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(57)  The invention relates to a belt loop sewing ap-
paratus including: a holding unit which holds one of ends
in a longitudinal direction of a belt loop disposed in the
longitudinal direction; a clamp unit which includes a loop
clamp capable of clamping or releasing the other end of
the belt loop from a holding position set by the holding
unit and which moves the loop clamp in a direction cross-
ing the longitudinal direction; a fork unit which includes,
on atip, afork formed into a forked shape and interposing
the beltloop between the holding unit and the loop clamp,
which is rotatable around an axis in the direction crossing
the longitudinal direction and movable in the direction
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Belt loop sewing apparatus and method of controlling belt loop sewing apparatus

crossing the longitudinal direction together with the loop
clamp, and which folds one of the ends of the belt loop
back toward a central side of the belt loop by a rotation
of the fork unit; and a controller which controls the rotation
of the fork unit in order to fold the one of the ends of the
belt loop back toward the central side of the belt loop,
wherein the held beltloop is moved in the direction cross-
ing the longitudinal direction to place the belt loop in a
sewing position of a sewing machine, and wherein the
controller moves the loop clamp holding the belt loop by
a predetermined amountin the direction crossing the lon-
gitudinal direction and then rotates the fork unit to fold
the end of the belt loop.
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Description
[TECHNICAL FIELD]

[0001] The presentinvention relatesto a beltloop sew-
ing apparatus for feeding, to a sewing machine, a belt
loop for inserting a belt therethrough which is to be sewn
onto a waist part of pants or skirts, and a method of con-
trolling the belt loop sewing apparatus.

[BACKGROUND ART]

[0002] When the belt loop is to be sewn, convention-
ally, an end of the belt loop is folded back toward a central
side in alongitudinal direction of the belt loop and a seam
is then formed on the end so that the belt loop is sewn
onto a cloth. In some cases, however, there is caused a
so-called dog ear in which the end is not folded back
straight in the longitudinal direction but is sewn with a
positional shift. In these cases, the end of the belt loop
which is folded back is protruded from the central side in
the longitudinal direction of the belt loop. For this reason,
an appearance is poor and a commercial value of a sewn
product is thus deteriorated.

[0003] For this reason, as disclosed in Japanese Pat-
ent Application Publication JP-A-2000-167282, there is
conventionally known the technique in which a guide
member is provided on both side ends of a belt loop and
a portion to be folded back in the belt loop is regulated
by means of the guide member and is thus folded back
in a longitudinal direction when an end of the belt loop is
to be folded back toward a central side in the longitudinal
direction, for example.

[0004] In the technique of JP-A-2000-167282, howev-
er, in some cases in which a belt loop is formed by a raw
material which is hard to fold back in a desirable direction,
for example, a raw material having an oblique texture
and such a characteristic as to be bent obliquely along
the texture, an end of the belt loop is protruded beyond
a guide member, resulting in an occurrence of a dog ear
even if a portion to be folded back in the belt loop is
regulated by the guide member.

[SUMMARY OF THE INVENTION]

[0005] Itis an object of the invention to provide a belt
loop sewing apparatus which can feed a belt loop to a
sewing machine in a proper fold-back state so as not to
cause a dog ear irrespective of a type of a raw material
to be sewn, and a method of controlling the belt loop
sewing apparatus.

[0006] A first aspect of the invention is directed to a
belt loop sewing apparatus including: a holding unit con-
figured to hold one of ends in a longitudinal direction of
a belt loop disposed in the longitudinal direction; a clamp
unit including a loop clamp capable of clamping or re-
leasing the other end of the belt loop from a holding po-
sition set by the holding unit, the clamp unit configured
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to move the loop clamp in a direction crossing the longi-
tudinal direction; a fork unit including, on a tip thereof, a
fork formed into a forked shape and interposing the belt
loop provided between the holding unit and the loop
clamp, the fork unit configured to be rotatable around an
axis in the direction crossing the longitudinal direction
and movable in the direction crossing the longitudinal
direction together with the loop clamp to fold one of the
ends of the belt loop back toward a central side of the
belt loop by a rotation of the fork unit; and a controller
configured to control the rotation of the fork unit to fold
the one of the ends of the belt loop back toward the central
side of the belt loop, wherein the held belt loop is moved
in the direction crossing the longitudinal direction to place
the belt loop in a sewing position of a sewing machine,
and wherein the controller is configured to move the loop
clamp holding the belt loop by a predetermined amount
in the direction crossing the longitudinal direction and
then to rotate the fork unit to fold the end of the belt loop.
[0007] The "predetermined amount" represents a val-
ue having a size and an orientation together and deter-
mines a moving amount for the movement of the loop
clamp, and may include a moving direction thereof (a
positive direction or a negative direction).

[0008] A second aspect of the invention has the same
structure as the structure according to the first aspect,
and the controller may be configured to move the loop
clamp holding the belt loop by the predetermined amount
in the direction crossing the longitudinal direction and
then to rotate the fork unit to fold the other end of the belt
loop back toward the central side of the belt loop in a
state in which the one end side of the belt loop is sewn
onto a cloth by the sewing machine and the other end
side of the belt loop is clamped by the loop clamp.
[0009] A third aspect of the invention has the same
structure as the structure according to the first or second
aspect, and the sewing machine may further includes:
an operating unit configured to previously set and input
a direction crossing the longitudinal direction and a mov-
ing amount in the direction.

[0010] A fourth aspect of the invention has the same
structure as the structure according to the first aspect,
and the controller may be configured to set a moving
direction of the loop clamp to be the direction crossing
the longitudinal direction and a direction in which one of
the ends of the belt loop is protruded from the belt loop
when the one of the ends is folded back.

[0011] A fifth aspect of the invention has the same
structure as the structure according to the second aspect,
and the controller may be configured to set a moving
direction of the loop clamp to be the direction crossing
the longitudinal direction and a reverse direction to a di-
rection in which the other end of the belt loop is protruded
from the belt loop when the other end is folded back.
[0012] According to the first aspect and the inventions
described in dependent aspects, in the case in which it
is assumed that the end to be folded back toward the
central side of the belt loop is protruded from the central
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side, it is possible to fold the end of the belt loop back
toward the central side of the belt loop if the loop clamp
interposing the belt loop having the one end side fixed
thereto is moved by the predetermined amount in the
direction crossing the longitudinal direction of the belt
loop, that is, a direction cancelling the protrusion and the
end of the belt loop is then folded back by the fork unit.
[0013] By sewing the portion in which the end of the
belt loop is folded back toward the central side, it is pos-
sible to suppress an occurrence of a dog ear, thereby
sewing the belt loop properly.

[0014] According to the second aspect and the inven-
tions described in dependent aspects, in the case in
which it is assumed that the other end is protruded from
the central side of the belt loop when the end at the other
end side of the belt loop interposed by the loop clamp is
to be folded back toward the one end side of the belt loop
sewn onto the cloth, the loop clamp interposing the belt
loop is moved by the predetermined amount in a reverse
direction to the direction in which the other end is pro-
truded, thereby regulating the orientation of the belt loop
and then folding back the other end of the belt loop by
means of the fork unit. Thus, it is possible to fold back
the other end of the belt loop without a protrusion from
the central side of the belt loop.

[0015] According to the third aspect of the invention,
the direction crossing the longitudinal direction and the
moving amount in the direction can be previously set and
input. Therefore, it is possible to continuously carry out
an operation from a serial fold-back work to a work for
sewing the belt loop.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0016] The following description of a preferred embod-
iment of the present invention serves to explain the in-
vention in greater detail in conjoint with the drawings.
These show:

Fig. 1 is a perspective view showing a whole belt
loop sewing apparatus;

Fig. 2 is a perspective view showing a sewing ma-
chine body side of the belt loop sewing apparatus;
Fig. 3 is a block diagram showing a control system
of the belt loop sewing apparatus;

Fig. 4 is a perspective view showing a periphery of
a throat plate in the belt loop sewing apparatus;
Figs. 5A and 5B are explanatory views showing an
example of a sewing shape of a belt loop, Fig. 5A
shows a basic shape of the belt loop and Fig. 5B
shows an applied shape of the belt loop;

Figs. 6A to 6C are views for explaining an operation
of fold-back at one of end sides of the belt loop;
Figs. 7A to 7C are views for explaining an operation
of fold-back at the other end side of the belt loop;
Fig. 8 is a general flow chart related to a control of
the belt loop sewing apparatus; and

Fig. 9 is a flow chart for forming a belt loop.
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[DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS]

[0017] A preferred embodiment for carrying out the in-
vention will be described below with reference to the
drawings. In the embodiment which will be described be-
low, technically preferable various restrictions are im-
posed to carry out the invention. However, the scope of
theinvention is not restricted to the following embodiment
and example shown in the drawings.

<Summary of Sewing Machine>
<Summary of Belt Loop Sewing Apparatus>

[0018] In Figs. 1 to 4, a belt loop sewing apparatus 10
includes a belt loop sewing machine 1 having a sewing
machine body 2 and a belt loop feeding apparatus 100.
[0019] The belt loop feeding apparatus 100 constitut-
ing a main part of the present invention includes holding
unit (a loop holding pawl 66, a loop pull-in portion 60b)
for holding one of ends in a longitudinal direction of a belt
loop B disposed in the longitudinal direction, a clamp unit
30 which has a loop clamp 31 capable of interposing or
releasing the other end side of the belt loop B from a
holding position ser by the holding unit and enables a
movement of the loop clamp 31 in a direction crossing
the longitudinal direction, a fork unit 38 which has, on a
tip, a fork portion 38A forked to interpose the belt loop B
between the holding unit and the loop clamp 31, is rotat-
able around an axis in the direction crossing the longitu-
dinal direction and folds one of the ends of the belt loop
B back toward a central side of the belt loop through a
rotation and holds the end, and controller for controlling
the rotation of the fork unit 38 in order to fold one of the
ends of the belt loop B back toward the central side of
the belt loop B, and feeds the belt loop held by the clamp
unit 30 and the fork unit 38 to the belt loop sewing ma-
chine 1.

<Sewing Machine Body 2>

[0020] The sewingmachine body 2 constituting the belt
loop sewing machine has a frame structure including a
bed portion 2a, a cylinder bed portion 2d extended hor-
izontally from the bed portion 2a, a vertical drum portion
2b erected from the bed portion 2a, and an arm portion
2c extended from the vertical drum portion 2b along a
partabove the bed portion 2a and the cylinder bed portion
2d.

[0021] In the following description, it is assumed that
a horizontal direction along a longitudinal direction of the
cylinder bed portion 2d and the arm portion 2c is set to
be a Y-axis direction, a horizontal direction which is or-
thogonal to the Y-axis direction is set to be an X-axis
direction, and a vertical direction is set to be a Z-axis
direction, and a surface portion side of the arm portion
2c to be one end side in the Y-axis direction is referred
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to as a "front side" and the vertical drum portion 2b side
to be the other end side in the Y-axis direction is referred
to as an "deeper side" if necessary for explanation.

<Loop Feeding Mechanism 60>

[0022] A loop feeding mechanism 60 is positioned on
a side of the belt loop sewing machine 1 and is disposed
on a table T. The loop feeding mechanism 60 includes a
loop send-out portion 60a fixed to a front side of the clamp
unit 30 and a loop pull-in portion 60b fixed to a deeper
side through the clamp unit 30.

[0023] The loop send-out portion 60a includes a deliv-
ering roller 61 (Fig. 3) for holding a long tape material
wound around a reel and delivering the tape material to
a send-out port provided on the deeper side, a send-out
motor 62 (Fig. 3) for rotating and driving the delivering
roller 61, a cutter 63 (Fig. 3) for cutting the tape material
sent out in a predetermined length, and an air cylinder
64 for cutting (Fig. 3) which drives the cutter 63.

[0024] The loop pull-in portion 60b constitutes holding
unit for holding one of the ends in the longitudinal direc-
tion of the belt loop.

[0025] The loop pull-in portion 60b includes a loop
holding pawl 66 serving as a loop holding portion for in-
terposing and holding a tip of the tape material sent out
of the send-out port from upper and lower sides, a rod
65 having the loop holding pawl 66 on a tip, a Y-axis
motor 68 (Fig. 3) for moving the rod 65 forward and back-
ward in the Y-axis direction, and an air cylinder 67 (Fig.
3) for switching interposing and releasing states of the
looping holding pawl! 66.

[0026] Theloop holding pawl 66 can be moved forward
and backward between the send-out port of the loop
send-out portion 60a and a standby position on the loop
pull-in portion 60b side (the deeper side) beyond the
clamp unit 30 with the forward and backward movements
of the rod 65.

[0027] As will be described below, the tape material T
is disposed to pass through the loop clamp 31 of the
clamp unit 30 when the loop holding pawl 66 holding the
tip of the tape material T is moved from the send-out port
to the standby position.

[0028] The cutter 63 is disposed opposite to a tape
material moving path between the reel portion and the
send-out port and cuts the tape material in an operation
of the air cylinder 64 for cutting.

[0029] A length of the tape material to be cut from the
tip to the cutter 63, that is, a length of the belt loop B is
determined by controlling a driving amount of the send-
out motor 62 and a moving amount of the loop holding
pawl 66 through controller 80.

<Clamp unit 30>
[0030] The clamp unit 30 has a loop clamp capable of

interposing or releasing the other end of the belt loop in
a state in which the longitudinal direction of the loop is
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turned into a predetermined direction, and can move the
loop clamp in the direction crossing the longitudinal di-
rection.

[0031] The clamp unit 30 is disposed between the loop
send-out portion 60a and the loop pull-in portion 60b in
the loop feeding mechanism 60 in the Y-axis direction,
and is positioned at an opposite side to the belt loop sew-
ing machine 1 with an X-axis direction line passing
through the loop send-out portion 60a and the loop pull-
in portion 60b interposed therebetween in the X-axis di-
rection.

[0032] The clamp unit 30 includes a hollow support
member 34 fixed onto the table T, a holding block 32
supported on the support member 34 movably in the X-
axis direction, the Y-axis direction and the Z-axis direc-
tion, and the loop clamp 31 supported on a tip of the
holding block 32 (left in the X-axis direction in Fig. 1) and
having an upper clamp 31a and a lower clamp 31b which
interpose the beltloop B therebetween as shown in Fig. 4.
[0033] Furthermore, an air cylinder 33 for a clamp, an
X-axis motor 35 for a clamp, a Y-axis motor 36 for a
clamp, and a Z-axis air cylinder 37 for a clamp are fixedly
disposed in the support member 34 of the clamp unit 30
as shown in Fig. 3. The air cylinder 33 for a clamp serves
tomove the upperclamp 31 a of the loop clamp 31 upward
and downward to switch the interposing and releasing
states of the belt loop B. The X-axis motor 35 for a clamp
serves to move the holding block 32 in the X-axis direc-
tion. The Y-axis motor 36 for the clamp serves to move
the holding block 32 in the Y-axis direction. The Z-axis
air cylinder 37 for a clamp serves to move the holding
block 32 vertically in the Z-axis direction.

[0034] As shown in Fig. 4, the lower clamp 31b of the
loop clamp 31 is fixed to the holding block 32 and the
upper clamp 31a is supported to be vertically movable
just above the lower clamp 31b. Moreover, a lower sur-
face of a tip portion of the upper clamp 31ahas aconcave
holding portion 31c formed thereon in a Y direction. The
holding portion 31c has a slightly greater width than a
width of the belt loop B. The belt loop B is held to be fitted
in the holding portion 31c. The belt loop B is fitted and
held in the holding portion 31c so that the hold is carried
out with a longitudinal direction thereof set along the Y-
axis direction.

[0035] A holding pressure of the belt loop B through
the air cylinder 33 for a clamp is regulated in such a man-
ner that the belt loop B can be pulled out upon receipt of
a certain tension in the Y-axis direction.

[0036] The holding block 32 is supported on the sup-
port member 34 in a combination of a slide guide capable
of carrying out a sliding motion in each of the X-, Y- and
Z-axis directions, for example, and can perform a move-
ment in each of the directions, which is not shown. The
loop clamp 31 can be moved, together with the holding
block 32, to an optional position and an optional height
over an X - Y plane in cooperation with the X- and Y-axis
motors 35 and 36 for a clamp and the Z-axis cylinder 37
for a clamp.
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[0037] For example, by moving the loop clamp 31, it
is possible to deliver the belt loop B from a feeding posi-
tion through the loop feeding mechanism 60 to a sewing
executing position in the vicinity of the tip of the cylinder
bed portion 2d of the sewing machine shown in Fig. 4,
to move the belt loop B depending on each of sewing
places in the case in which a sewing operation is carried
out over the places of the belt loop B in the sewing exe-
cuting position, or to regulate an orientation or arrange-
ment of the belt loop B in such a manner that the belt
loop B takes a predetermined shape of the belt loop.
[0038] Moreover, the forked member 38 is provided
adjacently to the loop clamp 31 at the loop pull-out portion
60b side (the deeper side) side by side with the holding
block 32, and can be moved in the direction crossing the
longitudinal direction together with the loop clamp 31.
[0039] In addition, the fork unit 38 is supported on the
holding block 32 so as to be rotatable around an X axis
and to be forward or backward movable in the X-axis
direction with respect to the holding block 32.

[0040] A forward or backward moving operation in the
X-axis direction is applied to the fork unit 38 by means
of an air cylinder 40 for a fork which is provided on the
holding block 32 so that the fork unit 38 is moved to a
position placed side by side with the loop clamp 31 in the
forward movement and is moved rightward from the loop
clamp 31 in the backward movement.

[0041] Moreover, a rotating operation is applied to the
fork unit 38 in a normal direction or a reverse direction
around the X axis by means of a rotary actuator 41 pro-
vided on the holding block 32.

[0042] Furthermore, the fork unit 38 is provided with
the fork portion 38A taking a forked shape in which two
bar-shaped members are extended leftward in parallel
from a tip portion (a left end in Fig. 1) in the X-axis direc-
tion, and is disposed in such a manner that the belt loop
B is inserted into a part between the two bar-shaped
members and is thus positioned when the fork unit 38 is
moved forward. By rotating the fork unit 38 in the normal
direction or the reverse direction around the X axis in a
state in which the belt loop B is inserted into the part
between the fork portions 38A, it is possible to wind the
belt loop B by means of the fork portion 38A, thereby
folding back the end of the belt loop B.

[0043] In other words, the fork unit 38 can be rotated
around an axis in the direction crossing the longitudinal
direction and can be moved in the direction crossing the
longitudinal direction together with the loop clamp 31,
and folds back one of the ends of the belt loop toward
the central side of the belt loop through a rotation and
holds the end in that state.

<Belt Loop Sewing Machine 1>

[0044] A structure of the belt loop sewing machine 1
will be briefly described.

[0045] The belt loop sewing machine 1 is fixedly dis-
posed on the table T, and includes at least a sewing ma-
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chine body 2, a needle 11 to which a vertical operation
is to be applied by a well-known needle vertical moving
mechanism (not shown), a throat plate 3 having a needle
hole (not shown) for causing the needle 11 to penetrate
formed thereon and fixed onto an upper surface of the
cylinder bed 2d, a loop presser mechanism 50 having a
bodice feeding lower plate 51 disposed on the throat plate
3 and serving to mount a cloth (a bodice) to which the
belt loop B is to be sewn and a loop presser 52 for press-
ing the belt loop B by a downward moving operation onto
the bodice feeding lower plate 51, a cloth presser mech-
anism 70 having a cloth presser 71 for holding the cloth,
and a well-known shuttle mechanism (not shown) pro-
vided in the cylinder bed portion 2d.

[0046] The needle 11 and the shuttle mechanism are
coupled to a sewing machine motor 13 (Fig. 3) such as
a servo motor and are operated interlockingly with a driv-
ing source.

<Loop Presser Mechanism 50>

[0047] As shown in Figs. 2 and 4, the loop presser
mechanism 50 includes a cloth feeding table 59 disposed
movably in the X-axis direction and the Y-axis direction
over the cylinder bed portion 2d, and the loop presser 52
supported on the tip attaching portion 58 of the cloth feed-
ing table 59 so as to be vertically movable.

[0048] The cloth feeding table 59 is coupled to an X-
axis motor 53 for a cloth (an X-axis motor) and a Y-axis
motor 54 for a cloth (a Y-axis motor) which are disposed
inthe cylinder bed portion 2d. The X-axis motor 53 moves
the cloth feeding table 59 in the X-axis direction and the
Y-axis motor 54 moves the cloth feeding table 59 in the
Y-axis direction.

[0049] Both the X-axis motor 53 and the Y-axis motor
54 are pulse motors, and a feedback control based on
outputs of encoders 55 and 56 provided on respective
output shafts is carried out in order to position the belt
loop B and the cloth in such a manner that a needle lo-
cation is carried out into a predetermined stitch point de-
termined in a sewing pattern synchronously with aneedle
location for each needle.

[0050] The movement in the X direction of the cloth
feeding table 59 may cause the loop presser 52 to be
moved over an approximation straight line in the X direc-
tion by enabling the base portion of the cloth feeding table
to be rotated around a vertical axis.

[0051] A vertical moving operation is applied to the
loop presser 52 by means of a pulse motor 57 for a loop
presser (Fig. 3) which is fixed to the cloth feeding table 59.
[0052] A lower end of the loop presser 52 is provided
with an almost rectangular frame portion 52a having a
slightly greater width than the width of the belt loop B.

<Cloth Presser Mechanism 70>

[0053] A support member 72 has a base portion sup-
ported on the cloth feeding table 59 movably in the Y
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direction, and is extended in the Y-axis direction at the
side of the cylinder bed portion 2d. The support member
72 fixedly supports, on a tip portion, a pair of cloth press-
ers 71 and 71 separated from each other in the Y-axis
direction, and an air cylinder 73 for cloth pressing which
moves the cloth pressers 71 and 71 upward and down-
ward.

[0054] Both of the cloth pressers 71 and 71 are dis-
posed to press the cloth (bodice) on both sides in the Y-
axis direction of the frame portion 52a.

[0055] The support member 72 is moved integrally in
the movement in the X-axis and Y-axis directions of the
cloth feeding table 59, and furthermore, can be moved
to enable a control of a moving amount separately from
the cloth feeding table 59 with respect to the Y-axis di-
rection by setting, as a driving source, the Y-axis motor
74 for a second cloth (a pulse motor) fixed to the cloth
feeding table 59.

[0056] The supportmember 72 fixes the coupling plate
51a extended in the X-axis direction. The coupling plate
51afixes the bodice feeding lower plate 51. Consequent-
ly, the bodice feeding lower plate 51 can be moved in the
Y-axis direction integrally with the support member 72,
that is, the cloth pressers 71 and 71.

[0057] The cloth presser mechanism 70 can move the
cloth interposed between the bodice feeding lower plate
51 and the cloth presser 71 to an optional position in the
Y-axis direction with respect to the frame portion 52a of
the loop presser 52 and can position the cloth by the
structure.

<Control System of Belt Loop Sewing Apparatus>

[0058] The controller 80includes a CPU 81 for carrying
out various processings and controls, an ROM 82 which
writes an operation control program for executing an op-
eration control of the belt loop sewing apparatus 10 and
set information, an RAM 83 serving as a work area for
storing various data in the processing of the CPU 81, and
an EEPROM 84 for recording various set data.

[0059] Moreover, the controller 80 includes an /O in-
terface 85 for connecting various control targets and the
encoders 55 and 56 to the CPU 81.

[0060] In other words, the sewing machine motor 13,
the air cylinder 33 for a clamp, the X-axis motor 35 for a
clamp, the Y-axis motor 36 for a clamp, the Z-axis air
cylinder 37 for a clamp, the rotary actuator 41, the air
cylinder 40 for a fork, the air cylinder 67 for a pawl, the
Y-axis motor 68 for a pawl, the air cylinder 73 for a cloth
presser, the Y-axis motor 74 for a second cloth, the air
cylinder 64 for cutting, the send-out motor 62, the X-axis
motor 53 for a cloth, the Y-axis motor 54 for a cloth, the
pulse motor 57 for a loop presser, and the encoders 55
and 56 are connected to the CPU 81 through the I/O
interface 85.

[0061] Moreover, operating unit 86 including a touch
panel 87 for inputting various sets and a display panel
88 for displaying set information and a start switch 89 for
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inputting a start of a sewing operation are connected to
the controller 80 through the 1/O interface 85.

[0062] Actuations of all the air cylinders 33, 37, 40, 64,
67 and 73 are controlled through an electromagnetic
valve (not shown) for sucking/discharging air from/to the
respective cylinders.

[0063] The CPU 81 executes a control described in a
general flow shown in Fig. 8 in accordance with the op-
eration control program stored in the ROM 82.

[0064] The controller 80 controls respective portions
of the sewing machine, for example, a thread cutting de-
vice and a wiper device which are not shown, thereby
executing various operations related to a sewing work.
[0065] Ata various data setting step ST1, the following
setting operation is carried out through the operation of
the touch panel 87 of the operating unit 86, for example.
[0066] A sewing form of the belt loop B to be sewn by
the belt loop sewing apparatus 10 has the most basic
sewing form (see Fig. 5A) for folding back both ends in-
ward each other and sewing the belt loop onto a bodice
cloth or a sewing form (see Fig. 5B) for folding one of the
ends of the belt loop B in an almost Z shape, folding back
the other end inward and sewing the belt loop onto the
bodice cloth, for example.

[0067] Inthe case in which the belt loops B in the sew-
ing forms are to be sewn, it is necessary to set a plurality
of parameters for the belt loops.

[0068] For example, in the case of the sewing form
shown in Fig. 5A, seams L1 and L2 are sewn in order.
As a parameter for the sewing operation, the operating
unit 86 sets values, for example, a distance Ma from a
seam L1 to an edge on one of ends of the belt loop B, a
distance Mb from the seam L1 to a seam L2, a distance
Md from the seam L1 to a fold-back part on one of the
ends of the belt group B, a distance Me from the seam
L2 to a fold-back part on the other end of the belt loop B,
and a distance Mf from the seam L2 to an edge on the
other end of the belt loop B.

[0069] In the case of the sewing form shown in Fig.
5B, moreover, the seams L1, L2 and L3 are sewninorder.
As a parameter for the sewing operation, the operating
unit 86 sets values, for example, a distance Ma from a
seam L1 to an edge on one of the ends of the belt loop
B, adistance Mb from a seam L2 to a seam L3, a distance
Mc from the seam L1 to the seam L2, a distance Md from
the seam L2 to a fold-back part of one of the ends of the
belt loop B, a distance Me from a seam L3 to a fold-back
part on the other end of the belt loop B, and a distance
Mf from the seam L3 to an edge on the other end of the
belt loop B.

[0070] A control program for controlling each portion
of the sewing machine to form a sewing pattern of each
seam which is selected or a control parameter for defining
an operating amount or operating order for each stitch
which is required for carrying out bar tack or basting is
preset to the ROM 82 or the EEPROM 84.

[0071] When folding back the end of the belt loop B,
moreover, a parameter for regulating the orientation or
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arrangement of the belt loop B to fold the end of the belt
loop B back toward the central side of the belt loop B is
input through the touch panel 87 of the operating unit 86.
[0072] For example, there are set and input data on a
moving amount and a moving direction for moving the
loop clamp 31 interposing the belt loop B by a predeter-
mined amount in the direction crossing the longitudinal
direction of the belt loop B. The set data are recorded in
the EEPROM 84 and are read and utilized in the control
of the movement of the loop clamp.

[0073] When the various setting operations are ended,
a belt loop forming step ST2 is executed through an op-
eration of a completing switch (not shown) provided on
the touch panel 87.

[0074] The belt loop forming step ST2 controls an op-
eration for cutting the belt loop B having a predetermined
length from the long tape material, holding one of the
ends of the belt loop B through the loop clamp 31 and
folding back the other end by means of the fork unit 38
in the belt loop feeding apparatus 100.

[0075] Description will be given to a moving control
and a folding control of the loop clamp which are to be
executed in the fold-back of the end of the belt loop B in
relation to the invention.

<Fold-back of One End Side of Belt Loop>

[0076] Herein, the moving control and the folding con-
trol of the loop clamp in the fold-back of one end side of
the belt loop B in the basic sewing form of the belt loop
B shown in Fig. 5A will be described with reference to a
view for explaining an operation in Fig. 6.

[0077] First of all, the loop holding pawl 66 of the loop
pull-in portion 60b is caused to approach the vicinity of
the send-out port of the loop send-out portion 60a through
a driving operation of the pawl! Y-axis motor 68, and fur-
thermore, the loop holding pawl 66 of the loop pull-in
portion 60b holds a tip b1 of the belt loop (tape material)
B by the operation of the pawl air cylinder 67 (step S201).
[0078] Subsequently, the loop holding pawl 66 is re-
turned and moved in a standby position direction by the
pawl Y-axis motor 68 and the held belt loop (tape mate-
rial) B is pulled in toward the clamp unit 30 side (step
S202). When the belt loop (tape material) B is sent out
by a predetermined length set in the various data setting
step ST1 (Yes at step S203), the pawl Y-axis motor 68
is stopped (step S204). A pull-out amount of the belt loop
(tape material) B is detected by an encoder 68A of the
pawl Y-axis motor 68.

[0079] Subsequently, the clamp X-axis motor 35
moves the holding block 32 forward, and furthermore,
the clamp air cylinder 33 is operated to interpose the belt
loop (tape material) B pulled in by means of the loop
clamp 31 of the clamp unit 30 (step S205).

[0080] Then, the cutting air cylinder 64 is operated so
that the belt loop (tape material) B is cut to have a pre-
determined length by means of the cutter 63 and the belt
loop B having the predetermined length is thus obtained
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(step S206).

[0081] The belt loop B has one of the ends (a tip por-
tion) b1 held by the loop holding pawl 66 and has an
intermediate part interposed by the loop clamp 31.
[0082] Subsequently, the fork air cylinder 40 is oper-
ated to move the fork unit 38 forward (step S207) to bring
a state in which a tip side of the belt loop B is inserted
into the fork portion of the fork unit 38 (See Fig. 6A).
[0083] In this state, for example, in the case in which
it is predicted that a so-called dog ear is generated on
the end b1 atone end side or the case in which generation
is confirmed in a previous trial work as shown in a two-
dotted chain line of Fig. 6A, an operator of a sewing ma-
chine presets a regulating operation for eliminating the
dog ear (a loop clamp moving control) to be valid or
invalid, and furthermore, inputs and sets data on a pa-
rameter (a numeric value or a mark) related to a direction
and a moving amount in order to move the loop clamp
31 interposing the belt loop B in such a direction that the
end b1 of the belt loop B is assumed to be protruded in
the X direction at the various data setting step (step ST1).
[0084] In the case of Fig. 6A, in the case in which the
end b1 of the belt loop B is protruded toward a right side
in the drawing, the loop clamp 31 is set to be moved by
a predetermined length rightward in the drawing.
[0085] Forexample,inthe caseinwhichtheloop clamp
31 is moved by "2 mm" rightward in the drawing along
the X-axis direction, "-2 (a moving amount of 2 mm and
a negative side in a moving direction) is input as a pa-
rameter. The parameter represents a value decided to
be valid for folding the end of the belt loop B by the op-
erator depending on the orientation of the belt loop B
recognized visually by the operator or the raw material
of the belt loop B and may be an optional value.

[0086] In the setting, if the regulating operation is valid
(Yes at step S208), the loop clamp 31 interposing the
belt loop B is moved by 2 mm in a rightward direction to
regulate the orientation of the belt loop B in a state in
which the loop holding pawl 66 holds the end b1 of the
belt loop B (step S209).

[0087] Consequently, the other end is shifted and bent
corresponding to an assumed protrusion of the end b1
in an assumed bending direction of the end b 1 around
the end b 1 interposed by the loop holding pawl 66 as in
a belt loop B’ shown in a two-dotted chain line of Fig. 6B.
[0088] Afterthe loop clamp moving control is executed
to regulate the orientation of the belt loop B or the fork
unit 38 is moved forward when the regulating operation
is invalid, subsequently, a fold-back operation is carried
out (step S210). In the fold-back operation, the rotary
actuator 41 is operated to execute a folding control for
rotating the fork unit 38 around the X axis, for example,
in a normal direction.

[0089] In other words, when the fork unit 38 is rotated
in the normal direction at a predetermined angle of 180
degrees or more, that is, an angle at which the belt loop
B can be wound and held, and furthermore, is rotated in
the normal direction at a predetermined rotating angle in
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the middle, the air cylinder 67 for a pawl is operated to
release the loop holding pawl 66. Consequently, the tip
fork portion 38A pulls the end b1 of the belt loop B out of
the loop holding pawl 66, and furthermore, the end b 1
of the belt loop B is folded back inward (downward in Fig.
6C). Thus, it is possible to fold the end b1 of the belt loop
B toward the central side of the belt loop B and to thus
hold the end b1.

[0090] Accordingly, the controller 80 constitutes con-
troller for controlling the rotation of the fork unit in order
to fold one of the ends of the belt loop toward the central
side of the belt loop.

[0091] Itis also possible to pull the belt loop tip out of
the loop holding pawl 66 by only a rotating force of the
fork unit 38 without releasing the loop holding pawl 66.

[0092] When the folding control is ended, the belt loop
B held by the loop clamp 31 and the fork unit 38 is moved
in the direction crossing the longitudinal direction and is
placed in a sewing position of the belt loop sewing ma-
chine 1 (step ST3).

[0093] More specifically, the X-axis motor 35 and the
Y-axis motor 36 for a clamp move the holding block 32
to deliver the belt loop B to a sewing execution position
of the cloth put on the throat plate 3 in a state in which
the belt loop B having the end b 1 folded back is held by
the loop clamp 31 and the fork unit 38 in the clamp unit
30. At this time, the belt loop B is disposed in such a
manner that the vicinity of the end b1 is opposed to a
vertical moving position of the needle 11.

[0094] Then, asewing operationis started by a starting
switching manipulation for the sewing operation through
the operator so that a belt loop sewing step is executed
(step ST4).

[0095] In other words, the pulse motor 57 is operated
so that the loop presser 52 is moved downward to press
and hold the end b 1 of the belt loop B which is folded
back and the cloth. Moreover, the air cylinder 40 does
not act so that the fork unit 38 is returned and moved
backward to an initial position. After the fork portion is
pulled out of the belt loop B, the cloth feeding table 59 is
moved by means of the X-axis motor 53 and the Y-axis
motor 54 for the cloth, and furthermore, the driving source
of the sewing machine body is subjected to an operation
control so that the seam L1 having a predetermined
number of stitches is formed and the end b1 of the belt
loop B is thus sewn onto the cloth.

[0096] In the case in which it is assumed that the end
b 1 is protruded from the central side of the belt loop B
when the end b1 of the belt loop B is folded back, thus,
the loop clamp 31 interposing the belt loop B is moved
by a predetermined amount in such a direction that the
end b1 is protruded and the direction of the belt loop B
is regulated, and the end b1 of the belt loop B is folded
back by the fork unit 38. Consequently, it is possible to
fold the end b 1 of the belt loop B without the protrusion
from the central side of the belt loop B.

[0097] Itis possible to hold the belt loop B by the fork
unit 38 and the loop clamp 31 and to deliver and place
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the belt loop B in the sewing position of the sewing ma-
chine in that state. Therefore, a portion in which the end
b 1 of the belt loop B is accurately folded back toward a
central side thereof is sewn. Accordingly, it is possible to
suppress the occurrence of the dog ear, thereby sewing
the belt loop B properly.

[0098] Although the description has been given by tak-
ing, as an example, the control for moving the loop clamp
31 rightward against the protrusion of the end b1 of the
belt loop B which is folded back from the central side
toward the right side in the embodiment, it is sufficient to
execute a control for moving the loop clamp 31 leftward
in the case in which the end b 1 of the belt loop B which
is folded back is protruded from the central side toward
the left side.

[0099] Moreover, itis also possible to advance the step
through the switch manipulation by the operator without
automatically executing the operation steps (step S201
to step S210).

<Fold-back of Other End Side of Belt Loop>

[0100] At the belt loop sewing step ST4, a control to
be carried out when folding the other end back in order
to form the seam L1 and to then form the seam L2 on
the other end of the belt loop B will be described with
reference to the view for explaining an operation in Fig. 7.
[0101] There is brought a state in which the seam L1
on the end side is formed and the end b1 is sewn onto
the bodice cloth, and then, the loop clamp 31 once re-
leases the belt loop B and is moved in the Y direction,
and the other end of the belt loop B is interposed. Ac-
cordingly, the seam L1 serves as the loop holding pawl
66 in the fold-back of the one end side.

[0102] Thereafter, the fork unit 38 is moved forward
and stands by between the loop clamp 31 and the seam
L1 in a state in which the belt loop B is inserted into the
fork portion on the tip (see Fig. 7A).

[0103] Inthe casein whichitis assumed that the other
end b2 is protruded from the belt loop B so that the dog
ear (a two-dotted chain line) is formed when the other
end b2 of the belt loop B is folded back toward the one
end side of the belt loop B in this state, the operator of
the sewing machine previously selects a validity or an
invalidity of the operation for regulating the other end or
inputs and sets various parameters (data) for regulating
the orientation and arrangement of the belt loop B in var-
ious data setting steps in the same manner as in the
operation for regulating the end b1.

[0104] In this case, it is necessary to move the loop
clamp 31 toward a left side of Figs. 7A to 7C which is
reverse to the protruding direction, thereby cancelling the
protrusion against the protrusion of the other end b2 of
the belt loop B rightward in Figs. 7A to 7C, for example.
Accordingly, "+2 (a moving amount of 2 mm and a pos-
itive side in a moving direction)" is input and set as a
parameter for moving the loop clamp 31 by a predeter-
mined amount leftward in Figs. 7A to 7C in the X-axis
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direction, for example.

[0105] When the loop clamp moving control is execut-
ed so that the regulating operation is carried out, the loop
clamp 31 interposing the belt loop B is moved leftward
by 2 mm to regulate the orientation of the belt loop B in
a state in which the end side of the belt loop B is fixedly
sewn onto the cloth (Fig. 7B).

[0106] There is made a difference in that the loop
clamp 31 is set to be moved in the same direction as the
shift assuming direction of the end in the case of the end
b1, while the loop clamp 31 is movedin areverse direction
to the shift assuming direction of the end in the case of
the other end b2.

[0107] After the loop clamp moving control is executed
to regulate the orientation of the belt loop B, the rotary
actuator 41 is then rotated in a reverse direction to re-
versely rotate the fork unit 38. Consequently, the other
end b2 of the belt loop B is pulled out of the loop clamp
31 and the end b2 on the other end side of the belt loop
B is folded back toward the end side of the belt loop B,
and the other end b2 of the belt loop B is folded downward
fromthe central side of the beltloop B as shown in Fig. 7C.
[0108] The loop presser 52 is moved downward onto
the portion thus obtained by folding the other end b2 back
so that the other end b2 of the belt loop B which is folded
back and the cloth are pressed and held. Moreover, the
fork unit 38 is moved backward and the other end b2 is
then pulled out of the belt loop B, and thereafter, each
portion of the sewing machine is subjected to an opera-
tion control so that the seam L2 is sewn and the other
end b2 of the belt loop B is sewn onto the cloth.

[0109] Inthe case in which itis assumed that the other
end b2 is protruded from the belt loop B when the other
end b2 is to be folded back, thus, the loop clamp 31 in-
terposing the belt loop B is moved by a predetermined
amount in a reverse direction to the protrusion assuming
direction of the other end b1 to regulate the orientation
of the belt loop B, and the other end b2 of the belt loop
B is then folded back by the fork unit 38. Consequently,
the other end b2 of the belt loop B can be folded back
without the protrusion from the central side of the belt
loop B.

[0110] By sewing a portion in which the other end b2
of the belt loop B is folded back toward the central side,
it is possible to suppress the occurrence of the dog ear,
thereby sewing the belt loop B properly.

[0111] Inthe casein which itis assumed that the other
end b2 of the belt loop B which is folded back is not pro-
truded from the central side, moreover, the fork unit 38
is rotated to fold the other end b2 of the belt loop B back
toward the central side of the belt loop B without the ex-
ecution of the loop clamp moving control.

[0112] In the embodiment, the description has been
given by taking, as an example, the control for moving
the loop clamp 31 leftward against the protrusion of the
other end b2 of the belt loop B which is folded back from
the central side toward the right side. In the case in which
the other end b2 of the belt loop B which is folded back
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is protruded from the central side toward the left side,
however, it is sufficient to execute the control for moving
the loop clamp 31 rightward.

[0113] Moreover, it is also possible to advance the re-
spective operation steps through a switch manipulation
by the operator without automatically executing them.
[0114] Although the description has been given to the
example of the belt loop B taking the basic sewing shape
shown in Fig. 5A in the embodiment, moreover, it is pos-
sible to fold back the other end of the belt loop B toward
the central side of the belt loop B by executing the same
loop clamp moving control and folding control also in the
case in which the seam L3 is formed on one of the end
sides of the belt loop B in a sewing form taking an almost
Z shape at the other end side shown in Fig. 5B.

[0115] The invention is not restricted to the embodi-
ment.
[0116] For example, in some cases in which the end

(the end b1, the other end b2) of the belt loop B is folded
back toward the central side of the belt loop B to prevent
the end from being protruded from the belt loop B and
the fork unit 38 is then moved backward and is thus pulled
out of the belt loop B, the arrangement of the end of the
belt loop B dragged to follow the movement of the fork
unit 38 is shifted so that the end is protruded from the
central side of the belt loop B.

[0117] Inthe case in which it is assumed that the fork
unit 38 is moved backward and the arrangement of the
end of the belt loop B is thus shifted so that the end of
the belt loop B is protruded from the central side of the
belt loop B, thus, it is sufficient to execute the loop clamp
moving control in order to obtain an arrangementin which
the end is previously inclined in a reverse direction to the
direction in which the fork unit 38 is moved backward.
[0118] Ifthe end of the beltloop B is previously inclined
in the reverse direction to the direction in which the fork
unit 38 is moved backward, the end of the belt loop B
dragged by the fork unit 38 in the backward movement
of the fork unit 38 is folded back onto the belt loop B.
[0119] Forexample, inthe case of the loop clamp mov-
ing control in the fold-back of the belt loop B at one of
the end sides shown in Figs. 6A to 6C, a control for pre-
viously moving the loop clamp 31 rightward in the drawing
is executed corresponding to the protrusion of the end b
1 of the belt loop B due to the dragging against the as-
sumption that the end b 1 is dragged by the fork unit 38
moved backward in the X-axis direction, that is, toward
the right side in the drawing and is thus protruded from
the belt loop B rightward in the drawing.

[0120] For example, there is executed a loop clamp
moving control based on a parameter of "-3" obtained in
a combination of a parameter of "-1" for correcting the
protrusion of the end which is caused by the backward
movement of the fork unit 38 with a parameter of "-2" for
folding back the end b 1 of the belt loop B. Consequently,
there is brought a state in which the end b1 of the belt
loop B subjected to the fold-back control is previously
protruded slightly from the left side of the belt loop B.
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When the fork unit 38 is moved backward, thus, the end
b1 of the belt loop B is hidden under the belt loop B and
is thus folded back.

[0121] For example, moreover, in the case of the loop
clamp moving control in the fold-back of the belt loop B
at the other end side shown in Figs. 7A to 7C, a control
for previously moving the loop clamp 31 leftward in the
drawing is executed corresponding to the protrusion of
the other end b2 of the belt loop B due to the dragging
against the assumption that the other end b2 is dragged
by the fork unit 38 moved backward in the X-axis direc-
tion, that is, toward the right side in the drawing and is
thus protruded from the belt loop B rightward in the draw-
ing.

[0122] For example, there is executed a loop clamp
moving control based on a parameter of "+3" obtained
in a combination of a parameter of "+1" for correcting the
protrusion of the end which is caused by the backward
movement of the fork unit 38 with a parameter of "+2" for
folding back the other end b2 of the belt loop B. Conse-
quently, there is brought a state in which the other end
b2 of the belt loop B subj ected to the fold-back control
is previously protruded from the left side of the belt loop
B. When the fork unit 38 is moved backward, thus, the
other end b2 of the belt loop B is hidden under the belt
loop B and is thus folded back.

[0123] Although the case in which the parameters for
correcting the protrusion of the end with the backward
movement of the fork unit 38 are set to be "-1" and "+1"
respectively is taken as an example in the embodiment,
the corrected parameter may be an optional value de-
pending on a shift amount of the end dragged by the
movement of the fork unit 38, for example, represents a
value decided by the operator as to whether the raw ma-
terial of the belt loop B easily follows the movement of
the fork unit 38 or a value for correcting the shift after
actual dragging.

[0124] Itis a matter of course that a corrected param-
eter is "zero" when the end of the belt loop B follows the
movement of the fork unit 38 with difficulty and is not
dragged.

[0125] The application of the invention is not restricted
to the embodiment but changes can be properly made
without departing from the gist of the invention.

[0126] In the above-described embodiment, the belt
loop feeding apparatus 100 includes the loop holding
pawl 66 and a loop pull-in portion 60b as the holding unit.
However, according to the invention, an embodiment
may be employed in which any holding unit (the loop
holding pawl 66, the loop pull-in portion 60b) is not pro-
vided on the belt loop feeding apparatus 100. For exam-
ple, in a case that the one end b1 of the belt loop B has
been already sewn onto a bodice cloth and only the other
end b2 of the belt loop B is needed to be folded back
toward the one end side of the belt loop B, it is not nec-
essary to provide the holding unit (the loop holding pawl
66, the loop pull-in portion 60b) on the belt loop feeding
apparatus 100 of the present invention.
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Claims

1.

A belt loop sewing apparatus comprising:

a holding unit configured to hold one of ends in
a longitudinal direction of a belt loop disposed
in the longitudinal direction;

a clamp unit including a loop clamp capable of
clamping or releasing the other end of the belt
loop from a holding position set by the holding
unit, the clamp unit configured to move the loop
clamp in a direction crossing the longitudinal di-
rection;

a fork unit including, on a tip, a fork formed into
aforked shape and interposing the belt loop pro-
vided between the holding unit and the loop
clamp, the fork unit configured to be rotatable
around an axis in the direction crossing the lon-
gitudinal direction and movable in the direction
crossing the longitudinal direction together with
the loop clamp to fold one of the ends of the belt
loop back toward a central side of the belt loop
by a rotation of the fork unit; and

a controller configured to control the rotation of
the fork unit to fold the one of the ends of the
belt loop back toward the central side of the belt
loop,

wherein the held belt loop is moved in the direc-
tion crossing the longitudinal direction to place
the belt loop in a sewing position of a sewing
machine, and

wherein the controller is configured to move the
loop clamp holding the belt loop by a predeter-
mined amount in the direction crossing the lon-
gitudinal direction and then to rotate the fork unit
to fold the end of the belt loop.

The belt loop sewing apparatus according to claim
1, wherein the controller is configured to move the
loop clamp holding the belt loop by the predeter-
mined amount in the direction crossing the longitu-
dinal direction and then to rotate the fork unit to fold
the other end of the belt loop back toward the central
side of the belt loop in a state in which the one end
side of the beltloop is sewn onto a cloth by the sewing
machine and the other end side of the belt loop is
clamped by the loop clamp.

The belt loop sewing apparatus according to claim
1 or 2, further comprising:

an operating unit configured to previously set
and input a direction crossing the longitudinal
direction and a moving amount in the direction.

The belt loop sewing apparatus according to claim
1, wherein the controller is configured to setamoving
direction of the loop clamp to be the direction cross-
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ing the longitudinal direction and a direction in which
one of the ends of the belt loop is protruded from the
belt loop when the one of the ends is folded back.

The belt loop sewing apparatus according to claim
2, wherein the controller is configured to set a moving
direction of the loop clamp to be the direction cross-
ing the longitudinal direction and a reverse direction
to a direction in which the other end of the belt loop
is protruded from the belt loop when the other end
is folded back.

A method of controlling a belt loop sewing apparatus,
comprising:

holding one of ends in a longitudinal direction of
a belt loop disposed in the longitudinal direction
by a holding unit;

clamping or releasing, by aloop clamp, the other
end of the belt loop from a holding position of
the holding unit;

interposing the belt loop provided between the
holding unit and the loop clamp by a fork unit;
rotating the fork unit around an axis in the direc-
tion crossing the longitudinal direction and mov-
ing the fork unit in the direction crossing the lon-
gitudinal direction together with the loop clamp;
folding back the one end of the belt loop back
toward a central side of the belt loop by rotating
the fork unit; and

moving the belt loop held by the loop clamp and
the fork unit in the direction crossing the longi-
tudinal direction to place the beltloop in a sewing
position of a sewing machine,

wherein the loop clamp which holds the belt loop
is moved by a predetermined amount in the di-
rection crossing the longitudinal direction, and
then the fork unit is rotated to fold the one end
of the belt loop back toward the central side of
the belt loop.

The controlling method according to claim 6, wherein
the loop clamp which holds the belt loop is moved
by a predetermined amount in the direction crossing
the longitudinal direction, and then the fork unit is
rotated to fold the other end of the belt loop back
toward the central side of the belt loop in a state in
which the one end side of the belt loop is sewn onto
a cloth by the sewing machine and the other end
side of the belt loop is then interposed by the loop
clamp.

The controlling method according to claim 6, wherein
a moving direction of the loop clamp is the direction
crossing the longitudinal direction and a direction in
which the one end of the belt loop is protruded from
the belt loop when the one end is folded back.

10

15

20

25

30

35

40

45

50

55

11

9.

The controlling method according to claim 7, wherein
a moving direction of the loop clamp is the direction
crossing the longitudinal direction and a reverse di-
rection to a direction in which the other end of the
belt loop is protruded from the belt loop when the
other end is folded back.
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Fig. 5B
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