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(54) Interlacing device

(57) The present invention provides an interlacing
device (100) including a first interlacing piece (2) having
a first surface (7) and a fluid ejecting hole (10) formed in
the first surface (7) so that fluid is ejected through the
fluid ejecting hole (10), and a second interlacing piece
(2) having a second surface (8) and a yarn traveling
groove (11) formed in the second surface (8). The first
surface (7) and the second surface (8) are arranged op-
posite each other so as to combine the yarn traveling
groove (11) and the first surface (7) together to form a
yarn traveling space (18) as a space through which the
multifilament yarn Y to be interlaced travels so that the
yarn traveling space (18) communicates with the fluid
ejecting hole (10) and to form a slit (12) as a gap through
which the multifilament yarn Y can be inserted into the
yarn traveling space (18) in a direction perpendicular to
a yarn traveling direction of the multifilament yarn Y. The
yarn traveling groove (11) extends inward in a direction
perpendicular to the second surface (8).
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Description

Field of the Invention

[0001] The present invention relates to a device that
interlaces a multifilament yarn.

Background of the Invention

[0002] As a technique of this kind, the Japanese Patent
No. 3034649 discloses a crimping device that entangles
multifilament yarns with each other. The crimping device
comprises a nozzle body portion 1 and a baffle body por-
tion 2. A yarn passage 6 is formed to extend linearly
through the nozzle body portion 1 and the baffle body
portion 2. The yarn passage 6 communicates with a blow
nozzle 7 provided in the nozzle body portion 1 and with
an insertion slit 8. The insertion slit 8 is positioned be-
tween a flat surface of the nozzle body portion 1 and a
flat surface of the baffle body portion 2. The yarn passage
6 is formed of a groove formed in the nozzle body portion
1 and comprising a first recessed wall surface 11 and a
groove formed in the baffle body portion 2 and comprising
a second recessed wall surface 12. See p. 3, 5th column,
11. 47 to 48 and 6th column, 11. 2 to 13, and Figure 4 in
the Japanese Patent No. 3034649.
[0003] However, in the configuration disclosed in the
Japanese Patent No. 3034649, the insertion slit 8 is po-
sitioned close to the center of a cross section of the yarn
passage 6. This is expected to pose various problems.
That is, first, the yarn traveling close to the center of the
cross section of the yarn passage 6 is likely to jump out
through the insertion slit 8. Second, a fluid injected
against the yarn through the blow nozzle 7 is likely to be
blown out through the insertion slit 8.

Summary of the Invention

[0004] The present invention has been made in view
of the above-described problems. A main object of the
present invention is to provide an interlacing device that
can solve various problems resulting from a slit through
which a yarn is inserted into a yarn traveling space.
[0005] The problems to be solved by the present in-
vention have been described above. Now, means for
solving the problems and the effects thereof will be de-
scribed.
[0006] A first aspect of the present invention provides
an interlacing device configured as follows. That is, the
interlacing device comprises a first member having a first
surface and a fluid injecting hole formed in the first sur-
face so that a fluid is injected through the fluid injecting
hole, and a second member having a second surface.
The first surface and the second surface are arranged
opposite each other to form a yarn traveling space as a
space through which a yarn to be interlaced travels so
that the yarn traveling space communicates with the fluid
injecting hole and to form a yarn inserting gap as a gap

through which the yarn can be inserted into the yarn
traveling space in a direction perpendicular to a traveling
direction of the yarn. A groove is formed in the second
surface, and the groove and the first surface are com-
bined together to form the yarn traveling space. The
groove extends inward in a direction perpendicular to the
second surface. In the above-described configuration,
the gap is located upstream of the fluid injected toward
a groove bottom of the groove and away from the groove
bottom of the groove. Thus, effects (1) to (3) described
below are exerted.

(1) The yarn is unlikely to jump out through the gap.
(2) An area in which the fluid injected into the yarn
traveling space is mostly present or mostly flows may
have a cross section that is line-symmetric with re-
spect to a direction in which the fluid injecting hole
is drilled.
(3) The fluid is inhibited from being blown out through
the gap. Since the groove is formed to extend inward,
the effects (1) and (3) are more appropriately exert-
ed. The availability of the sectional shape described
in (2) enables the symmetric flow of the fluid in the
area, which is expected to be useful for interlacing
performance. Since the yarn traveling space is made
up of the combination of the groove and the surface,
the interlacing device can be very easily manufac-
tured.

[0007] A second aspect of the present invention pro-
vides an interlacing device configured as follows. That
is, the interlacing device comprises a first member having
a first surface and a fluid injecting hole formed in the first
surface so that a fluid is injected through the fluid injecting
hole, and a second member having a second surface
and a groove formed in the second surface. The first sur-
face and the second surface are arranged opposite each
other so as to combine the groove and the first surface
together to form a yarn traveling space as a space
through which a yarn to be interlaced travels so that the
yarn traveling space communicates with the fluid inject-
ing hole and to form a yarn inserting gap as a gap through
which the yarn can be inserted into the yarn traveling
space in a direction perpendicular to a traveling direction
of the yarn. The groove extends inward in a direction
perpendicular to the second surface. In the above-de-
scribed configuration, the gap is located upstream of the
fluid injected toward a groove bottom of the groove and
away from the groove bottom of the groove. Thus, effects
(1) to (3) described below are exerted.

(1) The yarn is unlikely to jump out through the gap.
(2) An area in which the fluid injected into the yarn
traveling space is mostly present or mostly flows may
have a cross section that is line-symmetric with re-
spect to a direction in which the fluid injecting hole
is drilled.
(3) The fluid is inhibited from being blown out through
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the gap. Since the groove is formed to extend inward,
the effects (1) and (3) are more appropriately exert-
ed. The availability of the sectional shape described
in (2) enables the symmetric flow of the fluid in the
area, which is expected to be useful for interlacing
performance. Since the yarn traveling space is made
up of the combination of the groove and the surface,
the interlacing device can be very easily manufac-
tured.

[0008] A third aspect of the present invention provides
an interlacing device configured as follows. That is, in-
terlacing pieces each having a first surface and a second
surface are provided in a row so that the first surface and
second surface are arranged opposite each other. A fluid
injecting hole is formed in the first surface of each of the
interlacing pieces. A groove is formed in the second sur-
face of each of the interlacing pieces. The first surface
and the second surface are arranged opposite each other
so as to combine the groove and the first surface together
to form a yarn traveling space as a space through which
a yarn to be interlaced travels so that the yarn traveling
space communicates with the fluid injecting hole and to
form a yarn inserting gap as a gap through which the
yarn can be inserted into the yarn traveling space in a
direction perpendicular to a traveling direction of the yarn.
The groove extends inward in a direction perpendicular
to the second surface. In the above-described configu-
ration, the gap is located upstream of the fluid injected
toward a groove bottom of the groove and away from the
groove bottom of the groove. Thus, effects (1) to (3) de-
scribed below are exerted.

(1) The yarn is unlikely to jump out through the gap.
(2) An area in which the fluid injected into the yarn
traveling space is mostly present or mostly flows may
have a cross section that is line-symmetric with re-
spect to a direction in which the fluid injecting hole
is drilled.
(3) The fluid is inhibited from being blown out through
the gap. Since the groove is formed to extend inward,
the effects (1) and (3) are more appropriately exert-
ed. The availability of the sectional shape described
in (2) enables the symmetric flow of the fluid in the
area, which is expected to be useful for interlacing
performance. Since the yarn traveling space is made
up of the combination of the groove and the surface,
the interlacing device can be very easily manufac-
tured.

[0009] The above-described interlacing device is fur-
ther configured as follows. The area in which the fluid
injected into the yarn traveling space is mostly present
or mostly flows is formed line-symmetrically with respect
to the direction in which the fluid injecting hole is drilled.
This arrangement enables the symmetric flow of the fluid
in the area, which is expected to be useful for interlacing
performance.

[0010] The above-described interlacing device is fur-
ther configured as follows. The fluid injecting hole is
formed to have a cross section that is flat along the
traveling direction of the yarn. This arrangement allows
the fluid to be injected against the yarn traveling through
the yarn traveling space, for a long time. This improves
the interlacing performance.
[0011] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

Brief Description of the Drawings

[0012]

Figure 1 is a perspective view of an interlacing device
according to an embodiment of the present inven-
tion.
Figure 2 is a partly enlarged view of the interlacing
device in Figure 1.
Figure 3 is a sectional view taken along line 3-3 in
Figure 2.
Figure 4 is an enlarged view of a part A in Figure 3.
Figure 5 is a diagram similar to Figure 3.
Figure 6 is a diagram similar to Figure 3.
Figure 7 is a diagram similar to Figure 3.
Figure 8 is a diagram similar to Figure 3.
Figure 9 is a diagram which is similar to Figure 2 and
which illustrates a second embodiment of the
present invention.
Figure 10 is a diagram which is similar to Figure 3
and which is taken along line 10-10 in Figure 9.
Figure 11 is an enlarged view of a part A in Figure
10, which is similar to Figure 4.
Figure 12 is a graph showing results of tests for
checking an interlacing device according to a second
embodiment for technical effects.
Figure 13 is a diagram which is similar to Figure 2
and which illustrates a third embodiment of the
present invention.

Detailed Description of the Preferred Embodiments

[0013] A first embodiment of the present invention will
be described below with reference to the drawings. Fig-
ure 1 is a perspective view of an interlacing device ac-
cording to the first embodiment of the present invention.
[0014] An interlacing device 100 shown in Figure 1 is
used to simultaneously interlace plural groups of a mul-
tifilament yarn Y. The interlacing device 100 is composed
of a plurality of interlacing pieces 2 provided on a base
1 in a row, mounting bars 3 that fixes the interlacing piec-
es 2 to the base 1, and first yarn guides 4 and second
yarn guides 5 which appropriately guide the multifilament
yarn Y to the respective interlacing pieces 2. The mount-
ing bars 3 are provided in pairs, and the interlacing pieces
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2 are fixed to the base 1 via the pair of mounting bars 3.
Arrow D shows a direction in which the multifilament yarn
Y travels. Each of the first yarn guides 4 is located up-
stream of the corresponding multifilament yarn Y inserted
through the corresponding interlacing piece 2. Each of
the second yarn guides 5 is located downstream of the
corresponding multifilament yarn Y inserted through the
corresponding interlacing piece 2. The first yarn guides
4 and the second yarn guides 5 are supported on the
base 1 by a method not shown in the drawings. A "yarn
traveling direction" shown in Figure 1 indicates the direc-
tion in which the multifilament yarn Y travels. Similarly,
a "row direction" indicates a direction in which the plurality
of interlacing pieces 2 are provided. A "slit direction" in-
dicates a direction orthogonal to both the "yarn traveling
direction" and the "row direction".
[0015] Now, the configuration of the base 1 and the
interlacing piece 2 will be described in detail. See Figure
2. Figure 2 is a partly enlarged view of the interlacing
device in Figure 1. For convenience of description, Figure
2 illustrates only a part of the base 1 and a pair of the
adjacent interlacing pieces 2.
[0016] As shown in Figure 2, a fluid channel 6 extend-
ing in the row direction is formed inside the base 1.
[0017] The interlacing piece 2 has a first surface 7 and
a second surface 8. The plurality of interlacing pieces 2
are provided in a row so that the first surface 7 and the
second surface 8 are arranged opposite each other so
as to abut partly against each other. Paired notches 9 in
which the mounting bars 3 are partly accommodated are
formed at a base end of the interlacing piece 2. The
mounting bars 3 are inserted through the notches 9 and
pushed toward the base 1 to fix the interlacing pieces 2
to the base 1. A fluid injecting hole 10 is formed in the
first surface 7 of the interlacing piece 2 so that the fluid
can be injected through the fluid injecting hole 10. A
groove (hereinafter referred to as a yarn traveling groove
11) is formed in the second surface 8 of the interlacing
piece 2. A first inclined surface 13 and a second inclined
surface 14 are formed at a leading end of the interlacing
piece 2 so as to guide the multifilament yarn Y into a slit
12 (yarn traveling gap). The first inclined surface 13 is
inclined from the top 15 of the interlacing piece 2 toward
the first surface 7. The second inclined surface 14 is in-
clined from the top 15 of the interlacing piece 2 toward
the second surface 8.
[0018] Figure 3 is a sectional view taken along line 3-3
in Figure 2. As shown in Figure 3, the fluid injecting hole
10 is formed inside the interlacing piece 2 and commu-
nicates with a fluid supply path 16 that is open toward
the base end. A fluid supply port 17 is open in the base
1 and communicates with the fluid supply path 16. Each
of the interlacing pieces 2 is fixed to the base 1 so that
the fluid supply port 16 and the fluid supply port 17 com-
municate with each other. In this configuration, when a
fluid supply device (not shown in the drawings) supplies
a fluid to the fluid channel 6, the fluid is injected at a
predetermined pressure and a predetermined flow rate

through the fluid injecting hole 10 via the fluid supply port
17 and the fluid supply port 16 in this order. In the present
embodiment, the fluid injecting hole 10 has a circular
cross section as shown in Figure 2.
[0019] As shown in Figures 1 to 3, the yarn traveling
groove 11 is formed to extend inward in a direction per-
pendicular to the second surface 8. That is, the yarn
traveling groove 11 is formed to extend inward in the row
direction. The yarn traveling groove 11 is linearly formed
along the yarn traveling direction so as to penetrate the
interlacing piece 2. In other words, the yarn traveling
groove 11 is formed along a yarn path of the multifilament
yarn Y. As shown in Figure 3, the first surface 7 and the
second surface 8 are arranged opposite each other so
as to combine the yarn traveling groove 11 and the first
surface 7 together to form a yarn traveling space 18 such
that the multifilament yarn Y to be interlaced travels
through the yarn traveling space 18. In Figure 3, the yarn
traveling space 18 is schematically shown by an alternate
long and two short dashes line. The yarn traveling space
18 communicates with the fluid injecting hole 10 in the
adjacent interlacing piece 2. In Figure 3, the yarn path of
the multifilament yarn Y is set to lie inside a circular area
shown by reference character S. In other words, mount-
ing positions of the first yarn guide 4 and the second yarn
guide 5, shown in Figure 1, are adjusted such that the
yarn path of the multifilament yarn Y lies roughly inside
the circular area S. Additionally, the yarn traveling space
18 includes the circular area S, which is positioned inside
the yarn traveling groove 11.
[0020] As shown in Figure 3, the second surface 8 is
divided into two parts by the yarn traveling groove 11,
described above. That is, the second surface 8 is com-
posed of a second surface leading end portion 8a located
closer to the leading end of the interlacing piece 2 than
the yarn traveling groove 11 and a second surface base
end portion 8b located closer to the base end of the in-
terlacing piece 2 than the yarn traveling groove 11. The
second surface leading end portion 8a and the second
surface base end portion 8b are parallel to each other
but are not present in the same plane and are slightly
displaced from each other in the row direction. As de-
scribed above, the plurality of interlacing pieces 2 are
arranged in a row so that the first surface 7 and the sec-
ond surface 8 are arranged opposite each other so as to
abut partly against each other. Specifically, with the plu-
rality of interlacing pieces 2 provided on the base 1 in a
row, the first surface 7 abuts against the second surface
base end portion 8b but not against the second surface
leading end surface 8a. With the first surface 7 and the
second surface 8 thus arranged opposite each other, a
slit 12 of thickness about 0.1 mm is formed between the
first surface 7 and the second surface leading end portion
8a. The presence of the slit 12 allows the multifilament
yarn Y to be inserted into the yarn traveling space 18 in
a direction perpendicular to the yarn traveling direction.
[0021] Figure 4 is an enlarged view of a part A in Figure
3. As shown in Figure 4, the yarn traveling space 18 is
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composed of an opening 18a formed in the second sur-
face 8 and an inner portion 18b formed inside the opening
18a. In a cross section shown in Figure 4, the yarn
traveling space 18 is formed such that the inner portion
18b is thicker than the opening 18a in the slit direction.
In this sense, the yarn traveling space 18 is said to extend
inward. The contour of a cross section of the inner portion
18b of the yarn traveling space 18 is an oval composed
of paired semicircles 19 and paired straight lines 20 join-
ing the paired semicircles. The paired straight lines 20
extend in the slit direction. The paired semicircles 19 are
located opposite each other in the slit direction. The inner
portion 18b communicates with the opening 18a in the
center of the inner portion 18b in the slit direction. In the
present embodiment, the radius of the fluid injecting hole
10 is equal to a width defined by contours 18c, 18d of
the opening 18 and which appear along the row direction
in Figure 4. The slit 12, connected to the yarn traveling
space 18, is not connected directly to the inner portion
18b. The slit 12 is connected to the inner portion 18b via
the opening 18a. The slit 12 is connected to the yarn
traveling space 18 at a position located farthest from the
inner portion 18b. The slit 12 is connected to the yarn
traveling space 18 at the boundary between the fluid in-
jecting hole 10 and the opening 18a. The inner portion
18b is line-symmetric with respect to a line C. The line C
is parallel to the flow of a fluid passing through the fluid
injecting hole 10 and overlaps the center of the circular
area S.
[0022] In the above-described configuration, interlac-
ing of the multifilament yarn Y is started. First, a fluid is
supplied to the fluid channel 16 in the base 1, shown in
Figure 2. For example, compressed air is used as the
fluid. Then, the traveling multifilament yarn Y is inserted
into the slit 12 utilizing the first inclined surface 13 and
the second inclined surface 14, shown in Figure 3. Thus,
the multifilament yarn Y traverses the opening 18a of the
yarn traveling space 18 and is placed in the inner portion
18b of the yarn traveling space 18 (as shown in Figure
4). Specifically, the multifilament yarn Y is guided by the
appropriately positionally adjusted first yarn guide 4 and
second yarn guide 5 so as to penetrate the circular area S.
[0023] The fluid supplied to the fluid channel 6 in the
base 1 is injected through the liquid injecting hole 10 via
the liquid supply path 16 and the like. The fluid then
traverses the opening 18a and is introduced into the inner
portion 18b. The fluid introduced into the inner portion
18b collides against a groove bottom P of the yarn
traveling groove 11, the contour of which is shown by the
straight lines 20 in Figure 4. The fluid then diverges to-
ward side surfaces of the yarn traveling groove 11, the
contour of which is shown by the paired semicircles 19.
Then, the side surfaces of the yarn traveling groove 11
interfere with the diverged fluid, which thus flows slightly
spirally, while being discharged from the opposite ends
of the yarn traveling groove 11 along the yarn path. In
short, the fluid introduced into the inner portion 18b is
diverged twice along the slit direction and along the yarn

traveling direction. The fluid injected into the yarn
traveling space 18 is expected to be mostly present in
the inner portion 18b and to flow mostly in the inner por-
tion 18b.
[0024] The above-described specific flow of the fluid
allows the multifilament yarn Y traveling through the yarn
traveling space 18 to be interlaced at predetermined in-
tervals.
[0025] As described above, the interlacing device 100
in the above-described embodiment is configured as fol-
lows. The interlacing pieces 2 each having the first sur-
face 7 and the second surface 8 are provided in a row
so that the first surface 7 and the second surface 8 are
arranged opposite each other. The fluid injecting hole 10
is formed in the first surface 7 of each of the interlacing
pieces 2 so that the fluid is injected through the fluid in-
jecting hole 10. The yarn traveling groove 11 is formed
in the second surface 8 of the interlacing piece 2. The
first surface 7 and the second surface 8 are arranged
opposite each other so as to combine the yarn traveling
groove 11 and the first surface 7 together to form the
yarn traveling space 18 as a space through which the
multifilament yarn Y to be interlaced travels so that the
yarn traveling space 18 communicates with the fluid in-
jecting hole 10 and to form the slit 12 as a gap through
which the multifilament yarn Y can be inserted into the
yarn traveling space 18 in the direction perpendicular to
the yarn traveling direction of the multifilament yarn Y.
The yarn traveling groove 11 extends inward in the di-
rection perpendicular to the second surface 8. In this con-
figuration, the slit 12 is located upstream of the fluid in-
jected toward the groove bottom P of the yarn traveling
groove 11 and away from the groove bottom P of the
yarn traveling groove 11. Thus, effects (1) to (3) de-
scribed below are exerted.

(1) The multifilament yarn Y is unlikely to jump out
through the slit 12.
(2) The area in which the fluid injected into the yarn
traveling space 18 is mostly present or mostly flows
may have a cross section that is line-symmetric with
respect to the direction in which the fluid injecting
hole 10 is drilled. In other words, the area may have
a cross section that is line-symmetric with respect to
the line C in the inner portion 18b.
(3) The fluid is inhibited from being blown out through
the slit 12. Since the yarn traveling groove 11 is
formed to extend inward, the effects (1) and (3) are
more appropriately exerted.

[0026] The availability of the sectional shape de-
scribed in (2) enables the symmetric flow of the fluid in
the area (inner portion 18b), which is expected to be use-
ful for interlacing performance. Since the slit 12 is com-
posed of the combination of the groove and the surface,
the interlacing device 100 can be very easily manufac-
tured.
[0027] Of special note is that the inner portion 18b is
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formed line-symmetrically with respect to the line C.
Thus, the flow of the fluid in the yarn traveling space 18
is expected to be formed line-symmetrically with respect
to the line C. The present inventors expect that the fluid
flow in the yarn traveling space 18 formed line-symmet-
rically with respect to the line C is technically significant.
Additionally, such a line-symmetric sectional shape can-
not be obtained by adopting the configuration in Japa-
nese Patent No. 3034649, described above.
[0028] The preferred embodiment of the present in-
vention has been described. However, the above-de-
scribed embodiment can be varied as described below.

<First Variation>

[0029] In the above-described first embodiment, the
interlacing device 100 is configured such that the large
number of interlacing pieces 2 are provided in a row so
as to allow the large number of multifilament yarns Y to
be simultaneously interlaced. Alternatively, the interlac-
ing device 100 may be configured so as to allow only the
single multifilament yarn Y to be simultaneously inter-
laced. That is, the interlacing device 100 may be config-
ured as described below.
[0030] The interlacing device 100 comprises the inter-
lacing piece 2 (first member) having the first surface 7
and the fluid injecting hole 10 formed in the first surface
7 so that the fluid is injected through the fluid injecting
hole 10, and the interlacing piece 2 (second member)
having the second surface 8 and the yarn traveling
groove 11 formed in the second surface 8. The first sur-
face 7 and the second surface 8 are arranged opposite
each other so as to combine the yarn traveling groove
11 and the first surface 7 together to form the yarn
traveling space 18 as a space through which the multi-
filament yarn Y to be interlaced travels so that the yarn
traveling space 18 communicates with the fluid injecting
hole 10 and to form the slit 12 as a gap through which
the multifilament yarn Y can be inserted into the yarn
traveling space 18 in the direction perpendicular to the
yarn traveling direction of the multifilament yarn Y. The
yarn traveling groove 11 extends inward in the direction
perpendicular to the second surface 8. This configuration
allows only the single multifilament yarn Y to be simulta-
neously interlaced, but can exert the above-described
various effects.
[0031] In the first variation, the interlacing piece 2 (first
member) having the first surface 7 in which the fluid in-
jecting hole 10 is formed need not have the second sur-
face 8, described above. Similarly, the interlacing piece
2 (second member) having the second surface 8 in which
the yarn traveling groove 11 is formed need not have the
first surface 7, described above.

<Second Variation>

[0032] In the above-described first embodiment, the
number of interlacing pieces 2 provided on the base 1 in

a row can be increased or reduced without limitation. For
example, the number may be two, three, four, or more.
[0033] Figure 5 is similar to Figure 3. As shown in Fig-
ure 5, the sectional shape of the inner portion 18b of the
yarn traveling space 18 may be a circle that is line-sym-
metric with respect to the line C, instead of the shape
according to the first embodiment, that is, the oval that
is line-symmetric with respect to the line C.

<Fourth Variation>

[0034] Figure 6 is similar to Figure 3. As shown in Fig-
ure 6, the sectional shape of the inner portion 18b of the
yarn traveling space 18 may be a trapezoid that is line-
symmetric with respect to the line C, instead of the shape
according to the first embodiment, that is, an oval that is
line-symmetric with respect to the line C. The inner por-
tion 18b shown in Figure 6 is shaped to be narrower to-
ward the adjacent opening 18a. However, alternatively,
the inner portion 18b may be shaped to be narrower away
from the opening 18a.

<Fifth Variation>

[0035] Figure 7 is similar to Figure 3. As shown in Fig-
ure 7, the inner portion 18b of the yarn traveling space
18 may have a sectional shape according to a fourth var-
iation, that is, the sectional shape may be a trapezoid
which is line-symmetric with respect to the line C and
which has rounded sides.

<Sixth Variation>

[0036] Figure 8 is similar to Figure 3. As shown in Fig-
ure 8, the sectional shape of the inner portion 18b of the
yarn traveling space 18 may be a combination of a trap-
ezoid that is line-symmetric with respect to the line C and
a rectangle that is line-symmetric with respect to the line
C, instead of the shape according to the first embodiment,
that is, the oval that is line-symmetric with respect to the
line C. In the inner portion 18b shown in Figure 8, the
trapezoid that is narrower toward the opening 18a is con-
nected to the opening 18a, and the rectangle is positioned
opposite the opening 18a across the trapezoid. Of
course, alternatively, the inner portion 18b may be such
that the rectangle is connected to the opening 18a and
such that the trapezoid is positioned opposite the opening
18a across the rectangle.
[0037] Now, a second embodiment of the present in-
vention will be described. Figure 9 is similar to Figure 2
and illustrates the second embodiment of the present
invention. Duplicate descriptions of the first embodiment
are appropriately omitted.
[0038] In the first embodiment, the fluid injecting hole
10 has the circular cross section as shown in Figure 2.
In contrast, in the present embodiment, the fluid injecting
hole 10 has a cross section that is flat along the yarn
traveling direction as shown in Figure 9. Specifically,
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compared to the fluid injecting hole 10 according to the
first embodiment, the fluid injecting hole 10 according to
the second embodiment is thick in the yarn traveling di-
rection and thin in the slit direction. The opposite ends
of the fluid injecting hole 10 in the yarn traveling direction
are slightly rounded. That is, the fluid injecting hole 10
according to the present embodiment has an oval cross
section.
[0039] Figure 10 is a sectional view which is similar to
Figure 3 and which is taken along line 10-10 in Figure 9.
In the slit direction in Figure 10, the width h1 of the fluid
injecting hole 10 is smaller than the width h2 of the open-
ing 18a of the yarn traveling space 18.
[0040] Figure 11 is an enlarged view of a part A in
Figure 10 and is similar to Figure 4. As shown in Figure
11, a fluid injected through the fluid injecting hole 10 col-
lides against the groove bottom P of the yarn traveling
groove 11 while maintaining the small width in the slit
direction.
[0041] As described above, in the above-described
embodiment, the interlacing device 100 is further config-
ured as described below. That is, the fluid injecting hole
10 is formed to be flat along the traveling direction of the
multifilament yarn Y. The above-described configuration
allows the fluid to be injected against the multifilament
yarn Y traveling through the yarn traveling space 18, over
a long time.
[0042] Now, tests for checking the interlacing device
100 according to the second embodiment for technical
effects will be described. Figure 12 is a graph showing
the results of the tests for checking the interlacing device
100 according to the second embodiment for technical
effects. The check tests are intended to verify the tech-
nical significance of the second embodiment compared
to the first embodiment. The check tests focus particularly
on the interlacing performance.
[0043] First, test conditions will be described. A model
1 shows the interlacing device 100 according to the first
embodiment. Models 2 and 3 are the interlacing devices
100 according to the second embodiment. The fluid in-
jecting hole 10 in the model 1 had a circular cross section
as described above; the circle had a diameter of 1.3 mm.
The fluid injecting hole 10 in the model 2 had an oval
cross section as described above; the paired semicircles
constituting the oval each had a radius of 0.4 mm, and
straight lines connecting the paired semicircles together
each had a length of 1.0 mm. Similarly, the fluid injecting
hole 10 in the model 3 had an oval cross section as de-
scribed above; the paired semicircles constituting the
oval each had a radius of 0.3 mm, and straight lines con-
necting the paired semicircles together each had a length
of 1.7 mm. In short, the models 1, 2, and 3 were set to
have the same sectional area so as to allow easy com-
parison of the technical effects.
[0044] The types of multifilament yarns Y to be inter-
laced were PET, 83dtex, and 36 filaments. Yarn speed
was set to 4,700 m/min. In Figure 12, the axis of ordinate
shows an interlace count as the number of interlaced

portions formed on the multifilament yarn Y per unit me-
ter. The axis of abscissa shows the flow rate of the fluid
injected through the fluid injecting hole 10. Compressed
air was adopted as the fluid. In the specification, the in-
terlacing performance is defined as (interface count/flow
rate).
[0045] Figure 12 shows that adoption of the models 2
according to the second embodiment allows a high inter-
lace count to be achieved at the same flow rate and also
allows the same interlace count to be achieved at a lower
flow rate. That is, the models 2 and 3 exhibit a high in-
terlacing performance. In general, with the interlacing de-
vice 100 shown in Figure 1, about 10,000 interlacing de-
vices 100 are simultaneously used in one factory. Thus,
as is understood from the test results, the second modes
2 and 3 are very useful in terms of the performance of
compressors that supply air to the interlacing devices
100.
[0046] Now, a third embodiment of the present inven-
tion will be described with reference to the drawings. Fig-
ure 13 is similar to Figure 2 and illustrates the third em-
bodiment of the present invention. Duplicate descriptions
of the first embodiment are appropriately omitted.
[0047] As shown in Figure 3, in the first embodiment,
the second surface leading end portion 8a and the sec-
ond surface base end portion 8b, constituting the second
surface 8, are parallel to each other but are not present
in the same plane. In contrast, as shown in Figure 13, in
the present embodiment, the second surface leading end
portion 8a and the second surface base end portion 8b,
constituting the second surface 8, are parallel to each
other and are present in the same plane. In other words,
the second surface 8 is entirely present in one plane.
Thus, in the present embodiment, the yarn traveling
space 18 shown in Figure 4 is not partly but entirely line-
symmetric with respect to the line C.
[0048] Furthermore, as shown in Figure 2, in the
present embodiment, the slit 12 is formed between the
first surface 7 and the second surface 8, arranged oppo-
site each other. Furthermore, the first surface 7 and the
second surface 8 abut partly against each other. In con-
trast, as shown in Figure 13, in the present embodiment,
a small gap (g) is created between the first surface 7 and
the second surface 8 so as to form the slit 12. The small
gap (g) has a width of, for example, 0.1 mm. The gap (g)
is formed, for example, as follows. That is, when the plu-
rality of interlacing pieces 2 are provided on the base 1
in a row, an appropriate thin piece 21 is interposed be-
tween the adjacent interlacing pieces 2. In other words,
the interlacing pieces 2 and the thin pieces 21 are alter-
nately juxtaposed on the base 1.
[0049] As described above, in the present embodi-
ment, the interlacing device 100 is configured as follows.
That is, the slit 12 is formed by disposing the adjacent
interlacing pieces 2 with the gap (g) created between the
interlacing pieces 2. This configuration enables the fol-
lowing features to be simultaneously achieved: (a) the
first surface 7 is present in one plane, (b) the second
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surface 8 is present in one plane, and (c) the slit 12 is
formed between the first surface 7 and the second sur-
face 8. Moreover, when focus is placed on the point that
the features (a) and (b) are simultaneously achieved, the
present embodiment is effective for reducing manufac-
turing costs compared to the first embodiment, in which
the second surface 8 is separately present in a plane
different from that in which the first surface 7 is present.
[0050] While the present invention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intented
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the invention.

Claims

1. An interlacing device comprising a first member hav-
ing a first surface and a fluid injecting hole formed in
the first surface so that a fluid is injected through the
fluid injecting hole, and a second member having a
second surface, the first surface and the second sur-
face being arranged opposite each other to form a
yarn traveling space as a space through which a yarn
to be interlaced travels so that the yarn traveling
space communicates with the fluid injecting hole and
to form a yarn inserting gap as a gap through which
the yarn can be inserted into the yarn traveling space
in a direction perpendicular to a traveling direction
of the yarn, the device being characterized in that:

a groove is formed in the second surface, and
the groove and the first surface are combined
to form the yarn traveling space, and
the groove extends inward in a direction perpen-
dicular to the second surface.

2. An interlacing device characterized by comprising:

a first member having a first surface and a fluid
injecting hole formed in the first surface so that
a fluid is injected through the fluid injecting hole;
and
a second member having a second surface and
a groove formed in the second surface,
the first surface and the second surface being
arranged opposite each other so as to combine
the groove and the first surface together to form
a yarn traveling space as a space through which
a yarn to be interlaced travels so that the yarn
traveling space communicates with the fluid in-
jecting hole and to form a yarn inserting gap as
a gap through which the yarn can be inserted
into the yarn traveling space in a direction per-

pendicular to a traveling direction of the yarn,
and
the groove extending inward in a direction per-
pendicular to the second surface.

3. An interlacing device characterized in that:

interlacing pieces each having a first surface and
a second surface are provided in a row so that
the first surface and the second surface are ar-
ranged opposite each other,
a fluid injecting hole is formed in the first surface
of each of the interlacing pieces,
a groove is formed in the second surface of each
of the interlacing pieces,
the first surface and the second surface are ar-
ranged opposite each other so as to combine
the groove and the first surface together to form
a yarn traveling space as a space through which
a yarn to be interlaced travels so that the yarn
traveling space communicates with the fluid in-
jecting hole and to form a yarn inserting gap as
a gap through which the yarn can be inserted
into the yarn traveling space in a direction per-
pendicular to a traveling direction of the yarn,
and
the groove extends inward in a direction perpen-
dicular to the second surface.

4. An interlacing device according to any one of Claim
I to Claim 3, characterized in that an area in which
the fluid injected into the yarn traveling space is most-
ly present or mostly flows is formed line-symmetri-
cally with respect to a direction in which the fluid in-
jecting hole is drilled.

5. An interlacing device according to any one of Claim
1 to Claim 4, characterized in that the fluid injecting
hole is formed to have a cross section that is flat
along the traveling direction of the yarn.
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