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(57) A method for diagnosing weft insertion in an air jet loom, wherein the air jet loom includes a main nozzle, a
sub-nozzle, a balloon sensor, a weft measuring and storing device, an end sensor, and a control device includes the
steps of disposing a weft passage sensor on the side of the weft passage opposite from the main nozzle with respect
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method for
diagnosing weft insertion in an air jet loom and an appa-
ratus therefor.
[0002] There has been known an air jet loom having a
diagnosing apparatus that determines whether or not
weft insertion in which a weft yarn is inserted through a
weft passage by means of air injection from a main nozzle
and sub-nozzles is performed successfully. Japanese
Patent Application Publication S62-162050 discloses a
weft insertion diagnosing apparatus including an unwin-
dling sensor (balloon sensor) that detects the releasing
of a weft yarn from a weft measuring and storing device,
an arrival sensor (end sensor) that detects the arrival of
the leading end of the weft yarn at a weft insertion finish-
ing end, and a comparison processor that determines
the condition of the weft insertion. The comparison proc-
essor determines whether or not the weft insertion takes
place successfully based on time difference between the
actual unwinding timing detected by the balloon sensor
and the target unwinding timing and also the time differ-
ence between the actual weft arrival timing detected by
the end sensor and the target arrival timing.
[0003] If the injection pressure and the injection timing
of the sub-nozzles are changed and the weft travelling
condition is deteriorated, a weft yarn is loosened, which
may cause a failure of the leading end of weft yarn to
arrive at a position in the weft passage where it is detected
by the arrival sensor. Additionally, even under conditions
of normal injection pressure and injection timing of the
sub-nozzles, a looped weft failure may occur in which a
weft yarn inserted by the main nozzle forms a loop at a
position in the weft passage that is adjacent to the en-
trance of the warp shed when the tension of a warp yarn
is loosened and hence the warp shed is incomplete due
to a change in the warp yarn condition. In case of either
the looped weft failure or the end arrival failure, the lead-
ing end of the weft yarn fails to arrive at a position where
it is detected by the arrival sensor, with the result that it
cannot be determined that whether the weft insertion is
the end arrival failure or the looped weft failure.
[0004] The present invention, which has been made in
light of the above-described problems, is directed to pro-
viding a method and an apparatus for diagnosing weft
insertion in an air jet loom which may determine whether
the weft insertion failure is an end arrival failure or a
looped weft failure.

SUMMARY OF THE INVENTION

[0005] In accordance with an aspect of the present in-
vention, there is provided a method for diagnosing weft
insertion in an air jet loom, wherein the air jet loom in-
cludes a main nozzle a sub-nozzle that inserts a weft
yarn through a weft passage, a balloon sensor that de-

tects unwinding of the weft yarn from a weft measuring
and storing device and generates a weft unwinding sig-
nal, and an end sensor disposed at a position on a side
of the weft passage that is opposite from the main nozzle
and outward of a weaving width of the air jet loom, in-
cludes the step of disposing a weft passage sensor at a
position on the side of the weft passage that is opposite
from the main nozzle with respect to a center of the weav-
ing width and within the weaving width. The method fur-
ther includes the step of determining a weft insertion fail-
ure as a looped weft failure when the number of the weft
unwinding signals generated by the balloon sensor is nor-
mal and the weft yarn is detected neither by the end sen-
sor nor by the weft passage sensor, and determining the
weft insertion failure as an end arrival failure when the
number of the weft unwinding signals generated by the
balloon sensor is normal and the weft yarn is detected
by the weft passage sensor but not by the end sensor.
[0006] In accordance with another aspect of the
present invention, there is provided an apparatus for di-
agnosing weft insertion in an air jet loom includes a main
nozzle and a sub-nozzle that inserts a weft yarn through
a weft passage, a balloon sensor that detects a unwinding
of the weft yarn from a weft measuring and storing device
and generates a weft unwinding signal, an end sensor
disposed opposite side of the weft passage respect to
the main nozzle and outward of a weaving width of the
air jet loom. The apparatus includes a determining unit,
and a display. The weft passage sensor is disposed at a
position on the side of the weft passage that is opposite
from the main nozzle with respect to a center of the weav-
ing width and within the weaving width. The determining
unit determines a weft insertion failure as a looped weft
failure when the number of the weft unwinding signals
generated by the balloon sensor is normal and the weft
yarn is detected neither by the end sensor nor by the weft
passage sensor, and determines the weft insertion failure
as an end arrival failure when the number of the weft
unwinding signals generated by the balloon sensor is nor-
mal and the weft yarn is detected by the weft passage
sensor but not by the end sensor. The display indicates
a type of the weft insertion failure.
[0007] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The invention together with objects and advan-
tages thereof may best be understood by reference to
the following description of the embodiments together
with the accompanying drawings in which:

FIG. 1 is a schematic view of a weft insertion appa-
ratus of an air jet loom to describe a method and
apparatus for diagnosing weft insertion in an air jet
loom according to an embodiment of the present in-
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vention;

FIG. 2 is a schematic view of the weft insertion ap-
paratus of FIG. 1, showing a state when weft inser-
tion takes place successfully;

FIG. 3A is a schematic view of the weft insertion ap-
paratus of FIG. 1, showing a state when an end ar-
rival failure has occurred;

FIG. 3B is a table showing a list of data relating to
the end arrival failure and stored in a control device;

FIG. 3C shows a message on a display device when
the end arrival failure occurs, indicating a type of the
weft insertion failure and an adjustment method for
the type of the weft insertion failure;

FIG. 4A is a schematic view of the weft insertion ap-
paratus of FIG. 1, showing a state when a looped
weft failure has occurred;

FIG. 4B is a table showing a list of data relating to
the looped weft insertion failure and stored in a con-
trol device;

FIG. 4C shows a message on a display device when
the looped failure occurs, indicating a type of the weft
insertion failure and an adjustment method for the
type of the weft insertion failure;

FIG. 5A is a schematic view of the weft insertion ap-
paratus of FIG. 1, showing a state when a short pick
failure has occurred;

FIG. 5B is a schematic view of the weft insertion ap-
paratus of FIG. 1, showing a state when a long pick
failure has occurred;

FIG. 5C is a table showing a list of data relating to
the short pick failure and the long pick failure and
stored in a control device;

FIG. 5D is a message shown on a display device
when the short pick failure and the long pick failure
occur, indicating a type of the weft insertion failure
and an adjustment method for the type of the weft
insertion failure;

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] The following will describe an embodiment of
the present invention with reference to FIGS 1 through
5. In the description of the present embodiment, the term
"’upstream" and "downstream" will be used to indicate
directions with respect to a weft yarn being inserted
through a warp shed, or weft insertion direction.
[0010] Referring to FIG. 1, there is shown a weft inser-

tion apparatus 10 of an air jet loom including a weft in-
sertion nozzle 11, a yarn supply package 12, a weft meas-
uring and storing device 13, a reed 14, a plurality of sub-
nozzles 15 and a control device 16. The control device
16 is equipped with a display device 16a having display
and input functions.
[0011] The yarn supply package 12 is disposed up-
stream of the weft insertion nozzle 11. With the rotation
of a winding arm (not shown) of the weft measuring and
storing device 13, a weft yarn Y is pulled out from the
yarn supply package 12 and wound around a storage
drum 17 to be stored on the storage drum 17.
[0012] The weft measuring and storing device 13 has
a weft stop pin 18 and a balloon sensor 19 that detects
unwinding of a weft yarn Y from the weft measuring and
storing device 13. The weft stop pin 18 and the baboon
sensor 19 are arranged at positions around the storage
drum 17. The weft stop pin 18 is electrically connected
to the control device 16 and operable to release the weft
yarn Y stored on the storage drum 17 when the air jet
loom is rotated to a predetermined angular position there-
of that is preset in the control device 16. The timing at
which the weft stop pin 18 is actuated for unwinding a
weft yarn Y corresponds to the weft insertion start timing.
[0013] The balloon sensor 19 is also electrically con-
nected to the control device 16. The balloon sensor 19
detects a weft yarn Y being unwounded from the storage
drum 17 during the weft insertion and generates a weft
unwinding signal to the control device 16. After a specific
number of weft unwinding signals (four signals in the
present embodiment) has been generated by the balloon
sensor 19, the control device 16 causes the weft stop pin
18 to engage with the weft yarn Y from the storage drum
17, thus weft insertion being ended. In other words, the
balloon sensor 19 generates four weft unwinding signal
per weft insertion according to the present embodiment.
[0014] The operation timing of the weft stop pin 9 to
stop the weft yarn Y is set depending on the number of
turns of weft yarn Y to be wound around the storage drum
17 that is required for the storage of a predetermined
length of the weft yarn Y corresponding to the weaving
width TL of the air jet loom. The control device 16 is con-
figured to send a signal to the weft stop pin 18 to stop
the weft yarn Y upon receiving four weft unwinding sig-
nals from the balloon sensor 19. Thus, the length of the
weft yarn Y wound around the storage drum 17 for four
turns is inserted according to the present embodiment.
[0015] The weft unwinding signal, or a signal generat-
ed by the balloon sensor 19 and representing a release
of a weft yarn Y from the storage drum 17, is recognized
by the control device 16 as the weft unwinding timing
based on a signal transmitted by an encoder 20 at a spe-
cific angular position of the loom.
[0016] The weft insertion nozzle 11 includes a tandem
nozzle 21 that pulls out a weft yarn Y from the storage
drum 17 and a main nozzle 22 that inserts a weft yarn Y
into a weft passage 14a in the reed 14. A brake 23 is
disposed upstream of the tandem nozzle 21 to apply
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brake to the weft yarn Y before the weft insertion ends.
[0017] The main nozzle 22, the sub-nozzles 15 and
the reed 14 are mounted to a slay (not shown) of the air
jet loom and make a reciprocating back and forth motion.
The main nozzle 22 and the sub-nozzles 15 insert the
weft yarn Y through the weft passage 14a. The tandem
nozzle 21, the brake 23, the weft measuring and storing
device 13 and the yarn supply package 12 are fixed to a
bracket that is mounted to a frame (not shown) of the air
jet loom or a floor surface (not shown).
[0018] A first end sensor 24 and a second end sensor
25 are provided at positions that are adjacent to the down-
stream end of the weft passage 14a. The first end sensor
24 and the second end sensor 25 are disposed down-
stream of the weaving width TL with respect to the weft
travelling direction. Thus, the first end sensor 24 and the
second end sensor 25 are disposed at a position on the
side of the weft passage 14a that is opposite from the
main nozzle 22 and outward of the weaving width TL of
the air jet loom. The second end sensor 25 is positioned
further away from the main nozzle 22 than the first end
sensor 24. The first end sensor 24 corresponds to the
end sensor of the present invention.
[0019] As shown in FIG. 2, the first end sensor 24 is
disposed at such a position outside the weaving width
TL that the leading end of the weft yarn having a length
corresponding to four turns of the weft yarn around the
storage drum 17 arrives at the first end sensor 24 when
the weft insertion takes place without failure. When the
weft insertion takes place successfully, no weft yarn Y is
detected by the second end sensor 25 that is disposed
downstream of the first end sensor 24. As shown in FIG.
1, the first and second end sensors 24, 25 are electrically
connected to the control device 16. The weft detection
signal generated by the first end sensor 24 corresponds
to the weft yarn arrival signal. The timing of the weft de-
tection signal is recognized as the end arrival timing TW
at which the leading end of the weft yarn Y arrives at the
position of the first end sensor 24 based on the angular
position signal obtained from the encoder 20.
[0020] A weft passage sensor 45 is disposed upstream
of the first end sensor 24 and within the weaving width
TL with respect to the weft insertion direction. The weft
passage sensor 45 is disposed at a position on the side
of the weft passage 14a that is opposite from the main
nozzle 22 with respect to the center of the weaving width
TL. Specifically, the weft passage sensor 45 is set at such
a position that the leading end of the weft yarn having a
length corresponding to three turns of the weft yarn
around the storage drum 17 arrives at and is detected
by the weft passage sensor 45 when the weft insertion
taken place without failure. The detection signal by the
weft passage sensor 45 is recognized by the control de-
vice 16 as a weft intermediate position arrival timing IS
at which the leading end of the weft yarn Y arrives at the
position where it can be detected by the weft passage
sensor 45 based on the angular position signal of the
loom obtained from the encoder 20.

[0021] The weft passage sensor 45 includes a light
emitter and a light receiver each made of an optical fiber.
During the operation of the air jet loom, the light emitter
emits a light towards the weft passage 14a, and the light
reflected by the reed 14 and the weft yarn Y is received
by the light receiver. Such light is sent to a filler amplifier
(not shown) having a photodiode. In the filler amplifier,
the light is converted to an electric signal by the photo-
diode, and the electric signal is amplified and sent to the
control device 16.
[0022] The main nozzle 22 is connected via a pipe 22a
to a main valve 22v which is in turn connected to a main
air tank 26 via a pipe 22b. The tandem nozzle 21 is con-
nected via a pipe 21a to a tandem valve 21v which is in
turn connected to the main air tank 26 via pipe 21b. Thus,
the main nozzle 22 and the tandem nozzle 21 are both
connected to the main air tank 26.
[0023] The main air tank 26 is connected through a
main pressure meter 27, a main pressure regulator 28,
a source pressure meter 29 and a filter 30 to a common
air compressor 31 which is installed in the weaving fac-
tory. Compressed air supplied from the air compressor
31 is adjusted to a specific pressure by the main pressure
regulator 28 and stored in the main air tank 26. The pres-
sure of the compressed air which is supplied to the main
air tank 26 is constantly monitored by the main pressure
meter 27.
[0024] The sub-nozzles 15 are divided into six groups
each including four sub-nozzles 15 and a sub-valve 32
is connected to the sub-nozzles 15 of each group via a
pipe 33. The sub-valve 32 is connected to a common
sub-air tank 34.
[0025] The sub-air tank 34 is connected to a sub-reg-
ulator 36 via a sub-pressure meter 35. The sub-regulator
36 is connected through a pipe 36a to a pipe 28a which
is connected between the main pressure meter 27 and
the main pressure regulator 28. Compressed air from the
air compressor 31 is adjusted to a specific pressure by
the sub-regulator 36 and stored in the sub-air tank 34.
The pressure of the compressed air which is supplied to
the sub-air tank 34 is constantly monitored by the sub-
pressure meter 35.
[0026] The main valve 22v, the tandem valve 21v, the
sub-valves 32, the source pressure meter 29, the main
pressure meter 27, the sub-pressure meter 35 and the
brake 23 are electrically connected to the control device
16. The timings and the durations of the operation of the
main valve 22v, the tandem valve 21v, the sub-valves 32
and the brake 23 are preset in the control device 16. In
addition, the control device 16 receives detection signals
from the source pressure meter 29, the main pressure
meter 27, and the sub-pressure meter 35.
[0027] The control device 16 generates a signal to the
main valve 22v and the tandem valve 21v before the weft
insertion start timing at which the weft stop pin 9 is actu-
ated for weft yarn releasing operation so that air is inject-
ed from the main nozzle 22 and the tandem nozzle 21,
respectively. The control device 16 also generates a sig-
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nal to the brake 23 before the weft insertion end timing
at which the weft stop pin 9 stops the weft yarn Y on the
storage drum 17. Accordingly, the brake 23 applies brak-
ing to the weft yarn Y travelling at high speed so as to
reduce the impact on the weft yarn Y at the weft insertion
end timing TW.
[0028] Data of various fabric conditions and weaving
conditions are stored in the control device 16. The fabric
conditions includes the types of yarn used for the weft
yarn Y such as material and count, the density of the weft
yarn, the types of yarn used for the warp yarn such as
material and count, the density of the warp yarn, the
weaving width TL and the weave of the fabrics to be wo-
ven. The weaving conditions include the rotation speed
of the loom, the pressure of compressed air in the main
air tank 26 and the sub-air tank 34, the opening degree
of the main valve 22v and the tandem valve 21v, the weft
insertion start timing, and the target leading end arrival
timing.
[0029] The following will describe the operation of the
apparatus for diagnosing weft insertion in an air jet loom
of the present embodiment.
[0030] Referring to FIG. 3A, there is shown an illustra-
tion of an end arrival failure that is a type of weft insertion
failure in which the leading end of a weft yarn Y fails to
arrive at the position where it is detected by the first end
sensor 24 due to a change in the injection pressure and
the injection timing of the sub-nozzles 15. An end arrival
failure occurs if the travelling condition of the weft yarn
is deteriorated and hence a weft yarn Y is loosened by
a change in the injection pressure and the injection timing
of the sub-nozzles 15.
[0031] Referring to FIG. 3B, there is shown a table of
various data relating to the end arrival failure, which in-
cludes the number of pulses, the angular position of the
loom at the end arrival timing TW, the angular position
of the loom at the weft intermediate position arrival timing
IS, and the number of weft unwinding signals generated
by the balloon sensor 19. Such data for the weft insertion
failure is stored in the control device 16. Thus, the control
device 16 serves as a memory that stores data relating
to the weft insertion failure.
[0032] The data stored in the control device 16 is
shown in the form of a listing on the display device 16a.
The display device 16a serves as a list display unit that
shows the list of the date stored in the control device 16.
[0033] In the list of the data for the weft insertion failure
shown in FIG. 3B, it is indicated that the balloon sensor
19 generates four weft unwinding signals, which is the
normal number of weft unwinding signals when the weft
insertion takes place successfully, but the number of the
pulse signals generated by the first end sensor 24 is less
than the number of the pulse signals to be generated
when the weft insertion takes place successfully (e.g.
fifteen pulse signals). As shown in FIG. 3A, the loosening
of the weft yarn Y is most likely to occur only in the leading
end of the weft yarn Y, so that the weft yarn Y is detected
by the weft passage sensor 45. In such a case, the control

device 16 determines that a weft insertion failure has
occurred and recognizes the weft insertion failure as an
end arrival failure.
[0034] When the weft insertion failure is determined to
be the end arrival failure, the control device 16 causes
the display device 16a to provide a message indicating
the type of the weft insertion failure, i.e., "End arrival fail-
ure has occurred due to changes in the injection pres-
sure, the injection timing and/or the weft travelling con-
dition," as shown in FIG. 3C. Thus, the display device
16a functions as a display that indicates the type of the
weft insertion failure.
[0035] Additionally, the display device 16a shows an
adjustment method for the end arrival failure. When the
end arrival failure has occurred, for example, the display
device 16a provides a message, i.e., "Sub-nozzle injec-
tion pressure adjustment is recommended."
[0036] Referring to FIG. 4A, there is shown an illustra-
tion of a looped weft failure that is a type of weft insertion
failure in which a loop is formed by the weft yarn Y having
passed through the entrance of the warp shed. The loop
is formed at a position adjacent to the entrance of the
weft passage 14a when the tension of the warp yarns is
loosened due to a change in the warp condition and
hence the warp shed is imperfect, and a weft yarn Y in-
jected by the main nozzle 22 comes into contact with
warp yarns at the entrance of the warp shed. When a
looped weft failure occurs, the weft yarn may fail to travel
beyond the intermediate position of the weaving width
TL of the weft passage 14a, so that the weft yarn is not
detected by the weft passage sensor 45 that is disposed
on the side of the weft passage 14a that is opposite from
the main nozzle 22 with respect to the center of the weav-
ing width TL.
[0037] Referring to FIG. 4B, there is shown a table of
various data relating to the looped weft failure, which in-
cludes the number of pulses, the angular position of the
loom at the end arrival timing TW, the angular position
of the loom at the weft intermediate position arrival timing
IS, and the number of weft unwinding signals generated
by the balloon sensor 19. Such data is stored in the con-
trol device 16 and may be shown in the form of a listing
on the display device 16a.
[0038] In the listing of the data for the weft insertion
failure shown in FIG. 4B, it is indicated that the balloon
sensor 19 generates four weft unwinding signals, which
is the normal number of weft unwinding signals when the
weft insertion takes place successfully, meanwhile the
weft yarn Y is detected neither by the first end sensor 24
nor by the weft passage sensor 45. In this case, the con-
trol device 16 determines that a weft insertion failure has
occurred and recognizes the weft insertion failure as a
looped weft failure. In other words,
[0039] As shown in FIG. 4C, when the weft insertion
failure is determined to be a looped weft failure, the con-
trol device 16 causes the display device 16a to provide
a message indicating the types of the weft insertion fail-
ure, i.e., "Looped weft failure has occurred due to a
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change in the warp condition."
[0040] Additionally, the display device 16a shows an
adjustment method for the looped weft failure. When a
looped weft failure has occurred, the display device 16a
provides a message, i.e., "Checking the tension of the
warp, the opening of the warp shed, and the adjustment
of the weft insertion timing are recommended."
[0041] The control device 16 serves as the determining
unit in that: the control device 16 determines weft inser-
tion failure as the looped weft failure when the number
of the unwinding signals generated by the balloon sensor
19 is normal and the weft yarn Y is detected neither by
the first end sensor 24 nor by the weft passage sensor
45, and also that the control device 16 determines the
weft insertion failure as the end arrival failure when the
number of the unwinding signals generated by the bal-
loon sensor 19 is normal and a weft yarn Y is detected
by the weft passage sensor 45 but not by the first end
sensor 24. According to such weft insertion diagnosing
method, the weft insertion diagnosing apparatus of the
present embodiment diagnoses the type of weft insertion
failure, or determines whether the weft insertion failure
is an end arrival failure or a looped weft failure.
[0042] Referring to FIG. 5A, there is shown an illustra-
tion of a short pick failure that is a type of weft insertion
failure in which the weft insertion is made with the length
of the weft yarn Y corresponding to three turns around
the storage drum 17 is inserted. In addition, though not
shown in the drawing, it is determined that a short pick
failure has occurred when the weft insertion is made with
the length of the weft yarn Y for two turns around the
storage drum 17 inserted.
[0043] Referring to FIG. 5B, there is shown an illustra-
tion of a long pick failure that is a type of a weft insertion
failure in which the weft insertion is made with the length
of the weft yarn Y around the storage drum 17 for five
turns inserted.
[0044] Referring to FIG. 5C, there is shown a table of
various data relating to the short pick and long pick fail-
ures, which includes the number of pulses from the first
end sensor 24, the angular position of the loom at the
end arrival timing TW, the angular position of the loom
at the weft intermediate position arrival timing IS, the
number of weft unwinding signals detected by the balloon
sensor 19. Such data for the weft insertion failure is stored
in the control device 16 and may be shown in the listing
on the display device 16a.
[0045] Referring specifically to the first, second and
fourth rows in the listing of the data for the weft insertion
failure is shown in FIG. 5C, the number of the weft un-
winding signals generated by the balloon sensor 19 is
two or three and no signal is generated by the first end
sensor 24. In this case, the control device 16 determines
that the weft insertion failure has occurred and recogniz-
es the weft insertion failure as a short pick failure.
[0046] Referring to the third row in the listing shown in
FIG. 5C, the number of the pulse signals generated by
the first end sensor 24 is normal. Meanwhile five unwind-

ing signals are generated by the balloon sensor 19. In
this case, the control device16 determines that the weft
insertion failure has occurred and recognizes the weft
insertion failure as a long pick failure. It is to be noted
that the control device 16 may determine that a long pick
failure has occurred when the weft yarn Y is detected by
the second end sensor 25.
[0047] As shown in FIG. 5D, when the weft insertion
failure is determined to be a short pick failure or long pick
failure, the control device 16 causes the display device
16a to provides a message indicating the types of the
weft insertion failure, i.e., "Short pick failure or long pick
failure has occurred due to a change in the weft stop pin
condition."
[0048] Additionally, the display device 16a shows an
adjustment method for the short pick failure or the long
pick failure. When a short pick failure or a long pick failure
occurs, the display device 16a provides a message, i.e.,
"Weft stop pin operation timing adjustment is recom-
mended."
[0049] The present invention offers the following ef-
fects.

(1) The weft passage sensor 45 is disposed on the
side of the weft passage 14a that is opposite from
the main nozzle 22 with respect to the center of the
weaving width TL. When the number of the weft un-
winding signal generated by the balloon sensor 19
is normal and the weft yarn Y is detected neither by
the weft passage sensor 45 nor by first end sensor
24, the weft insertion failure is diagnosed as a looped
weft failure by the control device 16. When the
number of the weft unwinding signals generated by
the balloon sensor 19 is normal and the weft yarn Y
is detected by the weft passage sensor 45 but not
by the first end sensor 24, the weft insertion failure
is diagnosed as the end arrival failure by the control
device 16. Accordingly, the control device 16 deter-
mines whether the weft insertion failure is an end
arrival failure or a looped weft failure.

(2) The display device 16a indicates adjustment
method for the weft insertion failure, which allows
the operator to perform maintenance efficiently.

(3) Data relating to the weft insertion failures is stored
in the control device 16 and the display device 16a
shows the data relating to the weft insertion failure
in the form of a listing, which allows the operator to
recognize the type of weft insertion failure easily by
checking the contents shown on the display device
16a.

[0050] The present invention may be modified in vari-
ous manners, as exemplified below.
[0051] The control device 16 may be configured to no-
tify the operator when it is determined that the number
of weft insertion failures per specific time exceeds a pre-
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determined number of weft insertion failures. The oper-
ator may be notified by warning on the display device
16a or an alarm lamp.
[0052] The control device 16 may include an indication
unit that indicates the type of the weft insertion failure by
colors or symbols. The control device 16 may include an
information unit that informs the operator of the type of
the weft insertion failure by sound.
[0053] The display device 16a need not necessarily be
provided with a list display function to show the list of the
data related to the weft insertion failure stored in the con-
trol device 16, and a device having such function may be
provided separately.
[0054] The display device 16a need not necessarily be
provided with a function to indicate adjustment method
for the weft insertion failures, and a device having such
function may be provided separately.
[0055] The control device 16 need not necessarily be
provided with a function to store data relating to the weft
insertion failures.
[0056] A method for diagnosing weft insertion in an air
jet loom, wherein the air jet loom includes a main nozzle,
a sub-nozzle, a balloon sensor, a weft measuring and
storing device, an end sensor, and a control device in-
cludes the steps of disposing a weft passage sensor on
the side of the weft passage opposite from the main noz-
zle with respect to a center. The method further includes
the step of determining a weft insertion failure as a looped
weft failure when the number of the weft unwinding sig-
nals Is normal and the weft yarn is detected neither by
the end sensor nor by the weft passage sensor, and the
weft insertion failure as the end arrival failure when the
number of the weft unwinding signals is normal and the
weft yarn is detected by the weft passage sensor but not
by the end sensor.

Claims

1. A method for diagnosing weft insertion in an air jet
loom, wherein the air jet loom includes a main nozzle
(22) and a sub-nozzle (15) that insert a weft yarn (Y)
through a weft passage (14a), a balloon sensor (19)
that detects unwinding of the weft yarn (Y) from a
weft measuring and storing device (13) and gener-
ates a weft unwinding signal, and an end sensor (24)
disposed at a position on a side of the weft passage
(14a) that is opposite from the main nozzle (22) and
outward of a weaving width (TL) of the air jet loom,
characterized by comprising:

the step of disposing a weft passage sensor (45)
at a position on the side of the weft passage
(14a) that is opposite from the main nozzle (22)
with respect to a center of the weaving width
(TL) and within the weaving width (TL); and
the step of determining a weft insertion failure
as a looped weft failure when the number of the

weft unwinding signals generated by the balloon
sensor (19) is normal and the weft yarn (Y) is
detected neither by the end sensor (24) nor by
the weft passage sensor (45), and determining
the weft insertion failure as an end arrival failure
when the number of the weft unwinding signals
generated by the balloon sensor (19) is normal
and the weft yarn (Y) is detected by the weft
passage sensor (45) but not by the end sensor
(24).

2. The method for diagnosing weft insertion in the air
jet loom according to claim 1, characterized by fur-
ther comprising the step of indicating an adjustment
method for the weft insertion failure.

3. The method for diagnosing weft insertion in the air
jet loom according to claim 1 or 2, characterized by
further comprising the step of storing data relating
to the weft insertion failure and showing the data
relating to the weft insertion failure in a form of a
listing.

4. An apparatus for diagnosing weft insertion in an air
jet loom, comprising:

a main nozzle (22) and a sub-nozzle (15) insert-
ing a weft yarn (Y) through a weft passage (14a);
a balloon sensor (19) detecting unwinding of the
weft yarn (Y) from a weft measuring and storing
device (13) and generating a weft unwinding sig-
nal; and
an end sensor (24) disposed at a position on a
side of the weft passage (14a) that is opposite
from the main nozzle (22) and outward of a
weaving width (TL) of the air jet loom,
characterized in that
the apparatus includes a weft passage sensor
(45), a determining unit (16), and a display (16a),
the weft passage sensor (45) is disposed at a
position on the side of the weft passage (14a)
that is opposite from the main nozzle (22) with
respect to a center of the weaving width (TL)
and within the weaving width (TL),
the determining unit (16) determines a weft in-
sertion failure as a looped weft failure when the
number of the weft unwinding signals generated
by the balloon sensor (19) is normal and the weft
yarn (Y) is detected neither by the end sensor
(24) nor by the weft passage sensor (45), and
determines the weft insertion failure as an end
arrival failure when the number of the weft un-
winding signals generated by the balloon sensor
(19) is normal and the weft yarn (Y) is detected
by the weft passage sensor (45) but not by the
end sensor (24), and
the display (16a) indicates a type of the weft in-
sertion failure
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5. The apparatus for diagnosing weft insertion in the
air jet loom according to claim 4, characterized in
that the display (16a) indicates an adjustment meth-
od for the weft insertion failure,

6. The apparatus for diagnosing weft insertion in the
air jet loom according to claim 4 or 5, characterized
in that the apparatus includes a memory that stores
data relating to the weft insertion failure, and the dis-
play (16a) serves as a list display unit that shows the
data relating to the weft insertion failure in a form of
a listing.

13 14 



EP 3 348 688 A1

10



EP 3 348 688 A1

11



EP 3 348 688 A1

12



EP 3 348 688 A1

13



EP 3 348 688 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 348 688 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 348 688 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP S62162050 B [0002]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

