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(57)  Aweftinsertion control apparatus for a loom for
weaving pile fabric which can easily identify whether a
weft to be inserted is destined for a first loose picking, a
second loose picking or a fast picking with high accu-
racy. The apparatus includes a weaving pattern setting
unit (35) connected electrically to a loom control compu-
ter (Co). The weaving pattern setting unit (35) stores
weaving pattern information to be supplied to the loom
control computer (Co), which in turn transfers to a terry
motion controller (C1) the weaving pattern information

o

Weft insertion control apparatus with weft indentifying facility for pile fabric weaving

received from the weaving pattern setting unit (35). The
terry motion controller (C1) is designed to control oper-
ation of a terry motion motor (28) on the basis of the
weaving pattern information supplied from the loom
control computer (Co). Pile weaving pattern information
for each pick is composed of combined information
(G1(N), n) of pile weaving pattern command information
(G1(N)) and weft sequence information (n).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to a pile fabric Weaving machine or loom (hereinafter also referred to simply
as a loom) and more particularly to a weft insertion control apparatus for the pile fabric loom.

Description of Related Art

In the pile fabric loom, one unit of pile or unitary pile is formed by using two loosely picked wefts and one, two or
three fast picked wefts. Relative distance between a reed beating position for beating the fast picked weft and a cloth
fell of a woven fabric remains the same as in the case of the beating in ground pattern weaving and border pattern
weaving. By contrast, in the case of beating for the loosely picked weft, the relative distance between the beating posi-
tion of the reed and the cloth fell of the woven fabric is increased. In this conjunction, in an apparatus disclosed in Jap-
anese Patent Application Laid-open No. 305250/1995 (JP-A-7-305250), a controller provided for changing the relative
distance between the beating position and the cloth fell is adapted to be controlled by a control apparatus on the basis
of reference pattern data.

On the other hand, disclosed in Japanese Utility Model Application Laid-open No. 46883/1990 (JU-A-2-46883) is a
control function unit which is designed to output selectively a pile weaving signal or a border weaving signal on the basis
of a pattern signal generated by a pattern signal generating unit. In this conjunction, it is noted that in order to change
the relative position or distance mentioned above, it is necessary not only to discriminate between the pile fabric weav-
ing and the other fabric weaving(s) but also to identify whether a given weft is destined for a first loose picking, a second
loose picking or a fast picking.

In an apparatus disclosed in Japanese Utility Model Application Laid-open No. 51685/1989 (JU-A-64-51685), the
rotation phase of a rotating member which rotates once completely in one weaving cycle for forming one or unitary pile
is detected by an appropriate sensor means in an attempt to identify the wefts forming the pile as mentioned above.

However, in the apparatuses described above, generation of noise and chattering can not be avoided regardless of
whether the sensor is a contact type or contactless type. Additionally, there are mechanical vibrations intrinsic to the
loom. Needless to say, these unfavorable phenomena may lead to erroneous weaving operations. However, trouble-
some procedures and/or complicated mechanisms are required for coping with the noise, chattering and the vibration
mentioned above.

SUMMARY OF THE INVENTION

In light of the state of the art described above, an object of the present invention to is provide a weft insertion control
apparatus for a pile fabric weaving machine or loom which can identify whether a weft to be inserted is destined for a
first loose picking, a second loose picking or a fast picking with high accuracy and without involving any appreciable dif-
ficulty.

In view of the above-mentioned object, there is provided according to a general aspect of the present invention a
weft insertion control apparatus for a loom for weaving pile fabric by forming piles by changing a relative distance
between a beating position of a reed and a cloth fell of a woven fabric, wherein the weft insertion control apparatus
includes a weft identifying means for identifying wefts destined for forming each unitary pile. The weft identifying means
includes a weaving pattern setting means incorporating a storage for storing weft sequence information concerning the
wefts for forming each unitary pile in a state contained in pile weaving pattern information.

Each unitary pile is formed by a weft group which includes a predetermined number of wefts, i.e., N wefts (where
N = 3, 4 or 5), wherein the wefts are individually destined for the loose picking and the fast picking in a predetermined
sequence such that the first weft of the group forming the unitary pile is destined for the first loose picking, the second
weft is destined for the second loose picking and at least one of the third to fifth wefts is destined for the fast picking.
This sequence is represented by the weft sequence information. By reading out the weft sequence information, weft
identification as to whether a current weft inserted in forming a pile weaving pattern is for the first loose picking, the sec-
ond loose picking or for the fast picking can be realized easily and accurately.

In a preferred mode for carrying out the invention, the weft insertion control apparatus for the pile fabric weaving
loom may further include a transmission command means for issuing a command for transmission of the weft sequence
information, and an operation control means for controlling the weaving operation of the loom relating to the wetft inser-
tion in accordance with the weft sequence information.

Thus, when the transmission command means issues the transmission command, the weaving pattern-setting
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means sends the weft sequence information to the operation control means, which responds thereto by controlling the
weaving operation for the weft insertion in accordance with the weft sequence information.

In another preferred mode for carrying out the invention, the transmission command means may be so imple-
mented as to include a rotation angle detecting means for detecting a rotation angle of the loom, wherein the transmis-
sion command means issues the command for causing the weaving pattern setting means to transmit the weft
sequence information to the operation control means at the instant the rotation angle detecting means detects a prede-
termined rotation angle.

The operation control means performs the loom operation control in accordance with the rotation angle (or angular
position) of the loom. The detection information which is output from the rotation angle detecting means when the pre-
determined rotation angle is detected can be used for issuing the transmission command mentioned above. Thus, the
operation control means obtains the weft sequence information at the predetermined rotation angle every complete
rotation to thereby control the weft inserting or picking operation.

In yet ancther preferred mode for carrying out the invention, the weaving pattern setting means may be so arranged
as to include a weft information generation error detecting means for detecting errors in generation of the weaving pat-
tern information.

By virtue of the arrangement for detecting the occurrence of failure or errors in the weaving pattern information,
erroneous control of the operation control means due to errors contained in the weft sequence information can be pos-
itively prevented.

With the present invention, it is further contemplated as a second object to provide a weft insertion control appara-
tus for a pile fabric loom which has a function or capability of stopping the loom at a predetermined stop position with
high accuracy in order to facilitate processing when coping with an erroneous weft insertion.

For achieving the object mentioned just above, there is provided according to a second aspect a weft insertion con-
trol apparatus for a loom for weaving pile fabric by forming piles by changing the relative distance between a beating
position of a reed and a cloth fell of a woven fabric, which apparatus includes a weft identifying means for identifying
wefts destined for forming each unitary pile, a weaving pattern setting means provided in association with the weft iden-
tifying means and including a storage for storing weft sequence information concerning the wefts for forming each uni-
tary pile in a state contained in pile weaving pattern information, a transmission command means for commanding
transmission of the weft sequence information to an operation control means for controlling weaving operation relating
to the weft insertion on the basis of the weft sequence information, a shedding load state detecting means provided in
association with the weaving pattern setting means for detecting a shedding load state upon stopping of weaving oper-
ations, and a braking control factor storage means provided in association with the operation control means for storing
braking control factors for changing timing for stopping a loom driving motor in accordance with a detected shedding
load state.

With the arrangement of the weft insertion control apparatus described above, the preceding brake application con-
trol factor and the stop timing in a given previous shedding load state can be made use of for determining the brake
application control factor upon stoppage of the weaving operation in a shedding load state corresponding or equivalent
to the given previous shedding load state mentioned above. Needless to say, possibility of utilization of the data meas-
ured or acquired in the past is very effective for enhancing accuracy for stopping the loom operation steadily at a pre-
determined position.

A further object of the present invention is to provide a weft insertion control apparatus for a pile fabric loom which
the apparatus is capable of preventing a generation or formation of a weaving bar even when the weaving operation is
stopped in the course of beating operation for the fast picked wetft.

In view of the object mentioned just above, there is provided according to yet another aspect of the invention a weft
insertion control apparatus for a loom for weaving pile fabric by forming piles by changing a relative distance between
a beating position of a reed and a cloth fell, wherein the apparatus includes a weft identifying means for identifying wefts
destined for forming each unitary pile, a weaving pattern setting means provided in association with the weft identifying
means and including a storage for storing weft sequence information concerning the wefts for forming each unitary pile
in a state contained in pile weaving pattern information on the basis of the weft sequence information, a transmission
command means for commanding transmission of the weft sequence information to the operation control means for
controlling weaving operation relating to the weft insertion, the operation control means including a distance changing
means for changing distance between the reed and the cloth fell, and a distance change control means designed such
that when a weft inserted immediately before the loom is stopped is identified as a fast picked weft on the basis of the
information transferred from the weaving pattern setting means, the distance change control means controls the dis-
tance changing means so that a distance between a first loosely picked weft forming a part of the unitary pile and the
cloth fell is increased beyond a distance set for loose picking operation.

In a mode for carrying out the invention directed to the wetft insertion control apparatus mentioned just above, the
distance change control means may further be designed so as to control the distance change means such that the dis-
tance between the first loosely picked weft and the cloth fell does not become shorter than the distance for the loose
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picking operation, before the pile is formed. By virtue of this feature, occurrence of a weaving bar in the pile first formed
upon restarting of the loom can be positively prevented.

In yet further preferred mode for carrying out the invention, the distance change control means may be designed
such that when a weft inserted immediately before the loom is stopped is identified as a fast picked weft on the basis of
the information transferred from the weaving pattern setting means, the distance change control means advances tim-
ing for the stopping operation of the distance changing means relative to the stop timing in insertion of wefts of the uni-
tary pile other than the fast picked wetft.

Owing to the arrangement described above, the stop timing of the terry motion means is advanced by the distance
change control means, whereby generation of weaving bar in the pile first formed upon restarting of the weaving oper-
ation can be prevented.

The above and other objects, features and attendant advantages of the present invention will more easily be under-
stood by reading the following description of the preferred embodiments thereof taken, only by way of example, in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 1 is a side elevational view showing generally and schematically a structure of a pile fabric weaving loom
according to a first embodiment of the present invention;

Fig. 2 is a functional block diagram showing schematically an arrangement of a weft insertion control apparatus
having a weft identifying function for pile fabric weaving according to the first embodiment of the invention;

Fig. 3 is a flow chart illustrating a weft identification control program executed by a loom control computer shown in
Fig. 2;

Fig. 4 is a flow chart illustrating a weft identification control program executed by a weaving pattern setting unit
shown in Fig. 2;

Fig. 5 is a block diagram showing schematically a weft insertion control apparatus for a pile fabric weaving loom
according to a second embodiment of the present invention;

Fig. 6 is a flow chart for illustrating a weft information generation error detecting program executed by a weft infor-
mation generation error detecting unit in the deft insertion control apparatus according to the second embodiment
of the invention;

Fig. 7 is a flow chart for illustrating a first phase of a weaving operation stop control procedure executed by a loom
control computer incorporated in the weft insertion control apparatus according to a third embodiment of the
present invention;

Fig. 8 is a flow chart for illustrating a second phase of the weaving operation stop control program executed by the
loom control computer according to the third embodiment of the invention;

Fig. 9 is a flow chart for illustrating a third phase of the weaving operation stop control program executed by the
loom control computer according to the third embodiment of the invention;

Fig. 10 is a flow chart for illustrating a stop control procedure executed by the loom control computer according to
the third embodiment of the invention;

Fig. 11 is a flow chart for illustrating a first phase of a control procedure for preventing formation of a weaving bar,
as executed by the apparatus according to a fourth embodiment of the present invention;

Fig. 12 is a flow chart for illustrating a second phase of the control procedure for preventing formation of a weaving
bar according to the fourth embodiment of the invention;

Fig. 13 is a graph for illustrating the relation between a rotational position of a terry motion motor and a loom rota-
tion angle;

Fig. 14 is a front view showing a structure of another type of loom to which the present invention can equally find
application as a fifth embodiment thereof.

Fig. 15A is a sectional view for illustrating occurrence of a weaving bar during beating operation of a fast picked
weft due to a delay in stopping a loom; and

Fig. 15B is another sectional view for illustrating occurrence of a weaving bar during beating operation of a fast
picked weft due to delay in stopping the loom.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described in detail in conjunction with what is presently considered as preferred
or typical embodiments thereof by reference to the drawings. In the following description, like reference characters des-
ignate like or corresponding parts throughout the several views. Also in the following description, it is to be understood
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that such terms as "left", "right”, "front", "rear” and the like are words of convenience and are not to be construed as
limiting terms.

Embodiment 1

Now, description will be made of a weft insertion control apparatus for a loom for weaving pile fabric according to a
first embodiment of the present invention by reference to Figs. 1 to 4.

Figure 1 is a side elevational view showing generally and schematically a structure of the loom. As can be seen in
Fig. 1, a ground weaving warp beam 11 is driven by a delivery motor (not shown). Ground weaving warps Tg fed out
from the ground weaving warp beam 11 are guided by means of a back roller 12 and a tension roller 13 to pass through
a heald 14 and a reed 15. A woven fabric W is taken up by a cloth roller 20 via guide rollers 18 and 19 after undergoing
treatment by an expansion bar 16 and a surface roller 17.

A pile weaving warp beam 21 is disposed above the ground weaving warp beam 11. Pile weaving warps Tp fed out
from the pile weaving warp beam 21, being driven by a delivery motor (not shown) are caused to pass through the heald
14 and the reed 15 while being applied with tension by means of a tension roller 22.

An intermediate lever 23 is mounted rotatably or swingably on a supporting shaft 231 substantially at a center loca-
tion of the loom as viewed in the longitudinal direction thereof. Further, a supporting lever 24 is mounted rotatably or
swingably on a supporting shaft 241 at a rear portion of the loom, wherein the tension roller 22 mentioned above is sup-
ported on the supporting lever 24. The intermediate lever 23 and the supporting lever 24 are interlinked by means of a
rod 25. Another supporting lever 26 is mounted swingably on a supporting shaft 261 at a front portion of the loom,
wherein the expansion bar 16 mentioned above is supported on the supporting lever 26. The supporting lever 26 and
the intermediate lever 23 are interlinked by means of a rod 27. Thus, upon rotation or swing of the intermediate lever
23, the supporting levers 24 and 26 are caused to rotate or swing in a same rotational direction, whereby the tension
roller 22 and the expansion bar 16 are caused to displace in a same direction for a same distance. As a result of this,
the path for the pile weaving warps Tp and the path for the woven fabric W are displaced correspondingly, being accom-
panied by displacement of a cloth fell W1 of the woven fabric W.

Further referring to Fig. 1, a supporting box 29 is disposed above the intermediate lever 23. A terry motion motor
28 is fixedly mounted on the supporting box 29. The terry motion motor 28 has an output shaft having a portion imple-
mented in the form of a ball screw 281, wherein the output shaft of the terry motion motor 28 extends into the supporting
box 29 so that the ball screw portion 281 is located within the supporting box 29. A driven nut member 30 meshes with
the ball screw portion 281 through the medium of balls (not shown) The terry motion motor 28 is controlled by a terry
motion controller C1 which constitutes an operation control means.

Supported rotatably within the supporting box 29 is a supporting shaft 31 on which a direction switching lever 32 is
mounted. The direction switching lever 32 and the driven nut member 30 mentioned above are coupled to each other
by means of a link 33. Further, the direction switching lever 32 is linked to the intermediate lever 23 by means of a rod
34. Consequently, reciprocative displacements of the driven nut member 30 taking place in accompanying for-
ward/backward rotation of the ball screw portion 281 are transmitted to the expansion bar 16 by way of a displacement
transmission mechanism which is constituted by the link 33, the direction switching lever 32, the rod 34, the intermedi-
ate lever 23, the rod 27 and the supporting lever 26, as a result of which the expansion bar 16 is caused to swing or
displace angularly around the supporting shaft 261. Thus, when the direction switching lever 32 assumes the position
indicated by a solid line in Fig. 1, the expansion bar 16 is disposed at the terry-zero position indicated by a solid line in
Fig. 1, whereas when the direction switching lever 32 is at a position indicated by a broken line in Fig. 1, the expansion
bar 16 is disposed at the terry forming position indicated by a broken line in Fig. 1. Further, the reciprocative displace-
ment of the driven nut member 30 is transmitted to the tension roller 22 by way of the intermediate lever 23, the rod 25
and the supporting lever 24.

A loom driving motor Mo for driving the reed 15 is controlled by the loom control computer Co (serving as a trans-
mission command means, as described hereinafter). Connected electrically to the loom control computer Co is a weav-
ing pattern setting unit 35 which includes an input/output control circuit 40 and a storage unit 41, as shown in Fig. 2,
wherein an input unit 42 is electrically connected to the input/output control circuit 40 of the weaving pattern setting unit
35 for inputting weaving pattern information, which information is then stored in the storage unit 41 under the control of
the input/output control circuit 40. The weaving pattern setting unit 35 supplies the weaving pattern information to the
loom control computer Co which in turn transfers to the terry motion controller C1 the weaving pattern information
received from the weaving pattern setting unit 35. The terry motion controller C1 controls the operation of the terry
motion motor 28 on the basis of the weaving pattern information obtained from the loom control computer Co.

The weaving pattern information contains a weaving pattern command on a pick-by-pick basis. As the weaving pat-
terns, there may be mentioned a pile weaving pattern G1(N), a ground weaving pattern G2 and a border weaving pat-
tern G3. In this conjunction, N (= 3, 4 or 5) mentioned just above represents the number of wefts used for forming a
unitary pile. At this juncture, it is to be noted that the ground weaving pattern information for each pick contains only the
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ground weaving pattern command information "G2" with the border weaving pattern information for each pick similarly
containing only the border weaving pattern command information "G3". By contrast, the pile weaving pattern informa-
tion for each pick is composed of the combined information "G1(N), n" of pile weaving pattern command information
"G1(N)" indicating the pile weaving and the weft sequence information "n".

Referring to Fig. 2, the terry motion controller C1 is comprised of a storage unit 36, a control circuit 37 and a driving
circuit 38. The storage unit 36 is designed so as to store not only the position control data for the terry motion motor 28
but also to temporarily store the weaving pattern information transferred from the loom control computer Co. The control
circuit 37 outputs to the driving circuit 38 a control command on the basis of the weaving pattern information stored in
the storage unit 36 and the rotation angle information supplied from a rotary encoder 39 provided for detecting the rota-
tion angle (or angular position) of the loom. On the other hand, the driving circuit 38 is designed so as to perform feed-
back control of the terry motion motor 28 on the basis of the control command supplied from the control circuit 37 and
the rotation angle information supplied from a rotary encoder 282 incorporated in the terry motion motor 28 (also see
Fig. 1)

The loom control computer Co is programmed to execute a weft identification control program illustrated in a flow
chart of Fig. 3, while the weaving pattern setting unit 35 is programmed to execute the weft identification control pro-
gram illustrated in the flow chart of Fig. 4. In the following, the weft identification control procedure will be described by
reference to the flow charts shown in Figs. 3 and 4.

Upon detection of a predetermined rotation angle 6o by the rotary encoder 39 which is designed for detecting a
loom rotation angle 0 (step S101), the loom control computer Co issues a weaving pattern request signal to the weaving
pattern setting unit 35 (step S102). In response to the reception of the weaving pattern request signal in step S109, the
input/output control circuit 40 of the weaving pattern setting unit 35 reads out the weaving pattern information stored in
the storage unit 41 to thereby output the weaving pattern command information contained in the weaving pattern infor-
mation to the loom control computer Co (step S110). When the weaving command information is received (step S103),
decision is made by the loom control computer Co as to whether the weaving pattern command information is the
ground weaving pattern command information "G2", the border weaving pattern command information "G3" or the pile
weaving pattern command information "G1(N)" in step S104. In case the weaving pattern command information is
either the ground weaving pattern command information "G2" or the border weaving pattern command information
"G3", the loom control computer Co transfers the weaving pattern command information (i.e., either the information
"G2" or "G3") to the terry motion controller C1 (step S105) and then waits for succeeding detection of the predetermined
rotation angle 60 of the loom. The terry motion controller C1 temporarily stores the weaving pattern command informa-
tion (i.e., "G2" or "G3") sent from the loom control computer Co in the storage unit 36. At this juncture, it should be noted
that the weaving pattern command information (i.e., "G2" or "G3") is used to control the operation of the terry motion
motor 28 after two rotations of the loom from the instant at which the predetermined rotation angle 60 mentioned previ-
ously is detected. More specifically, the terry motion controller C1 controls operation of the terry motion motor 28 such
that the expansion bar 16 is positioned at the terry-zero position on the basis of the weaving pattern command informa-
tion, i.e., ground weaving pattern command information "G2" or border weaving pattern command information "G3".

On the other hand, when the weaving pattern command information is the pile weaving pattern command informa-
tion "G1(N)" (i.e., when the decision step S104 results in affirmation "YES"), the loom control computer Co stores the
pile weaving pattern command information "G1(N)", while issuing a weft sequence request signal to the weaving pat-
tern setting unit 35 (in a step S106). In response to the weft sequence request signal (step S111), the input/output con-
trol circuit 40 of the weaving pattern setting unit 35 reads out the pile weaving pattern information stored in the storage
unit 41 to thereby output the weft sequence information "n" contained in the weaving pattern information to the loom
control computer Co (step S112). In response to the reception of the weft sequence information "n" (i.e., when the step
8107 is "YES"), the loom control computer Co transfers a combination of the pile weaving pattern command information
"G1(N)" and the weft sequence information "n" to the terry motion controller C1 in a step $108 and then waits for suc-
ceeding detection of the predetermined rotation angle 6o of the loom. In that case, the terry motion controller C1 tem-
porarily stores the pile weaving pattern command information "G1(N)" and the weft sequence information "n" which are
sent from the loom control computer Co in the storage unit 36. At this juncture, it should be noted that the pile weaving
pattern command information "G1(N)" and the weft sequence information "n" are used to control the operation of the
terry motion motor 28 after two rotations of the loom from the instant at which the predetermined rotation angle 60 men-
tioned previously is detected. More specifically, the terry motion controller C1 controls operation of the terry motion
motor 28 such that the expansion bar 16 is positioned at the terry-zero position or the terry forming position on the basis
of the pile weaving pattern command information "G1(N)" and the weft sequence information "n".

In the above description, n represents an integer within a range of 1 to N, and n equal to "1" indicates first loose
picking with n equal to "2" indicating second loose picking. Further, when N is equal to "3", then n equal to "3" indicates
the fast picking. Similarly, when N = 4, then n equal to "3" or "4" indicates the fast picking. In addition, when N = 5, then
n equal to "3", "4" or "5" indicates the fast picking. Consequently, when n equals "1" or "2", the terry motion controller
C1 controls the operation of the terry motion motor 28 so that the expansion bar 16 can be positioned at the terry form-
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ing position, whereas when n equals "3", "4" or "5", the terry motion controller C1 controls the operation of the terry
motion motor 28 so that the expansion bar 16 is positioned at the terry-zero position.

By virtue of the arrangement of the weft insertion control apparatus having the weft identifying function for the pile
fabric weaving according to the first embodiment of the invention described above, the advantageous effects mentioned
below can be obtained.

(a) The weaving pattern setting unit 35 serves as the weaving pattern setting means imparted with the function for
storing the weft sequence information "n" for the pile weaving pattern in the state contained in the pile weaving pat-
tern information. Each unitary pile is formed by a weft group including a predetermined number of wefts, i.e., N
wefts (where N = 3, 4 or 5), wherein the wefts are assigned to the loose picks and the fast pick in a predetermined
sequence such that a first weft of the group forming the unitary pile is destined for the first loose picking, the second
weft is destined for the second loose picking and at least one of the third to fifth wefts is destined for the fast pick.
This sequence is represented by the weft sequence information. By containing the weft sequence information in
the pile weaving pattern information, weft identification or decision as to whether a current weft inserted in forming
a pile weaving pattern is for the first loose pick, the second loose pick or for the fast pick can be made easily and
correctly.

(b) The loom control computer Co responds to the signal indicating the detection of the predetermined rotation
angle 00 as issued by the rotary encoder 39 which constitutes the command issuing means to thereby send the
weft sequence request signal to the weaving pattern setting unit 35 which in turn sends the weft sequence informa-
tion "n" to the terry motion controller C1 through the medium of the loom control computer Co. The terry motion
controller C1 serving as the operation control means controls the weft insertion by correspondingly controlling the
terry motion motor 28 on the basis of the weft sequence information "n". The command for sending the weft
sequence information "n" to the terry motion controller C1 has to be issued accurately at a predetermined rotation
angle during one rotation of the loom. In this conjunction, it is noted that the rotary encoder 39 which is capable of
detecting the rotation angle of the loom is suited advantageously as the command issuing means.

Embodiment 2

Next, description will be directed to a second embodiment of the present invention by reference to Figs. 5 and 6. In
the figures, like reference characters as those used in the description of the first embodiment are used to designate like
or equivalent components.

Referring to Fig. 5, electrically connected to the loom control computer Co is a weft information generation error or
failure detecting unit 43 to which a display unit 44 is electrically connected. The following Table 1 indicates, by way of
example only, normal and abnormal weaving pattern command information and weft sequence information.

TABLE 1
WEAVING PATTERN WEFT SEQUENCE
COMMAND INFORMA- INFORMATION "n"
TION
"G1(3)" n=1.23 NORMAL
"G1(3)" n=4,5 ABNORMAL
"G1(4)" n=1.2,3,4 NORMAL
"G1(4)" n=5 ABNORMAL
"G1(5)" n=1,2,3,4,5 NORMAL
"G1(5)" NONE ABNORMAL
"G2","G3" NONE NORMAL

The weft information generation error detecting unit 43 serving as a weft information weft information generation
error detecting means performs detection of the generation error or failure in the weaving pattern information in accord-
ance with a weft information generation error detecting program illustrated in a flow chart in Fig. 6. The loom control
computer Co outputs the weaving pattern information to both the terry motion controller C1 and the weft information
generation error detecting unit 43. In response, the terry motion controller C1 performs control similar to the case of the
first embodiment on the basis of the weaving pattern information, while the weft information generation error detecting
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unit 43 detects the weft information generation error of the weaving pattern information in accordance with the weft
information generation error detection program illustrated in Fig. 6. When it is determined that an abnormality has been
detected (i.e., when the results of decision steps S202 to S206 are negative "NO"), the weft information generation error
detecting unit 43 issues a weaving stop signal (step S207) and at the same time causes the display unit 44 to display
that an abnormality occurred (step S208), which results in the loom control computer Co stopping the weaving opera-
tion in response to the input of the weaving stop signal. With such detection of the weft information generation error in
the weaving pattern, it is possible to prevent the terry motion controller C1 from carrying out erroneous control by
detecting the failure or error contained in the weft sequence information.

Further, the weft information generation error detecting unit 43 may be arranged so as to detect normalities and
abnormalities in the weaving pattern command information and the weft sequence information as listed in Table 2
below.

TABLE 2
CURRENT PICK SUCCEEDING PICK
WEAVING PATTERN WEFT SEQUENCE WEAVING PATTERN WEFT SEQUENCE
COMMAND INFORMA- INFORMATION COMMAND INFORMA- INFORMATION
TION TION
"G1(3)" n=1 "G1(3)" n=2
"G1(3)" n=2 "G1(3)" n=3
"G1(3)" n=3 ARBITRARY N=1IF G1(N)
"G1(4)" n=1 "G1(4)" n=2
"G1(4)" n=2 "G1(4)" n=3
"G1(4)" n=3 "G1(4)" n=4
"G1(4)" n=4 ARBITRARY N=1IF G1(N)
"G1(5)" n=1 "G1(5)" n=2
"G1(5)" n=2 "G1(5)" n=3
"G1(5)" n=4 "G1(5)" n=4
"G1(5)" n=4 "G1(5)" n=5
"G1(5)" n=5 ARBITRARY N=1IF G1(N)
"G2","G3" NONE ARBITRARY N=1IF G1(N)

In the above Table 2, it is assumed that all the weaving pattern command information and the weft sequence infor-
mation is correct. The weft information generation error detecting unit 43 serving as the weft information generation
error detecting means performs a detection procedure for detecting the generation or occurrence of an error or failure
in the weaving pattern information in accordance with the weft information generation error detecting program. By way
of example, in case both the preceding weaving pattern information and the current weaving pattern information contain
the pile weaving pattern G1(3) and "n" of the current weft sequence information is equal to "1" with "n" of the preceding
weft sequence information being "3", it is determined that the weft insertion information is normal. If otherwise, an
abnormality is determined. Then, the weft information generation error detecting unit 43 issues a weaving stop signal
(step S207) and at the same time causes the display unit 44 to display the occurrence of an abnormality (step S208),
which results in the loom control computer Co stopping the weaving operation in response to the input of the weaving
stop signal. Parenthetically, it should be added that the weft information generation error detecting unit 43 can alterna-
tively be so designed as to detect the weft information generation error before the weaving operation is started.

Embodiment 3

Next, description will be made of a third embodiment of the invention which is directed to a weaving operation stop
control procedure.

Figures 7 to 10 illustrate in flow charts a stop control program executed by the loom control computer Co incorpo-
rated in the weft insertion control apparatus for a pile fabric weaving according to the third embodiment of the present
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invention. Now, referring to Figs. 7 to 10, the control procedure for stopping the loom driving motor Mo will be described.

When a weaving stop signal such as mentioned hereinbefore is input (step S301), the control circuit 37 of the terry
motion controller C1 determines the type of weaving pattern on the basis of the weaving pattern information containing
the weft sequence information which is obtained from the weaving pattern setting unit 35 by way of the loom control
computer Co (step S301 in Fig. 7). In case the weaving pattern is for the ground weaving or for the border weaving (i.e.,
when decision step S302 results in "NO") the control circuit 37 reads out from the storage unit 36 a braking start angle
04 (So) and a stop angle 64(Eo) for the wefts in the preceding weaving pattern except for the pile weaving pattern, to
thereby arithmetically determine or calculate a braking start angle 64(S) on the basis of the braking start angle 64 (So)
and the stop angle 04(Eo) in a step S320 shown in Fig. 9. To this end, the calculation method disclosed, for example,
in Japanese Patent Application Laid-open No. 176242/1982 (JP-A-57-176242) may be adopted. At the point in time
when the loom rotation angle 6 detected by the rotary encoder 39 coincides with the braking start angle 64(S) as cal-
culated (step S321 shown in Fig. 10), the control circuit 37 issues a braking start command signal, whereby braking is
applied to the loom driving motor Mo, starting from the time point mentioned above (step S322 in Fig. 10). The rotation
speed of the loom driving motor Mo is detected by the control circuit 37 on the basis of the loom rotation angle informa-
tion available from the output of the rotary encoder 39. When the rotation speed of the loom driving motor Mo becomes
zero (step S323 in Fig. 10), the control circuit 37 stores in the storage unit 36 the loom rotation angle 6 = 64(E) at that
instant as the stop angle with the braking start angle 64(S) being stored in the storage unit 36 as well (step $S324 in Fig.
10).

In case the weaving pattern is for the pile weaving with the weft being for the first loose pick (i.e., when both the
decision steps S302 and S303 are "YES"), the control circuit 37 reads out from the storage unit 36 a braking start angle
01(So) and a stop angle 61(Eo) for the first loosely picked weft in the preceding pile weaving pattern, to thereby arith-
metically determine or calculate a braking start angle 61(S) on the basis of the braking start angle 61(So) and the stop
angle 81(Eo) in a step S304 shown in Fig. 7. When the loom rotation angle ¢ detected by the rotary encoder 39 coin-
cides with the braking start angle 61(S) as calculated (step S305 in Fig. 7), the control circuit 37 issues the braking start
command signal (step S306 in Fig. 7), whereby braking is applied to the loom driving motor Mo, starting from the time
point mentioned above. When the rotation speed of the loom driving motor Mo becomes zero (see step S307 in Fig. 8),
the control circuit 37 stores in the storage unit 36 the loom rotation angle 6 = 61(E) at that instant as the stop angle and
at the same time stores the braking start angle 61(S) in the storage unit 36 in a step S308 shown in Fig. 8.

In the case where it is decided the weaving pattern is for a pile weaving and that the wett is for the second loose
pick (step S309 in Fig. 8), the control circuit 37 reads out from the storage unit 36 a braking start angle 62(So) and a
stop angle 62(Eo) for the second loosely picked weft in the preceding pile weaving pattern, to thereby calculate a brak-
ing start angle 62(S) on the basis of the braking start angle 62(So) and the stop angle 62(Eo) in a step S310 shown in
Fig. 8. When the loom rotation angle 6 detected by the rotary encoder 39 coincides with the braking start angle 62(S)
in a step S311 in Fig. 8, the control circuit 37 issues the braking start command signal, whereby brake is applied to the
loom driving motor Mo, starting from the time point mentioned above in step S312 in Fig. 8. When the rotation speed of
the loom driving motor Mo becomes zero as decided in step S313, the control circuit 37 stores in the storage unit 36
the loom rotation angle 6 = 62(E) at that time point as the stop angle with the braking start angle 62(S) also being stored
in the storage unit 36.

Further, in the case where it is determined that the weaving pattern is for the pile weaving and the wett is for the
fast pick (i.e., when the decision step S309 shown in Fig. 8 results in "NO"), the control circuit 37 reads out from the
storage unit 36 a braking start angle 63(So) and a stop angle 63(Eo) for the fast picked weft in the preceding pile weav-
ing pattern, to thereby determine or calculate a braking start angle 63(S), on the basis of the braking start angle 63(So)
and the stop angle 63(Eo) in a step S315 shown in Fig. 9. At a time point when the loom rotation angle 6 detected by
the rotary encoder 39 coincides with the braking start angle 63(S) (see step S316in Fig. 9), the control circuit 37 issues
the braking start command signal, whereby brake is applied to the loom driving motor Mo, starting from the above-men-
tioned time point (step S317 in Fig. 9). When the rotation speed of the loom driving motor Mo becomes zero as deter-
mined in step S318 shown in Fig. 9, the control circuit 37 stores in the storage unit 36 the loom rotation angle 6 = 63(E)
at that time as the stop angle with the angle 63(S) being also stored in the storage unit 36 as the braking start angle
(step S319 in Fig. 9).

In response to the input of the weaving start signal after having stored the stop angle and the braking start angle,
the loom control computer Co starts operation of the loom driving motor Mo to allow the weaving operation to be
restarted.

The control apparatus for a pile fabric weaving machine according to the third embodiment of the invention brings
about advantageous effects below.

(c) The storage unit 36 serves not only as a braking control factor storage means for storing the timing or time point
at which the brake application to the loom driving motor Mo is started but also serves as a stop timing storage
means for storing the timing or time point at which braking applied to the loom driving motor Mo is stopped. On the
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other hand, the rotary encoder 39 serves as a stop timing measuring means for determining the stop timing or time
point at which the loom driving motor Mo is to be stopped. At this juncture, it should be mentioned that differences
in the weaving patterns as well as differences in the first loosely picked weft, the second loosely picked weft and
the fast picked weft make appearance as differences or variations in the shedding load. Thus, the shedding load
state prevailing when the weaving operation is to be stopped differs depending on the type of weft picking. On the
other hand, variation in the shedding load state exerts influence to the stop timing of the loom driving motor Mo.
More specifically, the loom driving motor Mo is stopped at an earlier time point as the shedding load increases. In
this conjunction, the control circuit 37 and the weaving pattern setting unit 35 constitute a shedding load state
detecting means for detecting the shedding load state upon stopping of the weaving operation, wherein the control
circuit 37 serves as the wetft identifying means while the weaving pattern setting unit 35 serves as the weaving pat-
tern setting means. Additionally, the control circuit 37 can function as a braking start control means for determining
the brake application start timing for the loom driving motor Mo in the succeeding stoppage of the weaving opera-
tion on the basis of the preceding brake application start and stop timings (time points) in the corresponding shed-
ding load state. In this way, the preceding brake application start and stop timings (time points) in a given shedding
load state are made use of in determining the succeeding brake application start and stop timings (time points) in
a shedding load state corresponding to or equivalent to the given shedding load state mentioned above. Needless
to say, the possibility of utilizing the data measured or acquired during operation is very effective in ensuring high
accuracy for stoppage of the loom operation at predetermined position(s).

(d) According to the teachings of the invention as seen in the third embodiment described above, control of the
brake application start timing can be great by facilitated, and the brake application start timing can be advanta-
geously made use of as a brake application control factor for variably controlling the brake application stop timing.

Embodiment 4

Next, referring to the flow charts shown in Figs. 11 to 13, description will be made of a fourth embodiment of the
invention which is directed to a control procedure for preventing formation or occurrence of a weaving bar (also known
as a weft bar or filling bar). For a better understanding of the teachings of the invention as seen in the fourth embodi-
ment, weft insertion failure will first be described by reference to Figs. 15A and 15B.

As can be seen in Figs. 15A and 15B, a unitary pile P is constituted by a first loosely picked weft Y2, a second
loosely picked weft Y3 and a fast picked weft Y1. Figure 15A shows a situation where the second loosely picked weft
Y3 is beaten by the reed 15 at a predetermined position K1 when the second loosely picked weft Y3 suffers insertion
failure and when the loom stops at a predetermined rotation angle. On the other hand, Fig. 15B shows another situation
in which the loom stops with a delay and the reed 15 approaches a position close to the cloth fell W1 of the woven fabric
as indicated by K2, whereby the first loosely picked weft Y2 having already been inserted is pushed toward the cloth fell
Wi,

As described hereinbefore, the loom control computer Co and the terry motion controller C1 have acquired the
information concerning the rotation angle of the loom on the basis of the loom rotation angle information derived from
the output of the rotary encoder 39. During the weaving operation, the terry motion controller C1 performs synchroni-
zation control for synchronizing the terry motion motor 28 with the rotation of the loom on the basis of the loom rotation
angle information derived from the output of the rotary encoder 39.

When a weft insertion failure detector (not shown) disposed at a terminal end for the weft insertion detects occur-
rence of weft insertion failure (step S401 shown in Fig. 11), the loom control computer Co acquires information of the
weft insertion failure at a loom rotation angle 6m (see Fig. 13). Parenthetically, the curve E shown in Fig. 13 represents
a pattern of rotation position of the terry motion motor 28 in the operation for weaving a three-weft towel texture. The
loom rotation angle 0° represents the beating time point or timing. The rotational or angular position oo corresponds to
the terry-zero position in front of the cloth fell W1 while rotational position a1 corresponds to the terry forming position
in front of the cloth fell W1.

The loom control computer Co makes a determination on the basis of the weft sequence information contained in
the weaving pattern information as to whether or not the weft suffering the insertion failure is the second loosely picked
weft in a step 8402 shown in Fig. 11. Unless the weft suffering the insertion failure is the second loosely picked weft
(i.e., when the decision step S402 results in "NO"), the loom control computer Co outputs a synchronization control stop
command signal to the terry motion controller C1 (step S407 in Fig. 11). When the rotation angle of the loom coincides
with the predetermined rotation angle 60, the loom control computer Co outputs an operation stop command to the loom
driving motor Mo. Thus, braking is applied to the loom driving motor Mo to stop the rotation thereof (step S408 in Fig.
11). In this conjunction, it is noted that rotation of the loom driving motor Mo is stopped substantially at a time point cor-
responding to a loom rotation angle 0s. As a result, the fast picking of the weft is inhibited or prevented.

The terry motion controller C1 responds to reception of the synchronization control stop command signal to stop
operation of the terry motion motor 28. In that case, the terry motion controller C1 synchronizes the stop of operation
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of the terry motion motor 28 with the stop of the loom driving motor Mo on the basis of the loom rotation angle informa-
tion derived from the output of the rotary encoder 39. Thus, the terry motion motor 28 is caused to stop at a rotational
position as corresponding to the loom rotation angle 6s.

In succession to the stoppage of operation of the loom, the loom control computer Co rotates reversely the loom
driving motor Mo for a predetermined angular distance at a low speed (step S409 shown in Fig. 11). Consequently, the
loom rotates in the reverse or backward direction about one and a half turns to stop at the loom rotation angle 61 (see
Fig. 13). In that case, the reed 15 assumes a maximum retracted position remote from the cloth fell W1 of the woven
fabric W at maximum, whereby the shedding defined by warps is set to a maximum degree for allowing the weft suffer-
ing the insertion failure to be removed. After removal of the weft suffering the insertion failure from the shedding, a start-
ing switch 45 is turned on (step S410 in Fig. 11). The loom control computer Co responds to the weaving operation start
signal generated upon closing of the starting switch 45 to output the synchronization control start signal to the terry
motion controller C1 in a step S411 while restarting the weaving operation by activating the loom driving motor Mo. On
the other hand, the terry motion controller C1 restarts the synchronization control described hereinbefore in response
to reception of the synchronization control start signal (step S412 in Fig. 11).

If the weft suffering the insertion failure is the second loosely picked weft (i.e., when the decision step S402 is
affirmative "YES"), the loom control computer Co issues a forcive stop command signal to the terry motion controller
C1 in a step S403 shown in Fig. 11. At the time point at which the rotation angle of the loom coincides with the prede-
termined rotation angle 60, the loom control computer Co issues an operation stop command for the loom driving motor
Mo (step S405). Thus, braking is applied to the loom driving motor Mo to stop the rotation thereof.

The terry motion controller C1 responds to reception of the forced control stop command signal to forcibly stop the
operation of the terry motion motor 28 (steps S421 and S422 in Fig. 12). In that case, the terry motion controller C1
immediately stops without synchronizing the stop of operation of the terry motion motor 28 with that of the loom. Thus,
the terry motion motor 28 may stop, for example, at a rotational position indicated by g in Fig. 13. With such rotational
position, the expansion bars 16 stops, for example, at a position slightly closer to the reed 15 than the terry forming posi-
tion as indicated by broken line in Fig. 1, and the cloth fell W1 of the woven fabric W also stops at a position slightly
closer to the reed 15 than the terry forming position, as indicated by the broken line in Fig. 1.

In succession to the stoppage of the loom operation, the loom control computer Co reversely rotates the loom driv-
ing motor Mo for a predetermined angular distance at a low speed (step S405 in Fig. 11). Due to such slow reverse rota-
tion, the reed 15 is displaced to the maximum retracted position mentioned previously, whereby the shedding is set to
maximum for allowing the weft suffering the insertion failure to be removed. After the slow reverse rotation of the loom
driving motor Mo, the loom control computer Co issues a forced-stop clearing signal to the terry motion controller C1
(step S406). The terry motion controller C1 responds to the reception of the forced-stop clearing command signal in a
step S423 shown in Fig. 12 to thereby correct the rotational position of the terry motion motor 28 so that it matches with
the rotation angle 61 of the loom in a step S424 shown in Fig. 12.

After removal of the weft suffering the insertion failure from the shedding, the start switch 45 is turned on (step S410
in Fig. 11). The loom control computer Co responds to the weaving operation start signal generated upon closing of the
start switch 45 to thereby output the synchronization control start signal to the terry motion controller C1 (step S411)
while restarting the weaving operation by activating the loom driving motor Mo (step S412). On the other hand, the terry
motion controller C1 restarts the synchronization control described hereinbefore in a step S428 shown in Fig. 12 in
response to the reception of the synchronization control start signal (step S427 in Fig. 12).

The wetft identifying apparatus for the pile fabric weaving according to the fourth embodiment of the invention pro-
vides the advantageous effects mentioned below.

(e) The loom control computer Co serves as a weft identifying means for identifying the types of wefts for forming
the unitary pile. On the other hand, the terry motion controller C1 serves as a change control means for advancing
the stop timing of the terry motion motor 28 serving as a terry motion means when the weft inserted immediately
before the loom stop was identified as the fast picked weft. Though the terry motion motor 28 is synchronized with
the rotation of the loom during the weaving operation, the terry motion motor 28 is stopped at an early time point
without synchronizing with the rotation of the loom when the loom is stopped after the insertion of the fast picked
weft Y1. The weft insertion timing falls within a range of 90° to 230° of the loom rotation angle. When the loom driv-
ing motor Mo stops with a delay, the distance between the first loosely picked weft Y2 and the cloth fell W1
becomes shorter than the predetermined distance, as illustrated in Fig. 15B, giving rise to formation of a weaving
bar representing a failure or defect in forming the pile. In this conjunction, it should be noted that by virtue of the
arrangement according to the instant embodiment of the invention, the distance between the cloth fell W1 and the
first loosely picked weft Y2 preceding to the second loosely picked weft Y3 suffering the insertion failure can never
become shorter than the predetermined distance, which in turn means that appearance of the weaving bar due to
the weft insertion failure can be positively excluded.

(f) The loom control computer Co also functions as a forced-stop clearing command means for issuing a command
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to clear or reset the forced stop command for advancing the timing at which the terry motion motor 28 is to be
stopped. When the loom control computer Co issues the forced stop clearing command, the terry motion controller
C1 functioning as the distance change control means controls the terry motion motor 28 so that the rotation phase
of the terry motion motor 28 matches the rotation angle of the loom. By virtue of such position matching process,
the distance between the first loosely picked weft Y2 and the cloth fell W1 when the loom is stopped is corrected to
the predetermined distance, which is effective for realizing the first pile formation succeeding to the restart of the
weaving operation.

Embodiment 5

Next, a fifth embodiment of the present invention will be described by reference to Fig. 14 in which components the
same as or equivalent to those described hereinbefore are denoted by like reference characters, and repeated descrip-
tion thereof is omitted.

In Fig. 14, reference numeral 61 denotes a feeding rapier head adapted to be inserted into a shedding formed by
warps from a weft insertion starting side, and numeral 62 denotes a receiving rapier head adapted to be inserted into
the shedding from a weft insertion terminal side. The rapier heads 61 and 62 are fixedly secured to rapier bands 63 and
64 at tip end portions thereof, respectively. The rapier bands 63 and 64 are wound respectively around sprocket wheels
65 and 66, which are rotated reciprocatively in directions opposite to each other. More specifically, the feeding rapier
head 61 is inserted into the shedding by rotating the sprocket wheel 65 in the forward direction while the feeding rapier
head 61 is retracted or withdrawn from the shedding when the sprocket wheel 65 rotates in the backward direction. Sim-
ilarly, the receiving rapier head 62 is inserted into the shedding upon forward rotation of the sprocket wheel 66 while
being retracted from the shedding when the sprocket wheel 66 rotates in the backward direction.

A sley 47 is supported on the rocking shaft 48. The sley 47 is designed to rotate around the rocking shaft 48
together with it. A driving shaft 49 is rotatably mounted immediately beneath the rocking shaft 48. The driving shaft 49
is adapted to be driven by a beating motor 50.

Double cams 51 and 52 are fixedly mounted on the driving shaft 49 at both end portions thereof, respectively, while
double cam levers 53 and 54 are secured to the rocking shaft 48 at both end portions thereof, respectively. Rotating
motion of the driving shaft 49 is translated into reciprocative motion of the rocking shaft 48 by means of a positive cam
mechanism constituted by the double cams 51 and 52 through cooperation with the double cam levers 53 and 54. Upon
reciprocative angular displacement of the rocking shaft 48, the sley 47 is caused to swing reciprocatively, i.e., forwardly
and backwardly, whereby beating operation by the read 60 is realized.

Further, three-dimensional crank mechanisms 55 and 56 are disposed at both ends of the driving shaft 49, respec-
tively. Rotation of the driving shaft 49 is translated into reciprocative rotations of the sprocket wheels 65 and 66 through
the medium of the three-dimensional crank mechanisms 55 and 56, respectively.

The reciprocative rotation of the sprocket wheels 65 and 66 are transmitted to the rapier bands 63 and 64, respec-
tively, whereby the rapier bands 63 and 64 are caused to move reciprocatively, respectively. Owing to the reciprocative
motions of the rapier bands 63 and 64, the rapier heads 61 and 62 are caused to travel into and from the shedding,
respectively. The three-dimensional crank mechanisms 55 and 56 are implemented symmetrically to each other with
reference to a vertical center line of the loom, as viewed in Fig. 14. The sprocket wheels 65 and 66 which are disposed
at left- and right-hand sides of the loom, as viewed in Fig. 14, are caused to rotate in the directions reverse to each
other. Thus, both the rapier heads 61 and 62 can move into the shedding synchronously with each other to meet at a
center position, as viewed in the direction widthwise of the fabric. Thereafter, the rapier heads 61 and 62 are retracted
from the shedding. The weft Y inserted into and carried through the shedding by means of the feeding rapier head 61
is transferred to the receiving rapier head 62. The receiving rapier head 62 is then retracted from the shedding, whereby
the weft Y can extend through the shedding completely.

The beating motor 50 constituting the distance change means is subjected to the control of a beating control unit
57 which constitutes or serves as the distance change control means. More specifically, the beating control unit 57 con-
trols the beating motor 50 on the basis of the loom rotation angle information derived from the output of the rotary
encoder 39 so that the synchronization is established for the beating operation. Further, the beating control unit 57 per-
forms feedback control of the beating motor 50 on the basis of the rotation angle information derived from the output of
a rotary encoder 501 which is incorporated in the beating motor 50.

Upon occurrence of insertion failure in the second loosely picked weft, the loom control computer Co issues a
forced stop command signal to the beating control unit 57 which responds to that signal by forcibly stopping the beating
motor 50. Owing to this forced stoppage of the beating motor 50, the distance between the cloth fell W1 and the first
loosely picked weft preceding to the second loosely picked weft suffering the insertion failure is prevented from becom-
ing shorter than the predetermined distance. Thus, the formation of a weaving bar representing a defective pile forma-
tion which is ascribable to decreasing of the distance between the first loosely picked weft and the cloth fell W1 below
a predetermined distance can be satisfactorily avoided.
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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 operation illustrated and described.

By way of example, the weft identifying apparatus for the pile fabric weaving according to the present invention may
also be modified as mentioned below.

(1) In the weft insertion control apparatus for the pile fabric weaving machine according to the first embodiment of
the invention, the weaving pattern request signal and the weft sequence request signal may be output simultane-
ously with the weaving pattern command information and the weft sequence information being equally output
simultaneously.

(2) The weaving pattern request signal and the weft sequence request signal may be omitted, wherein the weaving
pattern command information and the weft sequence information are output at a time point corresponding to a pre-
determined rotation angle of the loom.

(3) The weft identification control program may be executed by the terry motion controller C1 in place of the loom
control computer Co.

(4) The weft identification control program may be executed by the weaving pattern setting unit 35 in place of the
loom control computer Co.

(5) The controller of the weft disposal unit designed for removing the weft suffering the insertion failure may be
implemented by the operation control means. It is preferred that the weft disposal unit remains unactuated when
insertion failure or error occurs in the fast picked weft. To this end, the wefis in the pile pattern weaving operation
must be identified.

(6) Determination of a weft information generation error may be made on the basis of the current weaving pattern
information and the succeeding weaving pattern information or alternatively on the basis of the succeeding weav-
ing pattern information and the next succeeding weaving pattern information.

(7) The concept of the present invention can equally be applied to a pile fabric weaving machine equipped with two
servo motors, as disclosed in Japanese Patent Application Laid-open No. 133549/1995 (JP-A-7-133549).

(8) Similarly, the present invention can find application in a pile fabric weaving machine in which the beating position
can be changed.

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

Claims

1. A weft insertion control apparatus for a loom for weaving pile fabric by forming piles by changing a relative distance
between a beating position of a reed (15) and a cloth fell (W1) of woven fabric (W), characterized in that said appa-
ratus includes

weft identifying means for identifying wefts destined for forming each unitary pile (P), and

said weft identifying means comprises weaving pattern setting means (35) incorporating a storage for storing
weft sequence information (n) concerning the wefts (Y) for forming each unitary pile (P) in a state contained in
pile weaving pattern information (G1(N)).

2. A weftinsertion control apparatus for a loom for weaving pile fabric according to claim 1, characterized in that said
apparatus further includes

transmission command means (Co) for issuing a command for transmission of said weft sequence information
(n); and

operation control means (C1) for controlling weaving operation of said loom, and

said weaving pattern setting means (35) responds to the transmission command issued by said transmission
command means to thereby transmit said weft sequence information (n) to said operation control means (C1)
for controlling weaving operation on the basis of said weft sequence information (n).

3. A weftinsertion control apparatus for a loom for weaving pile fabric according to claim 2, characterized in that said
transmission command means (Co) includes

rotation angle detecting means (39) for detecting a rotation angle of the loom, and
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transmission command means (Co) which issues the command for transmitting said weft sequence informa-
tion (n) to said operation control means (C1) at an instant when said rotation angle detecting means (39)
detects a predetermined rotation angle.

4. Aweftinsertion control apparatus for a loom for weaving pile fabric according to any one of the above claims, char-
acterized in that said weaving pattern setting means (35) includes weft information generation error detecting
means (43) for detecting error in generation of said weaving pattern information.

5. A weftinsertion control apparatus for a loom for weaving pile fabric by forming piles by changing a relative distance
between a beating position of a reed (15) and a cloth fell (W1) of a woven fabric (W), characterized in that said
apparatus includes

weft identifying means for identifying wefts destined for forming each unitary pile (P);

weaving pattern setting means (35) provided in association with said weft identifying means and including a
storage for storing weft sequence information (n) concerning the wefts (Y) for forming each unitary pile in a
state contained in pile weaving pattern information (G1(N));

operation control means (C1) for controlling weaving operations on the basis of the weft sequence information
(n);

transmission command means for commanding transmission of said weft sequence information (n) to said
operation control means;

shedding load state detecting means provided in association with said weaving pattern setting means (35) for
detecting a shedding load state upon stopping of the weaving operation; and

braking control factor storage means (36) provided in association with said loom operation control means (C1)
for storing braking control factors for changing timing for stopping a loom driving motor in accordance with
detected shedding load state.

6. A weftinsertion control apparatus for a loom for weaving pile fabric by forming piles by changing a relative distance
between a beating position of a reed (15) and a cloth fell (W1) of a woven fabric (W), characterized in that said
apparatus includes

weft identifying means for identifying wefts destined for forming each unitary pile (P);

weaving pattern setting means (35) provided in association with said weft identifying means and including a
storage for storing weft sequence information (n) concerning the wefts () for forming each unitary pile (P) in
a state contained in pile weaving pattern information (G1(N));

operation control means (C1) for controlling weaving operations on the basis of the weft sequence information
(n) and for controlling distance changing means (28) for changing distance between the beating position of said
reed (15) and the cloth fell (W1);

transmission command means for commanding transmission of said weft sequence information (n) to said
operation control means; and

said operation control means (C1) controls said distance changing means (28) so that a distance between a
first loosely picked weft (Y2) forming a part of the unitary pile (P) and the cloth fell (W1) is increased beyond a
distance set for loose pick operation when a weft inserted immediately before the loom is stopped is identified
as a fast picked weft (Y1) on the basis of the information transferred from said weaving pattern setting means
(35).

7. A weft insertion control apparatus for a loom for weaving pile fabric according to claim 6, characterized in that

said operation control means (C1) is designed such that when a weft inserted immediately before the loom is
stopped is identified as a fast picked weft (Y1) on the basis of the information transferred from said weaving
pattern setting means (35), said operation control means (C1) advances timing for stopping operation of said
distance changing means (28) relative to said stop timing in insertion of the wefts of the unitary pile (P) other
than said fast picked weft (Y1).
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