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(54) INTERLACING DEVICE

(57)  The running of yarns is suitably stabilized. An
interlacing device 6 configured to interlace yarns Y run-
ning in a yarn running direction includes: an interlacing
portion 20 which includes a yarn running space 22 where
the yarns Y run and is configured to interlace the yarns
Y running in the yarn running space by fluid ejected into
the yarn running space 22; a first regulatory portion 30
which is provided on at least one of the upstream and
the downstream in the yarn running direction of the in-
terlacing portion 20 and is configured to regulate the run-
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ning of the yarns Y; and a second regulatory portion 40
which is provided between the interlacing portion 20 and
thefirstregulatory portion 30 and is configured to regulate
the running of the yarns Y. The first regulatory portion 30
includes a regulating groove 31a which extends in the
height direction of the interlacing portion 20. Around the
second regulatory portion 40, open spaces 43 and 44
where the fluid ejected from an end portion in the yarn
running direction of the yarn running space 22 can pass
are provided.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an interlacing
device which is configured to interlace yarns.

[0002] Forexample, PatentLiterature 1 (Japanese Un-
examined Patent Publication No. 2005-179807) recites
an interlacing device which is configured to interlace
yarns running in a yarn running space formed between
two nozzle plates (hereinafter, an interlacing portion) by
ejecting fluid into the yarn running space. In such an in-
terlacing device, the interlacing capability may be dete-
riorated when the running of the yarns is unstable. On
this account, in the interlacing device of Patent Literature
1, guides are provided on the upstream and downstream
in the yarn running direction of the interlacing portion in
ordertoregulate the running of the yarns by these guides.
To be more specific, in the interlacing device of Patent
Literature 1, regulating grooves extending along the
height direction of the interlacing portion are formed be-
tween the two guides G1 (see FIG. 2), and the running
of the yarns is regulated by these regulating grooves. As
such, the regulation of the yarns is ensured by regulating
the running of the yarns by the deep and narrow regulat-
ing grooves.

SUMMARY OF THE INVENTION

[0003] The fluid ejected into the yarn running space of
the interlacing portion flows upstream and downstream
in the yarn running direction in the yarn running space,
and is then discharged from upstream and downstream
end portions. In this regard, when the guides extending
in the height direction of the interlacing portion exist as
in Patent Literature 1, the fluid discharged from the yarn
running space (hereinafter, jet flow) collides with the
guides and turbulent flow is generated, with the result
that the running of the yarns becomes unstable. To avoid
such a problem, the guides may be arranged to be suf-
ficiently away from the interlacing portion. With this ar-
rangement, however, the regulating capability of the
guides is deteriorated and hence the running of the yarns
becomes unstable.

[0004] Inconsideration of the problem above, an object
ofaninterlacing device of the presentinvention is to prop-
erly stabilize the running of yarns.

[0005] The present invention relates to an interlacing
device for interlacing yarns running along a yarn running
direction, including: an interlacing portion which includes
at least one yarn running space where the yarns run and
is configured to interlace the yarns running in the at least
one yarn running space by fluid ejected into the at least
one yarn running space; a first regulatory portion which
is provided on at least one of upstream and downstream
in the yarn running direction of the interlacing portion and
is configured to regulate running of the yarns; and a sec-
ond regulatory portion which is provided between the in-
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terlacing portion and the first regulatory portion and is
configured to regulate the running of the yarns, the first
regulatory portion including a regulating groove extend-
ing in a height direction of the interlacing portion, and
around the second regulatory portion, an open space
where the fluid ejected from an end portion in the yarn
running direction of the at least one yarn running space
passes being provided.

[0006] In the presentinvention, as regulatory portions
for regulating the running of the yarns, the first regulatory
portion and the second regulatory portion are provided.
Because of the inclusion of the regulating groove extend-
ing in the height direction of the interlacing portion, the
first regulatory portion is advantageous in terms of the
regulating capability for the yarns. However, because the
first regulatory portion extends in the height direction, a
jet flow from the yarn running space tends to collide with
the first regulatory portion, and hence a turbulent flow
generated by the collision may cause the running of the
yarns to be unstable. On this account, in the present in-
vention, the second regulatory portion is provided be-
tween the interlacing portion and the first regulatory por-
tion. With the second regulatory portion, the deterioration
in the regulating capability for the yarns is supplemented
by the second regulatory portion even if the first regula-
tory portion is arranged to be away from the interlacing
portion so that the collision of the jet flow with the first
regulatory portion is restrained. Furthermore, because
the open space where the jet flow can pass is provided
around the second regulatory portion, the jet flow passes
the open space and hence the collision of the jet flow
with the second regulatory portion is avoided. As de-
scribed above, in the present invention, the first regula-
tory portion which is good in the regulating capability but
with which the jet flow tends to collide is arranged to be
away from the interlacing portion, and the regulating ca-
pability deteriorated by this arrangement is supplement-
ed by the second regulatory portion with which the jet
flow rarely collides. On this account, the running of the
yarns is properly stabilized.

[0007] Preferably, the first regulatory portion and the
second regulatory portion are provided on the upstream
and downstream in the yarn running direction of the in-
terlacing portion.

[0008] This further stabilizes the running of the yarns
in the interlacing portion.

[0009] The present invention is particularly effective
when the interlacing device interlaces the yarns running
in the yarn running direction while being lined up in an
arrangement direction, and the interlacing portion in-
cludes a plurality of the at least one yarn running space
lined up in the arrangement direction and interlaces the
yarns running in the respective yarn running spaces by
the fluid ejected into the respective yarn running spaces.
[0010] This is because, in such a so-called multi-type
interlacing device, the first regulatory portion is long in
the arrangement direction as the yarns lined up in the
arrangement direction are regulated. On this account,
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the jet flow from the yarn running space tends to collide
with the first regulatory portion, and hence the running
of the yarns becomes further unstable. In this case, when
the second regulatory portion is provided between the
interlacing portion and the first regulatory portion as de-
scribed above, the first regulatory portion is positioned
to be away from the interlacing portion while the decrease
in the regulation of the yarns is restrained, with the result
that the effect of stabilization of the running of the yarns
becomes more conspicuous.

[0011] Preferably, the second regulatory portion in-
cludes a stick-shaped bar guide which extends in the
arrangement direction.

[0012] As the second regulatory portion is formed of
the bar guide, the open space is easily secured around
the bar guide.

[0013] Preferably, in the bar guide, concave portions
each of which sandwiches each of the yarns from both
sides in the arrangement direction are formed to be lined
up in the arrangement direction.

[0014] By providing these concave portions in the bar
guide, the swing of each yarn in the arrangement direc-
tion is restrained, and hence the running of the yarns is
further stabilized.

[0015] In the present invention, because the second
regulatory portion where the jet flow from the yarn running
space can pass is provided between the interlacing por-
tion and the first regulatory portion in addition to the first
regulatory portion having high regulating capability for
the yarns, the running of the yarns is properly stabilized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a schematic view showing an example of
a spun yarn take-up apparatus including an interlac-
ing device.

FIG. 2 is a perspective view of the interlacing device
of the present embodiment.

FIG. 3 is a cross section showing the interlacing
piece in a detailed manner.

FIG. 4 schematically shows the flow of fluid in the
yarn running space.

[0017] EachofFIGs.5Aand5B is a cross section sche-
matically showing the flows of jet flows.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
(Outline of Spun Yarn Take-Up Apparatus)

[0018] The following will describe an embodiment of
the presentinvention. FIG. 1 is a schematic view showing
an example of a spun yarn take-up apparatus including
an interlacing device. The spun yarn take-up apparatus
1 takes up synthetic-resin yarns Y spun out from a spin-
ning apparatus 2 and forms packages P by winding the
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yarns Y onto bobbins B, respectively. It is noted that up-
ward, downward, frontward, and backward directions
shown in FIG. 1 will be used as upward, downward, front-
ward, and backward directions of the spun yarn take-up
apparatus 1.

[0019] The spun yarn take-up apparatus 1 includes
members such as a drawing unit 3, take-up rollers 4 and
5, an interlacing device 6, and a winding device 7. To
begin with, in the spinning apparatus 2, polymer supplied
from a polymer supplier (not illustrated) formed of a gear
pump or the like is pushed out downward from a spin-
neret, andyarns Y are spunouttobelined up inadirection
away from the viewer of FIG. 1.

[0020] The yarns Y spun out from the spinning appa-
ratus 2 run on a yarn path which is along a drawing unit
3, a take-up roller 4, an interlacing device 6, and a take-
up roller 5, while being arranged to be lined up at proper
yarn intervals by an unillustrated yarn path guide. The
yarns Y are distributed in the front-back direction from
the take-up roller 5, and are then wound onto the bobbins
B, respectively, in the winding device 7.

[0021] The drawing unit 3 is provided below the spin-
ning apparatus 2. The drawing unit 3 includes a heat
retaining box 10 and plural heating rollers (not illustrated)
housed in the heat retaining box 10. The drawing unit 3
is configured to draw and heat the yarns Y spun out from
the spinning apparatus 2, by the heating rollers.

[0022] The yarns Y drawn by the drawing unit 3 are
sent to the winding device 7 by the take-up rollers 4 and
5. Between the take-up rollers 4 and 5, the interlacing
device 6 which is configured to interlace each of the yarns
Y by entangling filaments constituting the yarn Y is pro-
vided. This interlacing device 6 will be detailed later.
[0023] The winding device 7 includes members such
as a base 11, a turret 12, two bobbin holders 13, a sup-
porting frame 14, a contacting roller 15, and a traverse
unit 16. The winding device 7 is configured to simultane-
ously wind the yarns Y supplied from the take-up roller
5 onto the bobbins B by rotating the bobbin holder 13,
so as to form packages P.

[0024] Tothe base 11 is attached a disc-shaped turret
12. The turret 12 is rotationally driven by an unillustrated
motor. By the turret 12, two long cylindrical bobbin hold-
ers 13 are cantilevered to extend in the front-back direc-
tion. To each bobbin holder 13, the bobbins B are at-
tached to be lined up along the axis thereof. As the turret
12 rotates, the two bobbin holders 13 are switched be-
tween an upper winding position and a lower retracted
position.

[0025] The supportingframe 14 is along frame-shaped
member extending in the front-back direction. This sup-
porting frame 14 is fixedly attached to the base 11. At a
lower part of the supporting frame 14, a roller supporting
member 17 which is long in the front-back direction is
attached to be movable in the up-down direction with
respect to the supporting frame 14. By the roller support-
ing member 17, the contacting roller 15 which extends
in the axial direction of the bobbin holder 13 is rotatably
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supported. This contacting roller 15 makes contact with
a package P which is being formed, and the shape of the
package P is adjusted as predetermined contact pres-
sure is applied to the package P.

[0026] Directly above the contacting roller 15 of the
roller supporting member 17, the traverse unit 16 is at-
tached. The traverse unit 16 includes traverse guides
16a which are lined up in the front-back direction. The
traverse guides 16a are driven by an unillustrated motor
to reciprocate in the front-back direction, respectively. As
the traverse guides 16ato which the yarns Y are threaded
reciprocate, the yarns Y are wound onto the correspond-
ing bobbins B while being traversed about fulcrum guides
18 in the front-back direction.

(Structure of Interlacing Device)

[0027] Now, the interlacing device 6 will be detailed.
FIG. 2 is a perspective view of the interlacing device 6.
As shown in FIG. 2, the interlacing device 6 includes an
interlacing portion 20 configured to interlace the yarns Y,
first regulatory portions 30 provided on the upstream and
downstream in the yarn running direction of the interlac-
ing portion 20, second regulatory portions 40 provided
between the interlacing portion 20 and the first regulatory
portions 30, and a base 50 supporting the interlacing por-
tion 20, the first regulatory portions 30, and the second
regulatory portions 40. The yarn paths of the yarns Y
running in the interlacing portion 20 are defined by the
firstregulatory portions 30 and the second regulatory por-
tions 40.

[0028] In connection with the above, the arrangement
direction shown in FIG. 2 indicates a direction in which
the yarns Y are lined up. The yarn running direction in-
dicates a direction in which the yarns Y run, and is or-
thogonal to the arrangement direction in the present em-
bodiment. The height direction is a direction in which the
interlacing portion 20 protrudes from the base 50, and is
orthogonal to the arrangement direction and the yarn run-
ning direction. While in the present embodiment the
height direction is explained to be identical with the ver-
tical direction for the sake of convenience, the height di-
rection and the vertical direction are typically different
from each other.

(Interlacing Portion)

[0029] Theinterlacing portion 20 isformed by providing
interlacing pieces 21 each extending in the yarn running
direction to be lined up in the arrangement direction. FIG.
3 is a cross section showing the details of the interlacing
pieces 21, taken at the centerin the yarn running direction
of two interlacing pieces 21 which neighbor each other
in the arrangement direction.

[0030] Intheinterlacing piece 21, ayarnrunning space
22 is formed to penetrate the interlacing piece 21 in the
yarn running direction. The cross sectional shape of the
yarn running space 22 is an ellipse having a longer axis
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in parallel to the height direction, and the yarn Y runs in
the yarn running direction at a substantial center of the
space 22. As the fluid is ejected into the yarn running
space 22, the yarns Y running in the yarn running space
22 are interlaced. The cross sectional shape of the yarn
running space 22 may not be an ellipse, and may be a
circle, a triangle, or the like.

[0031] In a yarn insertion surface 23 which is equiva-
lent to the left surface of the interlacing piece 21 in FIG.
3, a yarn insertion space 24 is formed to be connected
with the yarn running space 22 in the arrangement direc-
tion. The yarninsertion space 24 is positioned at a central
part in the height direction of the yarn running space 22
and is formed across the entirety of the interlacing piece
21 in the yarn running direction.

[0032] Inafluid ejection surface 25 which is equivalent
to the right surface of the interlacing piece 21 in FIG. 3,
a fluid ejection orifice 26 is formed at a position substan-
tially identical with the yarn insertion space 24 in the
height direction. This fluid ejection orifice 26 is formed at
acentral part in the yarn running direction of the interlac-
ing piece 21 and communicates with a fluid supply pas-
sage 27 formed in the interlacing piece 21.

[0033] The two interlacing pieces 21 neighboring each
other in the arrangement direction are disposed so that
the yarn insertion surface 23 of the right interlacing piece
21 in FIG. 3 is in contact with the fluid ejection surface
25 of the left interlacing piece 21. With this arrangement,
the fluid ejection orifice 26 of the left interlacing piece 21
communicates with the yarn insertion space 24 of the
right interlacing piece 21.

[0034] In addition to the above, in the base 50 support-
ing the interlacing pieces 21, a fluid supply path 51 is
formed. Furthermore, in a surface (top surface) of the
base 50 which surface supports the interlacing pieces
21, fluid supply ports 52 are formed. The upper end por-
tion of each fluid supply port 52 is connected with the
fluid supply passage 27 in the interlacing piece 21, where-
as the lower end portion of each fluid supply port 52 is
connected with the fluid supply path 51 in the base 50.

[0035] The yarn insertion surface 23 is arranged in
such a way that a part of the yarn insertion surface 23
above the yarn insertion space 24 is slightly deviated
inward in the arrangement direction as compared to a
part of the yarn insertion surface 23 below the yarn in-
sertion space 24. On this account, when the yarn inser-
tion surface 23 of the right interlacing piece 21 is in con-
tact with the fluid ejection surface 25 of the left interlacing
piece 21, a slit 28 is formed above the yarn insertion
space 24 and between the two neighboring interlacing
pieces 21. Through this slit 28 and the yarn insertion
space 24, theyarnYis provided in the yarn running space
22.

(Interlacing)

[0036] To interlace the yarn Y running in the yarn run-
ning space 22, fluid is supplied from an unillustrated fluid
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supplier to the fluid supply path 51 of the base 50. An
example of the fluid includes compressed air. The fluid
supplied to the fluid supply path 51 is ejected from the
fluid ejection orifice 26 via the fluid supply port 52 and
the fluid supply passage 27, and the ejected fluid is sup-
plied to the yarn running space 22 via the yarn insertion
space 24. In other words, the fluid supplier, the fluid sup-
ply path 51, the fluid supply port 52, the fluid supply pas-
sage 27, and the fluid ejection orifice 26 function as a
fluid supplying unit for supplying the fluid to the yarn run-
ning space 22.

[0037] FIG. 4 schematically shows the flow of the fluid
in the yarn running space 22. As indicated by the arrows
in FIG. 4, the fluid ejected from the fluid supplying unit to
the yarn running space 22 is branched into upper and
lower branches upon collision with the inner wall of the
yarn running space 22, with the result that rotational flows
are generated. By these flows of the fluid, the yarn Y
running in the yarn running space 22 is interlaced. There-
after, the upstream branch and the downstream branch
in the yarn running direction of the fluid flow in the yarn
running space 22 in a direction in parallel to the yarn Y.
[0038] The upstream and downstream branches in the
yarn running direction of the fluid flowing in the yarn run-
ning space 22 are then discharged from the upstream
and downstream end portions of the yarn running space
22 alongthe yarnrunning direction, and become jet flows.
When the jet flow from the yarn running space 22 collides
with the first regulatory portion 30 or the second regula-
tory portion 40, a turbulent flow is generated and the run-
ning of the yarn Y becomes unstable. As a result, the
yarns Y may be displaced from the original yarn paths
and the interlacing may not be properly done. In consid-
eration of this, the first regulatory portions 30 and the
second regulatory portions 40 are arranged as described
below in the present embodiment.

(First Regulatory Portions)

[0039] Referringbackto FIG. 2, the first regulatory por-
tions 30 will be described. The first regulatory portions
30 are regulatory portions configured to regulate the
yarns Y mainly in the arrangement direction, and are pro-
vided on the upstream and downstream in the yarn run-
ning direction of the interlacing portion 20, respectively.
The first regulatory portions 30 protrude in the height di-
rection from the base 50, and in each first regulatory por-
tion 30, guide portions 31 each configured to sandwich
the yarn Y from the both sides in the arrangement direc-
tion are provided to be lined up in the arrangement di-
rection. Each guide portion 31 is provided with a U-
shaped regulating groove 31a which extends in the
height direction. Each yarn Y runs in the regulating
groove 31a. As such, the regulation of the yarn Y is im-
proved by regulating the running of the yarn Y by the
regulating groove 31a which is deep and narrow and ex-
tends in the height direction.
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(Second Regulatory Portions)

[0040] In the meanwhile, the second regulatory por-
tions 40 provided between the interlacing portion 20 and
the first regulatory portions 30 are regulatory portions
configured to regulate the yarns Y mainly in the height
direction. In the present embodiment, the second regu-
latory portions 40 are configured to additionally regulate
the yarns Y in the arrangement direction as described
below, by means of annular grooves 41a. Each second
regulatory portion 40 is formed in such a way that a stick-
shaped bar guide 41 extending in the arranging direction
is supported by supporting members 42 which are pro-
vided at the respective end portions of the bar guide 41.
The bar guide 41 is provided to be separated from the
upper surface of the base 50, and an open space where
the jet flow from the yarn running space 22 is able to pass
is secured around the bar guide 41.

[0041] In the circumferential surface of the bar guide
41, the annular grooves 41a are formed to correspond
to the respective yarns Y and to be lined up in the ar-
rangement direction. Each yarn Y runs while being sup-
ported from below by the bottom portion of the annular
groove 41a and being restrained from moving in the ar-
rangement direction by the side portions of the annular
groove 41a. It is noted that the annular grooves 41a of
the second regulatory portions 40 are shallower than the
regulating grooves 31a of the first regulatory portions 30,
and the regulating capability of the second regulatory por-
tion 40 for the yarn Y in the arrangement direction is less
than the regulating capability of the first regulatory portion
30.

(Comparison with Known Technology)

[0042] EachofFIG.5A and 5B is a cross section sche-
matically showing the flows of the jet flows. To be more
specific, FIG. 5A schematically shows the flows of jet
flows by arrows in a case where only first regulatory por-
tions 30 are provided as in a known technology, whereas
FIG. 5B schematically shows the flows of jet flows by
arrows in a case where the second regulatory portions
40 are provided in addition to the first regulatory portions
30 as in the present embodiment.

[0043] As shown in FIG. 5A, in the known technology,
the running of the yarns Y is regulated only by the first
regulatory portions 30. To ensure the regulation of the
yarns Y, the first regulatory portions 30 are provided with
deep and narrow regulating grooves 31a, with the result
that the first regulatory portions 30 are long in the height
direction. On this account, the jet flow from the yarn run-
ning space 22 tends to collide with the first regulatory
portion 30, and a turbulent flow generated by the collision
makes the running of the yarns Y unstable. To avoid the
collision of the jet flow with the first regulatory portion 30,
the first regulatory portion 30 may be provided to be away
from the interlacing portion 20. In such a case, however,
the regulating capability of the first regulatory portion 30
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is deteriorated and hence the running of the yarns Y be-
comes unstable.

[0044] Inconsideration ofthe above, in the presentem-
bodiment, as shown in FIG. 5B, the second regulatory
portions 40 are provided between the interlacing portion
20 and the first regulatory portions 30. On this account,
the regulating capability is enhanced by the second reg-
ulatory portion 40 even if the first regulatory portion 30
is arranged to be far enough from the interlacing portion
20 to sufficiently restrain the collision of the jet flow from
the yarn running space 22 with the first regulatory portion
30. Furthermore, the second regulatory portion 40 is
formed of the bar guide 41 and the open space 43 is
secured above the bar guide 41 whereas the open space
44 is secured below the bar guide 41. For this reason,
the jet flow from the yarn running space 22 is allowed to
flow in the open spaces 43 and 44 so as to avoid the
collision with the bar guide 41.

[0045] As described above, in the present embodi-
ment, the running of the yarns Y is regulated by the first
regulatory portions 30 and the second regulatory portions
40, and the collision of the jet flows from the yarn running
space 22 with the first regulatory portions 30 and the
second regulatory portions 40 is avoided. The running of
the yarns Y is therefore properly stabilized, and hence
the interlacing capability is improved.

[0046] The effectis particularly conspicuous when, as
in the present embodiment, the interlacing device 6 in-
terlaces the yarns Y lined up in the arrangement direction
and the wall-shaped first regulatory portion 30 is formed
by the guide portions 31 which are lined up in the ar-
rangement direction. This is because, when the jet flows
from the respective yarn running spaces 22 collide with
the wall-shaped first regulatory portions 30 and influence
on each other, the disturbance of air becomes significant
and the running of the yarns Y may become further un-
stable. In this regard, in the present embodiment, be-
cause the collision of the jet flow with each first regulatory
portion 30 is restrained, the running of the yarns Y is
certainly stabilized even in a so-called multi-type inter-
lacing device 6.

[0047] Inthe present embodiment, the second regula-
tory portion 40 is provided to be separated in the yarn
running direction from the fluid ejection orifice 26 (see
FIG. 3) formed at the center in the yarn running direction
of the interlacing portion 20 (interlacing piece 21) by a
distance which is not less than 30mm and not more than
50mm. When the distance between the second regula-
tory portion 40 and the fluid ejection orifice 26 is less than
30mm, the interlacing portion 20 must be significantly
short in the yarn running direction in order to prevent the
interference between the interlacing portion 20 and the
second regulatory portion 40, with the result that the in-
terlacing capability of the interlacing portion 20 may be
deteriorated. In the meanwhile, when the distance above
is more than 50mm, the regulating capability of the sec-
ond regulatory portion 40 is deteriorated, with the result
that the running of the yarns Y in the interlacing portion
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20 becomes unstable and the yarns Y are not properly
interlaced. For the reasons above, by arranging the sec-
ond regulatory portion 40 to be separated from the fluid
ejection orifice 26 by the distance which is not less than
30mm and not more than 50mm as described above, the
yarns Y are properly interlaced by the interlacing portion
20. In the present embodiment, the length in the yarn
running direction of the interlacing portion 20 (interlacing
piece 21)is notless than 15mm and not more than 25mm,
and the distance in the yarn running direction between
the end face of the interlacing portion 20 (interlacing piece
21) and the second regulatory portion 40 is not less than
17.5mm and not more than 42.5mm.

[0048] In addition to the above, in the present embod-
iment, the distance in the yarn running direction between
the first regulatory portion 30 and the second regulatory
portion 40 is not less than 10mm and not more than
150mm. When this distance is less than 10mm, the in-
fluence of the collision of the jet flow with the first regu-
latory portion 30 reaches the second regulatory portion
40, with the result that the running of the yarn Y becomes
unstable. In the meanwhile, when the distance above is
more than 150mm, the regulating capability of the first
regulatory portion 30 is deteriorated, with the result that
the running of the yarn Y becomes unstable. For these
reasons, the running of the yarns Y is stabilized and the
yarns Y are properly interlaced when the distance be-
tween the first regulatory portion 30 and the second reg-
ulatory portion 40 is arranged to be not less than 10mm
and not more than 150mm.

(Effects)

[0049] As described above, in the present embodi-
ment, the first regulatory portion 30 which is good in the
regulating capability but with which the jet flow tends to
collide is arranged to be away from the interlacing portion
20, and the regulating capability deteriorated by this ar-
rangement is supplemented by the second regulatory
portion 40 with which the jet flow rarely collides. On this
account, the running of the yarns Y is properly stabilized.
[0050] In addition to the above, in the present embod-
iment, because the first regulatory portions 30 and the
second regulatory portions 40 are provided on the up-
stream and downstream in the yarn running direction of
the interlacing portion 20, the running of the yarns Y in
the interlacing portion 20 is further stabilized.

[0051] In addition to the above, the interlacing device
6 of the present embodiment is configured to interlace
the yarns Y which run along the yarn running direction
while being lined up in the arrangement direction, and
the interlacing portion 20 includes the yarn running spac-
es 22 lined up in the arrangement direction and is con-
figured to interlace the yarns Y running in the respective
yarn running spaces 22 by ejecting fluid into the yarn
running spaces 22. In such an interlacing device 6 of a
so-called multi-type, the first regulatory portions 30 are
long in the arrangement direction because the yarns Y
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lined up in the arrangement direction are regulated. On
this account, the jet flow from the yarn running space 22
tends to collide with each first regulatory portion 30, with
the result that the running of the yarns Y becomes further
unstable. In this arrangement, when the second regula-
tory portion 40 is provided between the interlacing portion
20 and the first regulatory portion 30, the first regulatory
portion 30 is positioned to be away from the interlacing
portion 20 while the decrease in the regulation of the yarn
Y is restrained, with the result that the effect of stabiliza-
tion of the running of the yarn Y becomes more conspic-
uous.

[0052] In addition to the above, in the present embod-
iment, the second regulatory portion 40 includes the
stick-shaped bar guide 41 extending in the arrangement
direction. On this account, the open spaces 43 and 44
are easily secured around the bar guide 41.

[0053] In addition to the above, in the present embod-
iment, the annular grooves (concave portions) 41a each
of which sandwiches the yarn Y from the both sides in
the arrangement direction are formed in the bar guide 41
to be lined up in the arrangement direction. For this rea-
son, the swing of each yarn Y in the arrangement direc-
tion is restrained, and hence the running of the yarn Y is
further stabilized.

[Other Embodiments]

[0054] Although the embodiment of the presentinven-
tion has been described, the present invention is not lim-
ited to the above and can be suitably changed within the
scope of the present invention as described in the exam-
ples below.

[0055] For example, while in the embodiment above
the interlacing device 6 is a so-called multi-type device
configured to interlace plural yarns Y, the interlacing de-
vice 6 may be a single-type device configured to interlace
asingleyarnY.

[0056] In addition to the above, while in the embodi-
ment above the first regulatory portion 30 is formed in
such a way that guide portions 31 each of which sand-
wiches in the yarn Y from the both sides in the arrange-
ment direction are lined up in the arrangement direction,
the first regulatory portion 30 may not be specifically ar-
ranged in this way. For example, column-shaped guides
may be lined up in the arrangement direction as de-
scribed in Patent Literature 1. In other words, the first
regulatory portion 30 may be of any type on condition
that it extends in the height direction and effectively reg-
ulates the running of the yarn Y by a deep and narrow
regulating groove 31a or the like.

[0057] Whileinthe embodimentabove the second reg-
ulatory portion 40 is formed of the bar guide 41 in which
the annular grooves 41a are formed, the second regula-
tory portion 40 may not be specifically arranged in this
way. For example, instead of the annular grooves 41a
formed across the entire circumference of the bar guide
41, a notch-shaped concave portion may be formed only
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at a part where the yarn Y is regulated. Furthermore, the
bar guide may not be provided with the annular groove
41a or the concave portion and simply support the yarn
Y from below. Furthermore, the bar guide 41 may not
have the circular cross section as shown in FIG. 5B, and
may be flat with an elliptic cross sectional shape.
[0058] In addition to the above, in the embodiment
above, the first regulatory portions 30 and the second
regulatory portions 40 are provided on the upstream and
downstream in the yarn running direction of the interlac-
ing portion 20. Alternatively, the first regulatory portion
30 and the second regulatory portion 40 may be provided
on only one side in the yarn running direction of the in-
terlacing portion 20.

[0059] In addition to the above, in the embodiment
above the open space 44 below the bar guide 41 is
formed between the bar guide 41 and the base 50. Al-
ternatively, a space may be formed in a region of the
base 50 below the bar guide 41 to penetrate the base 50
in the height direction, and such a space may be used
as a substitute for the open space 44.

Claims

1. An interlacing device for interlacing yarns running
along a yarn running direction, comprising:

aninterlacing portion which includes at leastone
yarn running space where the yarns run and is
configured to interlace the yarns running in the
at least one yarn running space by fluid ejected
into the at least one yarn running space;

a first regulatory portion which is provided on at
least one of upstream and downstream in the
yarn running direction of the interlacing portion
and is configured to regulate running of the
yarns; and

a second regulatory portion which is provided
between the interlacing portion and the first reg-
ulatory portion and is configured to regulate the
running of the yarns,

the first regulatory portion including a regulating
groove extending in a height direction of the in-
terlacing portion, and

around the second regulatory portion, an open
space where the fluid ejected from an end por-
tion in the yarn running direction of the at least
one yarn running space passes being provided.

2. Theinterlacing device according to claim 1, wherein,
the first regulatory portion and the second regulatory
portion are provided on the upstream and down-
stream in the yarn running direction of the interlacing
portion.

3. The interlacing device according to claim 1 or 2 for
interlacing the yarns running in the yarn running di-
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rection while being lined up in an arrangement direc-
tion, wherein,

the interlacing portion includes a plurality of the at
least one yarn running space lined up in the arrange-
ment direction, and interlaces the yarns running in
the respective yarn running spaces by the fluid eject-
ed into the respective yarn running spaces.

The interlacing device according to claim 3, wherein,
the second regulatory portion includes a stick-
shaped bar guide which extends in the arrangement
direction.

The interlacing device according to claim 4, wherein,
in the bar guide, concave portions each of which
sandwiches each of the yarns from both sides in the
arrangement direction are formed to be lined up in
the arrangement direction.

The interlacing device according to any one of claims
1 to 5, wherein,

the second regulatory portion is provided to be dis-
tanced in the yarn running direction by 30mm or more
and 50mm or less from a fluid ejection orifice formed
in the interlacing portion, and

the distance in the yarn running direction between
the first regulatory portion and the second regulatory
portion is 10mm or more and 150mm or less.

10

15

20

25

30

35

40

45

50

55

14



FIG.1
-2
|
- -Y
~_
T
!
! 3
——10
6

EP 3 064 624 A1

1 upP
%f/

FRONT BACK

DOWN

e d
??*T?




EP 3 064 624 A1

ARRANGEMVEN\A

DIRECTION

10



EP 3 064 624 A1

FIG.3

N
—t
N
—

\
\

<

\
?é\“g

A e
7 2 “_? 2 DIRECTION
24 226;_2_5(?? 26
23—\'/_212/ JZ 210095
% L
% /]
////‘? Z s
S A
52 2;_1 25 5£ > 50

A

ARRANGEMENT DIRECTION

1"



EP 3 064 624 A1

FI1G.4

(;

12



EP 3 064 624 A1

FIG.5A * 2 T
. 21 5/ 6
\_é /31 2 \L ) 31\_ v
7/31a \.m \ \ \ 31a\_\‘
N MBS ~ { R STION

N
e S k
YARN RUNNING DIRECTION 90
FIG.5B
30 40 20

J 22 J, 21 v °
P NN \\‘) NIE
WIS m— )%3_7313_ ~ |HEGHT
o NNNNNNNNNN\N a

DIRECTION

A e k
YARN RUNNING DIRECTION 50

13



10

15

20

25

30

35

40

45

50

55

EP 3 064 624 A1

9

Européisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 16 15 7816

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

CN 202 030 887 U (UNIV SHAOXING)

9 November 2011 (2011-11-09)

* figure 1 *

EP 2 055 818 Al (TMT MACHINERY INC [JP])
6 May 2009 (2009-05-06)

* paragraph [0014]; figure 1 *

DE 100 53 073 Al (BARMAG BARMER MASCHF
[DE]) 8 May 2002 (2002-05-08)

* figure 4 *

JP 2002 105791 A (TORAY INDUSTRIES)

10 April 2002 (2002-04-10)

* figures 2,3 *

CN 201 648 627 U (FUJIAN JINJIANG
TECHNOLOGY CO LTD)

24 November 2010 (2010-11-24)

* figure *

KR 2012 0024095 A (CERATRAK CO LTD [KR])
14 March 2012 (2012-03-14)

* figures *

KR 2001 0067626 A (IKSANNOLE CO LTD [KR])
13 July 2001 (2001-07-13)

* figure 1 *

US 2009/211219 Al (BUCHMUELLER PATRICK
[CH]) 27 August 2009 (2009-08-27)

* figures 2,5 *

The present search report has been drawn up for all claims

1-3

1-6

INV.
D02J1/08
B65H57/16

TECHNICAL FIELDS
SEARCHED (IPC)

D02J
B65H

Place of search Date of completion of the search

The Hague 25 May 2016

Examiner

Barathe, Rainier

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




EP 3 064 624 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 15 7816

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15

20

25

30

35

40

45

50

55

EPO FORM P0459

25-05-2016
Patent document Publication Patent family Publication

cited in search report date member(s) date

CN 202030887 U 09-11-2011  NONE

EP 2055818 Al 06-05-2009  CN 101423994 A 06-05-2009
EP 2055818 Al 06-05-2009
JP 4673355 B2 20-04-2011
JP 2009108441 A 21-05-2009

DE 10053073 Al 08-05-2002  NONE

JP 2002105791 A 10-04-2002  NONE

CN 201648627 U 24-11-2010  NONE

KR 20120024095 A 14-03-2012  NONE

KR 20010067626 A 13-07-2001  NONE

US 2009211219 Al 27-08-2009 AT 448338 T 15-11-2009
CN 1977075 A 06-06-2007
EP 1761664 Al 14-03-2007
JP 5039546 B2 03-10-2012
JP 2008504462 A 14-02-2008
KR 20070032645 A 22-03-2007
TW 1301518 B 01-10-2008
US 2009211219 Al 27-08-2009
WO 2006002562 Al 12-01-2006

15

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 3 064 624 A1
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 2005179807 A [0002]

16



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

