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(57)  [Purpose] To provide a device and a method for
spreading and carrying cloth with higher treatment per- Fia.
formance and higher quality than the prior art.

[Solving Means] The device for spreading and car-
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cloth upward while grasping the cloth at both corner re-
gions on one side thereof, a transverse chuck moving
the cloth received from the inserting device to a center
position along a first rail disposed to lie in the right-to-left
direction, a delivery device receiving the cloth from the
transverse chuck and delivering the cloth to an spreading
device, the spreading device formed of a pair of chucks
movable along a second rail disposed to lie in the right-
to-left direction, receiving the cloth from the delivery de-
vice, and separating the pair of chucks away from each
other to laterally extend the cloth, an air suction device
spreading the laterally spread cloth in the vertical direc-
tion, a horizontally moving device receiving the cloth from
the spreading device and delivering the cloth to a carrying
device, and the carrying device receiving the cloth from
the horizontally moving device and carrying the cloth to
a next process.
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Description
Technical Field

[0001] The presentinvention relates to a cloth spread-
ing and carrying device and method for spreading cloth,
such as cloth having a large area, and carrying the cloth
in the spread state to a device in a next process, such
as a press or a folder. Notice that the word "cloth" used
in the present invention means rectangular cloth repre-
sented by sheets and towels.

Background art

[0002] When washing a large number of cloths, the
washed cloths are successively subjected to dehydrat-
ing, drying, pressing and folding processes, for example,
while the cloths are carried along a certain line. In the
pressing process, particularly, the cloth has to be inserted
into the line in a state properly spread in advance. How-
ever, the operation of spreading the large-sized cloths
and inserting them into the line without disorders one by
one is hard to perform and imposes a large physical load
on a worker when manually performed.

Toavoid such aproblem, aknown spreading and carrying
device is proposed in which cloth is treated through the
steps of grasping cloth by clamps at both corner regions
thereof, moving the cloth upward by an ascending/de-
scending means, re-grasping the cloth at both the corner
regions thereof by other clamps to laterally spread the
cloth, delivering the spread cloth to a conveyor for car-
rying it to a next process, and rotating the conveyor to
carry the cloth to the next process (see, for example,
Patent Document 1).

[0003] The device disclosed in Patent Document 1,
however, has the problem as follows. Until the lowermost
end of the cloth having been delivered from the spreading
clamps onto the conveyor is moved out from a start end
portion of the conveyor, a inserting device and an spread-
ing device cannot be brought into the operation for mov-
ing the next cloth and they are kept in a standby state for
the purpose of matching in delivery timing. Accordingly,
there occurs a time lag from the timing at which the next
cloth is grasped by the inserting device to the timing at
whichitis spread in front of the conveyor by the spreading
device. The occurrence of such a time lag reduces the
device treatment capability. Further, because the time
lag is changed depending on the width of the cloth, the
standby time is also changed and control becomes com-
plicated.

In addition, when the cloth is delivered from the spreading
clamps onto the conveyor, the cloth is sucked onto a
conveyor belt by a suction force from a state where the
cloth is hanged from the clamps while being held at both
the corner regions thereof. Therefore, the hanging cloth
comes into a slacked state at its upper side portion due
to the gravity imposed on the cloth itself and the suction
force, and is moved onto the conveyor from such a
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slacked state. This often raises the problem that the up-
per side portion of the cloth is disordered and the upper
side of the cloth is not straightly positioned on the con-
veyor.

[0004] Inview of the above-described situation, the in-
ventor previously proposed a device for solving the prob-
lem of the time lag by employing a carrying device pro-
vided with a suction box which has a large number of
suction small holes formed in an upper surface of the
suction box, and for solving the problem of slacking of
the cloth with the provision of a vacuum belt (Patent Doc-
ument 2).

[0005] Patent Document 1: Japanese Patent Laid-
Open Publication No. H6-71098

Patent Document 2: Japanese Patent Laid-Open Publi-
cation No. 2001-159067

Disclosure of the Invention
Problems to be Solved by the Invention

[0006] In this application, the inventor intends to solve
the following problems with the view of improving the
treatment performance and the quality of the device pro-
posed in Patent Document 2.

The first problem is that because receiving-side chucks
are used to perform not only a step of fetching the cloth,
but also a step of spreading the cloth, the cloth cannot
be received from other inserting-side chucks until the
spreading step is completed, and therefore a longer wait-
ing time is needed.

The second problem is that when the bottom of the cloth
is sucked to supply the spread cloth in a state free from
wrinkles to the carrying device, the upper side portion of
the spread cloth comes down by the sucking action and
gets out of the shape, thus resulting in a risk of deterio-
ration of quality.

The third problemiis arisk that if the cloth is not sufficiently
sucked by the carrying device when it is delivered from
the spreading device to the carrying device, the cloth is
sometimes dislocated and is dropped in the worst case.
It is conceivable to solve this problem by providing a de-
vice for retaining and fixing the upper side portion of the
cloth after spreading it. However, because such a solu-
tion requires receiving-side chucks to receive the cloth
in a position opposed to the plurality of inserting-side
chucks, there is a difficulty in ensuring a space for instal-
lation of the retaining and fixing device.

The fourth problem is a risk that when the cloth is trans-
ferred from the delivery device to the carrying device, the
upper side portion of the cloth is not completely trans-
ferred and is turned over if the difference speed between
the delivery device and the carrying device is not suffi-
cient.

[0007] An object of the present invention is to solve
the above-described problems and to provide a device
and a method for spreading and carrying cloth with higher
treatment performance and higher quality. Means for
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Solving the Problems
[0008] As means for achieving the above object, a
method of the present invention has features stated in
(1) to (6) given below.

(1) A method for spreading and carrying cloth, the
method comprising the steps of carrying the cloth
upward by ainserting device while grasping the cloth
at both corner regions on one side thereof; receiving
the cloth from the inserting device by a transverse
chuck and carrying the cloth to a center position
along a first rail disposed to lie in the right-to-left di-
rection; receiving the cloth from the transverse chuck
by a delivery device and delivering the cloth to an
spreading device; laterally spreading the cloth re-
ceived from the delivery device by the spreading de-
vice, which is formed of a pair of chucks movable
along a second rail disposed to lie in the right-to-left
direction, by separating the pair of chucks away from
each other; spreading the laterally spread cloth in
the vertical direction by an air suction device; receiv-
ing the cloth from the spreading device by the hori-
zontally moving device and delivering the cloth to a
carrying device; and carrying the cloth to a next proc-
ess by the carrying device.

(2) In the method for spreading and carrying cloth
stated in above (1), the horizontally moving device
fixedly holds a hanging portion of the cloth by coop-
eration with an upper end fixing bar held in a forward-
ly moved position and receives the cloth from the
spreading device while blowing air to an upper side
portion of the cloth.

(3) In the method for spreading and carrying cloth
stated in above (2), the air suction device spreads
the cloth in the vertical direction when the horizon-
tally moving device fixedly holds the hanging portion
of the cloth.

(4) In the method for spreading and carrying cloth
stated in any one of above (1) to (3), the delivery
device has a pair of grasping portions each compris-
ing an outer chuck and an inner chuck, the grasping
portions receiving the cloth from the transverse
chuck, and the delivery device delivers the cloth to
the spreading device after swinging each outer
chuck outward to stretch each of both the corner re-
gions of the cloth over a certain width.

(5) In the method for spreading and carrying cloth
stated in any one of above (1) to (4), the carrying
device has a rotating speed at a position in which
the cloth first comes into the carrying device to be
slower than a rotating speed at a position in which
the cloth is carried.

(6) In the method for spreading and carrying cloth
stated in any one of above (1) to (5), after delivering
the cloth to the delivery device, the transverse chuck
is immediately moved to a position opposed to an-
other inserting device.
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[0009] As means for achieving the above object, the
present invention provides a device having features giv-
en below. A device for spreading and carrying cloth, ac-
cording to the present invention, comprises a inserting
device carrying the cloth upward to a position higher than
the height of a worker while grasping the cloth at both
corner regions on one side thereof; a transverse chuck
receiving the cloth from the inserting device and moving
the cloth to a center position of a device frame along a
first rail disposed to lie in the right-to-left direction; a de-
livery device receiving the cloth from the transverse
chuck and delivering the cloth to an spreading device;
the spreading device disposed at the center position of
the device frame, receiving the cloth from the delivery
device, and laterally spreading the cloth along a second
rail disposed to lie in the right-to-left direction; an air suc-
tion device disposed substantially below the spreading
device and spreading the laterally spread cloth in the
vertical direction; a horizontally moving device receiving
the cloth from the spreading device and delivering the
cloth to a carrying device; and the carrying device receiv-
ing the cloth from the horizontally moving device and car-
rying the cloth to a next process.

[0010] The inserting device comprises a inserting
chuck having a pair of grasping portions, and an ascend-
ing/descending slide cylinder capable of carrying the
cloth upward to a position higher than the height of a
worker. The grasping portions of the inserting chuck are
each constituted by a pair of spring-biased clips. The
cloth is inserted into the inserting device such that one
pair of grippers of the inserting chuck holds one corner
region of the cloth in a state where the cloth is stretched
in a certain width, and the other pair of grippers of the
inserting chuck holds the other corner region of the cloth
on one same side thereof as the one corner region in a
state where the cloth is stretched in a certain width. The
inserting device is provided in plural to increase the treat-
ment capability.

In the present invention, when the cloth is relayed in the
order of the inserting chuck — the transverse chuck —
the center chucks — the spreading chucks, the upper
side portion of the cloth in an area used for such relayed
delivery is required to be stretched by each pair of chucks.
This is because, unless the delivery of the cloth is per-
formed with the corner regions of the cloth kept in a
stretched state, there is a risk that the cloth is delivered
in a skewed state. Also, because the width of the cloth
stretched by the chuck on the delivered side is reduced
when the cloth is delivered from one chuck to another
chuck, the width of each stretched corner region grasped
by the inserting chuck is required to be designed to have
such a size as ensuring that a sufficient width of the
stretched corner region is given to the next chuck until
reaching the final chuck.

[0011] The transverse chuck is movable to the right
and the left along the first rail disposed to lie in the right-
to-leftdirection of the device frame. The transverse chuck
is moved to a position opposed to the inserting device
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for receiving the cloth from the inserting chuck, and then
carries the received cloth to a center position in the device
frame. The transverse chuck has a pair of grasping por-
tions which are disposed respectively at opposite corner
regions on a lower side of the transverse chuck and are
each constituted by a pair of clips. The grasping portions
ofthe transverse chuck in each pair are spaced ata small-
er width than each pair of the grasping portions of the
inserting chuck such that, at the delivery of the cloth, the
pair of the grasping portions of the transverse chuck
come into between the corresponding pair of the grasping
portions of the inserting chuck in a parallel relation.

In the known device, the chuck on the receiving side
serves to perform not only the receiving step, but also
the spreading step. In the present invention, the trans-
verse chuck serves to perform only the receiving step,
thus enabling the receiving step and the spreading step
to be performed in parallel. The reason why four clips in
total are disposed in the grasping portions of the trans-
verse chuck is in enabling the opposite corner regions of
the cloth to be kept in the stretched state when the cloth
is delivered to the center chucks. The provision of the
four clips in total has another advantage that the cloth is
hard to shift out of place even when heavy cloth is laterally
moved at a high speed.

[0012] The delivery device is positioned in the central
area of the device frame and delivers the cloth held by
the transverse chuck to the spreading chucks. The de-
livery device comprises a pair of arms pivotally mounted
to the device frame, inner center chucks and outer center
chucks disposed at fore ends of the arms, a pair of center
chuck swinging cylinders for swinging and moving the
arms from positions opposed to the transverse chuck to
positions opposed to the spreading chucks, center chuck
actuating cylinders for opening and closing the respective
center chucks, and center chuck spacing cylinders for
adjusting the degrees of respective openings of the inner
center chucks and the outer center chucks. The inner
center chucks generate stronger grasping forces and
have larger-sized grasping claws than the outer center
chucks.

When the outer center chucks are moved outward to
space more away from each other, the outer center
chucks grasp the cloth at its corner regions and stretch
the opposite corner regions of the cloth over a certain
width in cooperation with the inner center chucks. In order
to avoid excessive forces from acting on the cloth at that
time, the grasping forces of the outer center chucks are
preferably set to be weaker than those of the inner center
chucks. Additionally, in order to reduce driving forces of
center chuck actuating cylinders, the grasping claws of
the outer center chucks are preferably formed to be small-
er than those of the inner center chucks.

In the present invention, when the cloth is relayed in the
order of the inserting chuck — the transverse chuck —
the center chucks — the spreading chucks, the grasped
positions of the cloth are gradually shifted inward. How-
ever, because the corner regions of the cloth are grasped
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by spacing the outer center chucks more away from each
other, the cloth can be delivered to the spreading chucks
while being grasped at the corner regions thereof so that
the cloth is fully spread from one end to the other end.
Further, with the provision of the delivery device, the
transverse chuck can be moved to a position opposed
to anther inserting device without waiting for the end of
the spreading step of the cloth.

[0013] The spreading device comprises the spreading
chucks in the form of a pair of grippers provided on the
second rail which is arranged to lie in the right-to-left di-
rection of the device frame, spreading chuck actuating
cylinders for opening and closing the spreading chucks,
and right and left spreading chuck sliding motors for mov-
ing the spreading chucks to the right and the left. By op-
erating the spreading chuck sliding motors forward or
backward, the right and left spreading chucks can be
moved along the second rail in a direction spacing away
from each other or a direction coming closer to each oth-
er. The upper end fixing bars are positioned just below
the spreading device at the same height as the horizon-
tally moving member in an opposed relation and have a
gap formed in a central area between the bars, which
allows passage of the cloth through it. When the cloth is
delivered from the spreading chucks to the horizontally
moving member, the cloth is held between the upper end
fixing bars and the horizontally moving member.

Since the spreading device just performs a very simple
operation of receiving the cloth and spreading it, compli-
cated operation control is not required. Further, the step
of receiving the cloth by the transverse chuck can be
performed in parallel to the spreading step.

[0014] The air suction device is installed below the
spreading device and comprises a vacuum box having
a suction port formed at a top thereof, an air suction fan
for sucking air in the vacuum box, and leading rollers
disposed on the front side near the suction port of the
vacuum box (above a front wall). The leading rollers are
disposed on the front side near the suction port of the
vacuum box (above a front wall). The air suction fan is
operated when the upper side portion of the cloth is fix-
edly held by the upper end fixing bars and the horizontally
moving member 11, the upper end fixing bars being po-
sitioned at the height in an opposed relation to the hori-
zontally moving member just below the spreading
chucks. Substantially at the same timing, the leading roll-
ers are rotated in a feed direction at a high speed by
leading roller motors such that a lower portion of the cloth
is sucked into the vacuum box and the cloth is spread in
the vertical direction.

In the present invention, since the upper side portion of
the cloth is fixedly held when the cloth is sucked into the
vacuum box, it is possible to eliminate the problem that
the upper side portion of the cloth is excessively with-
drawn downward by the suction and is deformed from
the properly spread shape.

[0015] The horizontally moving device comprises the
horizontally moving member moving above a transfer
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conveyor toward and away from the upper end fixing
bars, a vacuum motor causing a suction force to actin a
suction box formed on the horizontally moving member,
a horizontally moving member cylinder for horizontally
moving the horizontally moving member, and right and
left air blowers disposed adjacent respectively to the right
and left upper end fixing bars and having a gap formed
in a central area between the air blowers, which allows
passage of the cloth grasped by the center chucks
through it. The horizontally moving member has a length
in the right-to-left direction corresponding to a maximum
width of cloths to be treated, and the suction box having
a large number of small holes is formed on an upper
surface of the horizontally moving member at a front end
portion thereof. By sucking air in the horizontally moving
member with the operation of the vacuum motor, the up-
per side portion of the cloth can be attracted onto the
upper surface of the horizontally moving member. When
the horizontally moving member cylinder is in its contract-
ed state, the horizontally moving member is positioned
substantially just below the spreading chucks, and when
the horizontally moving member cylinder is spread, the
horizontally moving member is moved toward the inner
or rear side at a high speed.

By delivering the cloth from the spreading chucks to the
horizontally moving member while blowing air toward the
upper side portion of the cloth in the state where the cloth
is held between the upper end fixing bars and the hori-
zontally moving member, drop or downward displace-
ment of the cloth caused in the delivery step can be min-
imized.

[0016] The carrying device comprises the transfer con-
veyor constituted by a perforated belt having a large
number of small holes formed therein, a peeling-off shaft
disposed in front of the transfer conveyor and rotating at
a speed lower than a horizontally moving speed of the
horizontally moving member and a rotating speed of the
transfer conveyor, an air suction passage provided below
the transfer conveyor, and a discharge conveyor dis-
posed in continuation with the transfer conveyor. A trail-
ing end portion of the discharge conveyor is continued
to a inserting conveyor on the press side.

The air suction passage is communicated with the vac-
uum box, and the switching damper enables a suction
force to selectively act in any of the vacuum box and the
air suction passage. When the cloth is carried, a negative
pressure is caused to generate in the air suction passage
so that the cloth having been supplied onto the transfer
conveyor is held under the suction and is surely trans-
ported by the transfer conveyor.

By setting the rotating speed of the peeling-off shaft to
be slower than the moving speed of the horizontally mov-
ing member, a sufficient frictional force is generated due
to the speed difference between the moving speed of the
horizontally moving member and the rotating speed of
the peeling-off shaft. Therefore, the upper side portion
of the cloth can be smoothly peeled off and transferred
onto the carrying device without being turned over.
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Further, since the rotating speed of the peeling-off shaft
is set to be slower than the rotating speed of the transfer
conveyor, a weak frictional force acts on the cloth when
the cloth is transferred from the peeling-off shaft onto the
transfer conveyor, and the cloth is carried in a state of
being properly spread in the lengthwise direction. As a
result, the cloth is hard to wrinkle and high quality is en-
sured.

In addition, since there is no need of slowing down the
speed of the transfer conveyor in order to maintain the
speed difference, the treatment efficiency is increased.

Effect of the Invention

[0017] According to the present invention, since the
receiving-side chuck in the known device is separated
into the transverse chuck and the spreading chucks, the
receiving step by the transverse chuck and the spreading
step by the spreading chucks can be performed in par-
allel. Hence the treatment efficiency can be increased.
[0018] Since the outer center chucks are moved out-
ward more away from each other in the delivery device,
the cloth can be surely grasped at the corner regions so
thatthe cloth is fully spread from one end to the other end.
Since the upper side portion of the cloth is fixedly held
by the upper end fixing bars, there is no risk that the upper
side portion of the cloth is excessively withdrawn down-
ward by the suction and is deformed from the properly
spread shape. Accordingly, a high-quality finished state
can be always obtained. In particular, a more significant
effect can be obtained when target cloth is large and
heavy.

Further, since the cloth is fixedly held by the upper end
fixing bars, the cloth can be avoided from displacing
downward at the time when it is delivered from the
spreading device to the horizontally moving device.
[0019] Since the peeling-off shaft is disposed in front
of the transfer conveyor, a sufficient speed difference
can be ensured between the horizontally moving member
and the transfer conveyor. As a result, the upper side
portion of the cloth can be avoided from turning over at
the time when the cloth is delivered from the horizontally
moving member to the transfer conveyor.

In addition, since there is no need of slowing down the
speed of the transfer conveyor in order to maintain the
speed difference, the treatment efficiency is increased.

Brief Description of the Invention
[0020]

Fig. 1is a front view of a cloth spreading and carrying
device.

Fig. 2 is a side sectional view of the cloth spreading
and carrying device.

Fig. 3 is an explanatory view for explaining the op-
eration when an up-button disposed in a inserting
device is depressed.
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Fig. 4 is an explanatory view for explaining the op-
eration when cloth is delivered from transverse
chucks to a delivery device.

Fig. 5 is an explanatory view for explaining the op-
eration of a pre-step in which the cloth is delivered
from the delivery device to an spreading device.
Fig. 6 is an explanatory view (1/2) for explaining the
operation when the cloth is spread by the spreading
device in the right-to-left direction.

Fig. 7 is an explanatory view (2/2) for explaining the
operation when the cloth is spread by the spreading
device in the right-to-left direction.

Fig. 8 is an explanatory view (1/2) for explaining the
operation when the cloth is spread in the vertical di-
rection and is delivered from the spreading device a
horizontally moving member.

Fig. 9 is an explanatory view (2/2) for explaining the
operation when the cloth is spread in the vertical di-
rection and is delivered from the spreading device
to the horizontally moving member.

Fig. 10 is an explanatory view (1/2) for explaining
the operation when the cloth is delivered from the
horizontally moving member to a carrying device.
Fig. 11 is an explanatory view (2/2) for explaining
the operation when the cloth is delivered from the
horizontally moving member to the carrying device.

Reference Numerals

1 inserting chuck

2 ascending/descending slide cylinder
3 transverse chuck

4 transverse chuck sliding motor

5 inner center chuck

6 outer center chuck

7 center chuck swinging cylinder

8 spreading chuck

9 spreading chuck sliding motor
11 horizontally moving member
12 upper end fixing bar

13 leading roller motor

14 air blower

15 switching damper

16 suction fan

17 vacuum motor

18 transfer conveyor

19 peeling-off shaft

21 first rail

22 arm

23 second rail

24 vacuum box

25 air suction passage

26 center chuck actuating cylinder

27 center chuck spacing cylinder

28 spreading chuck actuating cylinder
29 transverse chuck opening/closing cylinder
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31 suction box

32 horizontally moving member cylinder
33 leading roller

34 discharge conveyor

51 opening/closing bar

52 release plate

100 inserting device

200 delivery device

300 spreading device

400  air suction device

500 horizontally moving device
600 carrying device

Best Mode for Carrying out the Invention

[0022] The best mode for carrying out the invention
will be described below with reference to the drawings.
Note that, in the following description, the term "front-to-
back direction" means a direction in which cloth as atreat-
ment targetis carried, and the term "right-to-left direction”
means a direction perpendicular to the carrying direction
of the cloth.

[0023] A device for spreading and carrying cloth ac-
cording to the present invention comprises, as shown in
Figs.1 and 2, a inserting device 100 carrying the cloth
upward to a position higher than the height of a worker
while grasping the cloth at both corner regions on one
side thereof, a transverse chuck 3 receiving the cloth
from the inserting device 100 and moving the received
cloth to a center position in a device frame along a first
rail 21 disposed to lie in the right-to-left direction, a de-
livery device 200 receiving the cloth from the transverse
chuck 3 and delivering the cloth to an spreading device
300, the spreading device 300 receiving the cloth from
the delivery device 200 at a center position of the device
frame and spreading the cloth, an air suction device 400
installed substantially just below the spreading device
300, a horizontally moving device 500 receiving the
spread cloth from the spreading device 300 and deliver-
ing the cloth to a carrying device 600, and the carrying
device 600 receiving the cloth held by a horizontally mov-
ing member and carrying the cloth toward a press.
[0024] The inserting device 100 comprises a inserting
chuck 1 having a pair of grasping portions, and an as-
cending/descending slide cylinder 2 capable of carrying
the cloth upward to a position higher than the height of
a worker. The grasping portions of the inserting chuck 1
are constituted by respective pairs of clips 1a - 1d which
are spring biased. The cloth is inserted into the inserting
device such that one pair of grippers 1 a, 1b of the in-
serting chuck 1 holds one corner region of the cloth in a
state where the cloth is stretched in a certain width, and
the other pair of grippers 1c, 1d of the inserting chuck 1
holds the other corner region of the cloth on one same
side thereof as the one corner region in a state where
the cloth is stretched in a certain width. A release plate
52 is disposed above the ascending/descending slide
cylinder 2 such that the release plate 52 comes into abut-
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ment against the clips 1a - 1 d to release the cloth at the
time when the cloth is delivered.

In the cloth spreading and carrying device according to
the present invention, four inserting devices 100 are dis-
posed at the front side, thus allowing four workers to per-
form the operation of inserting the cloth in front of the
respective inserting devices 100. When each worker de-
presses an up-button disposed on the inserting device
100 (or in an automatic mode), the ascending/descend-
ing slide cylinder 2 is operated to raise the inserting chuck
1. While one inserting chuck 1 is operated to deliver the
cloth, the other inserting chucks 1 are kept on standby
at positions lower than the height at which the cloth is
delivered.

[0025] The transverse chuck 3 is movable to the right
and the left along the first rail 21 disposed to lie in the
right-to-left direction of the device frame. The transverse
chuck 3 is moved to a position opposed to the inserting
device 100 for receiving the cloth from the inserting chuck
1, and then carries the received cloth to a center position
in the device frame. The transverse chuck 3 has a pair
of grasping portions which are disposed respectively at
opposite corner regions on a lower side of the transverse
chuck 3 and are each constituted by a pair of clips. The
grasping portions of the transverse chuck 3 in each pair
are spaced at a smaller width than each pair of the grasp-
ing portions of the inserting chuck 1 such that, at the
delivery of the cloth, the pairs of the grasping portions
(clips 3a - 3d) of the transverse chuck 3 come into be-
tween the corresponding pairs of the grasping portions
(clips 1a- 1d) of the inserting chuck 1 in a parallel relation.
An opening/closing bar 51 operated by a transverse
chuck opening/closing cylinder 29 is disposed in each of
upper portions of the ascending/descending slide cylin-
ders 2 and a central area of the device frame, and the
grasping portions of the transverse chuck 3 can be
opened and closed by operating the opening/closing bar
51.

[0026] The delivery device 200 is positioned inthe cen-
tral area of the device frame and delivers the cloth held
by the transverse chuck 3 to spreading chucks 8. The
delivery device 200 comprises a pair of arms 22 pivotally
mounted to the device frame, inner center chucks 5 and
outer center chucks 6 disposed at fore ends of the arms
22, a pair of center chuck swinging cylinders 7 for swing-
ing and moving the arms 22 from positions opposed to
the transverse chuck 3 to positions opposed to the
spreading chucks 8, center chuck actuating cylinders 26
for opening and closing the respective center chucks,
and center chuck spacing cylinders 27 (not shown) for
adjusting the degrees of respective openings of the inner
center chucks 5 and the outer center chucks 6. The inner
center chucks 5 generate stronger grasping forces and
have larger-sized grasping claws than the outer center
chucks 6.

The inner center chucks 5 and the outer center chucks
6 can be opened and closed by the center chuck actuat-
ing cylinders 26. When the transverse chuck 3 is laterally
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moved to a position opposed to the center chucks 5, 6,
the outer center chucks 5, 6 are swung by the center
chuck swinging cylinders 7 toward the front side closer
to the worker and center chuck actuating cylinders 20
are operated to grasp the cloth. Further, the grasping
portions of the transverse chuck 3 are released by an
opening/closing bar 51 which is operated by the trans-
verse chuck opening/closing cylinder 29, whereby the
cloth is delivered from the transverse chuck 3 to the cent-
er chucks 5, 6.

Upon receiving the cloth, the center chucks 5, 6 are re-
turned to the original swung position by the center chuck
swinging cylinders 7, and the outer center chucks 6 are
moved by the center chuck spacing cylinders 27 to space
from each other, thus bringing each of the opposite corner
regions of the cloth into a stretched state over several
centimeters. Then, the center chucks 5, 6 are further
swung rearward by the center chuck swinging cylinders
7 such that the stretched opposite corner regions of the
cloth are grasped by the spreading chucks 8 for the de-
livery of the cloth.

[0027] The spreading device 300 comprises the
spreading chucks 8 in the form of a pair of grippers pro-
vided on a second rail 23 which is arranged to lie in the
right-to-left direction of the device frame, spreading
chuck actuating cylinders 28 for opening and closing the
spreading chucks 8, and right and left spreading chuck
sliding motors 9 for moving the spreading chucks 8 to
the right and the left. By operating the spreading chuck
sliding motors 9 forward or backward, the right and left
spreading chucks 8 can be moved along the second rail
23 in a direction spacing away from each other or a di-
rection coming closer to each other.

The spreading chucks 8 receive the cloth from the center
chucks 5, 6 in the center position of the device frame and
are moved along the second rail 23 in opposite directions,
thereby spreading the cloth. More specifically, when the
center chucks 5, 6 are moved to the positions opposed
to the spreading chucks 8 while the right and left spread-
ing chucks 8 are in a state close to each other, the spread-
ing chucks 8 grasp the cloth with the operation of the
spreading chuck actuating cylinders 28, and the center
chucks 5, 6 are operated by the center chuck actuating
cylinders 26 to release the cloth, whereby the cloth is
delivered from the center chucks 5, 6 to the spreading
chucks 8. Then, an upper side portion of the cloth can
be spread by moving the spreading chucks 8 along the
second rail 23 so as to space from each other in the right-
to-left direction in the state of the spreading chucks 8
receiving the opposite corner regions of the cloth.
[0028] The air suction device 400 is installed below the
spreading device 300 and comprises a vacuum box 24
having a suction port formed at a top thereof, an air suc-
tion fan 16 for sucking air in the vacuum box 24, and
leading rollers 33 disposed on the front side near the
suction port of the vacuum box 24 (above a front wall).
The air suction fan 16 is operated when the upper side
portion of the cloth is fixedly held by upper end fixing bars
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12 and a horizontally moving member 11, the upper end
fixing bars 12 being positioned at a height in an opposed
relation to the horizontally moving device 500 just below
the spreading device 300 and having a gap between
them, which allows passage of the cloth through it. Sub-
stantially at the same timing, the leading rollers 33 are
rotated in a feed direction at a high speed by leading
roller motors 13 such that a lower portion of the cloth is
sucked into the vacuum box 24 and the cloth is spread
in the vertical direction.

Further, the suction of the cloth into the vacuum box 24
is performed for a very short time immediately after the
upper side portion of the cloth has been stretched by the
spreading chucks. For that operation, a passage be-
tween the air suction fan 16 and the vacuum box 24 is
selectively communicated with each other or cut off by a
vacuum switching damper 15.

[0029] The horizontally moving device 500 comprises
a horizontally moving member 11 moving above a trans-
fer conveyor 18 toward and away from the upper end
fixing bars 12, a vacuum motor 17 causing a suction force
to actin a suction box 31 formed on the horizontally mov-
ing member 11, a horizontally moving member cylinder
32 for horizontally moving the horizontally moving mem-
ber 11, right and left upper end fixing bars 12 positioned
just below the spreading chucks 8 at the same height as
the horizontally moving member 11 in an opposed rela-
tion and having a gap formed in a central area between
the bars 12, which allows passage of the cloth grasped
by the center chucks 5, 6 through it, and right and left air
blowers 14 disposed adjacent respectively to the right
and left upper end fixing bars 12 and having a gap formed
in a central area between the air blowers 14, which allows
passage of the cloth grasped by the center chucks 5, 6
through it. The horizontally moving member 11 has a
length in the right- to-left direction corresponding to a
maximum width of cloths to be treated, and the suction
box 31 having a large number of small holes is formed
on an upper surface of the horizontally moving member
11 at a front end portion thereof. By sucking air in the
horizontally moving member 11 with the operation of the
vacuum motor 17, the upper side portion of the cloth can
be attracted onto the upper surface of the horizontally
moving member 11. When the horizontally moving mem-
ber cylinder 32 is in its contracted state, the horizontally
moving member 11 is positioned substantially just below
the spreading chucks 8, and when the horizontally mov-
ingmember cylinder 32 is spread, the horizontally moving
member 11 is moved toward the inner or rear side at a
high speed.

The cloth is delivered from the spreading chucks 8 to the
horizontally moving member 11 by contracting the hori-
zontally moving member cylinder 32 to hold the cloth be-
tween the upper end fixing bars 12 and the horizontally
moving member 11, by releasing the spreading chucks
8, and by blowing air to the upper side portion of the cloth
from the air blowers 14 such that the upper side portion
of the cloth is transferred onto the horizontally moving
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member 11.

[0030] The carrying device 600 comprises the transfer
conveyor 18 constituted by a perforated belt having a
large number of small holes formed therein, a peeling-
off shaft 19 disposed in front of the transfer conveyor and
rotating at a speed lower than a horizontally moving
speed of the horizontally moving member 11 and a ro-
tating speed of the transfer conveyor 18, an air suction
passage 25 provided below the transfer conveyor 18,
and a discharge conveyor 34 disposed in continuation
with the transfer conveyor 18. A trailing end portion of
the discharge conveyor 34 is continued to an inserting
conveyor (not shown) on the press side.

The air suction passage 25 is communicated with the
vacuum box 24, and the switching damper 15 enables a
suction force to selectively act in any of the vacuum box
24 and the air suction passage 25. When the cloth is
carried, a negative pressure is caused to generate in the
air suction passage 25 so that the cloth having been sup-
plied onto the transfer conveyor 18 is held under the suc-
tion and is surely transported by the transfer conveyor 18.
When the cloth is delivered from the horizontally moving
member 11 to the transfer conveyor 18, the switching
damper 15 is operated such that the suction force is
changed over to actin the air suction passage 25 instead
of the vacuum box 24. When the horizontally moving
member 11 is moved rearward, the cloth first comes into
contact with the peeling-off shaft 19. However, because
the moving speed of the horizontally moving member 11
is higher than the rotating speed of the peeling-off shaft
19, there occurs a frictional force acting on a contact sur-
face between the peeling-off shaft 19 and the cloth "a".
Further, because the horizontally moving member 11 is
moved rearward, the frictional force between the peeling-
off shaft 19 and the cloth becomes larger than the suction
force applied from the suction box 31 formed on the hor-
izontally moving member 11. Accordingly, the upper side
portion of the cloth is transferred from the horizontally
moving member 11 onto an upper surface of the transfer
conveyor 18 in a state where the upper side portion of
the cloth is spread in the front-to-back direction. At that
time, the upper side portion of the cloth comes into close
contact with the upper surface of the transfer conveyor
18 by the action of the suction force applied from the air
suction passage 25.

[0031] The operation of the cloth spreading and carry-
ing device according to the present invention will be de-
scribed below on the time series with reference to Figs.
3 through 11.

Fig. 3 shows the operation when the up-button disposed
in the inserting device 100 located at a second position
counting from the left in the front view is depressed by
the worker. The inserting chuck 1 is ascended by the
ascending/descending slide cylinder 2 while the cloth "a"
is gripped by the grips 1a - 1 d. On that occasion, the
transverse chuck 3 is horizontally moved by the trans-
verse chuck sliding motor 4 to a position opposed to the
inserting chuck 1 which is in the ascending step, and the
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transverse chuck 3 is held in a standby state where the
clips 3a-3d are opened. At the time when the inserting
chuck 1 is ascended to the delivery position, the clips 3a,
3b are positioned between the clips 1 a, 1b and the clips
3c, 3d are positioned between the clips 1 ¢, 1 d, and the
clips 1a - 1 d are released by coming into abutment
against the release plate 52 which is in the ascended
position. Further, the cloth is grasped by the clips 3a - 3d
with the opening/closing bar 51 operated by the trans-
verse chuck opening/closing cylinder 29. After the deliv-
ery of the cloth "a", the inserting chuck 1 is started to
descend and the transverse chuck 3 is started to hori-
zontally move toward the central area of the device frame
after the lapse of a short time from the delivery.

[0032] Fig. 4 shows the operation when the cloth "a"
is delivered from transverse chucks 3 to the delivery de-
vice 200. When the transverse chuck 3 grasping the cloth
"a" is moved to the central area of the device frame, the
center chucks 5, 6 are swung to the front side closer to
the worker by the center chuck swinging cylinders 7.
When the grasping claws of the pairs of the center chucks
5, 6 are positioned respectively between the clamps 3a,
3b and between the clamps 3c, 3d, the center chuck ac-
tuating cylinders 20 are operated to grasp the cloth and
the grasping portions of the transverse chuck 3 are re-
leased by the opening/closing bar 51 which is operated
by the transverse chuck opening/closing cylinder 29,
whereby the cloth "a" is delivered from the transverse
chuck 3 to the center chucks 5, 6. After the delivery of
the cloth "a", the center chucks 5, 6 are swung for return
to the original positions by the center chuck swinging
cylinders 7.

The transverse chuck 3 having delivered the cloth is kept
in a standby state in the central area of the device frame
until the next cloth is started to ascend.

[0033] Fig.5shows the operation of a pre-step in which
the cloth "a" is delivered from the delivery device 200 to
the spreading device 300. The outer center chucks 6 are
moved outward to further space from each other by the
center chuck spacing cylinders 27 such that each of the
opposite corner regions of the cloth "a" is brought into a
stretched state over several centimeters. At that time,
because the outer center chucks 6 generate weaker
grasping forces and have the smaller-sized grasping
claws than the inner center chucks 5, the outer center
chucks 6 stretch the opposite corner regions of the cloth
while sliding on them. Then, the center chucks 5, 6 are
further swung rearward by the center chuck swinging cyl-
inders 7 such that the stretched opposite corner regions
of the cloth "a" are grasped by the spreading chucks 8
for delivery of the cloth to the spreading chucks 8. After
the delivery of the cloth "a", the center chucks 5, 6 are
swung for return to the original positions by the center
chuck swinging cylinders 7.

In parallel to the above operation, upon detecting the up-
signal for the inserting chuck 1 grasping the cloth b, the
transverse chuck 3 is moved to the position opposed to
the relevant inserting chuck 1.
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[0034] Figs. 6 and 7 show the operation when the cloth
"a" is spread by the spreading device 300 in the right-to-
left direction. The spreading chucks 8 having received
the cloth "a" are moved to the right and the left more apart
from each other by the spreading chuck sliding motors 9
in a synchronous relation, thus spreading the cloth "a" in
the right-to-left direction. Also, the horizontally moving
member 11 is started to move forward by the horizontally
moving member cylinder 32.

In parallel to the above operation, the transverse chuck
3 receives the next cloth b from the inserting chuck 1 and
is horizontally moved to the central area of the device
frame.

[0035] Figs. 8 and 9 show the operation when the cloth
"a"is spread in the vertical direction and is delivered from
the spreading device 300 to the horizontally moving
member 11. After the cloth "a" has been completely
spread in the right-to-left direction, the cloth "a" is held
between the front end portion of the horizontally moving
member 11 and the upper end fixing bars 12. Simulta-
neously, the leading rollers 33 are rotated at a high speed
and the switching damper 15 is changed over so as to
act the suction force through the vacuum box 24. There-
fore, the cloth "a" hanging from the spreading chucks 8
is sucked into the vacuum box 24 and is spread by the
actions of a downward flow of air and the dead weight of
the cloth. Then, the switching damper 15 is changed over
again to stop the suction force applied through the vac-
uum box 24, whereby air is now blown toward the upper
side portion of the cloth "a" from the air blowers 14. In
addition, the spreading chucks 8 are released, thus caus-
ing the upper side portion of the cloth "a" to be transferred
onto the suction box 31 on the horizontally moving mem-
ber 11 with the suction force acting in the suction box 31
by the operation of the vacuum motor 17.

In parallel to the above operation, the next cloth b is de-
livered from the transverse chuck 3 to the delivery device
200. The center chucks 5, 6 having received the cloth b
are swung for return to the original positions by the center
chuck swinging cylinders 7 and are kept in a standby
state until the spreading chucks 8 are released.

[0036] Figs. 10 and 11 show the operation when the
cloth "a" is delivered from the horizontally moving mem-
ber 11 to the carrying device 600. When the horizontally
moving member 11 is further moved rearward by the hor-
izontally moving member cylinder 32, the cloth "a" first
comes into contact with the peeling-off shaft 19. Because
the rotating speed of the peeling-off shaft 19 is sufficiently
slower than that of the horizontally moving member 11,
there occurs a frictional force acting between them. In
addition, because the horizontally moving member 11 is
moved rearward, the frictional force is further increased
so that the upper side portion of the cloth "a" is moved
away from the suction box 31. At that time, the switching
damper 15 is already in the changed-over state and the
suction force applied from the air suction fan 16 acts in
the air suction passage 25. Accordingly, the cloth "a" is
transferred onto the upper surface of the transfer con-
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veyor 18 due to both the sucking action through the air
suction passage 25 and a natural drop of the cloth "a"
caused by the dead weight thereof. Then, with the rota-
tion of the transfer conveyor 18, the cloth "a" is carried
onto the discharge conveyor 34 and is continuously car-
ried onto the inserting conveyor (not shown) on the sub-
sequent press side.

In parallel to the above operation, the cloth b is delivered
from the center chucks 5, 6 to the spreading device 300
and is subjected to the spreading step by the spreading
device 300.

Claims

1. A method for spreading and carrying cloth, the meth-
od comprising the steps of:

carrying the cloth upward by a inserting device
while grasping the cloth at both corner regions
on one side thereof;

receiving the cloth from the inserting device by
a transverse chuck and carrying the cloth to a
center position along a first rail disposed to lie
in the right-to-left direction;

receiving the cloth from the transverse chuck by
a delivery device and delivering the cloth to an
spreading device;

laterally spreading the cloth received from the
delivery device by the spreading device, which
is formed of a pair of chucks movable along a
second rail disposed to lie in the right-to-left di-
rection, by separating the pair of chucks away
from each other;

spreading the laterally spread cloth in the verti-
cal direction by an air suction device;

receiving the cloth from the spreading device by
the horizontally moving device and delivering
the cloth to a carrying device; and

carrying the cloth to a next process by the car-
rying device.

2. A method for spreading and carrying cloth according
to Claim 1, wherein the horizontally moving device
fixedly holds a hanging portion of the cloth by coop-
eration with an upper end fixing bar held in a forward-
ly moved position and receives the cloth from the
spreading device while blowing air to an upper side
portion of the cloth.

3. A method for spreading and carrying cloth according
to Claim 2, wherein the air suction device spread the
cloth in the vertical direction when the horizontally
moving device fixedly holds the hanging portion of
the cloth.

4. A method for spreading and carrying cloth according
to any one of Claims 1 to 3, wherein the delivery
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device has a pair of grasping portions each compris-
ing an outer chuck and an inner chuck, the grasping
portions receiving the cloth from the transverse
chuck, and the delivery device delivers the cloth to
the spreading device after swinging each outer
chuck outward to stretch each of both the corner re-
gions of the cloth over a certain width.

A method for spreading and carrying cloth according
to any one of Claims 1 to 4, wherein the carrying
device has a rotating speed at a position in which
the cloth first comes into the carrying device to be
slower than a rotating speed at a position in which
the cloth is carried.

A method for spreading and carrying cloth according
to any one of Claims 1 to 5, wherein after delivering
the cloth to the delivery device, the transverse chuck
is immediately moved to a position opposed to an-
other inserting device.

A device for spreading and carrying cloth, the device
comprising:

a inserting device carrying the cloth upward
while grasping the cloth at both corner regions
on one side thereof;

a transverse chuck moving the cloth received
from the inserting device to a center position
along a first rail disposed to lie in the right-to-left
direction;

a delivery device receiving the cloth from the
transverse chuck and delivering the cloth to an
spreading device;

the spreading device formed of a pair of chucks
movable along a second rail disposed to lie in
the right-to-left direction, receiving the cloth from
the delivery device, and separating the pair of
chucks away from each other to laterally extend
the cloth;

an air suction device spreading the laterally
spread cloth in the vertical direction;

a horizontally moving device receiving the cloth
from the spreading device and delivering the
cloth to a carrying device; and

the carrying device receiving the cloth from the
horizontally moving device and carrying the
cloth to a next process.

A device for spreading and carrying cloth according
to Claim 7, wherein the delivery device has a pair of
grasping portions each comprising an outer chuck
and an inner chuck, the grasping portions serving to
grasp the cloth, and the delivery device swings each
outer chuck outward to stretch each of both the cor-
ner regions of the cloth over a certain width.

A device for spreading and carrying cloth according
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to Claim 7 or 8, wherein the horizontally moving de-
vice comprises a horizontally moving member mov-
ing toward and away from right and left upper end
fixing bars which are disposed below the spreading
device, a vacuum motor causing a suction force to
act in a suction box formed on the horizontally mov-
ing member, a horizontally moving member cylinder
forhorizontally moving the horizontally moving mem-
ber, right and left air blowers having a gap formed in
a central area between the air blowers, which allows
passage of the cloth therethrough, and

air is blown to an upper side portion of the cloth from
the air blowers 14 in a state that the cloth is held
between the upper end fixing bars 12 and the hori-
zontally moving member 11.

A device for spreading and carrying cloth according
to any one of Claims 7 to 9, wherein the air suction
device comprises a vacuum box disposed below the
spreading device and having a suction port formed
at a top thereof, an air suction fan for sucking air in
the vacuum box, and leading rollers disposed on the
front side near the suction port of the vacuum box,
and

the air suction device spreads the cloth in the vertical
direction while the upper side portion of the cloth is
held between the right and left upper end fixing bars
disposed below the spreading device and the hori-
zontally moving member.

A device for spreading and carrying cloth according
to any one of Claims 7 to 10, wherein the carrying
device comprises a transfer conveyor rotated to car-
ry the cloth to the next process, and a peeling-off
shaft disposed in front of the transfer conveyor, and
a rotating speed of the carrying device is set to be
lower than a horizontally moving speed of the hori-
zontally moving member and a rotating speed of the
transfer conveyor.
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