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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a method of
sewing upper and lower buttons having differentnumbers
of holes with a cloth interposed therebetween and con-
trolling a button sewing machine, and a button sewing
method using the button sewing machine.

2. Description of the Related Art

[0002] Conventionally, there has been known a button
sewing machine for sewing an upper button onto a cloth
and sewing a lower button onto the opposite side of the
cloth with the cloth interposed between the upper and
lower buttons.

[0003] Theupperand lower buttons generally have dif-
ferent numbers of holes, and are set in such a manner
that the upper button has four holes and the lower button
has two holes, and a sewing work is thus carried out, for
example (see Figs. 5(a) and 5(b)).

[0004] Therefore, there has been developed a button
sewing machine constituted to sew various upper and
lower buttons having different numbers of holes (for ex-
ample, see JP-A-8-117465).

[0005] JP-A-8-117465 discloses a control apparatus
for a button sewing machine according to the preamble
portion of claim 1.

[0006] The button sewing machine according to JP-A-
8-117465 has such a structure as to separately support
the upper button and the lower button movably in an or-
thogonal direction to the vertical moving position of a nee-
dle. For example, in the case in which the numbers of
the holes of the upper and lower buttons are different
from each other, the lower button is moved in any of the
orthogonal directions in such a manner that the holes of
the upper button and those of the lower button are coin-
cident with each other in a vertical direction with the upper
button fixed to a predetermined position. When the holes
of the upper and lower buttons are coincident with each
other in the vertical direction, the needle is caused to
penetrate through the coincident holes to carry out the
sewing work.

The button sewing machine utilizes a single yarn chain
stitch and each stitch is formed on the underside (outside)
of a lower button B.

[0007] Anordinary operation for sewing upper and low-
er buttons by the conventional button sewing machine
will be described below with reference to Figs. 5(a) and
5(b) and Fig. 6.

[0008] For example, description will be given to the
case in which an upper button A having four holes A1 to
A4 and a lower button B having two holes B1 and B2 are
sewn by the button sewing machine.

[0009] The button sewing machine first makes a first
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set of the holes A1 and A2 of the upper button A, and
makes the hole A1 of the upper button A coincident with
the hole B1 of the lower button B and causes a needle
to penetrate (to be located), thereby forming a first stitch,
and subsequently, locates the needle onto the hole A2
of the upper button A and the other hole B2 of the lower
button B, thereby forming a second stitch. After the same
needle locations into the button holes as those at the first
and second times are alternately repeated, then, an
eighth final needle location (an eighth stitch) is carried
out into holes in the same combination as that of a sev-
enth time (a seventh stitch), and knots and cuts a thread.
Thus, a first cycle is ended.

[0010] Next, the two residual holes A3 and A4 of the
upper buttons A are made as a second set, and the hole
A3 of the upper button A is caused to be coincident with
the hole B1 of the lower button B to penetrate (needle
location), thereby forming afirst stitch, and subsequently,
the needle is located into the hole A4 of the upper button
A and the other hole B2 of the lower button B, thereby
forming a second stitch. After the same needle locations
into the button holes as those at the first and second
times are alternately repeated, an eighth final needle lo-
cation (an eighth stitch) is carried out into holes in the
same combination as that of a seventh time (a seventh
stitch), and knots and cuts the thread. Thus, a second
cycle is ended.

[0011] By the operations in the two cycles, the buttons
are completely sewn.

[Patent Document 1]
JP-A-8-117465

[0012] In the button sewing work described above, as
shown in Fig. 7, a thread T passes through the two holes
B1 and B2 of the lower button B when all stitches are to
be formed in the two cycles.

[0013] More specifically, in case of a button having four
holes, the number of the threads T passing through the
holes of the lower button is a double of the number of
threads T passing through the two holes A1 and A2 of
the upper button A. For this reason, when the needle
penetrates through the holes of the lower button, a pre-
vious thread is stuck and is thus damaged, causing
thread cutting. Consequently, the thread of the button is
unsewn and a resewing work is required again. Thus,
there is a problem in that a working efficiency is deterio-
rated.

[0014] Since the holes of the lower button are filled
with the thread, moreover, a resistance is increased in
the passage of the thread through the holes when the
needle is lifted. Consequently, the thread cannot be suf-
ficiently pulled onto a cloth. As aresult, there is a problem
in that a finish has a low sewing tightness and a com-
mercial value is deteriorated. In the case in which a single
yarn chain stitch is formed, particularly, the thread is apt
to be loosened if the sewing tightness is low. Thus, the
commercial value is remarkably deteriorated.
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[0015] As shown in Fig. 5, furthermore, the thread
(crossover thread) T is laid between the holes of the but-
ton into which the needle is alternately located.

[0016] When the upper and lower buttons having the
different numbers of holes are to be sewn, accordingly,
the numbers of the crossover threads laid between the
respective holes of the upper and lower buttons are dif-
ferent from each other and a double number of threads
are laid over the two holes of the lower button between
the holes of each set in the upper button (A1, A2 and A3,
A4) . For this reason, a stitch is bulged toward the oppo-
site side of the lower button with respect to the cloth.
Consequently, there is a problem in that the quality of a
sewn product is deteriorated.

SUMMARY OF THE INVENTION

[0017] Itisanobjectoftheinventionto provide acontrol
apparatus for a button sewing machine which can de-
crease the number of threads to be laid between two
holes of either of upper and lower buttons which has a
smaller number of holes, thereby preventing thread cut-
ting and suppressing the generation of a sewing failure
to enhance the commercial value of aworkpiece, a meth-
od of controlling the button sewing machine, and a button
sewing method using the button sewing machine.
[0018] Inorderto solve the problems described above,
a first aspect of the invention is directed to a control ap-
paratus forabuttonsewingmachine (100) comprisinga-
needle (N) provided to be vertically movable, upper but-
ton holding means (2) for holding an upper button (A)
having a plurality of holes which is to be sewn onto one
surface side of a cloth (M), lower button holdingmeans
(4) forholdingalowerbutton (B) having a different number
of holes from that of the upper button which is sewn onto
an opposite side of the upperbutton with the cloth inter-
posed therebetween, driving means (for example, upper
button holding portion driving means 3, a lower button
holding means driving motor 52) for moving each of the
upper button holding means and the lower button holding
means independently in an orthogonal direction to a ver-
tical moving path of the needle, and sewing operation
control means (for example, a CPU 71) for controlling
the driving means so as to control operations for sewing
the upper button and the lower button,

wherein the sewing operation control means can execute
to sew the upper and lower buttons onto the cloth in a
combination of a first sewing operation control for con-
trolling the driving means in such a manner that the nee-
dle is located into one of the holes of the lower button
(for example, a hole B2) which is different from the other
hole (for example, a hole B1) into which the needle is
previously located and a second sewing operation control
for controlling the driving means in such a manner that
the needle is located into the same hole (for example,
the hole B1) as that of the lower button into which the
needle is previously located.

[0019] According to the first aspect of the invention,
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the first sewing operation control and the second sewing
operation control are combined with each other by the
sewing operation control means, and the upper button
and the lower button are thus sewn onto the cloth. For
example, therefore, the thread is laid over any two of the
holes of the upper button and the lower button in the first
sewing operation control, while the thread is laid over
any two of the holes of the upper button and the cloth in
the second sewing operation control. Accordingly, it is
possible to decrease the number of the threads to be laid
over any two of the holes of one of the buttons.

[0020] Consequently, thread cutting can be prevented,
and furthermore, a stitch having a high thread tightness
can be formed. Thus, it is possible to enhance the com-
mercial value of a workpiece onto which the upper button
and the lower button are sewn.

[0021] A third aspect of the invention is directed to the
control apparatus for a button sewing machine according
to the first aspect of the invention, wherein it is possible
to set a combination of the holes of the upper button and
the lower button for carrying out the first sewing operation
control, a combination of the holes of the upper button
and the lower button for carrying out the second sewing
operation control, and an order thereof.

[0022] According to the third aspect of the invention,
it is possible to carry out a control corresponding to var-
ious buttons.

[0023] A fourth aspect of the invention is directed to a
button sewing method using a button sewing machine
for sewing an upper button and a lower button onto a
cloth, the button sewing machine comprising a needle
provided to be vertically movable, upper button holding
means for holding the upper button to be sewn onto the
cloth with the needle, lower button holding means for
holding the lower button to be sewn onto an opposite
side of the cloth with respect to the upper button by means
of the needle, and driving means for driving each of the
upper button holding means and the lower button holding
means independently in an orthogonal direction to a ver-
tical moving path of the needle,

wherein the driving means is controlled in such a manner
that the needle is inserted through one of holes of the
lower button when the needle is brought down and the
driving means is controlled in such a manner that the
needle is selectively inserted through one of the holes
and the other hole of the lower button when the needle
is subsequently brought down.

According to the fourth aspect of the invention, it is pos-
sible to obtain the same advantages as those of the first
aspect of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]
Fig. 1 is a block diagram showing the structure of

the main part of a button sewing machine according
to an embodiment to which the invention is applied,
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Fig. 2 is a perspective view showing a needle, upper
button holding means and lower button holding
means which are provided in the button sewing ma-
chine of Fig. 1,

Figs. 3(a) and 3(b) are the tables showing the cor-
respondence of the order of a needle location to the
holes of an upper button and a lower button into
which the needle is located in a sewing work for the
buttons which is to be carried out by the button sew-
ing machine in Fig. 1,

Figs. 4(a) and 4(b) are the plan views showing the
states of arrangement of the upper button and the
lower button in a button sewing process to be carried
out by the button sewing machine in Fig. 1,

Figs. 5(a) and 5(b) are the plan views showing an
upper button and a lower button, illustrating the state
of a crossover thread in sewing operations for the
upper and lower buttons according to the conven-
tional art,

Fig. 6 is a table showing the correspondence of the
order of a needle location to the holes of the upper
button and the lower button into which a needle is
located in a sewing work for the buttons which is to
be carried out by a conventional button sewing ma-
chine,

Fig. 7 is a vertical end view showing the upper button
and the lower button, illustrating a sewing state in
the sewing work for the upper and lower buttons ac-
cording to the conventional art,

Fig. 8 is a vertical end view showing the upper button
and the lower button, illustrating a sewing state in
the sewing work for the upper and lower buttons ac-
cording to the invention,

Fig. 9 is a flow chart showing the basic operation of
a button sewing work according to the embodiment,
and

Fig. 10 is a flow chart showing a cycle sewing oper-
ation according to the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] A specific manner of the invention will be de-
scribed below with reference to the drawings. The scope
of the invention is not restricted to examples shown in
the drawings.

[0026] As shown in Fig. 1, a button sewing machine
100 comprises a sewing machine motor 1 capable of
driving, in a vertical direction, a needle N (see Fig. 2) for
sewing an upper button A (see Fig. 2) and a lower button
B (see Fig. 2) onto a cloth M (see Fig. 4), a needle oscil-
lating motor 51 capable of driving the needle N in a trans-
verse direction (a needle oscillating direction), upper but-
ton holding means driving means (driving means) 3 ca-
pable of driving an upper button holding portion 2 (see
Fig. 2) for holding the upper button A in a longitudinal
direction and the transverse direction, a lower button
holding means driving motor (driving means) 52 capable
of driving lower button holding means 4 (see Fig. 2) for
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holding the lower button B in the longitudinal direction,
an operation panel 6 capable of setting various opera-
tions related to a sewing work for the upper button A and
the lower button B, and a control portion 7 for generally
controlling them.

[0027] First of all, the structures of the needle N, the
upper button holding means 2 and the lower button hold-
ing means 4 will be described with reference to Fig. 2.
[0028] In the following description, as shown in Fig. 2,
such a direction as to vertically move the needle N is set
to be a Z-axis direction, an orthogonal direction thereto
is set to be an X-axis direction (a transverse direction)
and an orthogonal direction to both the Z-axis direction
and the X-axis direction is set to be a Y-axis direction (a
longitudinal direction). In each of these axial directions,
moreover, a direction indicated in an arrow of Fig. 2 is
setto be a positive direction and areverse direction there-
to is set to be a negative direction.

[0029] Furthermore, description will be given on the
assumption that a so-called front button is set to be the
upper button A and a button to be attached to the back
side of the cloth M with respect to the front button, for
example, a support button is set to be the lower button B.
[0030] As shown in Fig. 2, the needle N is fixed to the
lower end of a needle bar N1 which is provided almost
above the positions of the cloth M onto which the upper
button A and the lower button B are sewn by the button
sewing machine 100 and is long in the Z-axis direction,
for example. Moreover, a through hole through which a
thread is to be inserted is formed on the tip portion of the
needle N, which is not shown.

[0031] Furthermore, the needle N can form a stitch
when sewing the upper button A and the lower button B
by a cooperation with a looper (not shown) provided al-
most under the positions of the cloth M in which the upper
button A and the lower button B are sewn so as to be
opposed to the needle N.

[0032] Moreover, the needle N is constituted to be re-
ciprocally rockable in the X-axis direction (a needle os-
cillating direction) through a predetermined needle oscil-
lating mechanism portion (not shown) by the driving op-
eration of the needle oscillating motor 51.

[0033] TheclothMisheld betweenthe upperandlower
button holding means 2 and 4 by means (not shown) and
is always brought into a constant condition with respect
to the vertical moving path of the needle N, which is not
shown.

[0034] The upper button holding means 2 includes two
upper button holding arms 22L and 22R to which two
upper button holding members 21L and 21R interposing
the upper button A from both sides in the X-axis direction
are fixed, and can be moved in the X-axis and Y-axis
directions through an upper button driving mechanism
which is not shown, that is, an orthogonal direction to the
vertical moving path of the needle N by the driving oper-
ation of the upper button holding means driving means 3.
[0035] The upper button holding arms 22L and 22R
are openably constituted in the X-axis direction by a but-
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ton holding portion opening and closingmechanismwhich
is not shown. Consequently, the upper button A can be
freely held and released through the upper button holding
members 21L and 21R.

[0036] Moreover, the upper button holding means 2 is
constituted to be movable in the Z-axis direction by upper
button holding means vertical movement driving means
which is not shown.

[0037] The lower button holding means 4 includes two
lower button holding arms 41L and 41R interposing the
lower button B from both sides in the X-axis direction, a
spring 42 which is attached and fixed to the two lower
button holding arms 41L and 41R and can apply a pre-
determined holding force for holding the lower button B
with respect to the lower button holding arms 41L and
41R, and a guide member 43 for supporting the lower
button B held by the two lower button holding arms 41L
and 41R from below.

[0038] Moreover, the lower button holding means 4
can be moved in the Y-axis direction through a lower
button driving mechanism which is not shown, that is, an
orthogonal direction to the vertical moving path of the
needle N by the driving operation of the lower button hold-
ing means driving motor 52.

[0039] The control portion 7 is constituted by a CPU
(Central Processing Unit) 71, an RAM (Random Access
Memory) 72, an ROM (Read Only Memory) 73, an inter-
face (I/F) 74, a driving circuit 75, an upper button X-axis
driving circuit 76, an upper button holding means Y-axis
driving circuit 77, a needle oscillation driving circuit 78
and a lower button driving circuit 79.

[0040] The ROM 73isaprogrammable semiconductor
memory, for example, and stores programs or control
data related to various functions of the button sewing
machine 100 which are to be executed by the CPU 71.
More specifically, the ROM 73 stores a button sewing
program 73a and a sewing operation control program
73b.

[0041] The RAM 72 is constituted by a volatile semi-
conductor memory, for example, and includes a work ar-
ea obtained by the CPU 71 and a storage area for tem-
porarily storing various programs and control data which
are read from the ROM 73 and can be executed by the
button sewing machine 100.

[0042] The CPU 71 expands a specified one of various
programs stored in the ROM 73 into the work area in the
RAM 72 and executes various processings in accord-
ance with the programs.

[0043] More specifically, the CPU 71 executes a button
sewing process of sewing the upper button A and the
lower button B with respect to the predetermined position
of the cloth M in accordance with the button sewing pro-
gram 73a.

[0044] In the button sewing process, the CPU 71 com-
bines, as sewing operation control means, a first sewing
operation control to be an operation control for forming
a stitch in order to generate a crossover thread between
the respective holes of the upper button A and the lower
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button B and a second sewing operation control to be an
operation control for forming a stitch in order to generate
a crossover thread between the holes of one of the but-
tons, for example, the upper button A, thereby executing
to sew the upper button A and the lower button B onto
the cloth M in accordance with the sewing operation con-
trol program 73b.

[0045] Inotherwords, the first sewing operation control
is related to a sewing operation for moving the lower but-
ton holding means 4, that is, the lower button B by the
lower button holding means driving motor 52 in such a
manner that the thread (the needle N) inserted through
one of the holes (for example, a hole B1) of the lower
button B is inserted through the other hole (for example,
a hole B2) of the lower button B in the next vertical motion
of the needle N by the previous vertical motion of the
needle N. At this time, the upper button holding means
driving means 3 moves the upper button holding means
2, that is, the upper button A in such a manner that the
thread is alternately inserted through one of the holes
and the other hole of the upper button A in the former
and latter vertical motions of the needle N.

[0046] Moreover, the second sewing operation control
is related to a sewing operation for moving the lower but-
ton holding means 4, that is, the lower button B by the
lower button holding means driving motor 52 in such a
manner that the thread (the needle N) inserted through
one of the holes (for example, the hole B1) of the lower
button B is inserted through the same hole (for example,
the hole B1) in the next vertical motion of the needle N
by the previous vertical motion of the needle N. At this
time, the upper button holding means driving means 3
moves the upper button holding means 2, that is, the
upper button A in such a manner that the thread is alter-
nately inserted through one of the holes and the other
hole of the upper button A in the former and latter vertical
motions of the needle N.

[0047] The driving circuit 75is connected to the sewing
machine motor 1 and controls the driving operation of
the sewing machine motor 1 based on a driving signal
output from the CPU 71 and input through the interface
74 as aresult of the calculation processing of the CPU 71.
[0048] Consequently, the sewing machine motor 1 is
driven or stopped, and the needle N is vertically moved
and the looper is rotated interlockingly therewith to form
a single yarn chain stitch. Thus, it is possible to carry out
an operation for sewing the button.

[0049] The upperbutton X-axis driving circuit 76 is con-
nected to an X-axis driving motor 31 provided in the upper
button holding means driving means 3 and inputs a driv-
ing signal to be the result of the calculation processing
of the CPU 71 through the interface 74, thereby control-
ling the driving operation of the X-axis drivingmotor 31.
Consequently, the X-axis driving motor 31 moves the up-
per button holding means 2 in the X-axis direction (an
orthogonal direction to the vertical moving path of the
needle N).

[0050] Moreover, the upper button holding means Y-
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axis driving circuit 77 connected to a Y-axis driving motor
32 provided in the upper button holding means driving
means 3 inputs the driving signal to be the result of the
calculation processing of the CPU 71 through the inter-
face 74 so that the driving operation of the Y-axis driving
motor 32 is controlled. Consequently, the upper button
holding means 2 is moved in the Y-axis direction (the
orthogonal direction to the vertical moving path of the
needle N).

[0051] The needle oscillation driving circuit 78 con-
nected to the needle oscillating motor 51 inputs the driv-
ing signal to be the result of the calculation processing
of the CPU 71 through the interface 74, thereby control-
ling the driving operation of the needle oscillating motor
51. Consequently, the needle oscillating motor 51 oscil-
lates the needle N in the X-axis direction (the orthogonal
direction to the vertical moving path of the needle N)
through a predetermined needle oscillating mechanism
portion.

[0052] The lower button driving circuit 79 connected
to the lower button holding means driving motor 52 inputs
the driving signal to be the result of the calculation
processing of the CPU 71 through the interface 74, there-
by controlling the driving operation of the lower button
holding means driving motor 52. Consequently, the lower
button holding means driving motor 52 moves the lower
button holding means 4 in the Y-axis direction (a perpen-
dicular direction to the needle N).

[0053] The operation panel (operating portion) 6 in-
cludes a predetermined switch for setting the combina-
tion of the holes of the upper button A and the lower
button B in the first sewing operation control and the sec-
ond sewing operation control to be carried out by the
CPU 71 which will be described below and the number
of sewing works and setting various operations related
to the sewing works of the upper button A and the lower
button B and for outputting them to the CPU 71. The
operation panel 6 can set and store the combination of
the setting every sewing cycle.

[0054] Moreover, well-known needle position detect-
ing means NP is provided in the sewing machine 100 in
relation to a main shaft, and the output of the needle
position detecting means NP is inputto a phase detecting
circuit PS. The phase detecting circuit PS detects a phase
to rise to a portion placed above the upper surface of the
upper button A on which the tip of the needle N is held
by the upper button holding means 2 or the vertical mov-
ing phase of the needle N descending to a portion placed
under the upper surface of the upper button A, and out-
puts a signal to the CPU 71.

[0055] Next, the button sewing process of the button
sewing machine 100 will be described with reference to
Figs. 3, 4, 8, 9 and 10.

[0056] The upper button A and the lower button B
shown in Fig. 4 are almost the same as the upper button
A and the lower button B shown in Fig. 5. More specifi-
cally, any two of four holes A1 to A4 are arranged in two
lines over the upper button A so as to be almost parallel,
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and two holes B1 and B2 are arranged in a line over the
lower button B. Moreover, distances between the holes
in the lines of the upper button A and the lower button B
are almost equal to each other.

[0057] Beforethe button sewing operationin the button
sewing machine 100, first of all, the upper button A, the
lower button B and the cloth M are set.

[0058] In other words, for example, the upper button
A is supplied to the upper button holding means 2 man-
ually or by a well-known button feeder, thereby holding
the upper button A in the upper button holding means 2.
More specifically, for example, the upper button holding
means 2 is caused to hold the upper button A in such a
manner that the direction of arrangement of any two of
the holes A1, A2 (A3, A4) is almost parallel with the Y-
axis direction (see Fig. 2).

[0059] In the same manner as the upper button A,
moreover, the lower button B is supplied to the lower
button holding means 4 and the lower button holding
means 4 is caused to hold the lower button B. More spe-
cifically, for example, the lower button holding means 4
is caused to hold the lower button B in such a manner
that the direction of arrangement of the two holes B1 and
B2 is almost parallel with the Y-axis direction (see Fig. 2).
[0060] Furthermore, the cloth M onto which the buttons
A and B are to be sewn is provided between the upper
button A and the lower button B which are held by the
upper button holding means 2 and the lower button hold-
ing means 4, respectively.

[0061] When a predetermined switch (not shown) for
giving an command for starting the button sewing proc-
ess of the operation panel 6 is operated by a user (S1),
next, the CPU 71 reads the button sewing program 73a
from the ROM 73, expands the button sewing program
73a into the work area of the RAM 72 and executes the
button sewing program 73a.

[0062] Inthe button sewing program 73a, the positions
of the holes A1 to A4 of the upper button A and the holes
B1 and B2 of the lower button B and distances therebe-
tween are output by a predetermined calculation based
on position data including the number of the holes of the
upper button A and the lower button B and the central
coordinates of each hole with respect to the center of
each button which are input from the operation panel 6,
and the combination of the holes into which the needle
N is to be located is thus determined (S2).

[0063] Then, the CPU 71 carries out a predetermined
calculation processing based on the setting of the oper-
ation panel 6, thereby determining the order of the needle
location of the needle N for the holes of the upper button
A and the lower button B (S3). Consequently, the order
of the needle location of the needle N shown in Fig. 3(a)
is determined, for example.

[0064] When a switch for giving a starting command
which is provided on the operation panel 6 is operated
by the user (54), thereafter, the CPU 71 reads the sewing
operation control program 73b from the ROM 73 and ex-
ecutes the sewing operation control program 73b, there-
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by controlling the sewing operation of the button in such
amanner that the needle N is located in accordance with
the order of the needle location of the needle N which is
determined as described above (S5, S6 and S7).
[0065] In the embodiment, first of all, if a first cycle
sewing work (S5), and then, a second cycle sewing work
(S6) are set with a predetermined number of stitches in
the combination of the two holes A1 and A2 of the upper
button A and the two holes B1 and B2 of the lower button
B, the second cycle sewing work is carried out with a
predetermined number of stitches in the combination of
the two residual holes A3 and A4 of the upper button A
and the two holes B1 and B2 of the lower button B (57),
thereby sewing the upper button A and the lower button
B. The operations of the first and second cycle sewing
works are controlled based on Fig. 10.

[0066] First of all, the first cycle sewing work is carried
out. When the starting operation signal is generated from
the operation panel 6, the button is moved in such a man-
ner that the hole A1 of the upper button A and the hole
B1 of the lower button B are positioned on a line (S11),
and furthermore, the needle N is moved in the X-axis
direction in such a manner that the needle N is located
into the holes A1 and B1 of the button (S12).

[0067] When the hole A1 of the upper button A and the
hole B1 of the lower button B are provided almost under
the needle N (see Fig. 4(a)), then, the CPU 71 drives the
sewing machine motor 1 to vertically move the needle N
(S13), causes the needle N to penetrate through the hole
A1 of the upper button A and the hole B1 of the lower
button B and inserts the thread through the hole A1 of
the upper button A and the hole B1 of the lower button B.
[0068] The looper is operated synchronously with the
vertical motion of the needle N to catch the thread insert-
ed through the hole A1 of the upper button A and the hole
B1 of the lower button B, thereby forming a thread loop
below the lower button B (Fig. 8) (a step of sewing a first
stitch).

[0069] When the needle N has such a phase as to rise
from the upper surface of the upper button A (S14), sub-
sequently, the CPU 71 decides whether a next sewing
operation is the first sewing operation control (S15) and
sets to carry out the first sewing operation control in the
embodiment (S16).

[0070] In the first sewing operation control, the upper
and lower buttons A and B are moved in such a manner
that the hole A2 of the upper button A and the hole B2
of the lower button B are positioned on a line, and fur-
thermore, the needle N is moved in the X-axis direction
in such a manner that the needle N is located into the
holes A2 and B2 of the upper and lower buttons A and
B. These operations are carried out while the tip of the
needle N is positioned above the upper surface of the
upper button A.

[0071] When the hole A2 of the upper button A and the
hole B2 of the lower button B are provided almost under
the needle N (see Fig. 4(a)), then, the needle N pene-
trates through the hole A2 of the upper button A and the
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hole B2 of the lower button B to insert the thread through
the hole A2 of the upper button A and the hole B2 of the
lower button B.

[0072] The looper is operated synchronously with the
vertical motion of the needle N to catch the thread insert-
ed through the hole A2 of the upper button A and the hole
B2 of the lower button B, thereby forming a thread loop
below the lower button B (Fig. 8) , and furthermore, form-
ing a single yarn chain stitch by the thread loop thus
formed and the thread loop formed at the first stitch (a
step of sewing a second stitch).

[0073] Consequently, one thread is laid between the
two holes A1 and A2 of the upper button A and the two
holes B1 and B2 of the lower button B respectively.
[0074] Subsequently, the CPU 71 adds "1" to a stitch
formation number n by well-known stitch number count
means (S17). When the stitch number n does not reach
"7" (S18), the processing returns to the step S14 and it
is then decided whether a next sewing operation is the
first sewing operation control (S15). In the embodiment,
a second sewing operation control (S19) is provided as
the next sewing operation.

[0075] In the second sewing operation control (S19),
the driving operation of only the Y-axis driving motor 32
is controlled and only the upper button holding means 2
is moved to shift the button in such a manner that the
hole A1 of the upper button A and the hole B2 of the lower
button B are positioned on a line, and furthermore, the
needle N is moved in the X-axis direction in such a man-
ner that the needle N is located into the holes A1 and B2
of the upper and lower buttons A and B (a step of sewing
a third stitch).

[0076] When the hole A1 of the upper button A and the
hole B2 of the lower button B are provided almost under
the needle N (see Fig. 4 (b)), thereafter, the needle N
penetrates through the hole A1 of the upper button A and
the hole B2 of the lower button B to insert the thread
through the hole A1 of the upper button A and the hole
B2 of the lower button B. Consequently, the needle is
continuously brought down to penetrate through the hole
B2 of the lower button B in the same manner as in the
previous second stitch.

[0077] When the needle N is lifted, subsequently, the
looper catches the thread inserted through the hole A1
of the upper button A and the hole B2 of the lower button
B to form a thread loop below the lower button B, and
furthermore, a single yarn chain stitch is formed by the
thread loop formed at the second stitch and the thread
loop formed at the third stitch. With a rise in the needle
N, the thread is pulled in an upward direction through the
hole B2 of the lower button B. Consequently, the single
yarn chain stitch formed by the thread loop at the second
stitch and the thread loop at the third stitch is provided
on the underside of the cloth M through the hole B2.
[0078] Thus, two threads in total are laid over the two
holes A1. and A2 of the upper button A and one thread
is maintained to be laid over the two holes B1 and B2 of
the lower button B.
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[0079] Next, the CPU 71 executes the first sewing op-
eration control (S16) in order to form a fourth stitch, there-
by moving the upper and lower button holding means 2
and 4 to locate the needle N into the hole A2 of the upper
button A and the hole B1 of the lower button B.

[0080] By the needle location of the needle N for the
fourth stitch, then, one thread is laid between the two
holes A1 and A2 of the upper button A and between the
two holes B1 and B2 of the lower button B respectively.
Consequently, three threads in total are laid between the
two holes A1 and A2 of the upper button A and two
threads in total are laid between the two holes B1 and
B2 of the lower button B.

[0081] Next, the CPU 71 executes the second sewing
operation control (S19) in order to form a fifth stitch, there-
by moving only the upper button holding means 2 to lo-
cate the needle N into the hole A1 of the upper button A
and the hole B1 of the lower button B.

[0082] By the needle location of the needle N for the
fifth stitch, then, one thread is laid only between the two
holes A1 and A2 of the upper button A. Consequently,
four threads in total are laid between the two holes A1
and A2 of the upper button A and two threads are main-
tained to be laid between the two holes B1 and B2 of the
lower button B.

[0083] Subsequently, the CPU 71 executes the first
sewingoperation control (S16) in such a manner that a
sixth stitch is located into the hole A2 of the upper button
A and the hole B2 of the lower button B and a seventh
stitch is located into the hole A1 of the upper button A
and the hole B1 of the lower button B.

[0084] Then, two threads are laid over both the two
holes A1 and A2 of the upper button A and the two holes
B1and B2 ofthe lower button B respectively by the needle
location of the needle N for the sixth and seventh stitches.
Consequently, six threads in total are laid over the two
holes A1 and A2 of the upper button A and four threads
in total are laid over the two holes B1 and B2 of the lower
button B.

[0085] When the seventh stitch is completely formed,
thereafter, the CPU 71 decides whether n is equal to
seven by counting the number of stitches (518), locates
an eighth stitch to be a final needle location for the first
cycle sewing work into the same holes A1 and B1 of the
upper button A and the lower button B as those for the
seventh stitch, and controls the tension of the thread to
carry out a predetermined thread knotting operation,
thereby cutting the thread by means of a thread cutting
device which is not shown (S20).

[0086] Consequently, a part of the single yarn chain
stitch is formed under the lower button B, and further-
more, a part thereof is formed on the lower surface of the
cloth M. Thus, the number of threads T passing through
the lower button B is decreased as shown in Fig. 8.
[0087] Next, the second cycle sewing work (S7) is car-
ried outto insert the thread through the two residual holes
A3 and A4 of the upper button A and the two holes B1
and B2 of the lower button B, thereby sewing the upper
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button A and the lower button B in accordance with Fig.
10 in the same manner as in the first cycle sewing work.
[0088] Consequently, six threads in total are laid over
the two holes A3 and A4 of the upper button A and four
threads in total are laid over the two holes B1 and B2 of
the lower button B.

[0089] As described above, according to the button
sewing machine 100, the CPU 71 executes to sew the
upper button A and the lower button B onto the cloth M
in the combination of the first sewing operation control
and the second sewing operation control in the button
sewing process. In the first sewing operation control,
therefore, the thread is alternately inserted through the
two holes A1 and A2 (B1 and B2) of the upper button A
and the lower button B so that the thread is laid over the
two holes A1 and A2 (B1 and B2) of the upper button A
and the lower button B. In the second sewing operation
control, the thread is laid over the two holes A1 and A2
of the upper button A and the cloth M so that the number
of the threads to be laid over the two holes B1 andB2 of
the lower button B can be decreased. More specifically,
the thread is inserted through each of the holes A1 and
A2 (B1and B2) of the upper button A and the lower button
B with the progress of the button sewing operation. In
the second sewing operation control to be carried out by
the CPU 71, however, it is possible to decrease the
number of the threads to be laid over the two holes B1
and B2 of the lower button B. Therefore, it is possible to
suppress the generation of such a sewing failure that the
thread is not pulled up when it is to be inserted through
each of the holes B1 and B2 of the lower button B or the
needle sticks the thread inserted through the holes B1
and B2 of the lower button B.

[0090] Moreover, itis possible to decrease the number
of the stitches to be formed on the opposite side of the
lower button B with respect to the cloth M. Consequently,
the stitch is bulged with difficulty so that the impression
of the stitch on a user can be enhanced.

[0091] Accordingly, itis possible to enhance the com-
mercial value of the workpiece onto which the upper but-
ton A and the lower button B are sewn.

[0092] In addition, the lower button B is provided in
such a manner that the thread is inserted continuously
through the hole B2 of the lower button B in the second
sewing operation control for the third stitch and the thread
is inserted continuously through the hole B1 of the lower
button B in the second sewing operation control for the
fifth stitch.

[0093] Consequently, the second sewing operation
control is not executed by using only one of the holes of
the lower button B (for example, the hole B2) but using
both of the holes B1 and B2 almost evenly. Consequently,
the upper button A and the lower button B can be sewn
properly. Accordingly, the impression of the stitch on the
user canbe enhancedmore properly.

[0094] Furthermore, there isprovidedtheoperation-
panel 6 capable of setting the number of sewing opera-
tions based on the second sewing operation control to
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be carried out by the CPU 71. Therefore, it is possible to
easily regulate the number of the threads to be laid over
the two holes A1 and A2 (B1 and B2) of the upper button
A and the lower button B and the number of the threads
to be laid over only the two holes A1. and A2 of the upper
button Ain accordance with the operation of the operation
panel 6.

[0095] while the CPU 71 executes the second sewing
operation control twice in such a manner that the number
of the threads to be laid over the two holes B1 and B2 of
the lower button B is decreased by two from the number
of the threads to be laid over any two of the holes A1, A2
(A3, A4) of the upper button A in the button sewing proc-
ess in the embodiment, this is not restricted but the
number of the executions of the second sewing operation
control can be changed properly and optionally. More
specifically, for example, it is also possible to locate the
second, third, fifth and sixth stitches for the second sew-
ing operation control as shown in Fig. 3(b).

[0096] Consequently, it is possible to decrease the
number of the threads to be laid over the two holes B1
and B2 of the lower button B by four from the number of
the threads to be laid over the two holes A1 and A2 of
the upper button A.

[0097] In the same manner as described above, it is
possible to decrease the number of the threads to be laid
over the respective holes from the two residual holes A3
and A4 of the upper button A and the two holes B1 and
B2 of the lower button B. Accordingly, six threads are laid
over any two of the holes A1, A2 (A3, A4) of the upper
button A as a whole. However, four threads are laid over
the two holes B1 and B2 of the lower button B. Conse-
quently, it is possible to further decrease the number of
the threads to be laid over the two holes B1 and B2 of
the lower buttonB. Thus, it ispossible to further properly
suppress the generation of such a sewing failure that the
thread is not pulled up when it is to be inserted through
each of the holes B1 and B2 of the lower button B or the
needle sticks the thread inserted through the holes B1
and B2 of the lower button B.

[0098] The invention is not restricted to the embodi-
ment but each of the buttons is set in such a manner that
the directions of arrangement of the two holes A1 and
A2 and the two residual holes A3 and A4 in the upper
button A are almost parallel with the direction of arrange-
ment of the two holes B1 and B2 of the lower button B
with respect to the upper button holding means 2 and the
lower button holding means 4 in the embodiment, for ex-
ample, which is not restricted. The conditions of the ar-
rangement of the upper button A and the lower button B
may be changed properly and optionally.

[0099] For example, furthermore, it is possible to con-
trol a driving operation by changing the driving conditions
of the upper button holding means driving means 3, the
lower button holding means driving motor 52 and the nee-
dle oscillating motor 51 properly and optionally according
to the arrangement of the upper button A and the lower
button B or a button sewing configuration.
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[0100] Moreover, only the upper button holding means
driving means 3 or the lower button holding means driving
motor 52 maybe controlled in a sewing machine in which
a needle oscillation is not carried out.

[0101] While there has been illustrated the example in
which any two of the four holes A1 to A4 are arranged in
two lines over the upper button A and the two holes B1
and B2 are arranged in one line over the lower buttonB,
and furthermore, the distances between the holes in each
line of the upper button A and the lower button B are
almost equal to each other, this is not restricted but the
number of the holes to be formed on the upper button A
and the lower button B, the distances between the holes
and the arrangement of the holes can be changed prop-
erly and optionally. More specifically, in the invention, the
CPU 71 can change the driving conditions of the upper
button holding means driving means 3, the lower button
holding means driving motor 52 and the needle oscillating
motor 51 properly and optionally, thereby controlling the
driving operations according to the number of the holes
of the upper button A and the lower button B, the distanc-
es between the holes and the arrangement of the holes.
[0102] While there has been employed the structure
in which the number of the sewing operations for the up-
per button A and the lower button B and the number of
the sewing operations of only the upper button A are set
to lay the six threads over any two of the holes A1, A2
(A3, A4) of the upper button A in the button sewing proc-
ess in the embodiment, furthermore, this is not restricted
but the number of the threads to be laid over the two
holes A1 and A2 of the upper button A can be changed
properly and optionally.

[0103] Moreover, the setting combination and order of
the holes of the upper and lower buttons through which
the needle penetrates may be directly provided through
the operation panel 6 and data on the order shown in Fig.
3 (a) may be stored on a table, for example. In that case,
the CPU 71 controls the X-axis and Y-axis driving motors
31 and 32 and the lower button holding means driving
motor 52 in the stored order.

[0104] While the operation panel 6 provided with var-
ious switches has been illustrated as the operating por-
tion in the embodiment, furthermore, this is not restricted
but it is also possible to employ any structure in which
the number of the sewing operations can be set based
on the second sewing operation control through the CPU
71.Forexample, the operation panel 6 may be a pressure
sensitive touch panel in which a display screen and var-
ious switches are constituted integrally. As the operating
portion, moreover, it is also possible to apply a mouse
capable of moving a cursor displayed on a display screen
to indicate a predetermined position on the display
screen, thereby detecting the position thus indicated or
to apply an operating pen capable of aligning a tip with
a desirable position on the display screen, thereby de-
tecting the position in place of the operation panel 6.
[0105] As described above, according to the first to
third aspects of the invention, it is possible to decrease
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the number of the threads to be laid over any two of the
holes of either of the buttons.

[0106] Consequently, itis possible to prevent the nee-
dle from sticking and damaging the thread before pene-
trating through the holes of the lower button. Since the
thread cutting is not caused, thus, a working efficiency
can be enhanced.

[0107] Moreover, the holes of the lower button are not
filled with the thread. Consequently, a resistance can be
reduced in the passage of the thread through the holes
when the needle is lifted, and the thread is sufficiently
pulled onto the cloth, resulting in a finish having a high
sewing tightness. Thus, a commercial value can be en-
hanced. In the case in which a single yarn chain stitch is
formed, particularly, the thread is not loosened so that
the commercial value can be enhanced.

[0108] The number of the threads to be laid between
the holes of either of the upper and lower buttons which
has a smaller number of holes is decreased. Conse-
quently, a stitch is not bulged on the opposite side of the
cloth so that the quality of a workpiece can be enhanced.

Claims

1. A control apparatus for a button sewing machine
(100) comprising a needle (N) provided to be verti-
cally movable, upper button holding means (2) for
holding an upper button (A) having a plurality of holes
which is to be sewn onto one surface side of a cloth
(M), lower button holding means (4) for holding a
lower button (B) having a different number of holes
from that of the upper button which is sewn onto an
opposite side of the upper button with the cloth in-
terposed therebetween, driving means (3, 52) for
moving each of the upper button holding means and
the lower button holding means independently in an
orthogonal direction to a vertical moving path of the
needle, and sewing operation control means (71) for
controlling the driving means so as to control oper-
ations for sewing the upper button and the lower but-
ton, and serving to insert a thread through at least
two specific holes of the upper button and two spe-
cific holes of the lower button, thereby sewing the
upper button and the lower button onto the cloth (M),
characterized in that
the sewing operation control means can execute to
sew the upper and lower buttons onto the cloth in a
combination of a first sewing operation control for
controlling the driving means in such a manner that
the needle is located into one of the holes (B2) of
the lower button which is different from the other hole
(B1) into which the needle is located in a previous
vertical motion of the needle and a second sewing
operation control for controlling the driving means in
such a manner that the needle is located into the
same hole (B1) as that of the lower button into which
the needle is located in the previous vertical motion
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of the needle.

2. The control apparatus for a button sewing machine

according to claim 1, wherein a single yarn chain
stitch is formed to sew a button.

3. The control apparatus for a button sewing machine

according to claim 1, further comprising an operation
panel (6) capable of setting a combination of the
holes of the upper button (A) and the lower button
(B) for carrying out the first sewing operation control,
a combination of the holes of the upper button and
the lower button for carrying out the second sewing
operation control, and an order thereof.

4. A button sewing method using a button sewing ma-

chine (100) for sewing an upper button (A) and a
lower button (B) onto a cloth (M), the button sewing
machine comprising a needle (N) provided to be ver-
tically movable, upper button holding means (2) for
holding the upper button to be sewn onto the cloth
with the needle, lower button holding means (4) for
holding the lower button to be sewn onto an opposite
side of the cloth with respect to the upper button by
means of the needle, and driving means (3, 52) for
driving each of the upper button holding means and
the lower button holding means independently in an
orthogonal direction to a vertical moving path of the
needle,

characterized in that

the driving means is controlled in such a manner that
the needle is inserted through one of holes of the
lower button when the needle is brought down and
the driving means is controlled in such a manner that
the needle is selectively inserted through one of the
holes and the other hole of the lower button when
the needle is subsequently brought down.

Patentanspriiche

1. Steuervorrichtung fiir eine Knopfanndhmaschine
(100), umfassend eine Nadel (N), die vertikal beweg-
lich bereitgestellt ist, ein Oberknopfhaltemittel (2)
zum Halten eines Oberknopfs (A) mit einer Mehrzahl
von Léchern, welcher auf einer Oberflachenseite ei-
nes Nahguts (M) angenaht werden soll, ein Unter-
knopfhaltemittel (4) zum Halten eines Unterknopfs
(B) mit einer von derjenigen des Oberknopfs ver-
schiedenen Anzahl von Lochern, welcher mit dazwi-
schenliegendem Néahgut auf einer dem Oberknopf
gegenliberliegenden Seite angenaht wird, Antriebs-
mittel (3, 52) zum Bewegen jedes der Mittel, welche
sind das Oberknopfhaltemittel und das Unterknopf-
haltemittel, unabhangig voneinander in einer Rich-
tung orthogonal zu einem vertikalen Bewegungs-
pfad der Nadel, und ein Nahoperationssteuermittel
(71) zum Steuern der Antriebsmittel, derart, dass
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Operationen zum Annahen des Oberknopfs und des
Unterknopfs gesteuert werden, und dazu dienend,
einen Faden durch mindestens zwei spezifische L6-
cher des Oberknopfs und zwei spezifische Lécher
des Unterknopfs einzufiihren, wodurch der Ober-
knopf und der Unterknopf an das Nahgut (M) ange-
naht werden,

dadurch gekennzeichnet, dass

das Nahoperationssteuermittel ausfiihrbar ist, um
den Oberknopf und den Unterknopf an das Nahgut
in einer Kombination von einer ersten Nahoperati-
onssteuerung zum Steuern der Antriebsmittel derart,
dass die Nadel in einem der Lécher (B2) des Unter-
knopfs lokalisiert ist, welches verschieden ist von
dem anderen Loch (B1), in welchem die Nadel in
einer vorausgehenden Vertikalbewegung der Nadel
lokalisiert ist, und einer zweiten Nahoperations-
steuerung zum Steuern der Antriebsmittel derart,
dass die Nadel in dem Loch (B1) lokalisiert ist, wel-
ches gleich demjenigen Loch des Unterknopfs ist, in
dem die Nadel in der vorausgehenden Vertikalbe-
wegung der Nadel lokalisiert ist, anzunéhen.

Steuervorrichtung fur eine Knopfanndhmaschine
nach Anspruch 1, wobei ein Einfadenkettenstich ge-
bildet wird, um einen Knopf anzunéhen.

Steuervorrichtung fur eine Knopfanndhmaschine
nach Anspruch 1, fernerumfassend eine Bedientafel
(6), welche dazu in der Lage ist, eine Kombination
der Locher des Oberknopfs (A) und des Unterknopfs
(B) zum Durchfiihren der ersten Nahoperations-
steuerung, eine Kombination der Lécher des Ober-
knopfs und des Unterknopfs zum Durchfiihren der
zweiten Nahoperationssteuerung und eine Reihen-
folge derselben einzustellen.

Verfahren zum Annahen eines Knopfs unter Ver-
wendung einer Knopfanndhmaschine (100) zum An-
nahen eines Oberknopfs (A) und eines Unterknopfs
(B) an ein Nahgut (M), die Knopfannahmaschine um-
fassend:

eine Nadel (N), die vertikal beweglich bereitge-
stellt ist, ein Oberknopfhaltemittel (2) zum Hal-
ten des Oberknopfs, welcher mit der Nadel an
das Nahgut angenaht werden soll, ein Unter-
knopfhaltemittel (4) zum Halten des Unter-
knopfs, welcher mittels der Nadel auf einer be-
zlglich des Oberknopfs gegeniberliegenden
Seite des Nahguts angenaht werden soll, und
Antriebsmittel (3, 52) zum Antreiben jedes der
Mittel, welche sind das Oberknopfhaltemittel
und das Unterknopfhaltemittel, unabhéngig
voneinander in einer Richtung orthogonal zu ei-
nem vertikalen Bewegungspfad der Nadel,
dadurch gekennzeichnet, dass

das Antriebsmittel so gesteuert wird, dass die
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Nadel durch eines der Lécher des Unterknopfs
eingeflihrt wird, wenn die Nadel abgesenkt wird,
und dass das Antriebsmittel so gesteuert wird,
dass die Nadel selektiv durch eines der Lécher
und das andere Loch des Unterknopfs einge-
fuhrt wird, wenn die Nadel nachfolgend abge-
senkt wird.

Revendications

Appareil de commande destiné a une machine a
coudre les boutons (100) comprenant une aiguille
(N) congue de fagon a pouvoir se déplacer de ma-
niére verticale, des moyens de maintien d’un bouton
supérieur (2) destinés a maintenir un bouton supé-
rieur (A) qui présente une pluralité de trous et qui
doit étre cousu a la surface d'un tissu (M), des
moyens de maintien d’un bouton inférieur (4) desti-
nés a maintenir un bouton inférieur (B) qui présente
un nombre de trous différent de celui du bouton su-
périeur qui est cousu sur un cété opposé du bouton
supérieur, le tissu étant interposé entre eux, des
moyens d’entrainement (3, 52) destinés a déplacer
chacun des moyens de maintien d’un bouton supé-
rieur etdes moyens de maintien d’'un bouton inférieur
de maniere indépendante dans une direction ortho-
gonale par rapport a un chemin de déplacement ver-
tical de l'aiguille, et des moyens de commande des
opérations de couture (71) destinés a commander
les moyens d’entrainement afin de commander les
opérations de couture du bouton supérieur et du bou-
ton inférieur, et a servir a insérer un fil dans au moins
deux trous particuliers du bouton supérieur et deux
trous particuliers du bouton inférieur, ce qui permet
de coudre de ce fait le bouton supérieur et le bouton
inférieur sur le tissu (M), caractérisé en ce que les
moyens de commande des opérations de couture
peuvent exécuter une couture des boutons supé-
rieur et inférieur sur le tissu selon une combinaison
d’'une premiére commande d’opération de couture
destinée a commander les moyens d’entrainement
de telle sorte que laiguille se situe dans 'un des
trous (B2) du bouton inférieur qui est différent de
I'autre trou (B1) dans lequel l'aiguille se situe dans
un mouvement vertical précédent de Il'aiguille, et
d'une seconde commande d’opération de couture
destinée a commander les moyens d’entrainement
de telle sorte que l'aiguille se situe dans le méme
trou (B1) que celui du bouton inférieur dans lequel
I'aiguille se situe dans le mouvement vertical précé-
dent de laiguille.

Appareil de commande destiné a une machine a
coudre les boutons selon la revendication 1, dans
lequel un seul point de chainette est formé de fagon
a coudre un bouton.
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Appareil de commande destiné a une machine a
coudre les boutons selon la revendication 1, com-
prenant en outre un panneau de commande (6) ca-
pable de fixer une combinaison des trous du bouton
supérieur (A) et du bouton inférieur (B) de maniére
a effectuer une premiére commande d’opération de
couture, une combinaison des trous du bouton su-
périeur et du bouton inférieur de maniére a effectuer
une seconde commande d’opération de couture, et
une commande de celles-ci.

Procédé de couture d’'un bouton a l'aide d’une ma-
chine a coudre les boutons (100) destinée a coudre
un bouton supérieur (A) et un bouton inférieur (B)
sur un tissu (M), la machine a coudre les boutons
comprenant une aiguille (N) congue de fagon a pou-
voir se déplacer de maniére verticale et, des moyens
de maintien d’'un bouton supérieur (2) destinés a
maintenir le bouton supérieur a coudre sur le tissu
avec l'aiguille, des moyens de maintien d’'un bouton
inférieur (4) destinés a maintenir le bouton inférieur
a coudre sur un coté opposé du tissu par rapport au
bouton supérieur au moyen de laiguille, et des
moyens d’entrainement (3, 52) destinés a entrainer
chacun des moyens de maintien d’un bouton supé-
rieur et des moyens de maintien d’'un bouton inférieur
de maniére indépendante dans une direction ortho-
gonale par rapport a un chemin de déplacement ver-
tical de l'aiguille, caractérisé en ce que les moyens
d’entrainement sont commandés de telle fagon que
I'aiguille soit insérée a travers I'un des trous du bou-
ton inférieur lorsque laiguille est abaissée et les
moyens d’entrainement sont commandés de telle fa-
con que l'aiguille soit insérée de maniére sélective
a travers I'un des trous et I'autre trou du bouton in-
férieur lorsque l'aiguille est abaissée par la suite.

10

15

20

25

30

35

40

45

50

55

12

22



EP 1 473 398 B1

||I||.|.|.|I.||l|lul-nllllll...llal\nll'll"lll.lul:llnl'".l-l"lll

——-——————’

To——————

, - -..._.(2-_.__

]
|
g -~ TENVd NOILVH3dO : >
. 1
1
|
. [ HoLof ONIANG { ”
gg 7~ SNVAWDNIDIOH je— ...p.“_%m_%mm_zm_»w.w
NOLLNG HIMO ! oL
| . WYHDOU TOHINOD | |
HOLON DNIARIQ ] TiNoHI0 DNIATIG NOLLYH3dO DNIM3S
jg -~ WouvTwose pe— . NOLLYT1I0SO
31033 : “ 8L ~___ZaaEn
uuuuuuuuuuuuu | .- WviDOoUd
1 k ! = : DNIMIS NOLLNG )
i ) fOHI0 .
i HOLONW ;h" DNIAIMG SIXV-A 4
un\/“ DNIAIMG SIXV-A | " 11 — |_Noiins padan Woy
| ; :
\/\“ ! -
£ | Ey “Tirr 1
” HOLOW ! cz_»__mmm__y X ®
~ DNING SIXV-X | | “ © | NpLLNG H3ddn
e ! ] ‘8L L N ndo
lllllllllllll - . v
!
. \ . s~ 1
votow . [t
aNIHOVIN DNIMIS I Linotio BNAMO -
| gL—"
\ ! v
i ——
' [ /) | shvanoeNnoaLaa ], 11noHI0
|| Nowsod nazan ONILO3L3Q 3SVHd f ]
_I.I.I\.HV\ llllllllllll Nﬁ llllllll '\& I. .
dN Sd 7

m
L
"~

(]
~

13



7814



EP 1 473 398 B1

Fig.3(a)

Order of Needle Location | Hole of Upper Button |Hole of Lower Button

First Stitch Al B1

Second Stitch A2 B2
Third Stitch Al B2

Fourth Stitch A2 Bl
Fifth Stitch At Bl
Sixth Stitch A2 B2
Seventh Stitch Al B1
Eighth Stitch (Thread Knotting) Al B1

Fig.3(b>

Order of Neédle Location - Hole of Upper Button |Hole of Lower Button

First Stitch Al Bi

Second Stitch A2 B1

Third Stitch Al B1

Fourth Stitch A2 B2

Fifth Stitch Al B2

Sixth Stitch A2 B2
Seventh Stitch At Bt

Eighth Stitch (Thread Knotting) Al B1

15




EP 1 473 398 B1

Fig.4(a)
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Fig.6

Order of Needle Location Hole of Upper Button | Hole of Lower Button
~ First Stitch : Al : - Bl
Second Stitch A2 . .B2
Third Stitch Al Bl
Fourth Stitch A2 . B2
Fifth Stitch Al . Bt
Sixth Stitch A2 B2
Seventh Stitch Al Bt
Eighth Stitch (Thread Knotting) Al : B1
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Fig.9

S1

GIVE COMMAND
FOR START

S2

- v

CALCULATE POSITIONS OF HOLES OF UPPER AND LOWER
BUTTONS A AND B AND DISTANCES THEREBETWEEN AND
' DETERMINE COMBINATION OF HOLES

o v

S DETERMINE ORDER OF
NEEDLE LOCATION

GIVE AN COMMAND
FOR STARTING

- 85
\ EXECUTE FIRST CYCLE
S6
SECOND CYCLE
ST
\ -EXECUTE SECOND CYCLE
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) FE1O
\

DRIVE X-AXIS AND Y-AXIS DRIVING MOTORS 31 AND 3
AND LOWER BUTTON HOLDING MEANS DRIVING MOTOR 52
(CAUSE A1 AND Bt TODIB}‘{EEngIDEM WITH EACH

S12 l

\._| DRIVE A NEEDLE oSCILLATING MOTOR 51

'

"DRIVE A SEWING MACHINE MOTOR 1

Su3

LIFT NEEDLE FROM UPPER
SURFACE OF UPPER BUTTON

CARRY OUT FIRST SEWING
OPERATION CONTROL NEXT

S19

\_ FIRST SEWING | SECOND SEWING
OPERATION CONTROL OPERATION CONTROL

THREAD KNOTTING PROCESS
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