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(54) CLOTH FEEDING DEVICE AND CLOTH SPREADING DEVICE HAVING CLOTH FEEDING 
DEVICE

(57) To provide: a cloth feeding device that ensures
a corner of a cloth is grasped without displacing the cloth;
and a cloth spreading device having the cloth feeding
device. [Solution] The present invention comprises a
clamp part that grasps a corner of a cloth, and an inter-
mediate holding part that grasps the corner passed from
the clamp part grasping the corner of the cloth. The clamp
part further has a first claw part and first claw receiving
part arranged openably/closably so as to grasp a corner.
The intermediate holding part further has a pair of cloth
pinching parts opening and closing so as to hold the cloth
therebetween. The pair of cloth pinching parts has a first
holddown member that holds the cloth. The first hold-
down member of the pair of cloth pinching parts grasps
a corner of cloth protruding from the first claw part and
first claw receiving part when the cloth is passed from
the clamp part to the intermediate holding part.
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Description

Technical Field

[0001] The present invention relates to a cloth feeding
device that supplies a cloth to a cloth spreading device
that expands the cloth, and a cloth spreading device in-
cluding the cloth feeding device.

Background Art

[0002] In the field commonly known as the linen supply
industry, for example, a cycle of collecting cloths, such
as a sheet, a wrapping cloth, a tablecloth, and a duvet
cover, from a user of a hotel, an inn, or the like, washing
the cloths, and delivering the cloths to user again is re-
peated. In such a cycle, the cloth described above is ex-
panded by a worker, is fed into a cloth feeding device
that transports the cloth to the next process, is transport-
ed to a processing device, such as an ironer in the next
process, and is transported to a folding device that folds
the cloth into a predetermined shape in response to a
request of a customer.
[0003] As a so-called feeding method for supplying the
cloth to the cloth spreading device, the worker finds both
ends of the cloth, holds the both ends with a pair of clamps
to supply the cloth to the cloth spreading device, and then
expands (spreads) the cloth. As a result, the spread cloth
is transported to the next process.
[0004] With such a spreading device that spreads the
cloth, both corner portions of the cloth supplied by the
cloth feeding device are attached to a pair of expansion
clamps, and the pair of expansion clamps are expanded
symmetrically to spread the cloth. However, in a case in
which the left and right corner portions of the cloth are
held by the pair of expansion clamps, when both corner
portions cannot be held, the corner portions may hang
down. In a case in which the cloth is delivered to a con-
veyor in this state, the corner portions of the cloth may
be bent or wrinkled, wrinkles may remain on the cloth
during processing in the folding device in the next process
thereafter, and the quality may be degraded.
[0005] As a solution to such a problem, JP-A-
2019-206777 discloses a cloth spreading device includ-
ing a pair of expansion chucks that grasps corner portions
of both ends of one side of a cloth and hang the cloth, in
which the pair of expansion chucks perform a widening
operation of widening the cloth by widening a space in a
state in which the corner portions of the both ends of the
one side of the cloth are grasped, and the pair of expan-
sion chucks perform, after the widening operation, a dis-
placement operation of displacing a grasping position to-
ward a termination of the one side of the cloth by further
widening the space in a state in which the corner portions
of both ends of the one side of the cloth are grasped.
[0006] As described above, in the cloth spreading de-
vice described above, a pair of clamps, which are the
pair of expansion chucks, perform the displacement op-

eration of displacing the grasping position of the cloth
toward the termination of the one side of the cloth. As a
result, it is intended to prevent the corner portions of the
cloth from being bent due to the pair of clamps holding
both corner portions of the cloth. However, since a dis-
placement width differs depending on the cloth, the cloth
may not match a predetermined displacement width and
the cloth may be not sufficiently displaced, or the cloth
may be extremely displaced and the cloth may fall off the
clamp.

Citation List

Patent Literature

[0007] [PTL 1] JP-A-2019-206777

Summary of Invention

Technical Problem

[0008] The present invention has been made in view
of the points described above, and an object of the
present invention is to provide a cloth feeding device that
securely grasps a corner portion of a cloth without dis-
placing the cloth, and a cloth spreading device including
the cloth feeding device.

Solution to Problem

[0009] In order to solve the objects described above,
a first aspect relates to a cloth feeding device includes a
clamp unit that grasps a corner portion of a cloth, and an
intermediate holding unit that grasps the corner portion
from the clamp unit that grasps the corner portion of the
cloth, in which the clamp unit includes a first claw unit
and a first claw receiving unit that are disposed to be
openable and closable for grasping the corner portion,
the intermediate holding unit further includes a pair of
cloth interposing units that are opened and closed to in-
terpose the cloth, the pair of cloth interposing units in-
clude first pressing members for interposing the cloth,
and when the cloth is delivered from the clamp unit to
the intermediate holding unit, the first pressing members
in the pair of cloth interposing units grasp a corner portion
of the cloth protruding from the first claw unit and the first
claw receiving unit.
[0010] In addition, a second aspect relates to a cloth
feeding device including a clamp unit that grasps a corner
portion of a cloth, and an intermediate holding unit that
grasps the corner portion from the clamp unit that grasps
the corner portion of the cloth, in which the clamp unit
includes a first claw unit and a first claw receiving unit
that are disposed to be openable and closable for grasp-
ing the corner portion, and a second claw unit and a sec-
ond claw receiving unit that are disposed to have a pre-
determined space from the first claw unit and the first
claw receiving unit, and are openable and closable, the
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intermediate holding unit further includes a pair of cloth
interposing units that are opened and closed to interpose
the cloth, the pair of cloth interposing units each have a
first pressing member for interposing the cloth, a second
pressing member for interposing the cloth, and a third
pressing member for interposing the cloth, when the cloth
is delivered from the clamp unit to the intermediate hold-
ing unit, the second pressing members and the third
pressing members in the pair of cloth interposing units
grasp the cloth disposed at the predetermined space be-
tween the first claw unit and the first claw receiving unit,
and the second claw unit and the second receiving unit,
and the first pressing members in the pair of cloth inter-
posing units grasp a corner portion of the cloth protruding
from the first claw unit and the first claw receiving unit.
[0011] In addition, a third aspect relates to the cloth
feeding device according to the second aspect, in which
the first pressing members, the second pressing mem-
bers, and the third pressing members in the pair of cloth
interposing units are disposed to have a predetermined
second space from each other.
[0012] In addition, a fourth aspect relates to the cloth
feeding device according to the first aspect, in which the
intermediate holding unit includes a suction unit that
sucks the corner portion of the cloth protruding from the
first claw unit.
[0013] In addition, a fifth aspect relates to a cloth
spreading device including a clamp unit that grasps a
corner portion of a cloth, and an intermediate holding unit
that grasps the corner portion from the clamp unit that
grasps the corner portion of the cloth, in which the clamp
unit includes a first claw unit and a first claw receiving
unit that are disposed to be openable and closable for
grasping the corner portion, and a second claw unit and
a second claw receiving unit that are disposed to have a
predetermined space from the first claw unit and the first
claw receiving unit, and are openable and closable, the
intermediate holding unit further includes a pair of cloth
interposing units that are opened and closed to interpose
the cloth, the pair of cloth interposing units each have a
first pressing member for interposing the cloth, a second
pressing member for interposing the cloth, and a third
pressing member for interposing the cloth, when the cloth
is delivered from the clamp unit to the intermediate hold-
ing unit, the second pressing members and the third
pressing members in the pair of cloth interposing units
grasp the cloth disposed at the predetermined space be-
tween the first claw unit and the first claw receiving unit,
and the second claw unit and the second receiving unit,
the first pressing members in the pair of cloth interposing
units grasp a corner portion of the cloth protruding from
the first claw unit and the first claw receiving unit, and
when the cloth is delivered from the cloth interposing unit
to the expansion clamp, the expansion clamp interposes
the cloth disposed at predetermined second spaces be-
tween the first pressing member, the second pressing
member, and the third pressing member.
[0014] In addition, a sixth aspect relates to the cloth

spreading device according to the fifth aspect, in which
the intermediate holding unit includes a suction unit that
sucks the corner portion of the cloth protruding from the
first claw unit and the first claw receiving unit. Advanta-
geous Effects of Invention
[0015] Since the present invention is configured and
acts as described above, it is possible to provide the cloth
feeding device that securely grasps the corner portion of
the cloth without displacing the cloth, and the cloth
spreading device including the cloth feeding device.

Brief Description of Drawings

[0016]

(A) of Fig. 1 is a front view of a cloth spreading device
including a cloth feeding device. (B) of Fig. 1 is a
plan view of (A) of Fig. 1.
(A) of Fig. 2 is a side conceptual view of the cloth
spreading device including the cloth feeding device.
(B) of Fig. 2 is an enlarged conceptual view of (A) of
Fig. 2.
(A) of Fig. 3 is a side view of a clamp unit in an opened
state. (B) of Fig. 3 is a rear view of (A) of Fig. 3. (C)
of Fig. 3 is a side view of the clamp unit in a closed
state. (D) of Fig. 3 is a rear view of (C) of Fig. 3. (E)
of Fig. 3 is a side view of the clamp unit in a state of
being opened to the maximum. (F) of Fig. 3 is a rear
view of (E) of Fig. 3.
(A) of Fig. 4 is a side view of a pair of cloth interposing
units in an intermediate holding unit in an opened
state. (B) of Fig. 4 is a plan view of (A) of Fig. 4. (C)
of Fig. 4 is a rear view of (A) of Fig. 4. (D) of Fig. 4
is a side view of the pair of cloth interposing units in
the intermediate holding unit in a closed state. (E) of
Fig. 4 is a plan view of (D) of Fig. 4. (F) of Fig. 4 is
a rear view of (D) of Fig. 4.
(A) of Fig. 5 is a side conceptual view in a state in
which the clamp unit and a drive unit in the cloth
feeding device are moved downward. (B) of Fig. 5
is a side conceptual view in a state in which the clamp
unit and a drive unit in the cloth feeding device are
moved upward.
(A) of Fig. 6 is a front view in a state in which the
clamp unit waits at an initial position. (B) of Fig. 6 is
a side conceptual view in the state of (A) of Fig. 6.
(A) of Fig. 7 is a front view in a state in which, in a
case in which the cloth spreading device is activated,
the intermediate holding unit is rotated by a rotation
cylinder, and the pair of cloth interposing units are
in an opened state. (B) of Fig. 7 is a side conceptual
view in the state of (A) of Fig. 7.
(A) of Fig. 8 is a front view in a state in which a right
corner portion of a cloth is attached to the clamp unit
of the cloth feeding device. (B) of Fig. 8 is a side
conceptual view in the state of (A) of Fig. 8.
(A) of Fig. 9 is a side view of the intermediate holding
unit in the state of Fig. 8. (B) of Fig. 9 is a plan view
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of the intermediate holding unit in the state of (A) of
Fig. 9. (C) of Fig. 9 is a rear view of the intermediate
holding unit in the state of (A) of Fig. 9. (D) of Fig. 9
is a side view of the clamp unit in the state of Fig. 8.
(E) of Fig. 9 is a plan view of the clamp unit in the
state of (D) of Fig. 9. (F) of Fig. 9 is a rear view of
the clamp unit in the state of (D) of Fig. 9.
(A) of Fig. 10 is a front view in a state in which the
clamp unit raises the cloth. (B) of Fig. 10 is a side
conceptual view in the state of (A) of Fig. 10.
(A) of Fig. 11 is a side view of the intermediate holding
unit in the state of Fig. 10. (B) of Fig. 11 is a plan
view of the intermediate holding unit in the state of
(A) of Fig. 11. (C) of Fig. 11 is a rear view of the
intermediate holding unit in the state of (A) of Fig.
11. (D) of Fig. 11 is a side view of the clamp unit in
the state of Fig. 7. (E) of Fig. 11 is a plan conceptual
view of the clamp unit in the state of (D). (F) of Fig.
11 is a rear view of the clamp unit in the state of (D)
of Fig. 11.
(A) of Fig. 12 is a front view in a state in which the
clamp unit delivers the cloth and rises until a sensor
reacts. (B) of Fig. 12 is a side conceptual view in the
state of (A) of Fig. 12.
(A) of Fig. 13 is a side view of the clamp unit and the
intermediate holding unit in the state of Fig. 12. (B)
of Fig. 13 is a plan view of the clamp unit and the
intermediate holding unit in the state of (A) of Fig.
13. (C) of Fig. 13 is a rear view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
13.
(A) of Fig. 14 is a front view in a state in which a
corner portion is sucked by a suction unit while the
clamp unit holds the cloth. (B) of Fig. 14 is a side
conceptual view in the state of (A) of Fig. 14.
(A) of Fig. 15 is a side view of the clamp unit and the
intermediate holding unit in the state of (B) of Fig.
14. (B) of Fig. 15 is a plan view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
15. (C) of Fig. 15 is a rear view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
15.
(A) of Fig. 16 is a front view in a state in which the
cloth interposing unit holds the corner portion of the
cloth. (B) of Fig. 16 is a side conceptual view in the
state of (A) of Fig. 16.
(A) of Fig. 17 is a side view of the clamp unit and the
intermediate holding unit in the state of (B) of Fig.
16. (B) of Fig. 17 is a plan view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
17. (C) of Fig. 17 is a rear view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
17.
(A) of Fig. 18 is a front view in a state in which the
clamp unit is opened to the maximum while the cloth
interposing unit holds the corner portion of the cloth.
(B) of Fig. 18 is a side conceptual view in the state
of (A) of Fig. 18. (A) of Fig. 19 is a side view of the

clamp unit and the intermediate holding unit in the
state of Fig. 18. (B) of Fig. 19 is a plan view of the
clamp unit and the intermediate holding unit in the
state of (A) of Fig. 19. (C) of Fig. 19 is a rear view of
the clamp unit and the intermediate holding unit in
the state of (A) of Fig. 19.
(A) of Fig. 20 is a front view in a state in which the
cloth interposing unit is rotated backward while hold-
ing the corner portion of the cloth in a state in which
the clamp unit is opened to the maximum. (B) of Fig.
20 is a side conceptual view in the state of (A) of Fig.
20.
(A) of Fig. 21 is a side view of the clamp unit and the
intermediate holding unit in the state of Fig. 20. (B)
of Fig. 21 is a plan view of the clamp unit and the
intermediate holding unit in the state of (A) of Fig.
21. (C) of Fig. 21 is a rear view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
21.
(A) of Fig. 22 is a front view in a state in which the
clamp unit is closed and the cloth attached to the
cloth interposing unit is moved to a buffer position.
(B) of Fig. 22 is a side conceptual view in the state
of (A) of Fig. 22.
(A) of Fig. 23 is a side view of the clamp unit and the
intermediate holding unit in the state of Fig. 22. (B)
of Fig. 23 is a plan view of the clamp unit and the
intermediate holding unit in the state of (A) of Fig.
23. (C) of Fig. 23 is a rear view of the clamp unit and
the intermediate holding unit in the state of (A) of Fig.
23.
(A) of Fig. 24 is a front view in a state in which the
cloth attached to the cloth interposing unit is moved
to the buffer position. (B) of Fig. 24 is a side concep-
tual view in the state of (A) of Fig. 24.
(A) of Fig. 25 is a side view of the intermediate holding
unit and an expansion clamp in the state of Fig. 24.
(B) of Fig. 25 is a plan view of the intermediate hold-
ing unit and the expansion clamp in the state of (A)
of Fig. 25. (C) of Fig. 25 is a front view of the inter-
mediate holding unit and the expansion clamp in the
state of (A) of Fig. 25.
(A) of Fig. 26 is a front view in a state in which the
cloth is to be delivered from the cloth interposing unit
to the expansion clamp. (B) of Fig. 26 is a side con-
ceptual view in the state of (A) of Fig. 26.
(A) of Fig. 27 is a side view of the intermediate holding
unit and an expansion clamp in the state of Fig. 26.
(B) of Fig. 27 is a plan view of the intermediate hold-
ing unit and the expansion clamp in the state of (A)
of Fig. 27. (C) of Fig. 27 is a front view of the inter-
mediate holding unit and the expansion clamp in the
state of (A) of Fig. 27.
(A) of Fig. 28 is a front view in a state in which the
cloth is delivered from the cloth interposing unit to
the expansion clamp. (B) of Fig. 28 is a side concep-
tual view in the state of (A) of Fig. 28.
(A) of Fig. 29 is a side view of the intermediate holding
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unit and an expansion clamp in the state of Fig. 28.
(B) of Fig. 28 is a plan view of the intermediate hold-
ing unit and the expansion clamp in the state of (A)
of Fig. 28. (C) of Fig. 28 is a front view of the inter-
mediate holding unit and the expansion clamp in the
state of (A) of Fig. 28.
(A) of Fig. 30 is a front view in a state in which the
expansion clamp expands the cloth. (B) of Fig. 30 is
a side conceptual view in the state of (A) of Fig. 30.
(A) of Fig. 31 is a side view of the intermediate holding
unit and an expansion clamp in the state of Fig. 30.
(B) of Fig. 31 is a plan view of the intermediate hold-
ing unit and the expansion clamp in the state of (A)
of Fig. 31. (C) of Fig. 31 is a front view of the inter-
mediate holding unit and the expansion clamp in the
state of (A) of Fig. 31.
(A) of Fig. 32 is a front view in a state in which eight
cloths are held. (B) of Fig. 32 is a side conceptual
view in the state of (A) of Fig. 32.

Description of Embodiments

[0017] Hereinafter, a cloth feeding device 10 and a
cloth spreading device 500 having the cloth feeding de-
vice 10 will be described with reference to the shown
embodiment. The cloth spreading device 500 according
to the present embodiment expands a cloth W, such as
a washed sheet, a wrapping cloth, a tablecloth, or a duvet
cover, to the left and right and transports the cloth W to
the next process, and the cloth feeding device 10 delivers
the cloth W to a pair of left and right expansion clamps
510 and 510 in the cloth spreading device 500 for ex-
panding the cloth W to the left and right. Thereafter, the
cloth W expanded by the pair of left and right expansion
clamps 510 and 510 is transported to the next process
by a conveyor 540.
[0018] In the cloth spreading device 500 according to
the present embodiment, four cloth feeding devices 10
are disposed, and a worker (not shown) can attach the
cloth W to each of the cloth feeding devices 10. In addi-
tion, the cloth spreading device 500 according to the
present embodiment includes two pairs of left and right
expansion clamps 510 and 510, and can receive the cloth
W from the four disposed cloth feeding devices 10 in
order or randomly.
[0019] The cloth feeding device 10 includes a pair of
left and right clamp units 20 and 20 that attach the cloth
W, and a pair of left and right intermediate holding units
100 and 100. The cloth feeding device 10 also includes
feeding sensors 25 and 25 that detect that the cloth W
is attached to the clamp unit 20. Moreover, the cloth feed-
ing device 10 includes LED lights 26 and 26 that emit
light to inform the worker (not shown) that the cloth W is
attached by the feeding sensors 25 and 25.
[0020] The pair of left and right clamp units 20 and 20
can be raised by drive units 24 and 24, and can be low-
ered after delivering the cloth W to the pair of left and
right intermediate holding units 100 and 100. The drive

unit 24 is, for example, preferably an electric actuator. In
addition, the electric actuator can be replaced with a
pneumatic device and a linear guide.
[0021] In addition, the pair of left and right clamp units
20 and 20 can be moved upward and downward inde-
pendently of each other. In addition, the pair of left and
right clamp units 20 and 20 are bilaterally symmetrical,
so that the right clamp unit 20 will be described in partic-
ular, and the description of the left clamp 20 will be omit-
ted.
[0022] In addition, the configuration and the operation
of the right clamp unit 20 in front view in the pair of left
and right clamp units 20 will be described. The clamp
unit 20 includes a first claw unit 21a and a first claw re-
ceiving unit 21b that can be opened and closed, a second
claw unit 22a and a second claw receiving unit 22b that
can be opened and closed, and a dual cylinder 23 that
drives the first claw unit 21a and the first claw receiving
unit 21b, and the second claw unit 22a and the second
claw receiving unit 22b to be openable and closable. In
addition, the first claw unit 21a and the second claw unit
22a are disposed to have a predetermined space H. Sim-
ilarly, the first claw receiving unit 21b and the second
claw receiving unit 22b are disposed to have the prede-
termined space H. It should be noted that the first claw
unit 21a and the second claw unit 22a are configured
integrally with a main body of the clamp unit 20. In this
way, the cloth W can be grasped by the first claw unit
21a and the first claw receiving unit 21b that receives the
first claw unit 21a. Similarly, the cloth W can be grasped
by the second claw unit 22a and the second claw receiv-
ing unit 22b that receives the second claw unit 22a. It
should be noted that the predetermined space H in the
present embodiment is preferably 107 mm, but the pre-
determined space H is not limited to this.
[0023] In addition, the clamp unit 20 is moved upward
and downward by the drive unit 24. As described above,
the drive unit 24 is preferably an actuator. In this way,
the pair of clamp units 20 and 20 can be driven independ-
ently of each other by the drive units 24 and 24. This
point will be further described later.
[0024] In addition, the intermediate holding unit 100
includes a pair of cloth interposing units 110 and 110 that
are opened and closed to interpose the cloth W. The
intermediate holding unit 100 also includes a delivery cyl-
inder 120 that is driven to deliver the cloth W interposed
between the pair of cloth interposing units 110 and 110
to the expansion clamp 510. In addition, the intermediate
holding unit 100 includes a delivery claw cylinder 135
that drives the pair of cloth interposing units 110 and 110
to be openable and closable. In addition, the intermediate
holding unit 100 includes a rotation cylinder 150 that is
driven to rotate the pair of cloth interposing units 110 and
110 from a receiving position at which the cloth W is re-
ceived from the raised clamp unit 20 as described later
to a buffer position described later in which the cloth W
is stored. The intermediate holding unit 100 also includes
a delivery position sensor 200.
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[0025] (A) and (B) of Fig. 3 show a state in which the
clamp unit 20 waits before the cloth W is attached. (C)
and (D) of Fig. 3 show a state in which the dual cylinder
23 is slightly driven in a contraction direction, and the first
claw unit 21a and the first claw receiving unit 21b, and
the second claw unit 22a and the second claw receiving
unit 22b are interposed. (E) and (F) of Fig. 4 show a state
in which the dual cylinder 23 is driven in an extension
direction, and the first claw unit 21a and the first claw
receiving unit 21b, and the second claw unit 22a and the
second claw receiving unit 22b have opening portions R,
respectively. It should be noted that the opening portions
R show a state in which the first claw unit 21a and the
first claw receiving unit 21b, and the second claw unit
22a and the second claw receiving unit 22b are opened
to the maximum.
[0026] In addition, the pair of cloth interposing units
110 and 110 are configured to be openable and closable
by the delivery claw cylinder 135 as described above
(see Fig. 2B), the pair of cloth interposing units 110 and
110 are opened substantially on a straight line (see (A),
(B), and (C) of Fig. 4), and the pair of cloth interposing
units 110 and 110 are closed to overlap each other (see
(E) and (F) of Fig. 4).
[0027] The pair of cloth interposing units 110 and 110
each have a shaft-shaped first pressing member 111, a
shaft-shaped second pressing member 112, and a shaft-
shaped third pressing member 113 for interposing the
cloth W.
[0028] In addition, the shaft-shaped first pressing
member 111 and the shaft-shaped second pressing
member 112 are disposed to have a second space H2.
In addition, the shaft-shaped second pressing member
112 and the shaft-shaped third pressing member 113 are
disposed to have the second space H2. The intermediate
holding unit 100 also includes a suction unit 140 that
sucks the cloth W (see (A), (B), (C), (D), (E), and (F) of
Fig. 4). It should be noted that the second space H2 in
the present embodiment is preferably 44 mm, but the
second space H2 is not limited to this.
[0029] Next, an upward/downward movement unit 50
that moves the pair of left and right clamp units 20 and
20 and a pair of left and right drive units 24 and 24 upward
and downward includes a rail unit 51 attached to the drive
unit 24, a journal unit 52 that slides along the rail unit 51,
a cylinder unit 53 that drives the journal unit 52 along the
rail unit 51, the cylinder unit 53, and an attachment unit
54 for attaching the cylinder unit 53 to the cloth feeding
device 10.
[0030] As the cylinder unit 53 expands and contracts,
the clamp units 20 and 20 and the drive unit 24 are moved
upward and downward, and the positions of the pair of
left and right clamp units 20 and 20 disposed at the low-
ermost portion is moved upward and downward accord-
ing to the height or the physique of the worker (not
shown). The cloth feeding device 10 according to the
present embodiment can move the positions of the pair
of left and right clamp units 20 and 20 disposed at the

lowermost portion upward within a range of 200 mm. It
should be noted that, in Figs. 1 and 5, a cloth feeding
device 10’ is disposed to move the positions of the pair
of left and right clamp units 20 and 20 disposed at the
lowermost portion in the cloth feeding device 10 upward
within a range of 200 mm. In this way, by moving the
positions of the clamp units 20 and 20 upward and down-
ward, workers of different heights can be accommodated.
In addition, by the upward/downward movement in this
way, the clamp units 20 and 20 can be visually recognized
regardless of the height of the worker (not shown).
[0031] Next, the operation and the configuration in a
state in which the cloth W attached to the clamp units 20
and 20 in the cloth feeding device 10 is delivered to the
expansion clamps 510 and 510 via the intermediate hold-
ing units 100 and 100 will be described. In a state in which
the cloth feeding device 10 is stopped (see (A) and (B)
of Fig. 6), a switch (not shown) is turned on to activate
the cloth spreading device 500, the first claw unit 21a
and the first claw receiving unit 21b, and the second claw
unit 22a and the second claw receiving unit 22b in the
clamp units 20 and 20 are opened. At the same time, the
delivery cylinder 120 and the rotation cylinder 150 are
moved to the initial positions thereof. In addition, by driv-
ing of the delivery claw cylinder 135, the pair of cloth
interposing units 110 and 110 are in an opened state
(see (A) and (B) of Fig. 7).
[0032] The worker (not shown) attaches a vicinity of a
right corner portion WR of the cloth W between the first
claw unit 21a and the first claw receiving unit 21b and
between the second claw unit 22a and the second claw
receiving unit 22b. In this case, the worker (not shown)
may also attach a vicinity of a left corner portion WL of
the cloth W to the left clamp unit 20 in front view. It should
be noted that, in the following description, a case in which
the cloth W is attached to the right clamp unit 20 in the
pair of left and right clamp units 20 and 20 in order to
untangle the cloth W and is raised will be described. How-
ever, in a case in which both the left and right corner
portions of the cloth W are attached to the pair of left and
right clamp units 20 and 20, it is sufficient to also apply
the following operation to the left clamp unit 20, and thus
the description thereof may be omitted.
[0033] In a case in which the vicinity of the right corner
portion WR of the cloth W is attached between the first
claw unit 21a and the first claw receiving unit 21b of the
clamp unit 20 and between the second claw unit 22a and
the second claw receiving unit 22b, the feeding sensor
25 senses the attachment, and the LED light 26 illumi-
nates the clamp unit 20. As a result, the worker (not
shown) is informed that the attachment of the right corner
portion WR of the cloth W to the clamp unit 20 is com-
pleted. At the same time, the first claw unit 21a and the
first claw receiving unit 21b, and the second claw unit
22a and the second claw receiving unit 22b are closed
together to grip and fix the vicinity of the right corner por-
tion WR (see (A) and (B) of Fig. 8, and Fig. 9).
[0034] Thereafter, the clamp unit 20 is raised by the
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drive unit 24. Since the intermediate holding unit 100 fur-
ther includes the delivery position sensor 200, the deliv-
ery position sensor 200 raises the clamp unit 20 to a
position at which the intermediate holding unit 100 in the
intermediate holding unit 100 can grip both the right cor-
ner portions WR of the cloth W (see Figs. 10 and 11).
[0035] The clamp unit 20 is raised by the drive unit 24
and stopped at a position at which the pair of cloth inter-
posing units 110 and 110 in the intermediate holding unit
100 interpose the cloth W (see Figs. 12 and 13).
[0036] Since the right corner portion WR of the cloth
W is located on an outer side G of the first claw unit 21a
and the first claw receiving unit 21b, the right corner por-
tion WR may hang down. In order to prevent the right
corner portion WR of the cloth W from hanging down, the
suction unit 140 sucks the right corner portion WR of the
cloth W. As a result, the right corner portion WR of the
cloth W is arranged to stand upright (see Figs. 14 and
15). It should be noted that the outer side G refers to a
direction from the center of the cloth W toward the right
corner portion WR when the vicinity of the right corner
portion WR of the cloth W is interposed between the first
claw unit 21a and the first claw receiving unit 21b. In
addition, the outer side G refers to a direction from the
center of the cloth W toward the left corner portion WL
when the vicinity of the left corner portion WL of the cloth
W is interposed between the first claw unit 21a and the
first claw receiving unit 21b. That is, the outer side G
refers to directions from the center of the cloth toward
both the left and right ends of the cloth.
[0037] As described above, since the intermediate
holding unit 100 includes the pair of cloth interposing units
110 and 110 that interpose and hold the vicinity of the
right corner portion WR of the cloth W, the pair of cloth
interposing units 110 and 110 include the first pressing
members 111 for interposing the cloth W, the second
pressing members 112 for interposing the cloth W, and
the third pressing members 113 for interposing the cloth
W, by driving of the delivery claw cylinder 135, a portion
of the cloth W disposed at a predetermined space H be-
tween the first claw unit 21a and the first claw receiving
unit 21b, and the second claw unit 22a and the second
claw receiving unit 22b in the clamp unit 20 is interposed
between the second pressing members 112 and the third
pressing members 113, and the right corner portion WR
of the cloth W that protrudes in a direction of the outer
side G of the first claw unit 21a and the first claw receiving
unit 21b is interposed between the first pressing mem-
bers 111. As described above, since the right corner por-
tion WR of the cloth W is sucked by the suction unit 140
and arranged to stand upright, the right corner portion
WR of the cloth W protrudes to the outer side from the
first claw unit 21a and the first claw receiving unit 21b
can be interposed between the first pressing members
111. At this point, the cloth W is still in a state of being
attached to the first claw unit 21a and the first claw re-
ceiving unit 21b, and the second claw unit 22a and the
second claw receiving unit 22b of the clamp unit 20 (see

Figs. 16, 17). In this way, the right corner portion WR of
the cloth W that protrudes is interposed between the first
pressing members 111, so that the cloth W can be pre-
vented from hanging down.
[0038] Then, the first claw unit 21a and the first claw
receiving unit 21b, and the second claw unit 22a and the
second claw receiving unit 22b are opened, respectively,
and the cloth W held by the clamp unit 20 is released.
On the other hand, the cloth W is held by the intermediate
holding unit 100 (see Figs. 18 and 19). In this manner,
the cloth W is delivered from the clamp unit 20 to the
intermediate holding unit 100. In this case, the openings
between the first claw unit 21a and the first claw receiving
unit 21b, and the second claw unit 22a and the second
claw receiving unit 22b are maximized.
[0039] Next, the rotation cylinder 150 rotates, and the
pair of cloth interposing units 110 and 110 that interpose
the cloth W and the delivery claw cylinder 135 rotate
backward K along with the rotation (see Figs. 20 and 21).
That is, the pair of cloth interposing units 110 and 110 in
an upright state are rotated to face in a horizontal direc-
tion. As a result, the pair of cloth interposing units 110
and 110 are removed from a track along which the clamp
unit 20 is moved upward and downward. Therefore, the
cloth W held by the intermediate holding unit 100 and the
clamp unit 20 do not interfere with each other. In this
manner, the pair of cloth interposing units 110 and 110
are rotated backward by the rotation cylinder 150, so that
the cloth W is moved to a position, which will be described
later, at which the cloth W is accumulated. That is, the
rotation cylinder 150 rotates the pair of cloth interposing
units 110 and 110 backward while holding the cloth W,
so that the cloth W is moved to the buffer position.
[0040] Similarly to the processes described above, the
left corner portion WL of the cloth W is also attached to
the clamp unit 20, and the cloth W is delivered from the
clamp unit 20 to the intermediate holding unit 100 and
held, so that the right corner portion WR and the left cor-
ner portion WL of the cloth W are held by the intermediate
holding units 100 and 100, respectively (see Figs. 22 and
23) .
[0041] In this case, since the cloth W held by the pair
of cloth interposing units 110 and 110 in the intermediate
holding units 100 and 100 and the clamp units 20 and 20
do not interfere with each other, the clamp units 20 and
20 are restored to the original positions (lowermost por-
tion) (see Figs. 24 and 25).
[0042] The worker (not shown) can attach the cloth W
to the clamp units 20 and 20 again. Since, in the cloth
spreading device 500 according to the present embodi-
ment, four cloth feeding devices 10 are disposed, four
cloths W can be attached to each clamp unit, and four
cloths W can be held by each intermediate holding unit
100. In this manner, the cloth spreading device 500 can
temporarily accumulate, that is, store a total of eight
cloths W. In other words, the cloth spreading device 500
can buffer a total of eight cloths W (see Fig. 32).
[0043] Each of the right corner portion WR and the left
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corner portion WL of the cloth W is fixed to have the
second space H2 by the first pressing members 111, the
second pressing members 112, and the third pressing
members 113 in the pair of cloth interposing units 110.
In addition, the expansion clamp 510 includes a first
opening/closing claw 521 that is opened and closed for
grasping the cloth W, and a second opening/closing claw
522 that is opened and closed, and the first opening/clos-
ing claw 521 and the second opening/closing claw 522
are disposed to have a third space H3 (see Fig. 25). It
should be noted that the third space H3 in the present
embodiment is preferably 28 mm, but the third space H3
is not limited to this.
[0044] Next, the cloth W is delivered from the interme-
diate holding units 100 and 100 to the pair of expansion
clamps 510 and 510. Specifically, the delivery cylinder
120 is driven to drive the pair of cloth interposing units
110 and 110 that grasp the cloth W to come into contact
with the expansion clamps 510 and 510. As described
above, each of the right corner portion WR and the left
corner portion WL of the cloth W is fixed to have the
predetermined second space H2 by the first pressing
members 111, the second pressing members 112, and
the third pressing members 113 in the pair of cloth inter-
posing units 110 and 110. Each of the first opening/clos-
ing claw 521 and the first opening/closing claw 522 in the
expansion clamp 510 grips and grasps the cloth W dis-
posed at the second space H2 between the first pressing
member 111 and the second pressing member 112 and
at the second space H2 between the second pressing
member 112 and the third pressing member 113 by the
first opening/closing claw 521 that is opened and closed
and the second opening/closing claw 522 that is opened
and closed, respectively (see Figs. 26 and 27).
[0045] In this way, in the process of delivering the cloth
W from the clamp unit 20 to the intermediate holding unit
100 and the expansion clamp 510, the first claw unit 21a
and the first claw receiving unit 21b, and the second claw
unit 22a and the second claw receiving unit 22b in the
clamp unit 20 have the predetermined space H, the first
pressing member 111, the second pressing member 112,
and the third pressing member 113 in the intermediate
holding unit 100 have the predetermined second spaces
H2, respectively, so that the first opening/closing claw
521 and the first opening/closing claw 522 in the expan-
sion clamp 510 grasp the cloth W disposed at the pre-
determined second spaces H2, and it is possible to pre-
vent the right corner portion WR and the left corner por-
tion WL of the cloth W from being bent (see Figs. 26, 27,
28, and 29).
[0046] As described above, since the first pressing
member 111, the second pressing member 112, and the
third pressing member 113 are shaft-shaped, the first
pressing member 111, the second pressing member 112,
and the third pressing member 113 are narrow in width
and can grasp the right corner portion WR and the left
corner portion WL of the cloth W. Thereafter, the pair of
cloth interposing units 110 and 110 are opened to release

the holding of the cloth W. In addition, the pair of cloth
interposing units 110 and 110 are moved forward F by
the delivery cylinder 120 (see Figs. 28 and 29).
[0047] In this way, the pair of cloth interposing units
110 and 110 are moved forward F by the delivery cylinder
120, so that the pair of expansion clamps 510 and 510
do not interfere with the movement in the left and right
directions in a front view in the cloth spreading device
500, and the pair of expansion clamps 510 and 510 can
spread to expand the cloth W (see Figs. 30 and 31). In
this way, the right corner portion WR and the left corner
portion WL of the cloth W are grasped by the pair of cloth
interposing units 110 and 110, respectively, and the right
corner portion WR and the left corner portion WL of the
cloth W are grasped by the pair of expansion clamps 510
and 510, respectively, so that the right corner portion WR
and the left corner portion WL of the cloth W can be pre-
vented from hanging down.

Reference Signs List

[0048]

10: cloth feeding device
20: clamp unit
21a: first claw unit
21b: first claw receiving unit
22a: second claw unit
22b: second claw receiving unit
22: second claw unit
23: dual cylinder
25: feeding sensor
26: LED light
24: drive unit
100: intermediate holding unit
110: cloth interposing unit
111: first pressing member
112: second pressing member
113: third pressing member
135: delivery claw cylinder
140: suction unit
150: rotation cylinder
500: cloth spreading device
510: expansion clamp
521: first opening/closing claw
522: second opening/closing claw
W: cloth
WR: right corner portion
WL: left corner portion

Claims

1. A cloth feeding device comprising:

a clamp unit that grasps a corner portion of a
cloth; and
an intermediate holding unit that grasps the cor-
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ner portion from the clamp unit that grasps the
corner portion of the cloth,
wherein the clamp unit includes a first claw unit
and a first claw receiving unit that are disposed
to be openable and closable for grasping the
corner portion,
the intermediate holding unit further includes a
pair of cloth interposing units that are opened
and closed to interpose the cloth,
the pair of cloth interposing units include first
pressing members for interposing the cloth, and
when the cloth is delivered from the clamp unit
to the intermediate holding unit, the first pressing
members in the pair of cloth interposing units
grasp a corner portion of the cloth protruding
from the first claw unit and the first claw receiving
unit.

2. A cloth feeding device comprising:

a clamp unit that grasps a corner portion of a
cloth; and
an intermediate holding unit that grasps the cor-
ner portion from the clamp unit that grasps the
corner portion of the cloth,
wherein the clamp unit includes

a first claw unit and a first claw receiving
unit that are disposed to be openable and
closable for grasping the corner portion, and
a second claw unit and a second claw re-
ceiving unit that are disposed to have a pre-
determined space from the first claw unit
and the first claw receiving unit, and are
openable and closable,

the intermediate holding unit further includes a
pair of cloth interposing units that are opened
and closed to interpose the cloth,
the pair of cloth interposing units each have a
first pressing member for interposing the cloth,
a second pressing member for interposing the
cloth, and a third pressing member for interpos-
ing the cloth,
when the cloth is delivered from the clamp unit
to the intermediate holding unit, the second
pressing members and the third pressing mem-
bers in the pair of cloth interposing units grasp
the cloth disposed at the predetermined space
between the first claw unit and the first claw re-
ceiving unit, and the second claw unit and the
second receiving unit, and
the first pressing members in the pair of cloth
interposing units grasp a corner portion of the
cloth protruding from the first claw unit and the
first claw receiving unit.

3. The cloth feeding device according to claim 2,

wherein the first pressing members, the second
pressing members, and the third pressing members
in the pair of cloth interposing units are disposed to
have a predetermined second space from each oth-
er.

4. The cloth feeding device according to claim 1,
wherein the intermediate holding unit includes a suc-
tion unit that sucks the corner portion of the cloth
protruding from the first claw unit and the first claw
receiving unit.

5. A cloth spreading device comprising:

a clamp unit that grasps a corner portion of a
cloth; and
an intermediate holding unit that grasps the cor-
ner portion from the clamp unit that grasps the
corner portion of the cloth,
wherein the clamp unit includes

a first claw unit and a first claw receiving
unit that are disposed to be openable and
closable for grasping the corner portion, and
a second claw unit and a second claw re-
ceiving unit that are disposed to have a pre-
determined space from the first claw unit
and the first claw receiving unit, and are
openable and closable,

the intermediate holding unit further includes a
pair of cloth interposing units that are opened
and closed to interpose the cloth,
the pair of cloth interposing units each have a
first pressing member for interposing the cloth,
a second pressing member for interposing the
cloth, and a third pressing member for interpos-
ing the cloth,
when the cloth is delivered from the clamp unit
to the intermediate holding unit, the second
pressing members and the third pressing mem-
bers in the pair of cloth interposing units grasp
the cloth disposed at the predetermined space
between the first claw unit and the first claw re-
ceiving unit, and the second claw unit and the
second receiving unit,
the first pressing members in the pair of cloth
interposing units grasp a corner portion of the
cloth protruding from the first claw unit and the
first claw receiving unit, and
when the cloth is delivered from the cloth inter-
posing unit to the expansion clamp, the expan-
sion clamp interposes the cloth disposed at pre-
determined second spaces between the first
pressing member, the second pressing mem-
ber, and the third pressing member.

6. The cloth spreading device according to claim 5,
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wherein the intermediate holding unit includes a suc-
tion unit that sucks the corner portion of the cloth
protruding from the first claw unit and the first claw
receiving unit.
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