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(57) Heddle frames WF are moved up and down
while keeping the main shaft A non-rotated after setting
the main shaft A to a restart position so as to give a suf-
ficient strain to the warp yarn Y. Thereafter, the loom is
restarted and proceeded to a normal weaving operation

Method for controlling restart of weaving operation of loom

after rendering the heddle frames WF to a synchronous
relation to the main shaft A, thereby securing constant
weft yarn density. This arrangement makes it possible
to prevent formation of a filling bar in a fabric at the time
of restarting the weaving operation of the loom.
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Description

[0001] This invention relates to a method for control-
ling restart of weaving operation of a loom that enables
to effectively prevent formation of a filling bar in a fabric
in restarting weaving operation of the loom.

[0002] When a loom such as a jet loom is brought to
a suspended state due to weft insertion failure or electric
power outage, for example, the loom is driven in a back-
ward direction to conduct a pick finding, and an improp-
erly inserted weft yarn or a weft yarn having a possibility
of insertion failure is completely removed. Then, the
loom is brought to a specific start state, and the weaving
operation is restarted.

[0003] When the weaving operation of the loom is re-
started, there is a disadvantage that the density of the
weft yarn may be varied in the vicinity of the cloth fell,
and a filling bar may be formed in the fabric. In order to
prevent such a drawback, there is proposed an arrange-
ment in which the loom is restarted while giving vibration
to the warp yarn by way of an eccentric roller (see Jap-
anese Unexamined Patent Publication No. 8-246296).
[0004] In the above conventional art, since vibration
given to the warp yarn by way of an eccentric roller is
not sufficiently large, the effect of preventing formation
of afilling bar is insufficient. Specifically, a fabric cannot
have a desired specific weft yarn density by beating only
once, but several times of beating are required to obtain
a desired proper weft yarn density. Therefore, the weft
yarn density varies from rough to tight in the vicinity of
the cloth fell as distanced from the cloth fell. When the
loom is restarted after a temporary stop, and weft yarn
insertion is resumed while giving vibration to the warp
yarn, movement of the weft yarn by beating in the fabric
is not the same as in the normal weaving operation be-
fore the temporary stop because a strain of the warp
yarn in the weaving operation after the temporary stop
is not the same as that in the normal weaving operation
before the temporary stop. As a result, the warp yarn
density is not kept constant.

[0005] It is an object of this invention to provide a
method for controlling restart of weaving operation of a
loom which has overcome the problems residing in the
prior art.

[0006] It is another object of this invention to provide
a method for controlling restart of weaving operation of
a loom that enables to effectively prevent formation of
a cloth fell resulting from varied weft yarn density without
rotating a main shaft, namely by restarting weaving op-
eration of the loom by moving a heddle frame or frames
up and down in a state that all the devices other than
the heddle frames are kept in an inoperative state.
[0007] Accordingto an aspect of this invention, aloom
is restarted by moving at least one heddle frame up and
down without a pause while keeping a main shaft non-
rotated after confirming that the main shaft is set to a
restart position, and by rendering all the heddle frames
to a synchronous relation to the main shaft. The "syn-
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chronous relation" in this specification means that each
heddle frame is brought to a certain phase relative to
the main shaft so that each heddle frame is operated in
accordance with a shedding pattern in a normal weaving
operation.

[0008] According to another aspect of this invention,
the heddle frame is selectively moved up and down in
accordance with a heddle frame moving pattern dedi-
catedly used for the heddle frame or with a shedding
pattern in the normal weaving operation.

[0009] According to yet another aspect of this inven-
tion, after the heddle frame is moved up and down, the
heddle frame is rendered to a synchronous relation to
the main shaft.

[0010] According to still another aspect of this inven-
tion, the heddle frame is moved up and down by a cer-
tain number of times, wherein the number is an integer.
[0011] In the inventive method, the loom is so de-
signed that the heddle frames are moved up and down
without a pause while keeping the main shaft non-rotat-
ed after confirming that the main shaft is setto the restart
position to generate a sufficient strain in the warp yarn.
Subsequently, the weaving operation of the loom is re-
started after all the heddle frames are rendered to a syn-
chronous relation to the main shaft. Specifically, in this
arrangement, constant weft yarn density can be secured
by properly moving the weft yarn in the fabric by beating
operation after the loom is restarted. Thereby, a filling
bar in the fabric is prevented. Since the heddle frames
are moved up and down without rotating the main shaft,
the heddle frames are driven by a dedicated driving mo-
tor other than a main motor for driving the main shaft,
and the number of times and the speed of moving the
heddle frames up and down are properly set depending
on, for example, the kind of warp yarn and weft yarn.
[0012] The number of times of moving the heddle
frame up and down may range from several to several
tens of times in terms of a reciprocating motion, and the
speed of moving the heddle frame up and down may be
the same as the speed in a normal weaving operation,
or may be slower or faster than the speed in the normal
weaving operation. Specifically, the speed of moving the
heddle frame up and down is preferably set in the range
from about 50 to 200 % relative to that in the normal
weaving operation for the following reasons. If the speed
of the heddle frame is less than 50%, separation of the
warp yarn is deteriorated with the result that a desired
warp yarn strain is not provided. On the other hand, if
the speed of the heddle frame is above 200%, an ex-
cessive stress is likely to be exerted to a driving system
for driving the heddle frames.

[0013] Moving the heddle frames up and down in ac-
cordance with the dedicated vertical movement pattern
makes it possible to move the heddle frames up and
down without a pause irrespective of a required weaving
pattern. Thus, the time required for vertical movement
of the heddle frames can be minimized.

[0014] By moving the heddle frames up and down in
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accordance with the shedding pattern in the normal
weaving operation, a warp yarn strain given by the ver-
tical movement can be made closer to the warp yarn
strain given by the normal weaving operation.

[0015] Rendering the heddle frames to a synchronous
relation to the main shaft after moving the heddle frames
up and down is advantageous as follows. The shedding
pattern after restart of the loom can be securely shifted
to the shedding pattern before stop of the loom even in
such a condition that the weaving operation of the loom
is suspended by electric power outage with the result
that a synchronous relation of the heddle frames to the
main shaft is collapsed, or that the heddle frames are
independently and arbitrarily moved up and down with-
out considering a synchronous relation to the main
shaft. It should be appreciated that the heddle frames
are rendered to a synchronous relation to the main shaft
based on the cycle number corresponding to the restart
position and the crank angle of the main shaft so as to
attain a desired shedding pattern in the normal weaving
operation.

[0016] In the above arrangement, moving the heddle
frames up and down by a certain number of times (the
number is an integer) makes it possible to securely re-
turn the heddle frames to the initial position before start
of the vertical movement where the heddle frames have
been set to a synchronous relation to the main shaft up-
on termination of the vertical movement. This arrange-
ment can dispense with a synchronizing operation after
the vertical movement. Note that the loom is so de-
signed that the heddle frames are stopped in a synchro-
nous relation to the main shaft.

[0017] These and other objects, features and advan-
tages of the present invention will become clear upon a
reading of the following description of the preferred em-
bodiments thereof, taken in connection with the accom-
panying drawings, in which:

FIG. 1 is a block diagram schematically showing an
entire system of a loom embodying the invention;
FIG. 2 is a block diagram showing essential ele-
ments of a control system of the loom;

FIGS. 3A and 3B are diagrams showing a weaving
pattern and a shedding pattern, respectively;

FIG. 4 is a timing chart of controlling operation of
the loom;

FIG. 5 is a chart showing a relationship between
time and operation of a heddle frame;

FIG. 6 is a block diagram schematically showing es-
sential elements of a modified control system;
FIG. 7 is ablock diagram schematically showing an-
other modified control system; and

FIGS. 8A and 8B are timing charts showing altered
operations of the control system.

[0018] ReferringtoFIG. 1, aloomincludes a shedding
motion section provided with a normal operating device
11, a synchronizing device 12, a vertical driving device
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13, and a driving controller 21. In FIG. 1, a tension roller
R1 disposed at a feeding side of warp yarn Y, a reed
R2, and a guide roller R3 disposed 'at a winding side of
fabric Ya are exemplified as primary elements of the
loom. The warp yarns Y form a shed by four heddle
frames WF. Each of the heddle frames WF is driven by
a driving mechanism WM including a dedicated driving
motor M and a crank mechanism.

[0019] A crank angle 6 provided from an encoder EN
coupled to a main shaft A of the loom is inputted to the
normal operating device 11 as a pulse train signal. The
main shaft A is coupled to an unillustrated main motor.
A stop signal Sa is inputted from an unillustrated loom
control circuit to the normal operating device 11. The
normal operating device 11 outputs to the driving con-
troller 21 a target rotating amount Poi (i=1, 2, 3, 4) for
driving the corresponding driving motor M as a pulse
train signal. Outputs from the driving controller 21 are
individually sent to the respective driving motors M. The
actual rotating amount Pf of the corresponding driving
motor M is fed back to the driving controller 21.

[0020] The synchronizing device 12 receives a restart
signal Sb from the loom control circuit (not shown) and
a current position Gi (i=1, 2, 3, 4) of the corresponding
heddle frame WF, as well as the crank angle 6 provided
from the encoder EN. The current position Gi represents
a current height of the relevant heddle frame WF which
is detected based on the rotated position of the corre-
sponding driving motor M. The synchronizing device 12
outputs to the driving controller 21 an adjusted rotating
amount Psi (i=1, 2, 3, 4) for correctively driving the cor-
responding driving motor M as a pulse train signal. The
synchronizing device 12 receives an output such as Ksi
from the normal operating device 11, which will be de-
scribed in a later section.

[0021] As shown in FIG. 2, the vertical driving device
13 includes a vertical movement command section 13a,
a first setting section 13b, and a second setting section
13c. The vertical movement command section 13a re-
ceives the restart signal Sb from the loom control circuit
(not shown), and outputs to the driving controller 21 a
rotating amount Pq for moving the corresponding hed-
dle frame WF up and down as a pulse train signal. When
the integrated pulse number corresponding to the rotat-
ing amount Pq reaches a predetermined target rotating
amount Pgm outputted from the first setting section 13b,
the vertical movement command section 13a stops out-
putting the rotating amount Pq to the driving controller
21. The vertical movement command section 13a deter-
mines the pulse frequency of the rotating amount Pq
based on a velocity vq of moving the heddle frame WF
up and down. The velocity vq is outputted from the sec-
ond setting section 13c.

[0022] The normal operating device 11 has a memory
storing, for example, a weaving pattern (see FIG. 3A) of
fabric Ya which is formed in terms of one repeat consist-
ing of a certain number of cycles (cycle number n=1,
2, ..., 6) with use of four heddle frames WF (frame
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number m=1, 2, 3, 4), and a predetermined shedding
pattern Ksi (i=1, 2, 3, 4) (see FIG. 3B) of each heddle
frame WF which is defined based on the weaving pat-
tern. The heddle frames WF are numbered in the order
of m=1, 2, 3, 4 from the reed R2 toward downstream
with respect to the warp yarn feeding side. Referring to
FIG. 3A, it should be appreciated that the heddle frame
of the number m and at the cycle number n indicated by
a square with a cross is shifted to an uppermost position,
whereas the heddle frame indicated by a blank square
is shifted to a lowermost position for forming and closing
a shed.

[0023] While the loom is in a normal weaving opera-
tion, the crank angle 6 is outputted from the encoder EN
to the normal operating device 11 in response to rotation
of the main shaft A. Upon receiving the crank angle 6 ,
the normal operating device 11 specifies the cycle
number n (n=1,2, ..., 6) in one repeat of a designated
weaving pattern based on the crank angle 6, and up-
dates (increments) the cycle number n. Further, the nor-
mal operating device 11 is allowed to output the target
rotating amount Poi of each driving motor M to the driv-
ing controller 21 in conformity to the crank angle 6. Upon
receiving the target rotating amount Poi, the driving con-
troller 21 controls the relevant driving motor M in such
a manner that the actual rotating amount Pf of the rele-
vant driving motor M attain the target rotating amount
Poi. Under the control of the driving controller 21, each
driving motor M moves the corresponding heddle frame
WF upward or downward based on the shedding pattern
Ksi so that the heddle frames WF are moved up and
down in synchronism with rotation of the main shaft A
for forming and closing a shed.

[0024] If a weft yarn insertion failure occurs at the cy-
cle number n=n1 during a normal weaving operation of
the loom, the stop signal Sa is generated from the loom
control circuit to suspend driving of the main motor so
as to suspend the weaving operation of the loom. Upon
receiving the stop signal Sa, the normal operating de-
vice 11 is allowed to store the incremented cycle number
n=n1+1 at the time when the weaving operation of the
loom is suspended. This is for the reason that if a weft
yarn insertion failure occurs, a loom is generally control-
led to suspend a next weft yarn insertion and to stop the
weaving operation when the loom is brought to a next
cycle. In suspending weaving operation of the loom,
driving of each driving motor M is suspended together
with driving of the main shaft A while keeping a synchro-
nous relation to the main shaft A.

[0025] In restarting the loom for normal weaving op-
eration, the main shaft A is rotated in a backward direc-
tion for pick finding to the position where the weft yarn
insertion failure occurred at the cycle number n=n1,
while keeping the functions of the normal operating de-
vice 11 and the driving controller 21. After the pick find-
ing and removal of the defective weft yarn, the main
shaft A is rotated further in the backward direction to the
restart position corresponding to the cycle number n=n1

10

15

20

25

30

35

40

45

50

55

- 1. At this time, the normal operating device 11 decre-
ments the cycle number n based on the crank angle 6
in conformity to the backward rotation of the main shaft
A from the stop position to the restart position. As shown
in FIG. 4, in response to generation of the restart signal
Sb in the loom control circuit, the loom is controlled to
proceed to a normal weaving operation by the normal
operating device 11 after vertical movement of the hed-
dle frames WF by the vertical driving device 13 and syn-
chronizing operation by the synchronizing device 12 are
implemented in this order.

[0026] Specifically, referring to FIG. 4, upon receiving
the restart signal Sb, the vertical movement command
section 13a of the vertical driving device 13 outputs, to
the driving controller 21, the rotating amount Pq for mov-
ing the relevant heddle frame WF up and down at the
pulse frequency which is defined based on the velocity
vq outputted from the second setting section 13c. This
operation is performed in the condition: t =t1. Upon re-
ceiving the rotating amount Pq, the driving controller 21
drives the relevant driving motor M based on a constant
rotating speed corresponding to the velocity vq of the
relevant heddle frame WF in such a manner that the
heddle frames WF are moved up and down altogether
without a pause in accordance with a specific vertical
movement pattern dedicatedly used for the heddle
frames WF. This operation is implemented under the
condition: t1=t<t2. During this operation, a sufficient
strain is given to the warp yarns Y. It should be appre-
ciated that each velocity vq is so regulated that the ro-
tating speed of the corresponding driving motor M dur-
ing the vertical movement falls in the range from 50 to
200% relative to the rotating speed of the motor M during
a normal weaving operation.

[0027] When the integrated pulse number of the ro-
tating amount Pq reaches the predetermined target ro-
tating amount Pgm, the vertical movement command
section 13a suspends the output of the rotating amount
Pq to stop driving the relevant motor M so as to termi-
nate the vertical movement of the corresponding heddle
frame WF at the time t=t,. It should be appreciated that
merely the operation of a single heddle frame WF is il-
lustrated in FIG. 4.

[0028] Subsequently, the synchronizing device 12
reads the current cycle number n, namely, the cycle
number n=n1 - 1 corresponding to the restart position,
as well as the shedding pattern Ksi from the normal op-
erating device 11, and finds the shedding pattern Ksi=f
(n, 6) based on the crank angle 6 corresponding to the
restart position. Then, the synchronizing device 12 cal-
culates the adjusted rotating amount Psi of the relevant
driving motor M that enables the corresponding heddle
frame WF at the current position Gi to attain the required
shedding pattern Ksi, and outputs the calculated rotat-
ing amount Psi to the driving controller 21. This opera-
tionis implemented under the condition: t = t2a, wherein
t2a-t2 =0. Upon receiving the adjusted rotating amount
Psi, the driving controller 21 drives the relevant driving
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motor M by the adjusted rotating amount Psi to bring the
corresponding heddle frame WF to a synchronous rela-
tion to the main shaft A during the time t2a = t<t3. Thus,
the required shedding pattern Ksi is realized. It should
be noted that the heddle frame WF is shifted to a low-
ermost position to be rendered to a synchronous relation
to the main shaft A in FIG. 4.

[0029] In FIG. 4, the velocity of the heddle frame WF
during a synchronizing operation may be the same as
the velocity vq of the heddle frame WF during a vertical
movement or may be faster or slower than the velocity
vq, as far as the heddle frame WF is securely rendered
to a synchronous relation to the main shaft A. Alterna-
tively, the time (t3 - t2a) required for a synchronizing op-
eration may be minimized by automatically selecting the
driving direction of the heddle frame WF for the synchro-
nizing operation that secures a less adjusted rotating
amount Psi for attaining the required shedding pattern
Ksi, in place of making the driving direction of the heddle
frame WF for the synchronizing operation identical to
the driving direction during the vertical movement, as
shown in FIG. 4.

[0030] Afterrestart of the loom, the loom is proceeded
to a normal weaving operation in which each heddle
frame WF is set to such a position as to continue the
shedding pattern Ksi before the loom is suspended by
rotating the relevant driving motor M in conformity to the
rotation of the main shaft A by way of the normal oper-
ating device 11 during the time t=t3.

[0031] Alternatively, after the vertical driving device
13 moves the heddle frames WF up and down, the syn-
chronizing device 12 may bring the heddle frames WF
to a synchronous relation to the main shaft A without
suspending the heddle frames WF during the time
t2=t<t3 in FIG. 5. In FIG. 5, merely the operation of a
single heddle frame WF is illustrated, and the heddle
frame WF is shifted to an uppermost position during a
synchronizing operation to be rendered to a synchro-
nous relation to the main shaft A by driving the heddle
frame WF in the same direction as in the vertical move-
ment at a speed slower than the velocity vq. The syn-
chronizing device 12 outputs the adjusted rotating
amount Psi of the relevant driving motor M required for
attaining the shedding pattern Ksi based on the current
position Gi of the corresponding heddle frame WF at the
time when the vertical movement of the heddle frame
WEF is terminated.

[0032] In this embodiment, the loom is so designed
that the heddle frames WF are suspended in a synchro-
nous relation to the main shaft A even if the loom is sus-
pended due to a reason other than weft yarn insertion
failure such as shortage of warp yarn and forcible man-
ual stop operation. In restarting the loom in such a con-
dition, the loom is returned to a normal weaving opera-
tion by setting the main shaft A to the restart position
after eliminating the cause of suspending operation of
the loom, and by moving the heddle frames WF up and
down so as to render all the heddle frames WF to a syn-
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chronous relation to the main shaft A.

[0033] If the loom is suspended owning to electric
power outage, there is a likelihood that the loom is sus-
pended in an asynchronous state to the main shaft A
because the rotating amount of the main shaft A result-
ing from inertia force is not identical to that of the re-
spective driving motors M resulting from inertia force.
Further, it is highly likely that the weft yarn inserted im-
mediately before the power outage has insertion failure.
Even in such a case, the heddle frames WF are ren-
dered to a synchronous relation to the main shaft A with
use of the synchronizing device 12, and pick finding is
conducted to remove the defective weft yarn. After set-
ting the main shaft A to the restart position, and moving
each heddle frame WF up and down by the vertical driv-
ing device 13 to render all the heddle frame WF to a
synchronous relation to the main shaft A again, the loom
is proceeded to a normal weaving operation.

[0034] In the above embodiment, it is possible to
move at least one heddle frame WF up and down by the
vertical driving device 13, in place of moving all the hed-
dle frames WF. In such an altered arrangement, the syn-
chronizing device 12 performs synchronizing operation
merely with respect to the relevant heddle frame WF.
Further, it is possible to move the heddle frames WF up
and down individually in accordance with a vertical
movement pattern individually set for each of the heddle
frames WF by providing a vertical driving device 13 for
each of the driving motors M. In such an altered arrange-
ment, a smoother separating operation of the warp
yarns Y can be effectuated by, for example, moving the
heddle frames WF up and down in such a manner that
the adjoining heddle frames WF are set in opposite
phase to each other, or by simply moving the adjoining
heddle frames WF up and down alternately.

[0035] The normal operating device 11 has a function
of storing a unit shedding pattern Ksj (j=1, 2, ... ) which
is defined per cycle, and a shedding pattern Ksi in one
repeat, which is a combination of a plurality of unit shed-
ding patterns Ks;j, in place of storing a shedding pattern
Ksi which is defined with respect to each of the heddle
frames WF, and a function of creating a shedding pattern
Ksi of each of the heddle frames WF based on the com-
bination of the unit shedding patterns Ks;j. Since the unit
shedding pattern Ksj=f (6 ) is usable in common among
the heddle frames WF at the cycle number n, there is
no need of providing a memory having an exceedingly
large capacity capable of storing an increased number
of the heddle frames WF and an increased number of
the cycles constituting one repeat.

[0036] Alternatively, the vertical driving device 13 may
allow each heddle frame WF to automatically return to
its initial position where the heddle frame WF is in a syn-
chronous relation to the main shaft A by moving the rel-
evant heddle frame WF up and down by a certain
number i of times (i is an integer). This arrangement
makes it possible to omit synchronizing operation by the
synchronizing device 12 which is implemented after the
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vertical movement. Each heddle frame WF is controlled
to be moved up and down exactly by the number i of
times by setting in the first setting section 13b the pre-
determined target rotating amount Pgm which is equal
to an integral multiple of the actual rotating amount Pf
of the corresponding driving motor M required for recip-
rocating the heddle frame WF once.

[0037] Inthe following, described are modifications of
the embodiment with reference to FIGS. 6 through 8. It
should be appreciated that elements in the modifica-
tions identical to those in the embodiment are denoted
at the same reference numerals.

[0038] Referring to FIG. 6, a pseudo crank angle 6 a
is outputted from a vertical movement command section
13a to a normal operating device 11, in place of the ar-
rangement that the vertical driving device 13 outputs the
rotating amount Pq for moving the relevant heddle frame
WF up and down to the driving controller 21. The pseudo
crank angle 0 a is a pulse train signal having the same
waveform as a crank angle 6 provided from an encoder
EN (not shown). In the altered arrangement, the vertical
movement command section 13ain a vertical driving de-
vice 13 activates driving motors M by way of the normal
operating device 11 and a driving controller 21 by out-
putting to the normal operating device 11 the pseudo
crank angle 6 a of a pulse frequency which is defined
based on a velocity vq of a relevant heddle frame WF
so as to move the heddle frames WF up and down in
accordance with a shedding pattern Ksi during a normal
weaving operation.

[0039] As shown in FIG. 6, a time tq during which a
relevant heddle frame WF is moved up and down is set
in a first setting section 13b of the vertical driving device
13, in place of setting the predetermined target rotating
amount Pgm for moving the relevant heddle frame WF
up and down. In such an altered arrangement, the ver-
tical movement command section 13a outputs the pseu-
do crank angle 6 a or the rotating amount Pq during the
time tq so as to move the relevant heddle frame WF up
and down.

[0040] Further, as shown in FIG. 6, a synchronizing
device 12 inputs an original point signal Sci (i=1, 2, 3,
4) indicating the initial position of each heddle frame WF
in place of inputting the current position Gi of each hed-
dle frame WF. In such an altered arrangement, the syn-
chronizing device 12 outputs a signal corresponding to
a moved amount of each heddle frame WF from its initial
position to such a position as to attain a required shed-
ding pattern Ksi=f(n, 8) in terms of an adjusted rotating
amount Psi of each driving motor M. Specifically, after
activating each driving motor M and receiving the origi-
nal point signal Sci, the synchronizing device 12 rotates
each driving motor M by the adjusted rotating amount
Psi to render each heddle frame WF to a synchronous
relation to a main shaft A. Thus, a required shedding
pattern Ksi is provided.

[0041] Referring to FIG. 7 showing another modifica-
tion, the heddle frames WF are moved up and down by
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a common driving motor M by way of a common driving
mechanism WM such as a cam mechanism. The driving
mechanism WM is coupled to the driving motor M by
way of a clutch CL1, and is coupled to a main shaft A
by way of a clutch CL2. The driving mechanism WM has
afunction of controlling shedding operation during a nor-
mal weaving operation. In such an altered arrangement,
the normal operating device 11 is omitted. Further, the
clutch CL2 is a so-called one-point clutch which is se-
lectively coupled to the main shaft A at a specific crank
angle 6.

[0042] In the above modification, in response to sus-
pending operation of the loom, the driving motor M is
coupled to the driving mechanism WM by way of the
clutch CL1, and at the same time, linkage of the driving
mechanism WM to the main shaft A is released by way
of the clutch CL2. Then, a vertical driving device 13 out-
puts to a driving controller 21 a rotating amount Pq for
moving the relevant heddle frame WF up and down to
move the heddle frames WF up and down altogether in
accordance with a shedding pattern Ksi during a normal
weaving operation by way of the driving motor M and
the driving mechanism WM. Further, the driving control-
ler 21 sets the driving mechanism WM to such a position
as to be engageable with the clutch CL2 by way of the
driving motor M in response to receiving the adjusted
rotating amount Ps from the synchronizing device 12 so
as to render the heddle frames WF to a synchronous
relation to the main shaft A. The loom is brought to a
restart state after engaging the clutch CL2 with the driv-
ing mechanism WM to couple the driving mechanism
WM to the main shaft A while disengaging the clutch
CL1 from the driving motor M.

[0043] In the above modifications, the velocity vq of
moving each heddle frame WF up and down which is
set in the second setting section 13c is properly deter-
mined depending on the kind of warp yarn Y and weft
yarn. Further, as shown in FIGS. 8A and 8B, a vertical
driving device 13 may drive a driving motor M at a varied
speed in place of driving the driving motor M at a con-
stant speed. Specifically, the vertical driving device 13
may stepwise (see FIG. 8A) or continuously (see FIG.
8B) change the rotating speed v of each driving motor
M during a vertical movement of the heddle frames WF
by altering the rotating amount Pq for moving the rele-
vant heddle frame WF up and down or the pulse fre-
quency of the pseudo crank angle 6a in time-series.
[0044] As described above, a sufficient strain is given
to warp yarns by moving the heddle frames up and down
while keeping the main shaft non-rotated in restarting
weaving operation of the loom. This arrangement is ad-
vantageous in eliminating a drawback that constant weft
yarn density is not secured in the vicinity of a cloth fell
immediately after restart of the loom and in effectively
suppressing formation of a filling bar in the fabric result-
ing from a varied weft yarn density at the restart of the
loom.

[0045] As this invention may be embodied in several
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forms without departing from the spirit of essential char-
acteristics thereof, the present embodiment is therefore
illustrative an not restrictive, since the scope of the in-
vention is defined by the appended claims rather than
by the description preceding them, and all changes that
fall within metes and bounds of the claims, or equiva-
lence of such metes and bounds are therefore intended
to be embraced by the claims.

Claims

1. A method for controlling restart of a weaving oper-
ation of a loom comprising the steps of:

moving at least one heddle frame up and down
without a pause while keeping a main shaft
non-rotated after setting the main shaft to a re-
start position; and

restarting the weaving operation of the loom af-
ter rendering all the heddle frames to a synchro-
nous relation to the main shaft.

2. The method according to Claim 1, wherein the hed-
dle frame is moved up and down in accordance with
a dedicated vertical movement pattern.

3. The method according to Claim 1, wherein the hed-
dle frame is moved up and down in accordance with
a shedding pattern in a normal weaving operation.

4. The method according to any one of Claims 1
through 3, wherein the heddle frame is rendered to
a synchronous relation to the main shaft after mov-
ing the heddle frame up and down for a certain
number of times.

5. The method according to any one of Claims 1
through 3, wherein the heddle frame is moved up
and down for a certain number of times, the number
being an integer.
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FIG. 2

13a

VERTICAL MOVEMENT

COMMAND SECTION

T

FIRST SETTING SECOND SETTING
SECTION SECTION

N N\
13b 13c




EP 1 396 563 A1

(>

d€ Ol

>\
(<

2

> T

VE OI4

1NJWIAONW
4VMNMOd

INIWIAOW
advmdn

Ww<— $ € ¢

3

Ce— O Yo} < m Al -

10



EP 1 396 563 A1

ed} ¢t

}e— > SN B
IS
Lnano|[NEdSNS
Isd
1nd1NO AN3dSnS
Iod
1dING aN3dsns
|
ONIZINOYHONAS
NOLLYY3dO LNINIAOW
ONIAVIM TYINION <« IVOLLIA ———>

v "Old

M

1



EP 1 396 563 A1

] «—

€l

al

H

NOLLYHY3dO
ONIAVIM TYINHON

< DNIZINOYHONAS

SOl

INFNIAON ————>
VOILH3A

12



EP 1 396 563 A1

' FIG. 6
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