3a in synchronization with each
other to perform the action of handing over the corners at both ends of the one side that is the
upper side portion of the cloth C.

[0024] In the cloth spreading apparatus of this embodiment, when the worker P at one of the
feeding units 2 picks up adjacent corners of a washed piece of cloth C and has the corners
respectively grasped by the pair of feeding clamps 2a at the feeding position, the raising-
lowering device 2c¢ of the feeding unit 2 moves the pair of feeding clamps 2a upward to the
hand-over position. Meanwhile, the pair of spreading clamps 3a have already moved to and
been waiting at the hand-over position of the feeding unit. Each set of two feeding clamps 2a,
while passing by either side of the corresponding spreading clamp 3a at the hand-over
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position, is opened by an action of a cam and hands over the corner of the cloth C to the
spreading clamp 3a. At the same time, the spreading clamps 3a are closed to receive and
grasp the corners of the cloth C. The lateral moving device 3d laterally moves the pair of
spreading clamps 3a in a separating direction, so that the pair of spreading clamps 3a spread
at least the upper side portion of the cloth C in the right-left direction. The catch base 4a
receives, at the forward position, the upper side portion of the cloth C having been spread in
the right-left direction from the spreading clamps 3a, and moves backward while retaining the
upper side portion. Alternatively, to laterally move the pair of spreading clamps 3a in the
separating direction, one of the pair of spreading clamps 3a may be fixed and only the other
spreading clamp 3a may be laterally moved in the direction of separating from the one
spreading clamp 3a.

[0025] Then, the conveyor belt 5a of the primary conveyor 5 receives thereon the upper side
portion of the cloth C having been released from the catch base 4a during the backward
motion, pulls the upper side portion rearward while retaining the upper side portion by suction
using a negative pressure inside the vacuum box 5b, sequentially pulls up also the remainder
of the cloth C from the middle portion to the lower side portion, and delivers the entire cloth C
rearward. While the primary conveyor 5 is pulling up the remainder of the cloth C, the vertical
spreading unit 7 pulls the remainder of the cloth C from the upper end of the vertical spreading
unit 7 to the inside by a negative pressure, and spreads the cloth C also in the vertical
direction. Thereafter, the secondary conveyor 6 receives the cloth C from the primary conveyor
5 and ejects the cloth C rearward, to feed the cloth C into the iron roller (not shown) in the next
process.

[0026] As shown in FIGS. 1A to 1C and FIG. 2(a) and 2(b), the cloth spreading apparatus of
this embodiment further includes a wrinkle smoothing unit 13 at a vertically central part of the
front side of the apparatus main body 1, at a position between a front end of the primary
conveyor 5 and the upper end of the vertical spreading unit 7. The wrinkle smoothing unit 13
has: a pair of wrinkle smoothing clamps 13a that respectively clamp right and left side portions
of the remainder, from the middle portion to the lower side portion, of the cloth C hanging down
from the front end of the primary conveyor 5; an air cylinder 13b that opens and closes each
wrinkle smoothing clamp 13a; a pair of wrinkle smoothing clamp raising-lowering mechanisms
13c each formed, for example, by an air-cylinder-driven linear actuator, that constitute a
wrinkle smoothing clamp moving mechanism and move upward and downward the pair of
wrinkle smoothing clamps 13a along with the air cylinders 13b in the vertical direction as
indicated by the arrow; a cover 13d that is fixed to a raising-lowering part of each wrinkle
smoothing clamp raising-lowering mechanism 13c so as to cover a base portion of the wrinkle
smoothing clamp 13a, the air cylinder 13b, and the raising-lowering part of the wrinkle
smoothing clamp raising-lowering mechanism 13c; and wrinkle smoothing clamp lateral moving
mechanisms 13e each formed, for example, by a motor-driven belt linear actuator and fixed to
the apparatus main body 1, that also constitute the wrinkle smoothing clamp moving
mechanism and horizontally move the pair of wrinkle smoothing clamps 13a and the air
cylinders 13b along with the wrinkle smoothing clamp raising-lowering mechanisms 13c and
the covers 13d in the right-left direction of the apparatus main body 1 as indicated by the
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arrow. Actions of the air cylinders 13b, the wrinkle smoothing clamp raising-lowering
mechanisms 13c¢, and the wrinkle smoothing clamp lateral moving mechanisms 13e are also
controlled by the controller 12. Instead of the air cylinder 13b, another actuator such as an
electromagnetic solenoid may be used. A linear motor may be used as the linear actuator of
the wrinkle smoothing clamp raising-lowering mechanisms 13c and the wrinkle smoothing
clamp lateral moving mechanisms 13e.

[0027] In the wrinkle smoothing unit 13, while the primary conveyor 5 is receiving the upper
side portion of the cloth C from the catch base 4a and sequentially pulling up the remainder of
the cloth C from the middle portion to the lower side portion, and at the same time the vertical
spreading unit 7 is pulling the remainder of the cloth C to the inside by a negative pressure and
spreading the cloth C also in the vertical direction, the pair of wrinkle smoothing clamps 13a
respectively clamp, by actions of the air cylinders 13b, the right and left side portions of the
remainder from the middle portion to the lower side portion, which is hanging down from the
front end of the primary conveyor 5 and of which the lower side portion is being pulled into the
vertical spreading unit 7, of the cloth C being pulled up by the primary conveyor 5. In this
clamping state, the pair of wrinkle smoothing clamps 13a are moved apart from each other, as
indicated by the arrows in Figure 1B, by actions of the wrinkle smoothing clamp raising-
lowering mechanisms 13c¢ and the wrinkle smoothing clamp lateral moving mechanisms 13e,
so that the middle portion of the cloth C is pulled in the right-left direction and wrinkles W in the
part from the middle portion to the lower side portion are smoothed out.

[0028] Specifically, in the wrinkle smoothing unit 13, first, as shown in FIG. 3(a), while the
primary conveyor 5 is pulling up the remainder of the cloth C from the middle portion to the
lower side portion as indicated by arrow AQ, first, the wrinkle smoothing clamp raising-lowering
mechanism 13c moves downward the wrinkle smoothing clamp 13a having been opened by an
action of the air cylinder 13b, and then the wrinkle smoothing clamp lateral moving mechanism
13e horizontally moves the wrinkle smoothing clamp 13a toward the right or left end portion of
the remainder of the cloth C as indicated by arrow A1. Then, when a sensor (not shown), such
as an optical sensor, attached to the wrinkle smoothing clamp 13a detects the right or left end
portion of the remainder of the cloth C, the wrinkle smoothing clamp 13a is closed by an action
of the air cylinder 13b to clamp the right or left end portion of the remainder of the cloth C.
Then, as shown in FIG. 3(b), the wrinkle smoothing clamp raising-lowering mechanism 13c
moves the wrinkle smoothing clamp 13a upward as indicated by arrow A2, and at the same
time, the wrinkle smoothing clamp lateral moving mechanism 13e horizontally moves the
wrinkle smoothing clamp 13a in a direction away from the center of the apparatus as indicated
by arrow A3. Thus, as the remainder of the cloth C moves upward, the wrinkle smoothing
clamp 13a moves obliquely upward as indicated by arrow A4 and spreads the remainder of the
cloth C in the right-left direction to thereby spread at least parts of the cloth C at upper portions
of the wrinkles W.

[0029] Thereafter, as shown in FIG.3(c), while the primary conveyor 5 is continuously pulling
up the remainder of the cloth C from the middle portion to the lower side portion as indicated
by arrow AQ, the wrinkle smoothing clamp 13a is opened by an action of the air cylinder 13b to
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temporarily release the right or left end portion of the remainder of the cloth C. Then, the
wrinkle smoothing clamp raising-lowering mechanism 13¢ moves the wrinkle smoothing clamp
13a downward as indicated by arrow A5, and at the same time, the wrinkle smoothing clamp
lateral moving mechanism 13e horizontally moves the wrinkle smoothing clamp 13a toward the
right or left end portion of the remainder of the cloth C as indicated by arrow A6. Thus, the
wrinkle smoothing clamp 13a moves obliquely downward as indicated by arrow A7. Then, the
wrinkle smoothing clamp 13a is closed by an action of the air cylinder 13b to clamp the right or
left end portion of the remainder of the cloth C, at a position a little lower than the position at
which the end portion was clamped earlier. Thereafter, the actions shown in FIGS. 3 (b) and
3(c) are repeated until a portion of the cloth C near the lower side portion is reached, to
thereby sequentially spread the cloth C down to lower ends of the wrinkles W and smooth out
these wrinkles.

[0030] Since the wrinkle smoothing clamps 13a thus firmly clamp the right and left side
portions of the remainder of the cloth C from the middle portion to the lower side portion and
spread the remainder in the right-left direction, the cloth spreading apparatus of this
embodiment can spread the remainder of the cloth C enough to smooth out every wrinkle
regardless of the state of the cloth C or the type of the cloth, without requiring a dedicated
assistant worker for wrinkle smoothing work. Therefore, the labor cost of workers can be
reduced as well as the dangerous wrinkle smoothing work can be reduced.

[0031] When smoothing out wrinkles, it is possible to move the pair of wrinkle smoothing
clamps 13a upward and at the same time apart from each other in synchronization with a
speed at which the primary conveyor 5 pulls up the remainder of the cloth C, to thereby
smooth out wrinkles without applying a vertical tensile force from the wrinkle smoothing clamps
13a to the remainder of the cloth C. It is also possible to move the pair of wrinkle smoothing
clamps 13a upward and at the same time apart from each other at a speed a little lower than
the speed at which the primary conveyor 5 pulls up the remainder of the cloth C, to thereby
smooth out wrinkles while spreading the remainder of the cloth C also in the vertical direction
by applying a vertical tensile force from the wrinkle smoothing clamps 13a to the remainder of
the cloth C.

[0032] FIGS. 4(a) and 4(b) are diagrams sequentially illustrating actions of a modified example
of the wrinkle smoothing clamps of the cloth spreading apparatus of the above embodiment.
When closed, the wrinkle smoothing clamps 13a described above firmly clamp right and left
end portions of the cloth C such that the cloth C does not slip. The wrinkle smoothing clamps
13a in this modified example each have clamping blocks 13f, 13g provided respectively on a
fixed arm that is located on the upper side in the figure and on a swinging arm that is located
on the lower side in the Figure. As indicated by the solid lines in FIG. 4(a), when the wrinkle
smoothing clamp 13a is closed, a clearance that allows the cloth C to slide is left between the
clamping blocks 13f, 13g. In clamping site, the clamping block 13f has an uneven portion that
protrudes compared with a portion thereof on a leading-end side, and the clamping block 13g
has an uneven portion that is depressed compared with a portion thereof on the leading-end
side. When the wrinkle smoothing clamp 13a is closed, a seam S having a larger thickness
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between front and back pieces of the cloth C at an edge of the right and left side portion is
caught by being pressed by the protruding uneven portion into the depressed uneven portion.

[0033] Thus, as shown in FIG. 4(b), the wrinkle smoothing clamps 13a in this modified
example make it possible to spread the remainder of the cloth C while pulling the front piece
FC out of the clearance between the clamping blocks 13f, 13g until the wrinkles W in the back
piece BC are smoothed out. It is therefore possible to reliably smooth out wrinkles even when
the cloth C is double-layer cloth, for example, a frame-shaped bed linen having a large
opening at a central part of the front piece, or an ordinary bed linen having no opening at a
central part of the front piece.

[0034] While the present invention has been described above based on the shown examples,
the invention is not limited to the above-described examples and changes can be appropriately
made thereto within the scope of the claims. For example, in the cloth spreading apparatus of
the above embodiment, the cloth C is spread in the right-left direction by the spreading unit 3
and the wrinkle smoothing unit 13. Alternatively, the cloth spreading apparatus of the present
invention may further have an assisting spreading device, for example, similar to that of the
conventional cloth spreading apparatus described in Patent Literature 1, that has two sets of
endless belts making a pair that face each other in the front-rear direction and extend in the
horizontal direction, respectively hold the right and left side portions of the remainder of the
cloth C, of which the upper side portion is being retained and pulled by the primary conveyor 5,
between the opposite endless belts loosely enough for the cloth C to slide, so as to allow the
primary conveyor 5 to pull up the cloth C, and spread the remainder of the cloth C in the right-
left direction. This assisting spreading device may be disposed, for example, immediately
above the wrinkle smoothing unit 13 and used in combination with the wrinkle smoothing unit
13.

[0035] In the cloth spreading apparatus of the present invention, for example, the wrinkle
smoothing clamp raising-lowering mechanisms 13¢ may be configured to only guide upward
and downward motions of the wrinkle smoothing clamps 13a and not to include the driving
mechanism, and the wrinkle smoothing clamps 13a may move downward under their own
weight. Alternatively, obliquely upward and downward motions of the pair of wrinkle smoothing
clamps may be guided, for example, by a pair of guide mechanisms that extend in obliquely
upward and downward directions and move farther apart from each other as they move
upward, to thereby omit the whole driving mechanism for moving the wrinkle smoothing
clamps. In these cases, a stopper that defines a limit position for downward motions of the
wrinkle smoothing clamps according to the width of the cloth to be spread may be provided.

[0036] Further, in the cloth spreading apparatus of the present invention, the linear moving
mechanisms of one or both of the wrinkle smoothing clamp raising-lowering mechanisms 13¢
and the wrinkle smoothing clamp lateral moving mechanisms 13e may be substituted with
pivoting mechanisms that drive, for example, by a servomotor or a step motor. Alternatively,
both of the wrinkle smoothing clamp raising-lowering mechanisms 13c and the wrinkle
smoothing clamp lateral moving mechanisms 13e may be substituted with a single pivoting
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mechanism, for example, configured as described above, that performs an action combining
actions of the wrinkle smoothing clamp raising-lowering mechanism 13c and the wrinkle
smoothing clamp lateral moving mechanism 13e, or an action similar to that combined action,
and the wrinkle smoothing clamp may be pivoted and moved by this pivoting mechanism. In
this case, for example, a parallel link or the like may be combined with the pivoting mechanism
to keep the wrinkle smoothing clamp during pivoting and moving oriented toward the right and
left side portion of the cloth C.

[0037] The cloth spreading apparatus of the present invention is not limited to an apparatus in
which a plurality of feeding units 2 is provided at the front side of the apparatus main body 1, in
a row in the right-left direction, like the apparatus in the above embodiment or that described in
Patent Literature 1. The cloth spreading apparatus of the present invention may be an
apparatus in which, for example, as in the cloth spreading apparatus disclosed earlier by the
present applicants in Japanese Patent Laid-Open No. 2011-036312, a feeding unit is provided
at each side of an apparatus main body; a preliminary spreading mechanism is provided at an
upper part of the apparatus main body; each feeding unit supplies a piece of cloth having been
fed by a worker to the preliminary spreading mechanism at the upper part of the apparatus
main body; and the preliminary spreading mechanism spreads the cloth to some extent and
hands over an upper side portion of the cloth to a pair of spreading chucks of a spreading unit.
The cloth C to which the cloth spreading apparatus of the present invention is applied is not
limited to the above-described relatively large double-layer cloth such as a frame-shaped bed
linen having a large opening at a central part of the front piece or an ordinary bed linen having
no opening at a central part of the front piece. The cloth C may also be relatively small double-
layer cloth such as a pillowcase (pillow cover), or single-layer cloth such as a towel, sheet, or
tablecloth. The cloth spreading apparatus of the present invention can reliably smooth out
wrinkles in also such pieces of cloth.

Industrial Applicability

[0038] As has been described above, since the wrinkle smoothing clamps reliably clamp right
and left side portions of the remainder of a piece of cloth from a middle portion to a lower side
portion and spread the remainder of the cloth in the right-left direction, the cloth spreading
apparatus of the present invention can spread the remainder of the cloth enough to smooth
out every wrinkle regardless of the state of the cloth or the type of the cloth, without requiring a
dedicated assistant worker for wrinkle smoothing work. Therefore, the labor cost of workers
can be reduced as well as the dangerous wrinkle smoothing work can be reduced.

Reference Signs List

[0039]

1



2a

2b

2c

3a

3b

3c

3d

4a

4b

5a

5b

8,10

11

12

13

Apparatus main body

Feeding unit

Feeding clamp

Clamp base

Raising-lowering device

Spreading unit

Spreading clamp

Carriage

Rail

Lateral moving device

Ejection unit

Catch base

Air cylinder

Primary conveyor

Conveyor belt

Vacuum box

Secondary conveyor

Vertical spreading unit

Duct

Blower

Opening-closing plate

Controller
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Wrinkle smoothing unit

13a
Wrinkle smoothing clamp
13b
Air cylinder
13c
Wrinkle smoothing clamp raising-lowering mechanism
13d
Cover
13e

Wrinkle smoothing clamp lateral moving mechanism
13f, 13g
Clamping block

C

Cloth
FC

Front piece
BC

Back piece
S

Seam between front and back pieces
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PATENTKRAYV

1. Kleedeudbredelsesindretning, omfattende:

en udbredelsesenhed (3) med et par udbredelsesklemmer (3a), som griber
hosliggende hjarner af et tilfert kleedestykke (C) og udbreder mindst et avre
sideafsnit mellem disse hj@rner i en hgjre-venstre retning;

en udstedningsenhed (4) med et transportband (5), som modtager det
udbredte @vre sideafsnit af kleedet (C), traekker det @vre sideafsnit bagud,
sekventielt ogsa traekker resten af kleedet (C) op fra et midterste afsnit til et
nedre sideafsnit og udstader hele kleedet (C) bagud; og

en foldudglatningsenhed (13), som udglatter folder (W) i resten af kleedet fra
det midterste afsnit til det nedre sideafsnit, mens transportbandet (5) traekker
resten af kleedet (C) op, kendetegnet ved, at

foldudglatningsenheden (13) har et par foldudglatningsklemmer (13a), som
fastklemmer henholdsvis hgjre og venstre sideafsnit af resten af kleedet (C),
som treekkes op af transportbandet (5); og

en beveegelsesmekanisme (13c; 13e) til foldudglatningsklemmerne, som
beveeger parret af foldudglatningsklemmer (13a) opad og samtidigt veek fra
hinanden i hajre-venstre retningen, efterhanden som resten af klaedet (C)

treekkes op af transportbandet (5).

2. Kleedeudbredelsesindretning ifalge krav 1,

hvor foldudglatningsenheden (13) endvidere har en styring (12), som styrer en
beveegelseshastighed, ved hvilken bevaegelsesmekanismen (13c, 13e) til fold-
udglatningsklemmerne beveaeger parret af foldudglatningsklemmer (13a) opad, og
en beveaegelseshastighed, ved hvilken bevaegelsesmekanismen (13c, 13e) til
foldudglatningsklemmerne beveeger parret af foldudglatningsklemmer (13a) veek

fra hinanden i hgjre-venstre retningen, i forhold til hinanden.
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3. Kleedeudbredelsesindretning ifelge krav 1 eller 2, hvor beveegelses-
mekanismen til foldudglatningsklemmerne har et par heeve-seenke-mekanismer
(13c) til foldudglatningsklemmerne, som er konfigureret til kun at styre mindst den
opadgaende og seenkende beveegelse af parret af foldudglatningsklemmer (13a),
mens mindst den opadgaende beveegelse af parret af foldudglatningsklemmer
(13a) drives med en kraft, med hvilken transportbandet (5) treekker resten af
kleedet (C) op.

4.  Kleedeudbredelsesindretning ifelge et hvilket som helst af kravene 1 til 3,
hvor parret af foldudglatningsklemmer (13a) er konfigureret saledes, at de hen-
holdsvis fastklemmer hgjre og venstre sideafsnit af kleedet (C) l@st nok til, at
kleedet (C) kan glide, og griber ssamme mellem for- og bagstykker (FC, BC) af

kleedet (C) ved kanter af de hgjre og venstre sideafsnit.
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FIG. 2(a)
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FIG. 4(a)
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