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Description
Technical Field

[0001] The present invention relates to multi-head
sewing machines provided with a plurality of machine
heads and capable of simultaneously and successively
sewing many embroidery patterns and/or the like onto
an elongated working fabric. More particularly, the
presentinvention relates to a multi-head sewing machine
which can readily sew embroidery patterns and/or the
like onto a working fabric with the working fabric fixed in
an appropriate stretched-taut condition.

Background Art

[0002] Heretofore, there have been known multi-head
sewing machines capable of simultaneously and succes-
sively sewing many embroidery patterns and/or the like
onto an elongated working fabric. Example of such con-
ventionally-known multi-head sewing machines is
briefed hereinbelow. First, a portion of an elongated
working fabric supplied from a predetermined supply
source is fixed to a working fabric frame that is control-
lably drivenin front-rear and left-right directions on a table
of the sewing machine provided with a plurality of ma-
chine heads. Then, the working fabric frame is driven so
as to perform sewing onto the fixed portion of the fabric.
Upon completion of the sewing, the fixation, by the work-
ing fabric frame, of the working fabric is released, and
the portion of the working fabric on which desired sewing
has been completed (sewn portion) is taken out to a take-
up side while a new portion of the working fabric is sup-
plied to the working fabric frame. Namely, the conven-
tionally-known sewing machines are arranged to simul-
taneously and successively sew many embroidery pat-
terns and/or the like onto an elongated working fabric by
repeating sewing by the plurality of machine heads while
sequentially changing the portion of the working fabric to
be fixed to the working fabric frame.

[0003] Inthe most popularly-known type of such multi-
head sewing machines, the plurality of machine heads
are arranged in an X direction (i.e., in a direction perpen-
dicular to a longitudinal direction of an elongated working
fabric, namely, in a left-right direction as viewed from the
front of the sewing machine), and a supply stand for sup-
plying the working fabric wound in a rolled configuration
and a take-up stand for taking up each sewn portion of
the fabric are disposed in front of and at the back of the
sewing machine, respectively. Therefore, a direction in
which the working fabric is fed to the working fabric frame
is perpendicular to the direction in which the plurality of
machine heads are arranged. Another type of the multi-
head sewing machines is disclosed in Japanese Patent
No. 3368481 (hereinafter Patent Literature 1). In this dis-
closed sewing machine, the plurality of machine heads
are arranged in the X direction, the fabric supply stand
and take-up stand are disposed to the right and left of
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the sewing machine spaced from each other in the X
direction, and the direction in which the working fabric is
fed to the working fabric frame agrees with the direction
in which the plurality of machine heads are arranged.
With the fabric feeding direction agreeing with the ma-
chine-head-arranged direction as noted above, it is pos-
sible to simultaneously perform many sewing.

[0004] In the aforementioned conventional tech-
nigues, the working fabric is fixed to the working fabric
frame of a rectangular shape by the fabric being gripped
by section of clamp members that are provided on four
sides of the working fabric frame and drivable via actu-
ators to fix and release the fabric to and from the frame.
The fixation and release by such clamp members is au-
tomatically performed during the feeding of the working
fabric or by operation of an operator section provided on
an operation panel. But, if the working fabric is fixed to
the working fabric frame in an insufficiently-stretched
condition, the working fabric tends to be fixed improperly
so that intended sewing may not be performed appropri-
ately; in such a case, there is a need to re-fix the working
fabric through operation of the operator section. In the
conventional techniques, arranged in such a manner that
the fixation and release of the working fabric to and from
the working fabric frame is performed by activation of the
actuators of all of the clamp members provided on all of
the four sides of the working fabric frame, the re-fixation
of the working fabric too has to be effected by first re-
leasing the fixation on all of the four sides of the working
fabric frame. However, if the fixation of the working fabric
is released on all of the four sides in a case where, for
example, the working fabric fixed to the working fabric
frame has a loosely-stretched part or region of the fixed
working fabric has wrinkles, another region of the fabric
may become loosely stretched or have wrinkles due to
the re-fixing. Thus, careful operation is required to fix the
working fabric to the working fabric frame with the entire
surface of the fabric stretched appropriately, which tends
to be very time-consuming. For sewing onto the fabric in
an appropriately-stretched state, the fabric only has to
be fixed to the fabric frame in a stretched-taut condition.
However, in the conventional techniques, the fixation of
the working fabric is simultaneously released on all of
the four sides of the working fabric frame and thus the
working fabric tends to be undesirably paid out from the
supply or take-up stand if the fabric is pulled strongly,
and thus, there is no choice but to have the working fabric
stretched rather insufficiently, in order to avoid the incon-
venience. Particularly, in the multi-head sewing machine
disclosed in Patent Literature 1, where the fabric-feeding
direction agrees with the machine-head-arranged direc-
tion, the working fabric is fixed to the left and right ends
of the working fabric frame and thus the portion of the
working fabric fixed to the working fabric frame has a
relatively great length, which would make it extremely
difficult to have the working fabric appropriately stretched
without being pulled too strongly.
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Disclosure of the Invention

[0005] In view of the foregoing, it is an object of the
present invention to provide a multi-thread sewing ma-
chine which can readily perform satisfactory sewing with
a working fabric fixed in an appropriate stretched-taut
condition, by causing only a selected group of fixation
member(s) to release fixation of an inappropriately-fixed
portion of the fabric and then allowing only the thus-re-
leased portion of the fabric to be strongly pulled so that
the released portion can be re-fixed in an appropriately-
stretched condition.

[0006] In order to accomplish the above-mentioned
object, the present invention provides a multi-head sew-
ing machine with a plurality of machine heads in which
an elongated working fabric is supplied from a supply
source to a fabric frame that is controllably driven on a
machine table to fix the working fabric thereto and in
which, upon completion of sewing on a portion of the
working fabric fixed to the fabric frame, the portion of the
working fabric fixed to the fabric frame is changed and
sewing is repeated on a newly fixed portion of the working
fabric, the multi-head sewing machine being character-
ized by comprising a plurality of groups of fixation mem-
bers for releasably fixing the working fabric to the fabric
frame, fixation and release of the working fabric relative
to the fabric frame being locally executable separately
for each of the clamp groups.

[0007] By the provision of plurality of groups of fixation
members for releasably fixing the working fabric to the
fabric frame and with the arrangement that fixation and
release of the working fabric relative to the fabric frame
is locally executable separately for each of the clamp
groups, the present invention allows the fixation of the
working fabric to be released only at an inappropriately-
stretched region of the fabric with the remaining regions
kept fixed. Therefore a human operator can pull the thus-
released region into an appropriately-stretched condition
relative to the fabric frame and then re-fix the released
region by means of the corresponding fixation member.
In this way, the human operator can fix the working fabric
in an appropriate stretched-taut condition by just pulling
the fabric only at the released region, so that desired
sewing can be performed on the fabric fixed in an appro-
priately-stretched condition.

[0008] According to another aspect of the present in-
vention, there is provided a multi-head sewing machine
with a plurality of machine heads in which an elongated
working fabric is supplied from a supply source to a rec-
tangular fabric frame that is controllably driven on a ma-
chine table to fix the working fabric thereto and in which,
upon completion of sewing on a portion of the working
fabric fixed to the fabric frame, the fabric is fed in an
arranged direction of the machine heads to change the
portion of the working fabric to fixed to the fabric frame
so that sewing is repeated on a newly fixed portion of the
working fabric, the multi-head sewing machine being
characterized by comprising a plurality of fixation mem-
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bers, provided on individual sides of the rectangular fab-
ric frame, for fixing the working fabric to the fabric frame,
atleast the fixation members provided on horizontal sides
of the fabric frame. The fixation member provided on a
right vertical side of the fabric frame and the fixation mem-
ber provided on a left vertical side of the fabric frame are
capable of fixing and releasing the working fabric sepa-
rately from one another. With such arrangements, the
human operator can release only a particular region of
the fabric with another region kept fixed on a given side
of the fabric frame and re-fix the released region to a
predetermined side of the fabric frame while pulling the
releasedregion. Thus, desired sewing can he readily per-
formed on the working fabric fixed to the fabric frame in
an appropriate stretched-taut condition.

[0009] By the provision of plurality of groups of fixation
members for releasably fixing the working fabric to the
fabric frame and with the arrangement that fixation and
release of the working fabric relative to the fabric frame
is locally executable separately for each of the clamp
groups, the present invention permits local releasing and
fixing operation of any desired one of the fixation mem-
bers when the working fabric is to be re-fixed to the fabric
frame. For example, in a case where a region of the work-
ing fabric is in a loosely-stretched condition or has wrin-
kles produced thereon, the fixation by the fixation mem-
ber(s) of the clamp group corresponding to that inappro-
priately-fixed region can be released to allow only that
region to be re-fixed. Because the working fabric remains
fixed by the fixation members of the other clamp groups,
the released region of the fabric can be pulled strongly
so that the fabric can be readily fixed appropriately.
Further, in a case where the working fabric fixed to the
working fabric frame is loosely stretched overall, the fix-
ation member provided on one of vertical sides of the
fabric frame is placed in a fabric-releasing position with
the fixation member provided on the other vertical side
kept in a fabric-fixing position. Then, the working fabric
may be pulled strongly from, for example, an opposite
side to the other vertical side, so that the fabric can be
readily re-fixed in an appropriate stretched-taut condi-
tion.

Brief Description of Drawings
[0010]

Fig. 1 is a schematic top plan view of a multi-head
sewing machine in accordance with an embodiment
of the present invention;

Fig. 2 is a perspective view showing a construction
of a switch box provided in the multi-head sewing
machine of Fig. 1; and

Fig. 3 is a schematic top plan view explanatory of
how a working fabric is fixed in the multi-head sewing
machine of Fig. 1.
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Best Mode for Carrying Out the Invention

[0011] Embodiments of the presentinvention will here-
inafter be described in detail with reference to the ac-
companying drawings.

Fig. 1is a schematic top plan view of a multi-head sewing
machine in accordance with an embodiment of the
present invention. Fig. 2 is a perspective view showing
a construction of a switch box provided in the multi-head
sewing machine shown in Fig. 1. Fig. 3 is a schematic
top plan view of the multi-head sewing machine, which
is explanatory of how a working fabric is fixed in the sew-
ing machine. In the embodiment of the multi-head sewing
machine, an elongated working fabric N is sequentially
let out or paid out, a predetermined amount at a time, in
a left-right direction of the figure (i.e., horizontal left-right
direction as viewed from the front of the sewing machine)
so as to be set in a predetermined fixation position, and
then sewing is performed on a portion of the elongated
working fabric N having been set in the predetermined
fixation position. Fig. 1 shows a state of the multi-head
sewing machine while performing a sewing process on
the working fabric N, and Fig. 3 shows a state of the multi-
head sewing machine prior to a sewing process on the
working fabric N. The following paragraphs describe be-
havior of the multi-head sewing machine of the present
invention with reference to Figs. 1-3. In each of Figs. 1
and 3, the bottom side of the figure corresponds to the
front side of the multi-head sewing machine where the
human operator is situated in sewing operation.

[0012] In Fig. 1, reference numeral 1 indicates a ma-
chine frame, and 2 the above-mentioned table. On the
machine frame 1, there are provided a plurality of (twelve
in the illustrated example) machine heads 3 at predeter-
mined intervals along the left-right (horizontal or longitu-
dinal) direction of the multi-head sewing machine. The
table 2 is elongated in the left-right direction of the figure
along which the working fabric N passes as it is paid out,
and needle plates 4 are disposed on the table 2 in op-
posed relation to the respective machine heads 3 pro-
vided on the machine frame 1. Further, a rectangular
working fabric frame 5 is placed on the table 2, and this
working fabric frame 5 is driveable in the front-rear and
left-right directions along X-axis and Y-axis drive mem-
bers 8 and 9 by X-axis and Y-axis drive mechanisms 6
and 7 provided on a right underside region of the table
2. The working fabric frame 5 has a size sufficient for
surrounding a predetermined area such that the plurality
of machine heads 3 can simultaneously perform sewing,
such as embroidery pattern sewing, on the elongated
working fabric N; the working fabric frame 5 is elongated
in the direction the machine heads 3 are arranged.
[0013] Left and right vertical clamp members 10a and
10b are provided on the inner surfaces of left and right
sides, respectively, of the working fabric frame 5. Al-
though not specifically shown, each of the vertical clamp
members 10a and 10b has provided therein an actuator
(clamping actuator), such an air cylinder, and holding
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frame member that is driven by the actuator to reciproc-
atively move in the up-down direction (i.e., perpendicu-
larly to the sheet of the figure). By appropriate movement
of the holding frame member in the up-down direction, a
portion of the working fabric N, positioned in correspond-
ence with the working fabric frame 5, can be fixed and
released relative to the working fabric frame 5. Further,
two pairs of clamp members 11a, 11b and 11c, 11d are
provided on front and rear sides, respectively, of the
working fabric frame 5 in parallel relation to the front and
rear sides. The front or rear horizontal clamp members
have respective holding frame members (not shown) pro-
vided on their inner surfaces opposed to those of the rear
or front horizontal clamp members, and each of the hold-
ing frame members is driven by a first actuator (clamping
actuator), provided on the corresponding horizontal
clamp member 11a - 11d, to reciprocatively move in the
up-down direction (i.e., perpendicularly to the sheet of
the figure). By appropriate movement of the holding
frame members in the up-down direction, a portion of the
working fabric N, positioned in correspondence with the
working fabric frame 5, can be fixed and released relative
to the working fabric frame 5 by the horizontal clamp
member 11a - 11d in generally the same manner as by
the vertical clamp member 10a, 10b. Further, each of the
horizontal clamp members 11a - 11d is provided with a
second actuator (tensioning actuator) for adjusting a dis-
tance of that horizontal clamp member from the horizon-
tal clamp member opposed thereto. Namely, the horizon-
tal clamp members 11a - 11d can hold the working fabric
N in a stretched-taut condition by first activating the first
actuators to fix the working fabric N to the working fabric
frame 5 and then activating the second actuators to in-
crease the distances between the mutually-opposed hor-
izontal clamp members 11a and 11c, and 11b and 11d.
[0014] The front horizontal clamp members 11a and
11b of the multi-head sewing machine are provided on
a support member 12. and the support member 12 is
fixed, via a connection member 13, to the front horizontal
side section of the working fabric frame 5. The connection
member 13 is adjustable into a suitable length, so that
the front horizontal clamp members 11aand 11b (support
member 12) are adjustable in position in accordance with
the width of the working fabric N. Fixation and release,
by the left and right vertical clamp members 10a and 10b
and front and rear horizontal clamp members 11a - 11d,
of the working fabric N relative to the working fabric frame
5is performed, at the time of feeding of the working fabric
N, automatically, in response to user’s instruction given
via a not-shown operation panel, or in any other suitable
manner. At that time, all of the actuators for driving the
left and right vertical clamp members 10a and 10b and
front and rear horizontal clamp members 11a - 11d are
activated, so that the fixation and release of the working
fabric N is performed simultaneously by all of the clamp
members 10a and 10b and 11a - 11d.

[0015] Inthe multi-head sewing machine of the present
invention, the fixation and release of the working fabric
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N can be performed selectively at individual positions of
the fabric N, separately from the aforementioned opera-
tions, by activating predetermined one or more clamp
members of a selected one of a plurality of clamp groups
as indicated below.

(1) Fixation and release only at a right side region of
the working fabric N by means of the right vertical
clamp member 10a.

(2) Fixation and release only at a left side region of
the working fabric N by means of the left vertical
clamp member 10a.

(3) Fixation and release at the right front and right
rear side regions of the working fabric N by means
of the right horizontal clamp members 11a and 11c,
and adjustment in distance between the mutually-
opposed horizontal clamp members 11a and 11c.
(4) Fixation and release at the left front and rear side
positions of the working fabric N by means of the left
horizontal clamp members 11b and 11d, and adjust-
mentin distance between the mutually-opposed hor-
izontal clamp members 11b and 11d.

The following paragraphs describe such selective fixa-
tion and release of the fabric.

[0016] On the machine frame 1. there is provided a
switch box 14 provided with a plurality of switches for
instructing fixation and release of the working fabric N
separately (or independently) for each of the clamp
groups as indicated above. The switch box 14 is fixed to
the machine frame 1 via a pipe member 15 in such a
manner that a hand or hands of the human operator can
readily reach the switch box 14. Detailed construction of
the switch box 14 will be described below with reference
to Fig. 2. As described below in relation to Fig. 2, four
toggle switches are provided on the switch box 14. Left/
right selection switch 16a provided on an upper area of
the switch box 14 is operable to switch between the left
and right clamp groups. The right clamp group can be
selected by the left/right selection switch 16a being piv-
oted to the right, while the left clamp group can be se-
lected by the left/right selection switch 16a being toggled
to the left. Three switches 16b. 16¢ and 16d toggled be-
low the left/right selection switch 16a are ON/OFF switch-
es operable to drive the actuators of the clamp members
allocated thereto. Namely, the right actuator drive switch
16b, middle actuator drive switch 16c and left actuator
drive switch 16d are ON/OFF switches for driving the
actuators (clamping actuators) of the vertical clamp
members 10a and 10b, second actuators (tensioning ac-
tuators) of the horizontal clamp members 11a - 11d and
first actuators (clamping actuators) of the horizontal
clamp members 11a - 11d, respectively. As explained
below, selecting the operational position or state of the
left/right selection switch 16a can select the actuators to
be to be turned on/off.

[0017] While the right clamp group is selected by the
left/right selection switch 16a, the actuator (clamping ac-
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tuator) of the right vertical clamp member 10a can be
driven by operation of the actuator drive switch 16b, the
second actuators (tensioning actuators) of the right hor-
izontal clamp members 11a and 11c can be driven by
operation of the middle actuator drive switch 16¢. and
the first actuators (clamping actuators) of the right hori-
zontal clamp members 11a and 11c can be driven by
operation of the actuator drive switch 16d. On the other
hand, while the left clamp group is selected by the left/
right selection switch 16a, the actuator (clamping actua-
tor) of the left vertical clamp member 10b can be driven
by operation of the right actuator drive switch 16b, the
second actuators (tensioning actuators) of the left hori-
zontal clamp members 11b and 11d can be driven by
operation of the middle actuator drive switch 16¢, and
the first actuators (clamping actuators) of the left vertical
clamp members 11b and 11d can be driven by operation
of the left actuator drive switch 16d. Namely, once the
actuator drive switch 16b or 16d is turned off by being
toggled to the right, the actuator of each of the corre-
sponding clamp members is driven to release the fixation
of the working fabric N, while, once the actuator drive
switch 16b or 16d is turned on being toggled to the left,
each of the corresponding clamp members operates to
fix the working fabric N. Further, once the middle actuator
drive switch 16c is toggled to the right, each of the cor-
responding horizontal clamp members is moved to re-
duce the distance from the opposing horizontal clamp
member, but, once the middle actuator drive switch 16c
is pivoted to the left, each of the corresponding horizontal
clamp members is moved to increase the distance from
the opposing horizontal clamp member.

[0018] Next, an example manner in which the working
fabric N is fixed to the working fabric frame 5 in the multi-
head sewing machine arranged as described above will
be described briefly in accordance with a sequence of
sewing operations performed on the working fabric N.
The working fabric N is paid out from a working fabric roll
on a not-shown supply stand disposed to the right of the
multi-head sewing machine, then passed over the table
2 and thence led to a not-shown take-up stand disposed
tothe left of the multi-head sewing machine. When setting
the working fabric N, the working fabric frame 5 is moved
toward the front surface of the sewing machine (toward
the lower end in the figure) so as to positionally corre-
spond to the working fabric N fed straight from the supply
stand to the take-up stand as illustrated in Fig. 3. Then,
a desired portion of the working fabric N is passed onto
the working fabric frame 5 so that the fabric portion paid
out from the supply stand to the fabric frame 5 can be
fixed via the individual clamp members, and it is thence
led to the take-up stand. Once the human operator op-
erates a predetermined operation panel (not shown) in
this state, the actuators of the vertical clamp members
10a and 10b and horizontal clamp members 11a - 11d
are each activated or driven to fix the working fabric N to
the working fabric frame 5. Specifically, to fix the working
fabric N to the working fabric frame 5, first the actuators
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(clamping actuators) of the vertical clamp members 10a
and 10b are driven, and then the first actuators (clamping
actuators) of the horizontal clamp members 11a - 11d
are driven to grasp left and right sides of the working
fabric N. After that, the second actuators (tensioning ac-
tuators) of the horizontal clamp members 11a - 11d are
driven to move the horizontal clamp members 11a - 11d.
In this way, the working fabric N can be fixed to the work-
ing fabric frame 5 in a taut condition.

[0019] After the working fabric N is fixed to the working
fabric frame 5, the human operator depresses a "sewing
start switch" provided, for example, on the operation pan-
el, to thereby activate the multi-head sewing machine.
Once the sewing machine is activated, sewing is per-
formed on the working fabric N fixed to the working fabric
frame 5 while the working fabric frame 5 is moved in the
front-rear and left-right directions as necessary. Upon
completion of the sewing operation on the working fabric
N, the working fabric frame 5 is returned to the position
shown in Fig. 3, and the actuators of the vertical clamp
members 10a and 10b and horizontal clamp members
11a-11d are driven to release the fixation of the working
fabric N to the working fabric frame 5. When releasing
the fixation of the working fabric N to the working fabric
frame 5, the actuators of the individual clamp members
are driven in sequence opposite to the aforementioned
sequence employed when fixing the working fabric N to
the working fabric frame 5. After the fixation of the working
fabric N to the working fabric frame 5 is released, the
portion of the working fabric N where the sewing has
been performed (i.e., area of the fabric N on which the
machine heads 3 can simultaneously perform sewing,
such as embroidery pattern sewing, on the elongated
working fabric N) is taken up by the take-up stand. Then,
another portion of the working fabric N on which sewing
is to be performed next (i.e., to-be-next-sewn portion) is
fed from the working fabric roll onto the fabric frame 5.
The take-up stand has a drive source for taking up the
sewn portion of the working fabric N; the sewn portion of
the working fabric N can be taken up by the drive source
being activated in interlocked relation to feeding of the
working fabric N. Then, once the next portion of the work-
ing fabric N where sewing is to be performed next (i.e.,
to-be-next-sewn portion) is delivered onto the fabric
frame 5 as the sewn portion of the working fabric N is
taken up by the take-up stand, the take-up by the take-
up stand is terminated, then the next portion of the work-
ing fabric N is fixed to the fabric frame 5 by means of the
vertical clamp members 10a and 10b and horizontal
clamp members 11a - 11d, and thence the sewing ma-
chine is activated again to perform the sewing. By thus
sequentially repeating sewing while changing the portion
of the working fabric N to be fixed to the working fabric
frame 5, the multi-head sewing machine performs sew-
ing, such as embroidery pattern sewing, on the elongated
working fabric simultaneously and successively.

[0020] The aforementioned operations following the
depression of the "sewing start switch" are carried out
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automatically. Namely, of the fixation and release of the
working fabric N relative to the fabric frame 5, only the
initial fixation is executed in response to operation, by
the human operator, on the operation panel, and the sub-
sequent fixation and release is automatically executed
in response to the feeding of the working fabric N. When
the fixation and release is automatically executed in re-
sponse to the feeding of the working fabric N, there may
occur, for some reason, a condition where the working
fabric N is not fixed to the working fabric frame 5 in an
appropriate stretched-taut condition. In such a case, the
sewing can not be performed neatly or beautifully, which
would result in some inconveniences. Thus, when the
working fabric N is not fixed to the working fabric frame
5 in an appropriate stretched-taut condition, it is neces-
sary for the human operator to redo the fixation of (i.e.,
re-fix) the working fabric N in view of the current fixed
sate of the fabric N, by depressing a "stop switch" pro-
vided, for example, on the operation panel, to thereby
deactivate the multi-head sewing machine. The following
paragraphs describe operation to be performed by the
human operator when it has been found that the working
fabric N is not currently fixed to the working fabric frame
5 in an appropriate stretched-taut condition, in relation
to two specific examples.

[0021] First, the operation to be performed by the hu-
man operator when the working fabric N is not fixed to
the working fabric frame 5 in an appropriately-stretched
condition is explained in relation to the first example
where wrinkles have been produced in a left side region
of the working fabric N fixed to the working fabric frame
5. In this case, the human operator operates the switches
16a - 16d of the switch box 14 to release the fixation of
the working fabric N by the left vertical clamp member
10b and horizontal clamp members 11b and 11d, and
then re-fix the working fabric N only at the released po-
sitions. Namely, the human operator first toggles the left/
right selection switch 16a to the left to select the left clamp
group and then toggles the actuator drive switches 16b,
16¢ and 16d to the right to release the fixation of the
working fabric N. In this way, the left side region can be
easily pulled by the human operator with the right side
region of the fabric N kept fixed; thus, the human operator
can readily re-fix the left side region of the working fabric
N by toggling to the left the actuator drive switches 16b
- 16d of the switch box 14 while pulling the fabric N. As
a consequence, the working fabric N can be fixed in an
appropriate stretched-taut condition with the wrinkles re-
moved from the left side region. Namely, by releasing
the fixation of only the inappropriately-stretched fabric
region with the remaining fabric regions kept fixed as
noted above, only the released fabric region can be pulled
into an appropriate stretched-taut condition; thus, the hu-
man operator is allowed to readily re-fix the working fabric
N by only pulling the released fabric region. In this case,
the actuator drive switch 16¢c need not be operated;
namely, it is not necessary to perform operation for in-
creasing the distance in the left-right direction between
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the clamp members.

[0022] Next, the operation to be performed by the hu-
man operator when the working fabric N is not fixed to
the working fabric frame 5 in an appropriately-stretched
condition is explained in relation to the second example
where the working fabric N fixed to the working fabric
frame 5 is loosely stretched overall. In this case, the hu-
man operator operates the switches 16a - 16d of the
switch box 14 to release the fixation of the working fabric
N by the left vertical clamp member 10b and all of the
horizontal clamp members 11a - 11d, so that the working
fabric N remains fixed only by the right vertical clamp
member 10a. Then, the human operator operates the
individual switches 16a - 16d of the switch box 14 while
keeping the working fabric N pulled from the side of the
take-up stand, to thereby re-fix the working fabric N. In
this way, the working fabric N can be fixed with its entirety
appropriately stretched taut. Namely, when the working
fabric N is not fixed to the working fabric frame 5 with its
entirety appropriately stretched taut, the working fabric
N is kept fixed by the clamp member on one side of the
working fabric frame 5, so that the fabric N can be ap-
propriately stretched by being pulled from the opposite
side to the fixed side.

[0023] As having been described above, the multi-
head sewing machine of the present invention allows the
human operator to re-fix the working fabric N. by permit-
ting fixation and release by the clamp member(s) sepa-
rately for each of the clamp groups.

In the case where the sewing on the working fabric N is
automatically repeated as noted above, it tends to be
difficult to check whether or not the working fabric N is
currently in an appropriately-stretched condition, and/or
deactivation of the sewing machine tends to get delayed.
To avoid such inconveniences, the multi-head sewing
machine may be temporarily deactivated when a to-be-
next-sewn potion of the working fabric N has been fixed
as the fabric N is fed and then activated again by the
human operator depressing the start switch. In this way,
the human operator is allowed to check, with a sufficient
time leeway, whether or not the working fabric N is cur-
rently in an appropriately-stretched condition.

[0024] Note that the above-described group-specific
fixation and release by the clamp members may also be
executed by operation of switches, operators or the like
provided on the operation panel, in which case the switch
box 14 may of course be dispensed with.

The present invention may also be applied to cases
where the feeding of the working fabric N to the fabric
frame 5 is carried out in a direction perpendicular to the
direction along which the plurality of machine heads 3
are arranged (i.e., in the front-to-rear direction of the sew-
ing machine).

Whereas the embodiment of the present invention has
been described above in relation to the case where the
take-up stand includes a drive source for taking up the
working fabric N and the fabric N is taken up in interlocked
relation to the feeding of the fabric N, the present inven-
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tion is not so limited; for example, the taking-up and feed-
ing of the working fabric N may be executed via manual
operation of the human operator. In such a case, the
fabric frame 5 may be returned to the position shown in
Fig. 3 upon completion of desired sewing on the fabric
N fixed to the fabric frame 5, and the multi-head sewing
machine may be deactivated once the fixation of the fab-
ric N is released.

Claims

1. A multi-head sewing machine with a plurality of ma-
chine heads in which an elongated working fabric is
supplied from a supply source to a fabric frame that
is controllably driven on a machine table to fix the
working fabric thereto and in which, upon completion
of sewing on a portion of the working fabric fixed to
the fabric frame, the portion of the working fabric
fixed to the fabric frame is changed so that sewing
is repeated on a newly fixed portion of the working
fabric, said multi-head sewing machine comprising
a plurality of groups of fixation members for releas-
ably fixing the working fabric to said fabric frame,
fixation and release of the working fabric relative to
said fabric frame being locally executable separately
for each of the groups.

2. A multi-head sewing machine with a plurality of ma-
chine heads in which an elongated working fabric is
supplied from a supply source to a rectangular fabric
frame that is controllably driven on a machine table
to fix the working fabric thereto and in which, upon
completion of sewing on a portion of the working fab-
ric fixed to the fabric frame, the working fabric is fed
in an arranged direction of the machine heads to
change the portion of the working fabric fixed to the
fabric frame so that sewing is repeated on a newly
fixed portion of the working fabric, said multi-head
sewing machine comprising:

a plurality of fixation members, provided on in-
dividual sides of said rectangular fabric frame,
for fixing the working fabric to said fabric frame
at least the fixation members provided on hori-
zontal sides of said fabric frame, the fixation
member provided on a right vertical side of said
fabric frame and the fixation member provided
on a left vertical side of said fabric frame are
capable of fixing and releasing the working fabric
separately from one another.

3. A multi-head sewing machine as claimed in claim 1
or 2 which further comprises drive means for driving
each of said fixation members to a fixing or releasing
position relative to said fabric frame, and control
means for controlling said drive means to drive said
fixation members separately from one another, and
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wherein fixation and release of the working fabric
relative to said fabric frame is locally executable in
accordance with separate drive control performed
on each of said fixation members by said drive
means and said control means.
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