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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a
shedding control method and a shedding control appa-
ratus for a weaving machine or loom. More specifically,
the invention is concerned with a shedding control for
allowing shedding operation to follow rotation of a loom
with enhanced accuracy.

2. Description of Related Art

[0002] For having better understanding of the inven-
tion, the technical background thereof will first be de-
scribed in some detail. There are disclosed in Japanese
Unexamined Patent Application Publications Nos.
25751/1993 (JP-A-5-25751) and 322644/1994 (JP-A-
6-322644) such shedding control apparatuses in which
a plurality of heald frames are driven separately from
one another by means of electric motors which are ded-
icated to the heald frames, respectively, wherein each
of the heald frames is operatively connected to the ded-
icated motor in one-to-one correspondence relation.
[0003] In either one of the shedding control appara-
tuses disclosed in JP-A-5-25751 and JP-A-6-322644,
difference or deviation between a target or desired ro-
tation of the drive motor given in terms of a rotation angle
of a main shaft of the loom and an actual rotation thereof
is detected for controlling the rotation of the drive motor
so that the difference as detected makes disappear-
ance. In this conjunction, it is however noted that in the
case of the shedding control apparatus disclosed in
JP-A-5-25751, a control loop gain is regulated in de-
pendence on the deviation, whereas in the case of the
shedding control apparatus disclosed in JP-A-
6-322644, the control loop gain is regulated on the basis
of the information concerning the operating position of
the heald frame.

[0004] More specifically, in the case of the shedding
control apparatus disclosed in JP-A-5-25751, the con-
trol loop gain is adjusted in dependence on magnitude
of the deviation so that the drive motor can follow the
rotation of the main shaft of the loom with high accuracy.
However, rotation of the main shaft of the loom is sus-
ceptible to fluctuations due to the beating, change in the
tension of warps or for the like cause. Consequently,
when rotation speed of the main shaft of the loom chang-
es or varies, rotation of the drive motor is so controlled
as to follow such variations. However, such control will
necessarily be accompanied with repetition of acceler-
ation and deceleration, which is of source undesirable.
Needless to say, such operation of the electric motor will
incur increasing of the power consumption.

[0005] On the other hand, in the case of the shedding
control apparatus disclosed in JP-A-6-322644, the con-
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trol loop gain is increased upon closing of the shed de-
fined by the warps which requires a high-accuracy con-
trol, while in the shed opening operation (i.e., shedding)
in which requirement imposed on the control is not so
severe, the loop gain is deceased. However, changing-
over of the control accuracy in the steady operation state
of the loom will lead to poor stability of the control sys-
tem, giving rise to a problem in respect to the smooth-
ness of motion of the heald frame assembly.

[0006] In addition to the above cited documents, con-
trol apparatuses for a loom are disclosed in documents
EP-A-0 513 728 A1, EP-A-547 004 A1 and US-A-4 364
002.

SUMMARY OF THE INVENTION

[0007] Accordingly, itis an object of the presentinven-
tion to provide an improved shedding apparatus of a
loom.

[0008] Furthermore, it is an object of the present in-
vention to provide an improved shedding control meth-
od.

[0009] These objects are achieved by the shedding
control apparatus according to claim 1 and/or the shed-
ding control method according to claim 5.

[0010] Advantageous further developments of the
present invention are as set out in the respective de-
pendent claims.

[0011] In view of the above and other objects which
will become apparent as the description proceeds, there
is provided according to one aspect of the present in-
vention a shedding control method according to which
a rotation control pattern for controlling the shedding
drive motor as a function of a a time as a variable, is
generated on the basis of rotation speed of a loom as
detected, wherein operation of the shedding drive motor
is controlled in accordance with the rotation control pat-
tern.

[0012] With the shedding control method mentioned
above, the shedding drive motor is operated in accord-
ance with the rotation control pattern as a function of the
time lapse given as a variable during the operation
phase of the loom in which synchronism of high accu-
racy is not required between the rotation angle of the
loom and the operating position of the heald frame as-
sembly. Thus, smooth motion of the heald frame assem-
bly can be realized. The rotation control pattern based
on the time as the variable is generated on the actual
rotation speed of the loom. Thus, with the method of
controlling the shedding drive motor by using the rota-
tion control pattern generated on the basis of the rotation
speed of the loom as detected, there can be realized a
stabilized motion of the heald frame assembly while
suppressing the electric power consumption to a possi-
ble minimum.

[0013] According to another aspect of the present in-
vention, there is provided a shedding control method ac-
cording to which a first rotation control pattern for con-
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trolling a shedding drive motor as a function of rotation
angle of the loom as a variable and a second rotation
control pattern for controlling the shedding drive motor
as a function of time as a variable are generated or pre-
pared, wherein operation of the shedding drive motor is
controlled in accordance with the first rotation control
pattern during a speed-variable operation phase of the
loom, while controlling the shedding drive motor in ac-
cordance with the second rotation control pattern during
a constant-speed operation phase of the loom.

[0014] In an operation phase in which the motion
speed of the loom rises up to a steady operation speed
or during a period in which the loom is decelerated from
the steady operation state to the stationary state, it is
required to establish synchronism with high accuracy
between the rotation angle of the loom and the operating
position of the heald frame assembly. In this conjunc-
tion, it should be noted that according to the shedding
control method mentioned above, the shedding drive
motor is operated in accordance with the first rotation
control pattern during the speed-changing operation
phase of the loom such as a period during which the
loom speed is increased up to a steady operation speed
or a period in which the loom is decelerated to the sta-
tionary state, in order to establish synchronism between
the rotation angle of the loom and the operating position
of the heald frame assembly. On the other hand, in the
steady operation state of the loom in which high-accu-
racy synchronism is not required to be established be-
tween the rotation angle of the loom and the operating
position of the heald frame assembly, the shedding drive
motor is operated in accordance with the second rota-
tion control pattern in order to ensure smooth motion of
the heald frame assembly. Thus, with the method men-
tioned just above, the stability of operation or motion of
the heald frame assembly can be enhanced while sup-
pressing the power consumption to a minimum.

[0015] According to yet another aspect of the present
invention, there is provided a shedding control method
according to which a first rotation control pattern for con-
trolling the shedding drive motor as a function of rotation
angle of the loom as a variable and a second rotation
control pattern for controlling the shedding drive motor
as a function of time as a variable are generated or pre-
pared, wherein the first rotation control pattern and the
second rotation control pattern may concurrently be em-
ployed in combination for controlling the shedding drive
motor.

[0016] More specifically, according to the shedding
control method described just above, X % of the first ro-
tation control pattern and (100 - X) % of the second ro-
tation control pattern are employed in combination for
controlling the shedding drive motor. Thus, when the ro-
tation speed according to the first rotation control pattern
is represented by V1 with the rotation speed according
to the second rotation control pattern being represented
by V2, then the shedding drive motor is driven at a com-
bined or synthesized speed given by
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V1 - X + V2 (100 - X).

By virtue of such combined control as mentioned above,
there can be realized the shedding control which satis-
fies both requirements imposed on the follow-up motion
of the heald frame assembly and the stability of motion
of the heald frame assembly.

[0017] Ina preferred mode for carrying out the method
mentioned just above, the second rotation control pat-
tern may preferably be generated on the basis of an ac-
tual rotation speed of the loom as detected.

[0018] According to a further aspect of the present in-
vention, there is provided a shedding control apparatus
which includes a first rotation control pattern setting
means for setting a first rotation control pattern for con-
trolling a shedding drive motor as a function of rotation
angle of the loom as a variable, a second rotation control
pattern setting means for setting a second rotation con-
trol pattern for controlling the shedding drive motor as a
function of time lapse as a variable, an operation speed
detecting means for detecting an operation speed of the
loom, and a selecting means for selecting at least one
of the first rotation control pattern and the second rota-
tion control pattern on the basis of operation speed state
detected by the operation speed detecting means.
[0019] According to the shedding control apparatus
mentioned above, the shedding drive motor is operated
in accordance with the first rotation control pattern dur-
ing the speed-changing operation phase of the loom
such as a period during which the loom speed is in-
creased up to a steady operation speed or a period in
which the loom is decelerated to the stationary state, in
order to establish synchronism or matching between the
rotation angle of the loom and the operating position of
the heald frame assembly. On the other hand, in the
steady operation state of the loom in which high-accu-
racy synchronism is not required to be established be-
tween the rotation angle of the loom and the operating
position of the heald frame assembly, the shedding drive
motor is operated in accordance with the second rota-
tion control pattern in order to ensure smooth motion of
the heald frame assembly.

[0020] The above and other objects, features and at-
tendant advantages of the present invention will more
easily be understood by reading the following descrip-
tion of the preferred embodiments thereof taken, only
by way of example, in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In the course of the description which follows,
reference is made to the drawings, in which:

Fig. 1 is a view showing schematically a shedding
mechanism together with a shedding control appa-
ratus according to an embodiment of the present
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invention;

Fig. 2 is a view for graphically illustrating a first ro-
tation control pattern employed in the control per-
formed by the shedding control apparatus;

Fig. 3 is a view for graphically illustrating a second
rotation control pattern employed in the control per-
formed by the shedding control apparatus;

Fig. 4 is a flow chart for illustrating a shedding con-
trol method according to a first embodiment of the
invention;

Fig. 5 is a flow chart for illustrating a shedding con-
trol method according to the first embodiment of the
invention;

Fig. 6 is a flow chart for illustrating a shedding con-
trol method according to a second embodiment of
the invention; and

Fig. 7 is a flow chart for illustrating a shedding con-
trol method according to a third embodiment of the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] Now, the presentinvention will be described in
detail in conjunction with what is presently considered
as preferred or typical embodiments thereof by refer-
ence to the drawings. In the following description, like
reference characters designate like or corresponding
parts throughout the several views.

Embodiment 1

[0023] A firstembodiment of the present invention will
be described by reference to Figs. 1 to 5.

[0024] Referring to Fig. 1, a shedding drive motor 12
is disposed underneath a heald frame assembly 11. The
shedding drive motor 12 may be constituted by a varia-
ble-speed electric motor of a servo-motor type. A crank
disk 13 is fixedly mounted on an output shaft of the shed-
ding drive motor 12, wherein the crank disk 13 is oper-
atively coupled to a lower heald frame of the heald frame
assembly 11 by means of a connecting rod 14. The
crank disk 13 constitutes a crank mechanism in coop-
eration with the connecting rod 14, wherein the rotation
of the shedding drive motor 12 in one direction is trans-
lated to upward/downward motions of the heald frame
assembly 11 by means of the crank mechanism. The
shedding drive motor 12 is controlled under the com-
mand of a shedding control apparatus generally desig-
nated by reference character C1. The shedding control
apparatus C1 is so designed as to control the shedding
drive motor 12 through a feedback loop on the basis of
the rotation angle information which can be obtained
from a rotary encoder 121 incorporated in or provided
in association with the shedding drive motor 12.
[0025] The shedding control apparatus C1 is com-
prised of a first rotation control pattern storing unit 16
for storing a first rotation control pattern which is input-
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ted through an input unit 15, a second rotation control
pattern storing unit 17 for storing a second rotation con-
trol pattern, a control pattern generating circuit 18 for
generating the second rotation control pattern, and a se-
lecting circuit 19 for selecting either the first rotation con-
trol pattern or the second rotation control pattern. In this
conjunction, it should be mentioned that the input unit
15 and the first rotation control pattern storing unit 16
cooperate to constitute a first rotation control pattern
setting means, while the second rotation control pattern
storing unit 17 and the control pattern generating circuit
18 constitute a second rotation control pattern setting
means. The control pattern generating circuit 18 gener-
ates the second rotation control pattern on the basis of
the rotation speed information obtained from the rotary
encoder 20 which serves as a means for detecting a ro-
tation angle of the loom. The selecting circuit 19 consti-
tuting the selecting means is so designed as to select
either one of the first and second rotation control pat-
terns on the basis of the rotation speed information ob-
tained from the rotary encoder 20 which constitutes an
operation speed detecting means.

[0026] The selecting circuit 19 controls the operation
of the shedding drive motor 12 through a feedback loop
on the basis of the rotation control pattern as selected
and rotation angle information obtained from the rotary
encoder 121 provided in association with the shedding
drive motor 12. In other words, the selecting circuit 19
issues a speed command signal in accordance with a
difference between the rotation angle obtained from the
rotary encoder 121 and the rotation angle determined
by the rotation control pattern.

[0027] Further provided is aloom control computer C2
which is in charge of controlling the operation of a loom
driving motor 21. The loom control computer C2 is so
implemented as to start operation of the loom driving
motor 21 in response to a closing operation of a starting
switch (not shown) to thereby output a loom operation
start signal to both the control pattern generating circuit
18 and the selecting circuit 19. Furthermore, in case ab-
normality such as weft insertion failure or error, warp
breakage or the like takes place, the loom control com-
puter C2 stops operation of the loom driving motor 21
and at the same time outputs a weaving operation stop
signal to both the control pattern generating circuit 18
and the selecting circuit 19.

[0028] Now, referring to Fig. 2, a curve D shown there-
in represents a shedding motion pattern of the heald
frame assembly 11, while a curve E1 represent a first
rotation control pattern corresponding to the shedding
motion pattern of the heald frame assembly 11. In this
conjunction, it is to be noted that in the coordinate sys-
tem for the curve D, the rotation angle of the loom is
taken along the abscissa, while the height of the heald
frame assembly 11 is taken along the ordinate. Similarly,
as for the curve E1, the rotation angle of the loom is
taken along the abscissa, while that of the shedding
drive motor 12 is taken along the ordinate. Further re-
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ferring to Fig. 3, each of pulse-like waveforms F1, F2,
F3 and F4 represents an origin signal outputted from the
rotary encoder 20 upon every complete rotation of the
loom. Additionally, a curve E2 represents the second ro-
tation control pattern is generated by the control pattern
generating circuit 18 on the basis of rotation speeds of
the loom determined on the basis of the time lapses in-
tervening between the origin signals F1, ---, F4. In the
coordinate system for the curve E2, time is taken along
the abscissa with the rotation angle of the shedding
drive motor 12 being taken along the ordinate. For gen-
erating the second rotation control pattern between the
origin signals F4 and F3, the rotation speed between the
origin signals F3 and F2 is utilized, while for generation
of the rotation control pattern section between the origin
signals F3 and F2, the rotation speed between the origin
signals F2 and F1 is employed. To say in another way,
for generation of the rotation control pattern between
given origin signals, the rotation speed during a period
defined by an immediately preceding origin signals is
utilized. In this conjunction, it should be noted that the
rotation speed in the second rotation control pattern be-
tween the origin signals F1 and F3 is constant, while
during the period between the origin signals F3 and F4,
the rotation speed remains equal to zero.

[0029] Figures 4 and 5 are flow charts for illustrating
shedding control operation carried out by the shedding
control apparatus C1. Referring tho the figures, the se-
lecting circuit 19 arithmetically determines change of the
rotation speed (i.e., acceleration or deceleration) of the
loom on the basis of the rotation angle detection infor-
mation derived from the output of the rotary encoder 20.
When the change of the rotation speed is equal to or
greater than a predetermined value, the selecting circuit
19 decides that the rotation speed of the loom is chang-
ing (Fig. 4, step S1, "YES"), to read out the first rotation
control pattern from the first rotation control pattern stor-
ing unit 16 (step S2). Thus, operation of the shedding
drive motor 12 is controlled through the feedback loop
in accordance with the first rotation control pattern se-
lected by the selecting circuit 19 and on the basis of the
rotation angle information derived from the output of the
rotary encoder 121 provided in association with the
shedding drive motor 12. By virtue of this feedback con-
trol, it is possible to allow the shedding drive motor 12
to follow the change of the rotation speed of the loom.

[0030] Concurrently, the control pattern generating
circuit 18 starts generation of the second rotation control
pattern in response to the input of a weaving operation
start signal (Fig. 5, step S7, "YES"). More specifically,
the control pattern generating circuit 18 arithmetically
determines the rotation speed of the loom on the basis
of the origin signals as inputted from the rotary encoder
20 (Fig. 5, steps S8 and S9), and then generates the
second rotation control pattern on the basis of the rota-
tion speed as determined arithmetically (Fig. 5, step
S10).

[0031] On the other hand, when the decision step S2
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shown in Fig. 4 results in negation "NO", the selecting
circuit 19 decides that the loom is operating in a steady
operation mode, to thereby select the second rotation
control pattern read out from the second rotation control
pattern storing unit 17 (Fig. 4, step S3). Thus, the shed-
ding drive motor 12 is controlled through a feedback
loop in accordance with the second rotation control pat-
tern as selected and on the basis of the rotation angle
information derived from the rotary encoder 121 provid-
ed in association with the shedding drive motor 12. Fur-
thermore, when the weaving operation stop signal is in-
putted (Fig. 4, step S4, "YES"), the selecting circuit 19
controls operation of the shedding drive motor 12
through the feedback loop in accordance with the sec-
ond rotation control pattern and on the basis of the ro-
tation angle information derived from the output of the
rotary encoder 121 incorporated in the shedding drive
motor 12 (Fig. 4, steps S4, S1, S2). Parenthetically, in
the case of the feedback control in accordance with the
second rotation control pattern, the shedding drive mo-
tor 12 can rotate smoothly without being affected by
change in the rotation speed of the loom during one
complete rotation.

[0032] As will now be appreciated from the above de-
scription, upon acceleration or deceleration of the rota-
tion speed of the loom which requires that the shedding
drive motor 12 be controlled in following the rotation
speed of the loom with high accuracy, the first rotation
control pattern is selected so that the shedding opera-
tion of the heald frame assembly 11 can follow the ac-
celeration or deceleration of the loom. By contrast, in
the steady operation of the loom in which the rotation
speed of the loom need not be followed up with high
accuracy, the second rotation control pattern is select-
ed. Thus, the shedding motion or operation of the heald
frame assembly 11 can be carried out smoothly never-
theless of occurrence of change in the speed of the loom
during every complete rotation of the loom. Such
smooth operation or motion of the heald frame assembly
11 contributes significantly to lowering or reduction of
the electric power consumption. Additionally, the control
system for the loom is stabilized, whereby the shedding
motion performed by the heald frame assembly 11 can
be effected in a stable state.

[0033] At this juncture, it should be mentioned that
even when a change in the rotation speed of the loom
occurs, the rotational position in the first rotation control
pattern will necessarily intersect the rotational position
in the second rotation control pattern. The position of
such intersect can be arithmetically determined on the
basis of the first rotation control pattern and the second
rotation control pattern which is generated during every
complete rotation of the loom. In this conjunction, it
should be noted that change-over between the first ro-
tation control pattern and the second rotation control
pattern is performed at a time point at which the above-
mentioned rotational positions in both the rotation con-
trol patterns intersect each other. By setting the timing
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for changing over the first and second rotation control
patterns in this manner, shock which may occur upon
changing-over of the rotation control patterns can be
suppressed to a possible minimum, which is very ad-
vantageous for stable operation of the control system.

Embodiment 2

[0034] A second embodiment of the presentinvention
will be described by reference to Fig. 6. Although the
general configuration of the loom control systemis same
as the first embodiment described above, the function
of the selecting circuit 19 differs from that of the first em-
bodiment. Parenthetically, generation of the second ro-
tation control pattern is same as in the case of the first
embodiment. According to the teaching of the invention
incarnated in the instant embodiment, the selecting cir-
cuit 19 is so implemented as to select a combination of
X % of the first rotation control pattern and (100 - X) %
of the second rotation control pattern, wherein X repre-
sents a weighting factor for the first rotation control pat-
tern and (100 - X) represents a weighting factor for the
second rotation control pattern. When the rotation
speed in the operation effected in accordance with the
first rotation control pattern is represented by V1, while
representing the rotation speed in the second rotation
control pattern mode by V2, the selecting circuit 19 is so
implemented as to select a combined or synthesized
speed given by the following expression (1) (see Fig. 6,
S13) when the operation speed of the loom is changing
(Fig. 6, S12, "YES"):

V1-o1+V2- a2 )

where coefficients a1 and o2 represent, respectively,
the weighting factors which are so determined as to sat-
isfy the conditions that a1 + 02 = 1 and that a1 = o2.
[0035] On the other hand, when the loom is operated
in a steady mode (Fig. 6, S12, "NQO"), the selecting circuit
19 selects a combined or synthesized speed given by
the following expression (2) (Fig. 6, S14):

V1-B1+V2- B2 (2)

where coefficients a1 and o2 represent, respectively,
the weighting factors which meet the conditions that 31
< B2. Thus, the motion stability of the heald frame as-
sembly is enhanced as the weighting factor 2 is selected
greater. As will be appreciated from the above descrip-
tion, owing to the combined control using the weighting
factors as described above, not only the capability of the
heald frame assembly 11 to follow the rotational posi-
tions of the loom with accuracy as well as the stability
of operation of the heald frame assembly 11 can be re-
alized satisfactorily.
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Embodiment 3

[0036] A third embodiment of the present invention
will be described by reference to a flow chart shown in
Fig. 7. Although the general configuration of the loom
control system is same as the first embodiment de-
scribed above, the function of the selecting circuit differs
from that of the selecting circuit 19 of the first embodi-
ment. Generation of the second rotation control pattern
is same as in the case of the first embodiment. When
the loom control computer C2 outputs the weaving op-
eration start signal to the selecting circuit 19 (Fig. 7,
S22), the first rotation control pattern is selected by the
selecting circuit 19 (Fig. 7, S23). Upon lapse of a pre-
determined time t from the outputting of the weaving op-
eration start signal (Fig. 7, decision step S24), the se-
lecting circuit 19 selects the second rotation control pat-
tern (Fig. 7, S25). At this juncture, the predetermined
time or period t is so set as to correspond substantially
to a rise-up time taken for the loom to attain the steady
operation state. When the loom control computer C2
outputs the weaving operation stop signal to the select-
ing circuit 19 (Fig. 7, S26), the first rotation control pat-
tern is selected by the selecting circuit 19 (Fig. 7, step
S27).

[0037] In the case of the third embodiment of the in-
vention, the first rotation control pattern is selected only
during a period intervening between the start of the loom
operation and the steady operation state thereof and a
period intervening between the steady operation state
and stoppage of the loom operation. However, in the in-
stant embodiment, substantially same advantageous
effects as those described hereinbefore in conjunction
with the first embodiment can be obtained. In addition,
because the arithmetic processing for determining
change in the rotation speed is rendered unnecessary
according to the instant embodiment of the invention,
the control or procedure for detecting change in the ro-
tation speed of the loom can be much simplified, to a
further advantage.

[0038] Many features and advantages of the present
invention are apparent from the detailed description and
thus it is intended by the appended claims to cover all
such features and advantages of the system which fall
within the true spirit and scope of the invention. Further,
since numerous modifications and combinations will
readily occur to those skilled in the art, it is not intended
to limit the invention to the exact construction and oper-
ation illustrated and described.

[0039] By way of example, in the case of the loom in
which the operation speed thereof changes only during
the weaving operation, the first rotation control pattern
may be selected only during the weaving operation. Fur-
ther, the second rotation control pattern may be pre-
pared on the basis of the rotation speed of the loom set
previously for the steady operation.

[0040] Further, the first embodiment may be so mod-
ified that the first rotation control pattern is selected dur-
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ing a predetermined period starting from the time point
atwhich the loom start signal is inputted. With such mod-
ification, detection of the rotation speed change of the
loom can be spared, whereby the control system can
correspondingly be simplified. To this end, the first rota-
tion control pattern may be selected in response to the
input of the loom operation stop signal.

[0041] Besides, change-over between the first rota-
tion control pattern and the second rotation control pat-
tern may be performed at a time point at which the ro-
tational positions of the shedding drive motor in both pat-
terns intersect with each other. In that case, the shock
which may occur upon changing-over of the first and
second rotation control patterns can be mitigated, which
in turn means that stability of the control system can be
enhanced.

[0042] Accordingly, all suitable modifications and
equivalents may be resorted to, falling within the scope
of the invention.

[0043] In a shedding apparatus for driving a heald
frame assembly of a loom by a shedding drive motor
installed independent of a loom driving motor, a shed-
ding control apparatus which can ensure enhanced sta-
bility of motion of the heald frame while suppressing the
power consumption to a minimum. The shedding control
apparatus for controlling the shedding drive motor
through a feedback loop includes a first rotation control
pattern storing unit for storing a first rotation control pat-
tern, a second rotation control pattern storing unit for
storing a second one, a control pattern generating circuit
for generating the second rotation control pattern and a
selecting circuit. The control pattern generating circuit
generates the second rotation control pattern on the ba-
sis of the rotation speed information obtained from a ro-
tary encoder. The selecting circuit is so designed as to
select the first or second rotation control patterns on the
basis of the rotation speed changing information ob-
tained from the rotary encoder.

Claims

1. A shedding control apparatus in a shedding appa-
ratus for driving a heald frame assembly (11) of a
loom by a shedding drive motor (12) installed inde-
pendent of a loom driving motor (21), character-
ized by

first rotation control pattern setting means (15,
16) for setting a first rotation control pattern for con-
trolling said shedding drive motor (12) as a function
of rotation angle of said loom as a variable;

second rotation control pattern setting means
(17, 18) for setting a second rotation control pattern
for controlling said shedding drive motor (12) as a
function of time as a variable;

operation speed detecting means (20) for de-
tecting an operation speed of said loom; and

selecting means (19) for selecting at least one
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of said first rotation control pattern and said second
rotation control pattern on the basis of an operation
speed state detected by said operation speed de-
tecting means (20).

A shedding control apparatus according to claim 1,
wherein said selecting means (19) is adapted to se-
lect said first rotation control pattern in a speed-var-
iable operation phase of said loom for controlling
said shedding drive motor (21), and said second ro-
tation control pattern in a constant-speed operation
phase of said loom for controlling said shedding
drive motor (21).

A shedding control apparatus according to claim 1,
wherein said selecting means (19) is adapted to se-
lect said first rotation control pattern and said sec-
ond rotation control pattern to be concurrently used
in combination for controlling said shedding drive
motor (21).

A shedding control apparatus according to any one
of claims 1 to 3, wherein said second rotation con-
trol pattern is generated on the basis of a rotation
speed of said loom as detected.

A shedding control method in a shedding apparatus
for driving a heald frame assembly (11) of a loom
by a shedding drive motor (12) installed independ-
ent of a loom driving motor (21), characterized by
the steps of:

preparing a first rotation control pattern for con-
trolling said shedding drive motor (12) as a
function of rotation angle of said loom as a var-
iable;

preparing a second rotation control pattern for
controlling said shedding drive motor (12) as a
function of time as a variable;

detecting an operation speed of said loom; and
selecting at least one of said first rotation con-
trol pattern and said second rotation control
pattern on the basis of an operation speed state
detected in said detecting step.

A shedding control method according to claim 5,
wherein in said selecting step said first rotation con-
trol pattern is selected in a speed-variable operation
phase of said loom for controlling said shedding
drive motor (21), and said second rotation control
pattern is selected in a constant-speed operation
phase of said loom for controlling said shedding
drive motor (21).

A shedding control method according to claim 5,
wherein in said selecting step said first rotation con-
trol pattern and said second rotation control pattern
are selected to be concurrently used in combination
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for controlling said shedding drive motor (21).

A shedding control method according to any one of
claims 5 to 7, wherein said second rotation control
pattern is generated on the basis of a rotation speed
of said loom as detected.

Patentanspriiche

1.

Fachbildungssteuerungsvorrichtung in  einem
Fachbildegerat zum Antreiben einer Webschaft-
baugruppe (11) einer Webmaschine durch einen
Fachbildeantriebsmotor (12), der unabhéngig von
einem Webmaschinenantriebsmotor (21) einge-
baut ist, gekennzeichnet durch

eine erste Rotationssteuerungsmusterein-
stelleinrichtung (15, 16) zur Einstellung eines er-
sten Rotationssteuerungsmusters zur Steuerung
des Fachbildeantriebsmotors (12) als eine Funktion
eines Drehwinkels der Webmaschine als eine Va-
riable,

eine zweite Rotationssteuerungsmusterein-
stelleinrichtung (17, 18) zur Einstellung eines zwei-
ten Rotationssteuerungsmusters zur Steuerung
des Fachbildeantriebsmotors (12) als eine Funktion
der Zeit als eine Variable,

eine Arbeitsgeschwindigkeitserfassungsein-
richtung (20) zur Erfassung einer Arbeitsgeschwin-
digkeit der Webmaschine und

eine Auswabhleinrichtung (19) zur Auswahl zu-
mindest eines des ersten Rotationssteuerungsmu-
sters und des zweiten Rotationssteuerungsmusters
auf der Grundlage eines durch die
Arbeitsgeschwindigkeitserfassungseinrichtung
(20) erfassten Arbeitsgeschwindigkeitszustands.

Fachbildungssteuerungsvorrichtung nach An-
spruch 1, wobei die Auswahleinrichtung (19) ange-
passt ist, das erste Rotationssteuerungsmuster in
einer geschwindigkeitsvariablen Arbeitsphase der
Webmaschine zur Steuerung des Fachbildean-
triebsmotors (21) auszuwahlen und das zweite Ro-
tationssteuerungsmuster in einer geschwindig-
keitskonstanten Arbeitsphase der Webmaschine
zur Steuerung des Fachbildeantriebsmotors (21)
auszuwahlen.

Fachbildungssteuerungsvorrichtung nach  An-
spruch 1, wobei die Auswahleinrichtung (19) ange-
passtist, das erste Rotationssteuerungsmuster und
das zweite Rotationssteuerungsmuster auszuwah-
len, um gleichzeitig kombiniert zur Steuerung des
Fachbildeantriebsmotors (21) verwendet zu wer-
den.

Fachbildungssteuerungsvorrichtung nach einem
der Anspriiche 1 bis 3, wobei das zweite Rotations-
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steuerungsmuster auf der Grundlage einer Drehge-
schwindigkeit der Webmaschine, wie sie erfasst
wird, erzeugt wird.

Fachbildungssteuerungsverfahren in einem Fach-
bildegerat zum Antreiben einer Webschaftbaugrup-
pe (11) einer Webmaschine durch einen Fachbilde-
antriebsmotor (12), der unabhangig von einem
Webmaschinenantriebsmotor (21) eingebaut ist,
gekennzeichnet durch die Schritte

Vorbereiten eines ersten Rotationssteue-
rungsmusters zur Steuerung des Fachbildean-
triebsmotors (12) als eine Funktion eines Drehwin-
kels der Webmaschine als eine Variable,

Vorbereiten eines zweiten Rotationssteue-
rungsmusters zur Steuerung des Fachbildean-
triebsmotors (12) als eine Funktion der Zeit als eine
Variable,

Erfassen einer Arbeitsgeschwindigkeit der
Webmaschine und

Auswahlen zumindest eines des ersten Rota-
tionssteuerungsmusters und des zweiten Rotati-
onssteuerungsmusters auf der Grundlage eines in
dem Erfassungsschritt erfassten Arbeitsgeschwin-
digkeitszustands.

Fachbildungssteuerungsverfahren nach Anspruch
5, wobei in dem Auswahlschritt das erste Rotations-
steuerungsmuster in einer geschwindigkeitsvaria-
blen Arbeitsphase der Webmaschine zur Steue-
rung des Fachbildeantriebsmotors (21) ausgewahlt
wird und das zweite Rotationssteuerungsmuster in
einer geschwindigkeitskonstanten Arbeitsphase
der Webmaschine zur Steuerung des Fachbildean-
triebsmotors (21) ausgewahlt wird.

Fachbildungssteuerungsverfahren nach Anspruch
5, wobei in dem Auswahlschritt das erste Rotations-
steuerungsmuster und das zweite Rotationssteue-
rungsmuster ausgewahlt werden, um gleichzeitig
kombiniert zur Steuerung des Fachbildeantriebs-
motors (21) verwendet zu werden.

Fachbildungssteuerungsverfahren nach einem der
Anspriiche 5 bis 7, wobei das zweite Rotations-
steuerungsmuster auf der Grundlage einer Drehge-
schwindigkeit der Webmaschine, wie sie erfasst
wird, erzeugt wird.

Revendications

Appareil de commande de la formation de la foule
dans un appareil de formation de la foule permet-
tant d'entrainer un ensemble de cadres de lisses
(11) d'un métier a tisser grace a un moteur d'entrai-
nement de la formation de la foule (12) installé in-
dépendamment d'un moteur d'entrainement du mé-
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tier a tisser (21), caractérisé par :

des premiers moyens de fixation du modéle de
commande de la rotation (15, 16) permettant
de déterminer un premier modele de comman-
de de la rotation afin de commander ledit mo-
teur d'entrainement de la formation de la foule
(12) enfonction d'un angle de rotation dudit mé-
tier a tisser, considéré comme une variable ;

des seconds moyens de fixation du modéle de
commande de la rotation (17, 18) permettant
de déterminer un second modéle de comman-
de de la rotation afin de commander ledit mo-
teur d'entrainement de la formation de la foule
(12) en fonction du temps, considéré comme
une variable ;

un moyen de détection de la vitesse de fonc-
tionnement (20) permettant de détecter une vi-
tesse de fonctionnement dudit métier a tisser ;
et

un moyen de sélection (19) permettant de sé-
lectionner au moins I'un desdits premier modeé-
le de commande de rotation et second modéle
de commande de rotation en se fondant sur la
vitesse de fonctionnement détectée par ledit
moyen de détection de la vitesse de fonction-
nement (20).

Appareil de commande de la formation de la foule
selon la revendication 1, dans lequel ledit moyen de
sélection (19) est congu pour sélectionner ledit pre-
mier modéele de commande de la rotation au cours
d'une phase de fonctionnement a vitesse variable
dudit métier a tisser afin de commander ledit moteur
d'entrainement de la formation de foule (21), et ledit
deuxiéme modele de commande de la rotation au
cours d'une phase de fonctionnement a vitesse
constante dudit métier a tisser afin de commander
ledit moteur d'entrainement de la formation de la
foule (21).

Appareil de commande de la formation de la foule
selon la revendication 1, dans lequel ledit moyen de
sélection (19) est congu pour sélectionner ledit pre-
mier modele de commande de la rotation et ledit
second modéle de commande de la rotation qui doi-
vent étre utilisés en méme temps, en combinaison,
afin de commander ledit moteur d'entrainement de
la formation de la foule (21).

Appareil de commande de la formation de la foule
selon l'une quelconque des revendications 1 a 3,
dans lequel ledit second modéle de commande de
la rotation est généré en se fondant sur une vitesse
de rotation dudit métier a tisser, telle que détectée.
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5.

Procédé de contrdle de la formation de la foule dans
un appareil de formation de la foule permettant
d'entrainer un ensemble de cadres de lisses (11)
d'un métier a tisser grace a un moteur d'entraine-
ment de la formation de la foule (12) installé indé-
pendamment d'un moteur d'entrainement du métier
atisser (21), caractérisé par les étapes suivantes :

préparation d'un premier modéle de comman-
de de la rotation afin de commander ledit mo-
teur d'entrainement de la formation de la foule
(12) enfonction d'un angle de rotation dudit mé-
tier a tisser, considéré comme une variable ;

préparation d'un second modéle de commande
de la rotation afin de commander ledit moteur
d'entrainement de la formation de la foule (12)
en fonction du temps, considéré comme une
variable ;

détection d'une vitesse de fonctionnement du-
dit métier a tisser ; et

sélection d'au moins I'un desdits premier mo-
dele de commande de rotation et second mo-
dele de commande de rotation en se fondant
sur la vitesse de fonctionnement détectée au
cours de ladite étape de détection.

Procédé de commande de la formation de la foule
selon la revendication 5, dans lequel, au cours de
ladite étape de sélection, ledit premier modele de
commande de la rotation est sélectionné au cours
d'une phase de fonctionnement a vitesse variable
dudit métier a tisser afin de commander ledit moteur
d'entrainement de la formation de foule (21), et ledit
deuxiéme modéle de commande de la rotation est
sélectionné au cours d'une phase de fonctionne-
ment a vitesse constante dudit métier a tisser afin
de commander ledit moteur d'entrainement de la
formation de la foule (21).

Procédé de commande de la formation de la foule
selon la revendication 5, dans lequel, au cours de
ladite étape de sélection, ledit premier modéle de
commande de la rotation et ledit second modeéle de
commande de la rotation sont sélectionnés afin
d'étre utilisés en méme temps, en combinaison,
pour commander ledit moteur d'entrainement de la
formation de la foule (21).

Procédé de commande de la formation de la foule
selon l'une quelconque des revendications 5 a 7,
dans lequel ledit second modéle de commande de
la rotation est généré en se fondant sur une vitesse
de rotation dudit métier a tisser, telle que détectée.
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