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Weft handling apparatus in a shuttleless loom.

To provide a weft handling apparatus offering
high durability and a high degree of success in
weft cutting operation.

Weft cutting means including a stationary
upper cutting blade (1) and a movable lower
cutting blade (2) is mounted on a slay (16). An
air cylinder (8) as the drive means for driving the
weft cutting means is fixed to a bracket (10)
which is fixedly disposed relative to the loom
frame, and adapted to operate on the movable
cutting blade (2) to swing for cutting a weft by
interaction with its associated fixed cutting
blade (1)

Because the weft cutting means is arranged
close to the fluid outlet of the main nozzle, weft
cutting can be effected with a high degree of
success and the length of weft extending out
from the nozzle which is formed after the cut-
ting can be made short, so that failure in the
first pick in restarting of the loom can be pre-
vented. Disposition of the drive means on a
non-swinging portion of the loom is advan-
tageous in improved durability, reduced inertial
mass, increase in loom speed, and ease of
maintenance.
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The present invention relates to an apparatus for
handling a weft in a shuttleless loom. More specifical-
ly, it relates to an improved apparatus for cutting a
weft with a high degree of reliability at a position ad-
jacent the fluid outlet of a main weft inserting nozzle
in a shuttleless loom in performing a series of steps
necessary for disposing of a faulty weft resulting from
failure in weft insertion and beaten by a read to the
cloth fell of fabric.

Similar apparatuses for cutting a weft at a position
adjacent a main weft inserting nozzle are disclosed by
Publication of the Japanese Patent Application No.
62-184146 (1987) and Publication of the Japanese
Utility Model Application No. 62-129084 (1987). In
these apparatuses, their weft cutter (a pair of scis-
sors) and drive for driving the cutter are both disposed
adjacently to the fluid outlet end of a main nozzle
which is fixedly mounted on a swingable slay of a
loom.

In the prior art apparatuses disclosed by these
Publications having the weft cutter located near the
main nozzle, weft cutting can be effected with a high
degree of certa inty or success. Because the drive for
the cutter is mounted on the swingable slay, however,
it is subjected to swinging motion at a high speed,
which gives rise to a problem of durability of the drive
and also makes it disadvantageous to speed up the
loom operation.

Another Publication, the Japanese Patent Appli-
cation No. 63-112753 (1988) discloses another appa-
ratus in which its weft cutter (a pair of scissors) and
its drive are both mounted on a stationary (non-swing-
ing) part of a loom and the cutter is adapted to move
to its operative position adjacent the fluid outlet of a
main nozzle to make a weft cut.

In the apparatus according to the above Publica-
tion having its weft cutter mounted on the non-swing-
able portion of the laom, there arises no prob lem with
durability of the drive as encountered in the earlier cit-
ed two Publications, but it requires a mechanism for
moving the cutter between the operative and retracted
positions, which will inevitably make the apparatus
larger in size and call for additional space for installa-
tion. In Addition, the apparatus is disadvantageous in
that the movement of the cutter to its operative posi-
tion with accuracy entails difficulty in controlling the
movement. Reliability in weft cutt.ing operation is thus
poor. Furthermore, cutting would have to be mede at
a distance from the nozzle outlet for the sake of safety,
with the result that the length of weft portion extending
from the nozzle outlet which is formed after cutting be-
comes too long, so that a failure may be invited in weft
insertion which is to be made after completion of dis-
posing of a faulty weft and the subsequent restart of
the loom.

Prior art apparatus having the cutter mountdd ad-
jacently to the main nozzle outlet on the slay can offer
good certainty in weft cutting, but its drive swingable
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together with the slay may be subjected to damage,
thus having a problem with its durability. On the other
hand, prior art apparatus having the cutter fixed rela-
tive to loom’s frame independently of the slay is ad-
vantageous in terms of durability, but lacks certainty
in weft cutting because the cutter has to be moved to-
ward the main nozzle each time weft cutting is to be
made.

It is an object of the present invention to provide
an apparatus which is capable of solving the problem
of poor durability due to mounting both of the cutter
and its drive on the slay, and also of ensuring a high
degree of certainty in weft cutting by disposing the
weft cutter adjacently to the fluid out of a main nozzle.

The inventor has accomplished the present in-
vention in view of the situation that the weft cutter
need be operated only in the event that a weft inser-
tion has failed and also that cutting of a weft at a pos-
ition es close to the fluid outlet of the main nozzle as
possible can contribute greatly to success in weft in-
sertion which is to be made after completion of dispos-
ing of a faulty weft and the subsequent restart of the
loom.

The above object of the invention is accomplish-
ed by an apparatus in a shuttleless loom comprising
weft cutting means mounted on a slay of the loom ad-
jacently to the fluid outlet of a main weft inserting noz-
zle and drive means for driving said weft cutting
means, said drive means being fixed relative to aloom
frame independently of said weft cutting means, and
said weft cutting means and said drive means therefor
being engegeable with each other for effecting a weft
cut.

In the apparatus according to the invention, the
weft cutter is arranged on the slay at a position. close
to the m,ain weft inserting nozzle so that the length of
weft portion extending out from the nozzle which is
formed after cutting can be made short. The drive
means for the cutter is not mounted on the slay, but
fixed relative to the loom frame so that possible dam-
age to the drive means caused otherwise by swinging
motion of the slay can be prevented successfully.

According to the invention, it is so arranged that
the drive means is engageable with the weft cutter
when the apparatus is placed in its operative position.
Actuating the drive means in this operative position
causes the cuttet to be activated to make a cut with a
high degree of success.

The following will describe in detail an embodi-
ment of weft handling apparatus of the present inven-
tion with reference to the accompanying drawings.

FIG. 1 is a plan view showing the apparatus con-
structed according to - the invention, with a duct
shown in FIG. 2 omitted for the sake of clarity.

FIG. 2 is a front view shawing the apparatus of
FIG. 1.

FIG. 3 is a schematic front view showing ,an air
jet loom having the apparatus of the invention incor-
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porated therein.

Referring to FIGS. 1, 2, 3, there are provided two
main weft inserting nozzles 14 on a slay 16 which
swings back and forth in operation of the loom.
Though two main nozzles 14 are used in the embodi-
ment for multi-color weaving, a single nozzle may be
used. The slay 16 carries a reed 13 including a num-
ber of dents or reed wires formed with recesses in
alignment with each other in the direction of weft in-
sertion to defibe a weft guide passage.

Referring to FIG. 3, the main nozzle 14 is supplied
with a weft Y from a weft measuring and storage de
vice 34 of a known type having a stop pin 34a engage-
able with weft winding surface of the device, and the
weft Y introduced through the nozzle 14 is flown into
a weft guide passage (not shown) of the reed 3 by be-
ing entrained by air injected from the nozzle at control-
led timing. A weft cutter 35 is located substantially in
line with the cloth fell of a woven fabric on the lateral
side thereof adja cent the main nozzle 14. The cutter
35 is adapted to cut each we£t which has been insert-
ed through a warp shed and beaten by the reed 13 to
be woven to the fabric, but extends from the main noz-
zle 14 in continuation with its succeeding portion of
weft. On the side of the loom opposite to the main noz-
zle 14 i.s arranged a weft sensor 36 for detecting the
presence or absence of the leading end of each in-
serted weft. If a weft fails to reach the weft sensor 36,
i.e. if a weft fails to be inserted properly, an air cylinder
37 is actuated to move and hold the weft cutter 35 in
its inoperative position so that the faulty weft resulting
from the feilure in weft insertion and beaten by the
read 13 to the cloth fell, which faulty weft is depicte.d
by reference numeral 15 In FIG. 3, lies extending from
the main nozzle 14 without being cut by the cutter 35.

Above the main nozzle 14 is arranged a weft dis-
posing device including a weft introducing duct 7, an
air guide 39 and a suction duct 40. A blow nozzle 12,
which is also part of the weft disposing device, is pro-
vided below the weft insertion passage immediately
downstream of the mein hozzle 14 in confronting re-
lation to inlet 7a of the weft introducing duct 7. The
weft disposing device further includes a pair of nip roll-
ers, i. e. a driven roller 43 and a pressing r oller 45,
dibposed between the duct 7 and the air guide 39. The
roller 43 is driven by a motor 42, while the pressing
roller 45 is supported by a piston rod of an air cylinder
44 and shiftable by operation of the cylinder between
its operative position where the rolle.r 45 is in pressing
contact with its associated Toller 43 and its inopera-
tive position where the roller 45 is retracted away from
its counterpart 43. A weft sensor 46 is provided for de-
tecting a weft between the air guide 39 and the suction
duct 40.

As shown in FIG. 3, the air cylinder 37 for the weft
cutter 35, the blow nozzle 12, the suction duct 7 and
the cylinder 44 for the roller 45 are connected to a
common air reservoir 51 though solenoid valves 47,
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48, 49 and 50, respectively.

It is so controlled that, in the event of a failure in
weft insertion, the blow nozzle 12 is activated to blow
the portion of weft succeeding the faulty weft 15 into
the duct 7 and to then guide the weft portion toward
the suction duct 40 in which suction is then created.
Afterwards, the weft portion is cut off from the faulty
weft 15 and pulled by the- paired rollers 43, 45 for dis-
posal through the suction duct 40.

Immediately above the main nozzle 14 is ar-
ranged a weft cutter comprising a pair of separate cut-
ting blades 1, 2 for cutting the succeeding weft portion
at a position adjacent the main nozzle 14 before it is
pulled by the rollers 43, 45. To describe more specif-
ically while having reference to FIGS. 1 and 2, a first
stationary cutting blade 1 is fixed to the bottom of a
bracket 5 having an L-shape with a projection 5a and
carried by a holder 6 which is in turn fixed to the slay
16.

The bracket 5 has formed therein a hole 5b
through which a pin 19 is rotatably inserted, and a sec-
ond movable cutting blade 2 is fixedly connected to
the bottom end of the pin 19, as most clearly seen in
FIG. 2.

As shown in FIG. 1, a J-shaped cutter lever 3 is
fas-tened round the upper end of the pin 19 by a bolt
20 for swinging motion about the pin 19.

A spring 4 is installed between the projection 5a
of the bracket 5, to which the stationery blade 1 is
fixed, and a recless 3a formed in the longer portion of
the J-shaped lever 3, for urging the lever 3 in the di-
rection that causes the pin 19 to rotate in clockwise di-
rection as viewed in FIG. 1 so as to move the second-
blade 2 away from the first fixed blade 1. Thus, the
spring 4 functions to hold the cutting blades 1, 2 in
their opened position during normal operation of the
loom. In other words, pushing the long portion of the
lever 3 toward the projection 5a of the bracket 5 while
overcoming the pressure of the spring 4 causes the
second blade 2 to move toward the fixed blade 1 to
make a cutting motion. The paired blades 1, 2 are
positioned such that the swingable range of the lower
blade 2 intersects a passage along which a weft ex-
tends from the main nozzle 14 toward the duct 7 to
permit cutting of that weft by interaction of the station-
ary blade 1 and its associated swingable blade 2.

An air cylinder 8 is supported by an L-shaped
bracket 10 which is fixedly mounted to loom frame
(not shown) via a support shaft 11. More specifically,
the cylinder 8 is fixed to the bent distal end 10a of the
L-shaped bracket 10 by means of a pair of fastening
nuts 21, and the bracket 10 is in turn fixedly connected
to the support shaft 11 fixed to the frame. The cylinder
8 has a piston rod 8a whose distal end has a rounded
cap 9 attached thereto and a pipe 11’ connected to the
cylinder for supplying air under pressure thereto. As
shownin FIG. 1, the cylinder 8 is positioned such that
the long portion of the lever 3 can be brought close to
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and in facing reiation to the cap 9 on the piston rod 8a
when the sley 16 i.s swung back to its retracted pos-
ition (e.g. 180° of crank angle of the loom).

In the above retracted positi,on of the slay 16, the
tip end of the cap 9 is spacad at a small distance from
the long portion of the lever 3. By actuating the cylin-
der 8 with the slay 16 thus retracted, the cap 9 on the
extending piston rod 8a presses the lever 3, thereby
causing the movable blade 2 to swing about the pin
19 to make a cut of a weft portion then extending
through the duct 7.

The following will describe operation of the appa-
ratus. If a weft fails to be inserted properly through a
warp shed and to teach the terminal end of weft inser-
tion passage opposite to the main nozzle 14, as indi-
cated by the faulty weft 15 in FIG. 3, the weft sensor
36 operetes to respond to the absence of an inserted
weft. Accordingly, the weft cutter 35 (FIG. 3) for cut-
ting an inserted weft during normal weaving operation
is placed in an inoperative state.

The loom is rotated by inertia for about one turn.
During this loom rotation, the stop pin 34a of the weft
measuring and storage device 34 is kept in contact
with the weft winding surface to prevent the succeed-
ing weft portion from being released therefrom and
flown through the nozzle.

Subsequently, the solenocid valves 48, 49 are
opened to acti,vate the blow nozzle 12 and to gener-
ate a suction in the duct 40. Then the stop pin 34a is
disengaged from the winding surface to rel ease a
length of wef t for one pick. The released weft portion
succeeding the faulty weft 15 is blown into the duct 7
by air under pressure issued from the blow nozzle 12
and further moved through the air guide 39 to the suc-
tion duct 40. With this weft portion thus extending in
continuation with the faulty weft 15, the loom is
brought to a stop, e.g. at a crank angle of about 300°.

Then, the loom is reversed by automatic or man-
ual inching operation to a crank angle of about 180°
where an open warp shed is formed with the slay 16
retracted as shown in FIG. 1. in this state, the cap 9
on the piston rod 8a of the cylinder 8 is positioned
clear of the long portion of the lever 3 with a small
space left therebetween.

The solenoid valve 50 is opened to actuate the cy-
linder 44 thereby to move the roller 45 into pressing
contact with its associated roller 43 for nipping and
holding therebetween the succeeding weft portion
then extending-through the duct 7, the air guide 39
and part of the suction duct 40, as indicated by dotted
line in FIG. 3. Part of this weft portion is positioned be-
tween the stationary and movable blades 1, 2 adja-
cent the outlet of the main nozzle 14.

In this state, a valve (not shown) is opened man-
ually or automatically as one of the steps of a series
for disposing of the faulty weft 15, for supplying air un-
der pressure to the air cylinder 8 through its pipe 11’.
Accordingly, the air cylinder 8 is actuated to extend its
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piston rod 8a. The cap 9 on the piston rod 8a pushes
the long portion of the lever 3, so that the lower cutter
blade 2 is rotated with the pin 19 and the weft portion
lying from the main nozzle 14 toward the duct 7 is cut
off by intgraction of the weft cutting blades 1, 2. After
such cutting is made, the drive Toller 43 in contact
with the roller 45 is activated to rotate, thereby pulling
out the faulty weft 15 from the cloth fell for disposal of
the weft 15 together with part of its succeeding weft
portion through the suction duct 40. After known re-
maining steps for the weft disposal have been per-
formed, the loom is restarted for resuming weaving
operation.

The control C, C’ does not allow actuation of the
piston 8a with cap 9, when the loom is not in normal
weaving operation. As a consequence the actuation
of the cutter is allowed only when e.g. a faulty weft
yarn is to be removed by the weft handling apparatus.

It is to be noted that the present invention is not
limited to the above-described embodiment, but it
may be practiced in other forms of apparatus. For ex-
ample, the weft cutting blades 1, 2 may be located at
any convenient positions other than the position
above the main nozzle 14 as in the above embodi-
ment. The drive means, or the cylinder 8, for driving
the movable blade 2 may be arranged on opposite
side of the slay 16 or above the slay when it is retract-
ed.

[EFFECT OF THE INVENTION)

According to the present invention, because the
weft cutting means is arranged close to the fluid outlet
of the main nozzle, weft cutting can be effected with
a high degree of success and the length of weft
ex.tehding out from the nozzle which is formed after
cutting can be short enough, so that failure in the first
pick in restarting of the loom, in particular, weft inser-
tion failure due to entangling 6f the weft with a weft
from other nozzle in case of multi-color weaving, or
entanglin g with warps at the inlet of a shed, can be
prevented.

Additionally, disposition of the drive means on a
non-swinging portion of the loom is advantageous in
improved durability, reduced inertial mass, increase
in loom speed, and ease of maintenance. To provide
a weft handling apparatus offering high durability and
a high degree of success in weft cutting operation.

Weft cutting means including a stationary upper
cutting blade 1 and a movable lower cutting blade 2
is mounted on a slay 16. An air cylinder 8 as the drive
means for driving the weft cutting means is fixed to a
bracket 10 which is fixedly disposed relative to the
loom frame, and adapted to operate on the movable
cutting blade 2 to swing for cutting a weft by interac-
tion with its associated fixed cutting blade 1.

Because the weft cutting means is arranged close
to the fluid outlet of the main nozzle, weft dutting can
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be effected with a high degree of success and the
length of weft extending out from the nozzle which is
formed after the cutting can be made short, so that
failure in the first pick in restarting of the loom can be
prevented. Disposition of the drive means on a non-
swinging portion of the loom is advantageous in im-
proved durability, reduced inertial mass, increase in
loom speed, and ease of maintenance.

BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1 is a plan view showing a weft handling ap-
paratus constructed according to the invention.

FIG. 2 is a front view showing the apparatus of
FIG. 1.

FIG. 3 is a schematic front view showing an air jet
loom having the apparatus of the invention incorporat-
ed therein.

1 Fixed upper cutting blade

2 Movable lower cutter blade

3 Cutter lever

4 Spring

8 Air cylinder

9 Cap

13 Reed

14 Main nozzle

15 Faulty weft

16 Slay

Claims

1. Weft handling apparatus in a shuttleless loom
comprising weft cutting means (1, 2) mounted on
a slay (16) of the loom adjacently to the fluid outlet
of a main weft inserting nozzle (14) and drive
means (8, 8a, 9) for driving said weft cutting
means (2), said drive means (8 ,8a, 9) being fixed
relative to a loom frame independently of said
weft cutting means (1, 2), and said weft cutting
means (1, 2) and said drive means (8, 8a, 9)
therefor being engageable with each other for ef-
fecting a weft cut.

2. Weft handling apparatus as claimed in claim 1,
said cutter means mounted on the slay compris-
ing a fixed cutting blade (1) and a movable cutting
blade (2) driven by the drive means (8, 8a, 9).

3. Weft handling apparatus as claimed in claim 1 or
claim 2, said drive means (8, 8a, 9) being fluid
pressure, preferably air pressure actuated

4. Weft handling apparatus as claimed in any of
claims 1 to 3, further including control means (C,
C’) not allowing to operate said cutter drive
means (8, 8a, 9) when the loom is in weaving op-
eration.
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5. Shuttleless air jet loom with a weft handling appa-
ratus as claimed in any of claims 1 to 4.
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