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(54) APPARATUS FOR TREATING YARNS COMPRISING A THREADING DEVICE

(57) An object of the present invention is to easily
place yarns the intervals of which vary between the up-
stream and downstream sides, in a yarn running direction
in yarn running spaces provided in a yarn processing unit.

A yarn processing apparatus 7 includes: a first hold-
ing guide 24 including first retaining grooves 24a aligned
in an arrangement direction; and a second holding guide
25 provided downstream of the first holding guide 24 in
the yarn running direction. The first holding guide 24 is
able to take: a first yarn threading position where yarns
Y are threaded to the first holding guide 24; and a first
placing completion position where placing of the yarns Y
for yarn running spaces 31 is completed. The second
holding guide 25 is able to take: a second yarn threading
position where the yarns Y are threaded to the second
holding guide 25; and a second placing completion po-
sition where the placing of the yarns Y for the yarn running
spaces 31 is completed. The first holding guide 24 at the
first yarn threading position is adjacent to the second
holding guide 25 at the second yarn threading position
in the yarn running direction.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn process-
ing apparatus configured to perform a predetermined
process for yarns.
[0002] A known yarn production system is configured
to wind yarns spun out from a spinning apparatus by
means of a winding device. For example, Patent Litera-
ture 1 (Japanese Laid-Open Patent Publication No.
2013-057148) discloses a yarn production system (spun
yarn take-up winding apparatus in Reference cited 1) in-
cluding a spinning apparatus configured to spin out yarns
downward and a yarn feed roller which is provided below
the spinning apparatus and which is configured to send
the yarns.
[0003] In such a yarn production system, a yarn
processing apparatus including a yarn processing unit
such as a migration nozzle may be provided on yarn
paths between the spinning apparatus and the yarn feed
roller. The migration nozzle is configured to bundle the
yarns by means of the injection of compressed air. The
migration nozzle is structured in the same manner as an
interlacing portion of an interlacing device of, e.g., Patent
Literature 2 (Japanese Laid-Open Patent Publication No.
2019-105007). In the migration nozzle, yarn running
spaces extending along a yarn running direction are pro-
vided. The yarn running spaces are aligned at predeter-
mined intervals in an arrangement direction of the yarns.
The migration nozzle is configured to bundle the yarns
placed in the respective yarn running spaces.

SUMMARY OF THE INVENTION

[0004] The yarns spun out from the spinning apparatus
are placed in the yarn running spaces while being con-
verged by a convergence unit such as a suction gun con-
figured to converge the yarns. However, intervals of the
yarns in the arrangement direction are narrowed toward
the convergence unit. With this arrangement, the yarns
are placed in the yarn running spaces while the intervals
of the yarns in the arrangement direction vary between
the upstream and downstream sides in a yarn running
direction. Because of this, the following problem occurs.
[0005] As described above, the intervals of the yarns
are narrowed toward the convergence unit. With this ar-
rangement, the intervals of the yarns in the arrangement
direction vary between the upstream and downstream
sides in the yarn running direction. Meanwhile, the yarn
running spaces extending along the yarn running direc-
tion are aligned at predetermined intervals in the arrange-
ment direction. In the arrangement direction, when the
intervals of the yarns are adjusted to intervals of upstream
ends of the yarn running spaces in the yarn running di-
rection by arranging the position of the convergence unit,
these intervals of the yarns are different from intervals of
downstream ends of the yarn running spaces in the yarn

running direction. In this case where the intervals of the
yarns in the arrangement direction vary between the up-
stream and downstream sides in the yarn running direc-
tion, these yarns are not properly placed in the respective
yarn running spaces. For this reason, currently, when the
intervals of the yarns in the arrangement direction vary
between the upstream and downstream sides in the yarn
running direction and these yarns are placed in the re-
spective yarn running spaces, an operator needs to place
the yarns in the respective yarn running spaces one by
one. This takes time.
[0006] This problem may occur not only in the yarn
processing apparatus including the migration nozzle as
the yarn processing unit, but also in a yarn processing
apparatus described below. That is, the above-described
problem may occur in a yarn processing apparatus (such
as an oil nozzle configured to apply oil to yarns and a
tension sensor configured to detect the tension of yarns)
configured to perform a predetermined process for yarns
which run in yarn running spaces aligned at predeter-
mined intervals in an arrangement direction.
[0007] An object of the present invention is to easily
place yarns the intervals of which vary between the up-
stream and downstream sides in a yarn running direction,
in yarn running spaces provided in a yarn processing unit.
[0008] A yarn processing apparatus of the present in-
vention includes: a yarn processing unit in which yarn
running spaces are formed and which is configured to
perform a predetermined process for yarns running in
the yarn running spaces, the yarn running spaces ex-
tending along a yarn running direction and being aligned
at predetermined intervals in an arrangement direction
intersecting with the yarn running direction; and a yarn
placing unit configured to place the yarns in the yarn run-
ning spaces. The yarn placing unit includes: a first holding
unit including first retaining grooves aligned in the ar-
rangement direction; and a second holding unit which is
provided downstream of the first holding unit in the yarn
running direction and which is configured to hold the
yarns while intervals of the yarns held by the first retaining
grooves are maintained. The first holding unit is able to
take a first yarn threading position where the yarns are
threaded to the first holding unit and a first placing com-
pletion position which is positioned upstream of the yarn
running spaces in the yarn running direction and where
placing of the yarns in the yarn running spaces is com-
pleted, and the second holding unit is able to take a sec-
ond yarn threading position where the yarns are threaded
to the second holding unit and a second placing comple-
tion position which is positioned downstream of the yarn
running spaces in the yarn running direction and where
the placing of the yarns in the yarn running spaces is
completed. In this regard, the first holding unit at the first
yarn threading position is adjacent to the second holding
unit at the second yarn threading position in the yarn
running direction.
[0009] When the intervals of the yarns in the arrange-
ment direction vary between the upstream and down-
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stream sides in the yarn running direction, it is difficult to
place the yarns in the yarn running spaces which extend
along the yarn running direction and which are aligned
at the predetermined intervals in the arrangement direc-
tion. In the present invention, the first holding unit at the
first yarn threading position is adjacent to the second
holding unit at the second yarn threading position in the
yarn running direction. With this arrangement, the yarns
are simultaneously threaded to the first holding unit and
the second holding unit while being threaded to the first
holding unit at the same intervals as the second holding
unit in the arrangement direction. As (i) the first holding
unit to which the yarns are threaded takes the first placing
completion position and (ii) the second holding unit to
which the yarns are threaded takes the second placing
completion position, the yarns are placed in the yarn run-
ning spaces while the intervals of the yarns are adjusted
to those of the yarn running spaces in the arrangement
direction. Because of this, the yarns the intervals of which
vary between the upstream and downstream sides in the
yarn running direction are easily placed in the yarn run-
ning spaces aligned at the predetermined intervals in the
arrangement direction.
[0010] Preferably, the yarn processing apparatus of
the present invention further includes: a first regulatory
guide which includes first groove portions and which is
provided at a position which is positioned upstream of
the yarn running spaces in the yarn running direction and
where the yarns threaded to the first groove portions are
able to be placed in the yarn running spaces, intervals
of the first groove portions in the arrangement direction
being identical with intervals of the first retaining grooves;
and a second regulatory guide which includes second
groove portions and which is provided at a position which
is positioned downstream of the yarn running spaces in
the yarn running direction and where the yarns threaded
to the second groove portions are able to be placed the
yarn running spaces, intervals of the second groove por-
tions in the arrangement direction being identical with
intervals of the first groove portions. In this regard, the
first placing completion position is a position where the
first holding unit is deviated from yarn paths of the yarns
threaded to the first regulatory guide and the second reg-
ulatory guide, the second placing completion position is
a position where the second holding unit is deviated from
yarn paths of the yarns threaded to the first regulatory
guide and the second regulatory guide, the first holding
unit is configured to hand over the yarns to the first reg-
ulatory guide when the first holding unit is moving from
the first yarn threading position to the first placing com-
pletion position, and the second holding unit is configured
to hand over the yarns to the second regulatory guide
when the second holding unit is moving from the second
yarn threading position to the second placing completion
position.
[0011] The present invention is arranged so that the
yarns are placed in the yarn running spaces by being
threaded to (i) the first regulatory guide provided up-

stream of the yarn running spaces in the yarn running
direction and (ii) the second regulatory guide provided
downstream of the yarn running spaces in the yarn run-
ning direction. With this arrangement, when (i) the inter-
vals of the yarns vary between the upstream and down-
stream sides in the yarn running direction and (ii) the
yarns are threaded to the first regulatory guide and the
second regulatory guide, the following problem occurs.
That is, when the intervals of the yarns are adjusted to
those of one of the first regulatory guide and the second
regulatory guide, these intervals of the yarns are different
those of the other of the first regulatory guide and the
second regulatory guide because the intervals of the
yarns vary between the upstream and downstream sides
in the yarn running direction. It is therefore difficult to
simultaneously thread the yarns the intervals of which
vary between the upstream and downstream sides in the
yarn running direction to (i) the first regulatory guide pro-
vided upstream of the yarn running spaces in the yarn
running direction and (ii) the second regulatory guide pro-
vided downstream of the yarn running spaces in the yarn
running direction. In the present invention, the yarns are
easily and simultaneously threaded to the first regulatory
guide and the second regulatory guide by simultaneously
threading the yarns to the first holding unit at the first yarn
threading position and the second holding unit at the sec-
ond yarn threading position, moving the first holding unit
to the first placing completion position, and moving the
second holding unit to the second placing completion po-
sition. As a result, the yarns the intervals of which vary
between the upstream and downstream sides in the yarn
running direction are easily placed in the yarn running
spaces aligned at the predetermined intervals in the ar-
rangement direction.
[0012] In the yarn processing apparatus of the present
invention, preferably, the second holding unit includes
second retaining grooves, and intervals of the second
retaining grooves in the arrangement direction are iden-
tical with intervals of the second groove portions.
[0013] In the present invention, intervals of the yarns
threaded to the second retaining grooves of the second
holding unit are identical with those of the second groove
portions in the arrangement direction. It is therefore pos-
sible to reliably hand over the yarns to the respective
second groove portions. Because of this, the yarns can
be accurately threaded to the second regulatory guide
and placed in the yarn running spaces aligned in the ar-
rangement direction.
[0014] In the yarn processing apparatus of the present
invention, preferably, the second holding unit is a rotat-
able roller which is rotatable about a rotation shaft ex-
tending along the arrangement direction.
[0015] In the present invention, when the yarns are
threaded to the second holding unit which is the rotatable
roller, the yarns make contact with a circumferential sur-
face of the rotatable roller at first in a direction orthogonal
to the circumferential surface of the rotatable roller by
means of the friction force between the circumferential
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surface of the rotatable roller and the yarns. With this
arrangement, the intervals of the yarns threaded to the
second holding unit are adjusted to those of the yarns
threaded to the first groove portions of the first holding
unit provided upstream of the second holding unit in the
yarn running direction. Even when the intervals of the
yarns running on the downstream side of the second
holding unit in the yarn running direction are different
from the intervals of the yarns threaded to the second
holding unit, the intervals of the yarns threaded to the
second holding unit are maintained as those are by the
friction force between the circumferential surface of the
rotatable roller and the yarns. Because of this, the inter-
vals of the yarns threaded to the second holding unit are
adjusted to those of the first retaining grooves in the ar-
rangement direction, i.e., to those of the first groove por-
tions and those of the second groove portions in the ar-
rangement direction. It is therefore possible to further re-
liably hand over the yarns to the respective second
groove portions. Because of this, the yarns can be accu-
rately threaded to the second regulatory guide and
placed in the yarn running spaces aligned in the arrange-
ment direction.
[0016] In the yarn processing apparatus of the present
invention, preferably, the yarn placing unit includes a syn-
chronizing mechanism configured to synchronize move-
ment of the first holding unit between the first yarn thread-
ing position and the first placing completion position with
movement of the second holding unit between the sec-
ond yarn threading position and the second placing com-
pletion position.
[0017] When (i) handover of the yarns from one holding
unit to one regulatory guide is performed at first and (ii)
handover of the yarns from the other holding unit to the
other regulatory guide is then performed, the yarns may
be lifted up and detached from one regulatory guide, in
which the handover of the yarns has been completed, in
accordance with the handover of the yarns from the other
holding unit to the other regulatory guide. In the present
invention, the handover of the yarns from the first holding
unit to the first regulatory guide is performable at the
same time as the handover of the yarns from the second
holding unit to the second regulatory guide. It is therefore
possible to further reliably perform yarn threading to two
regulatory guides.
[0018] In the yarn processing apparatus of the present
invention, preferably, the synchronizing mechanism in-
cludes: a first swing arm which is rotatable about a first
swing shaft extending along the arrangement direction
and which swingably supports the first holding unit; and
a second swing arm which is rotatable about a second
swing shaft extending along the arrangement direction
and which swingably supports the second holding unit.
In this regard, the first swing arm includes a first gear,
the second swing arm includes a second gear, and the
synchronizing mechanism is configured to synchronize
movement of the first holding unit and movement of the
second holding unit by rotating the first swing arm and

the second swing arm in a synchronous manner by
means of the first gear and the second gear which mesh
with each other.
[0019] In the present invention, the first holding unit
and the second holding unit are swung in a synchronous
manner such that the first swing arm and the second
swing arm are rotated in a synchronous manner by the
first gear and the second gear which mesh with each
other. With this arrangement, a complicated structure
and complicated control are not required for the synchro-
nized movement of the first holding unit and the second
holding unit.
[0020] In the yarn processing apparatus of the present
invention, preferably, the first yarn threading position is
a position where the first holding unit viewed in the ar-
rangement direction is deviated from yarn paths of the
yarns, which are threaded to the first regulatory guide
and the second regulatory guide, in an opening direction
in which the first groove portions are open and the second
yarn threading position is a position where the second
holding unit viewed in the arrangement direction is devi-
ated from yarn paths of the yarns, which are threaded to
the first regulatory guide and the second regulatory
guide, in an opening direction in which the second groove
portions are open.
[0021] In the present invention, when the yarns are
threaded to the first holding unit at the first yarn threading
position and the second holding unit at the second yarn
threading position, the yarns are suppressed from being
unintentionally threaded to some first groove portions
and some second groove portions to which the yarns are
not supposed to be threaded. It is therefore possible to
further reliably thread the yarns to some first groove por-
tions to which the yarns are supposed to be threaded,
by moving the first holding unit to the first placing com-
pletion position while the yarns are held by the first hold-
ing unit and not threaded to the first regulatory guide. It
is also possible to further reliably thread the yarns to
some second groove portions to which the yarns are sup-
posed to be threaded, by moving the second holding unit
to the second placing completion position while the yarns
are held by the second holding unit and not threaded to
the second regulatory guide.
[0022] In the yarn processing apparatus of the present
invention, preferably, the first regulatory guide viewed in
the arrangement direction is provided not to overlap yarn
paths of the yarns threaded to the first holding unit at the
first yarn threading position.
[0023] In the present invention, when the yarns are
threaded to the first holding unit at the first yarn threading
position, the yarns are further suppressed from being un-
intentionally threaded to some first groove portions to
which the yarns are not supposed to be threaded. It is
therefore possible to further reliably thread the yarns to
some first groove portions to which the yarns are sup-
posed to be threaded, by moving the first holding unit to
the first placing completion position while the yarns are
held by the first holding unit and not threaded to the first
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regulatory guide.
[0024] In the yarn processing apparatus of the present
invention, preferably, the first holding unit at the first plac-
ing completion position is at a position which is provided
upstream of the yarn running spaces in the yarn running
direction and where the yarns held by the first retaining
grooves can be placed in the yarn running spaces, and
the second holding unit at the second placing completion
position is at a position which is provided downstream of
the yarn running spaces in the yarn running direction and
where the yarns held by the second holding unit can be
placed in the yarn running spaces.
[0025] In the present invention, after the yarns the in-
tervals of which vary between the upstream and down-
stream sides in the yarn running direction are simultane-
ously threaded to the first holding unit at the first yarn
threading position and the second holding unit at the sec-
ond yarn threading position, the first holding unit is moved
to the first placing completion position and the second
holding unit is moved to the second placing completion
position. Because of this, without the first regulatory
guide and the second regulatory guide which are de-
scribed above, the yarns the intervals of which vary be-
tween the upstream and downstream sides in the yarn
running direction are placed in the yarn running spaces
aligned at the predetermined intervals in the arrangement
direction. It is therefore possible to reduce the number
of members used for placing the yarns in the yarn running
spaces.
[0026] In the yarn processing apparatus of the present
invention, preferably, the yarn placing unit further in-
cludes a regulator which is switchable between a regu-
latory state in which the yarns threaded to the first holding
unit and the second holding unit are prevented from being
placed in the yarn running spaces and a release state in
which the placing of the yarns is allowed. The regulator
is in the regulatory state when the first holding unit is
moving from the first yarn threading position to the first
placing completion position and the second holding unit
is moving from the second yarn threading position to the
second placing completion position, and is in the release
state when the first holding unit reaches the first placing
completion position and the second holding unit reaches
the second placing completion position.
[0027] The yarns threaded to the first holding unit and
the second holding unit may be placed in the yarn running
spaces before these holding units respectively reach the
first placing completion position and the second placing
completion position. In this case, because these holding
units do not reach the placing completion positions, the
yarns may not be properly placed in the respective yarn
running spaces. In the present invention, the yarns are
prevented from being placed in the yarn running spaces
before the first holding unit and the second holding unit
respectively reach the first placing completion position
and the second placing completion position. It is therefore
possible to properly place the yarns in the respective yarn
running spaces.

[0028] In the yarn processing apparatus of the present
invention, preferably, the second holding unit includes
the second retaining grooves, and intervals of the second
retaining grooves in the arrangement direction are iden-
tical with intervals of the first retaining grooves.
[0029] In the present invention, while the intervals of
the yarns threaded to the second retaining grooves of
the second holding unit are maintained to be identical
with those of the first retaining grooves in the arrange-
ment direction, the first holding unit is moved to the first
placing completion position and the second holding unit
is moved to the second placing completion position. Be-
cause of this, the yarns the intervals of which vary be-
tween the upstream and downstream sides in the yarn
running direction are further reliably placed in the yarn
running spaces aligned at the predetermined intervals in
the arrangement direction.
[0030] In the yarn processing apparatus of the present
invention, preferably, the second holding unit is a rotat-
able roller which is rotatable about a rotation shaft ex-
tending along the arrangement direction.
[0031] In the present invention, when the yarns are
threaded to the second holding unit which is the rotatable
roller, the yarns make contact with a circumferential sur-
face of the rotatable roller at first in a direction orthogonal
to the circumferential surface of the rotatable roller by
means of the friction force between the circumferential
surface of the rotatable roller and the yarns. With this
arrangement, the intervals of the yarns threaded to the
second holding unit are adjusted to those of the yarns
threaded to the first groove portions of the first holding
unit provided upstream of the second holding unit in the
yarn running direction. Even when the intervals of the
yarns running on the downstream side of the second
holding unit in the yarn running direction are different
from the intervals of the yarns threaded to the second
holding unit, the intervals of the yarns threaded to the
second holding unit are maintained as those are by the
friction force between the circumferential surface of the
rotatable roller and the yarns. In this state, as the first
holding unit is moved to the first placing completion po-
sition and the second holding unit is moved to the second
placing completion position, the yarns the intervals of
which vary between the upstream and downstream sides
in the yarn running direction are further reliably placed in
the yarn running spaces aligned at the predetermined
intervals in the arrangement direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a schematic diagram of a yarn production
system.
FIG. 2 is a front view of a yarn processing apparatus
when a first holding guide is at a first yarn threading
position and a second holding guide is at a second
yarn threading position.
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FIG. 3 is a front view of the yarn processing appa-
ratus when the first holding guide is at a first placing
completion position and the second holding guide is
at a second placing completion position.
FIG. 4 is a cross section of a part of a yarn processing
unit taken along a plane which is parallel to a left-
right direction and a front-rear direction.
FIG. 5 is a right side view of the yarn processing
apparatus when the first holding guide is at the first
yarn threading position and the second holding guide
is at the second yarn threading position.
FIG. 6 is a right side view of the yarn processing
apparatus when the first holding guide is at the first
placing completion position and the second holding
guide is at the second placing completion position.
FIG. 7 is a left side view of the yarn processing ap-
paratus when the first holding guide is at the first
yarn threading position and the second holding guide
is at the second yarn threading position.
FIG. 8 is a left side view of the yarn processing ap-
paratus when the first holding guide is at the first
placing completion position and the second holding
guide is at the second placing completion position.
FIG. 9 is a front view of a yarn processing apparatus
of a first modification.
FIG. 10 is a left side view of a yarn processing ap-
paratus of a second modification when a first holding
guide is at a first yarn threading position and a sec-
ond holding guide is at a second yarn threading po-
sition.
FIG. 11 is a left side view of the yarn processing
apparatus of the second modification when the first
holding guide is at a first placing completion position
and the second holding guide is at a second placing
completion position.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] The following will describe an embodiment of
the present invention with reference to figures.

(Overall Structure of Yarn Production System 1)

[0034] The following will describe a preferred embod-
iment of the present invention with reference to figures.
FIG. 1 schematically shows a yarn production system 1.
Hereinafter, the up-down direction on the sheet of FIG.
1 will be referred to as an up-down direction, and the left-
right direction on the sheet will be referred to as a left-
right direction. Furthermore, a direction perpendicular to
the sheet of FIG. 1 will be referred to as a front-rear di-
rection, and a direction toward the viewer of FIG. 1 will
be referred to as a forward direction. These definitions
of the directions will be suitably used hereinbelow.
[0035] The yarn production system 1 is configured to
wind yarns Y spun out from a spinning apparatus 2 by
means of a winding device 4. The spinning apparatus 2
is configured to spin out molten polymer downward as

the yarns Y. As shown in FIG. 1, the yarn production
system 1 includes: oil guides 5 which respectively have
oil nozzles; guides 6; a yarn processing apparatus 7; two
godet rollers 11 and 12; a spun yarn drawing apparatus
3; and the winding device 4. The spinning apparatus 2,
the oil guides 5, and the guides 6 are provided on an
upper floor (on the second floor), and the oil guides 5 and
the guides 6 are provided below the spinning apparatus
2. The yarn processing apparatus 7, two godet rollers 11
and 12, the spun yarn drawing apparatus 3, and the wind-
ing device 4 are provided on a lower floor (on the first
floor).
[0036] The oil guides 5 are provided below the spinning
apparatus 2, and configured to apply oil to the respective
yarns Y spun out downward from the spinning apparatus
2. The guides 6 are provided below the respective oil
guides 5 at regular intervals in the left-right direction, and
configured to individually guide the oiled yarns Y.
[0037] The yarn processing apparatus 7 is provided
below the guides 6 and configured to bundle the yarns
Y, which are individually guided by the guides 6, by
means of the injection of compressed air. The yarn
processing apparatus 7 includes a first regulatory guide
22 and a second regulatory guide 23 (see FIG. 2). The
yarns Y threaded to the first regulatory guide 22 and the
second regulatory guide 23 run at substantially equal in-
tervals in the left-right direction while being substantially
parallel to one another. The yarn processing apparatus
7 will be detailed later.
[0038] The godet rollers 11 and 12 are provided down-
stream of the yarn processing apparatus 7 in a yarn run-
ning direction as shown in FIG. 1, and rotationally driven
by unillustrated motors. The yarns Y spun out from the
spinning apparatus 2 are wound onto the godet roller 11
via the oil guides 5, the guides 6, and the yarn processing
apparatus 7. Subsequently, the yarns Y are sent to the
spun yarn drawing apparatus 3 by the godet roller 11.
The yarns Y heated and drawn by the spun yarn drawing
apparatus 3 are wound onto the godet roller 12, and then
sent to the winding device 4 by the godet roller 12. In this
regard, an interlacing device and other godet rollers are
actually provided downstream of the godet roller 12 and
upstream of the winding device 4 in the yarn running di-
rection. However, FIG. 1 does not illustrate these mem-
bers.
[0039] The spun yarn drawing device 3 is configured
to heat and draw the yarns Y, and provided below the
spinning apparatus 2. The spun yarn drawing apparatus
3 includes a thermal insulation box 60 and five godet
rollers 91 to 95 housed in the thermal insulation box 60.
At a lower part of a right side portion of the thermal insu-
lation box 60, a yarn inlet 60a is formed to introduce the
yarns Y into the thermal insulation box 60. At an upper
part of the right side portion of the thermal insulation box
60, a yarn outlet 60b is formed to take the yarns Y out
from the thermal insulation box 60.
[0040] The lower three godet rollers 91 to 93 are pre-
heating rollers for preliminarily heating the yarns Y which
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are to be drawn. The upper two godet rollers 94 and 95
are conditioning rollers for thermally setting the drawn
yarns Y. The roller surface temperatures of the upper two
godet rollers 94 and 95 are arranged to be higher than
those of the lower three godet rollers 91 to 93. The yarn
feeding speeds of the upper two godet rollers 94 and 95
are higher than those of the lower three godet rollers 91
to 93.
[0041] To begin with, the yarns Y introduced into the
thermal insulation box 60 through the yarn inlet 60a are
preliminarily heated to a drawable temperature while be-
ing transferred by the godet rollers 91 to 93. The prelim-
inarily-heated yarns Y are drawn on account of a differ-
ence between the yarn feeding speed of the godet roller
93 and that of the godet roller 94. Subsequently, the yarns
Y are further heated while being transferred by the godet
rollers 94 and 95. As a result, the drawn state is thermally
set. The yarns Y having been drawn in this way go out
from the thermal insulation box 60 through the yarn outlet
60b.
[0042] The winding device 4 is configured to wind the
yarns Y, and provided below the spun yarn drawing ap-
paratus 3. The winding device 4 includes members such
as a bobbin holder 13 and a contact roller 14. The bobbin
holder 13 is cylindrical in shape, and extends in the front-
rear direction. The bobbin holder 13 is rotationally driven
by an unillustrated motor. To the bobbin holder 13, bob-
bins B are attached to be side by side along an axial
direction of the bobbin holder 13. The winding device 4
is configured to simultaneously wind the yarns Y onto the
bobbins B by rotating the bobbin holder 13, so as to pro-
duce packages P. The contact roller 14 is configured to
apply a predetermined contact pressure to surfaces of
the packages P by making contact with the surfaces of
the packages P, so as to adjust the shape of each pack-
age P.

(Yarn Processing Apparatus 7)

[0043] The following will detail the yarn processing ap-
paratus 7 with reference to FIG. 2 to FIG. 8. In FIG. 2
and FIG. 3, some of the yarns Y are omitted for the sake
of convenience. In FIG. 7 and FIG. 8, the yarns Y are
omitted for the sake of convenience. The yarn processing
apparatus 7 includes a base 20, a yarn processing unit
21, the first regulatory guide 22, the second regulatory
guide 23, and a yarn placing unit 50.
[0044] The base 20 is substantially rectangular paral-
lelepiped in shape. The yarn processing unit 21 is con-
figured to bundle the yarns Y by means of the injection
of compressed air. As shown in FIG. 3 and FIG. 4, the
yarn processing unit 21 is formed in such a way that in-
terlacing pieces 26 aligned in the left-right direction are
provided on a front surface of the base 20 in the front-
rear direction. As shown in FIG. 1, the yarn processing
unit 21 is provided below the guides 6 and above the
godet roller 11.
[0045] As shown in FIG. 4, the yarn processing unit 21

includes yarn running spaces 31, yarn introduction pas-
sages 32, and injection passages 33. The yarn running
spaces 31 extend along the yarn running direction, and
are aligned at substantially equal intervals in an arrange-
ment direction (the left-right direction of FIG. 4) intersect-
ing with the yarn running direction. Each of the intervals
of the yarn running spaces 31 indicates a distance be-
tween the centers of two adjacent yarn running spaces
31 in the left-right direction (see FIG. 4). The yarn running
spaces 31 are provided in the respective interlacing piec-
es 26. When viewed in the yarn running direction, each
yarn running space 31 is substantially elliptical in shape
and is long in the left-right direction. In the yarn running
direction, each yarn running space 31 extends over the
entire length of a corresponding interlacing piece 26 and
is open at the both ends.
[0046] The yarn introduction passages 32 are provided
for the respective yarn running spaces 31 to introduce
the yarns Y to the yarn running spaces 31. In the yarn
running direction, each yarn introduction passage 32 ex-
tends over the entire length of an interlacing piece 26
and is open at the both ends. Each yarn introduction pas-
sage 32 includes a first yarn passage 36, a second yarn
passage 37, and a third yarn passage 38.
[0047] Each first yarn passage 36 is a gap formed be-
tween two adjacent interlacing pieces 26, and extends
in the front-rear direction at a substantially front half of
an interlacing piece 26. A front end of each first yarn
passage 36 in the front-rear direction is an insertion slot
36a from which a yarn Y is inserted.
[0048] Each second yarn passage 37 is connected to
a rear end of the first yarn passage 36 in the front-rear
direction, and extends rightward from the junction with
the first yarn passage 36. Each third yarn passage 38 is
connected to a right end of the second yarn passage 37,
and extends forward from the junction with the second
yarn passage 37 in the front-rear direction. A front end
of each third yarn passage 38 in the front-rear direction
is connected to a yarn running space 31.
[0049] As shown in FIG. 4, approximately a left half of
a front surface of the interlacing piece 26 is provided on
the left side of a substantial central part of the front sur-
face of the interlacing piece 26 in the left-right direction.
This left half of the front surface of the interlacing piece
26 is an inclined surface 26a inclined relative to the left-
right direction so that its left end is provided behind its
right end, i.e., behind the substantial central part of the
front surface of the interlacing piece 26. In the present
embodiment, the substantial central part of the front sur-
face of the interlacing piece 26 is provided on the right
side of an actual central part of the front surface of the
interlacing piece 26 in the left-right direction. Meanwhile,
approximately a right half of the front surface of the in-
terlacing piece 26 is provided on the right side of the
substantial central part of the front surface of the inter-
lacing piece 26 in the left-right direction. This right half
of the front surface of the interlacing piece 26 is an in-
clined surface 26b inclined relative to the left-right direc-
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tion so that its right end is provided behind its left end,
i.e., behind the substantial central part of the front surface
of the interlacing piece 26. With these arrangements, the
inclined surfaces 26a and 26b are provided on both sides
of each first yarn passage 36 in the left-right direction.
Because of this, each of the yarns Y threaded to the later-
described first regulatory guide 22 and the later-de-
scribed second regulatory guide 23 so as to run substan-
tially in parallel to one another is guided by the inclined
surfaces 26a and 26b and threaded to the first yarn pas-
sage 36.
[0050] The injection passages 33 are provided for the
respective yarn running spaces 31. One injection pas-
sage 33 is formed for each interlacing piece 26, and ex-
tends in the front-rear direction. A leading end (front end)
of the injection passage 33 is an injection port 33a which
is open to a rear wall surface of the junction between the
second yarn passage 37 and the third yarn passage 38
in the front-rear direction. With this arrangement, the in-
jection port 33a opposes a yarn running space 31 across
the third yarn passage 38 in the front-rear direction. A
rear end portion of the injection passage 33 is connected
to a fluid supply source 40 via a fluid supply path 43. A
valve 39 is provided on the fluid supply path 43. When
the valve 39 is opened, fluid such as air supplied from
the fluid supply source 40 is supplied to the injection pas-
sage 33 via the fluid supply path 43, and is injected into
the yarn running space 31 through the injection port 33a
of the injection passage 33. As a result, a swirling flow
is generated in the yarn running space 31, and filaments
forming a yarn Y running in the yarn running space 31
are bundled.
[0051] As shown in, e.g., FIG. 2 and FIG. 5, the first
regulatory guide 22 is provided upstream of the yarn
processing unit 21 in the yarn running direction and on
the front surface of the base 20 in the front-rear direction.
As shown in FIG. 2, the first regulatory guide 22 has first
groove portions 22a aligned at regular intervals in the
left-right direction which is the arrangement direction of
the yarns Y. Each of the intervals of the first groove por-
tions 22a indicates a distance between the centers of two
adjacent first groove portions 22a in the left-right direc-
tion. The intervals of the first groove portions 22a are
identical with those of the yarn running spaces 31. Each
first groove portion 22a is open to the front side in the
front-rear direction. A forward direction in the front-rear
direction is equivalent to an opening direction of the
present invention, in which each first groove portion 22a
is open. As shown in FIG. 5, when viewed in the left-right
direction, the first regulatory guide 22 is provided not to
overlap yarn paths of the yarns Y threaded to a first hold-
ing guide 24 (described later) at a first yarn threading
position. In other words, the first regulatory guide 22 is
provided behind the yarn paths of the yarns Y threaded
to the first holding guide 24 at the first yarn threading
position in the front-rear direction.
[0052] As shown in, e.g., FIG. 2 and FIG. 5, the second
regulatory guide 23 is provided downstream of the yarn

processing unit 21 in the yarn running direction and on
the front surface of the base 20 in the front-rear direction.
As shown in FIG. 2, the second regulatory guide 23 has
second groove portions 23a aligned at regular intervals
in the left-right direction in the same manner as the first
groove portions 22a. Each of the intervals of the second
groove portions 23a indicates a distance between the
centers of two adjacent second groove portions 23a in
the left-right direction. Each second groove portion 23a
is open to the front side in the front-rear direction. A di-
rection toward the front side in the front-rear direction is
equivalent to an opening direction of the present inven-
tion, in which each second groove portion 23a is open.
[0053] The positions of the first groove portions 22a
are substantially identical with those of the second
groove portions 23a in the left-right direction. When the
yarns Y running in the yarn running direction are threaded
to the adjacent first groove portions 22a and the adjacent
second groove portions 23a, the movement of the yarns
Y in the left-right direction is regulated and yarn paths
are defined. While the yarns Y are bundled by the yarn
processing unit 21, the first regulatory guide 22 and the
second regulatory guide 23 support the yarns Y.
[0054] The yarn placing unit 50 is configured to place
the yarns Y in the yarn running spaces 31. The yarn plac-
ing unit 50 includes the first holding guide 24 (first holding
unit of the present invention), a second holding guide 25
(second holding unit of the present invention), and a syn-
chronizing mechanism 30.
[0055] The first holding guide 24 is able to hold the
yarns Y threaded to the first regulatory guide 22. The first
holding guide 24 which is cylindrical in shape and which
extends in the left-right direction has first retaining
grooves 24a. The intervals of the first retaining grooves
24a in the left-right direction are identical with those of
the first groove portions 22a in the left-right direction.
Each of the intervals of the first retaining grooves 24a
indicates a distance between the centers of two adjacent
first retaining grooves 24a in the left-right direction. The
movement of the yarns Y threaded to the first retaining
grooves 24a is regulated in the left-right direction. The
positions of the first groove portions 22a are substantially
identical with those of the first retaining grooves 24a in
the left-right direction. The first holding guide 24 is mov-
able between a first yarn threading position (see FIG. 2
and FIG. 5) at which the yarns Y are threaded to the first
holding guide 24 and a first placing completion position
(see FIG. 3 and FIG. 6) at which the first holding guide
24 is deviated from yarn paths of the yarns Y threaded
to the first regulatory guide 22 and the second regulatory
guide 23. In this regard, the yarn paths of the yarns Y
threaded to the first regulatory guide 22 and the second
regulatory guide 23 are yarn paths shown in FIG. 6.
[0056] As shown in FIG. 2 and FIG. 5, the first holding
guide 24 at the first yarn threading position is provided
downstream of the first regulatory guide 22 in the yarn
running direction and in front of the yarn processing unit
21 in the front-rear direction. As shown in FIG. 5, when
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viewed in the left-right direction, the first holding guide
24 at the first yarn threading position is deviated in the
forward direction from the above-described yarn paths
of the yarns Y threaded to the first regulatory guide 22
and the second regulatory guide 23. As shown in FIG. 3
and FIG. 6, the first holding guide 24 at the first placing
completion position is provided upstream of the first reg-
ulatory guide 22 in the yarn running direction and behind
the first regulatory guide 22 in the front-rear direction.
When the first holding guide 24 is moving from the first
yarn threading position to the first placing completion po-
sition, the first holding guide 24 hands over the yarns Y
to the respective first groove portions 22a.
[0057] The second holding guide 25 is able to hold the
yarns Y threaded to the first regulatory guide 22. The
second holding guide 25 is provided downstream of the
first holding guide 24 in the yarn running direction. The
second holding guide 25 which is cylindrical in shape and
which extends in the left-right direction has second re-
taining grooves 25a. The intervals of the second retaining
grooves 25a in the left-right direction are identical with
those of the second groove portions 23a in the left-right
direction. Each of the intervals of the second groove por-
tions 25a indicates a distance between the centers of two
adjacent second groove portions 25a in the left-right di-
rection. The movement of the yarns Y threaded to the
second retaining grooves 25a is regulated in the left-right
direction. The positions of the second groove portions
23a are substantially identical with those of the second
retaining grooves 25a in the left-right direction. The sec-
ond holding guide 25 is movable between a second yarn
threading position (see FIG. 2 and FIG. 5) at which the
yarns Y are threaded to the second holding guide 25 and
a second placing completion position (see FIG. 3 and
FIG. 6) at which the second holding guide 25 is deviated
from the above-described yarn paths of the yarns Y
threaded to the first regulatory guide 22 and the second
regulatory guide 23.
[0058] As shown in FIG. 2 and FIG. 5, the second hold-
ing guide 25 at the second yarn threading position is pro-
vided upstream of the second regulatory guide 23 in the
yarn running direction, downstream of the first holding
guide 24 in the yarn running direction, and in front of the
yarn processing unit 21 in the front-rear direction. As
shown in FIG. 5, when viewed in the left-right direction,
the second holding guide 25 at the second yarn threading
position is deviated in the forward direction from the
above-described yarn paths of the yarns Y threaded to
the first regulatory guide 22 and the second regulatory
guide 23. As shown in FIG. 3 and FIG. 6, the second
holding guide 25 at the second placing completion posi-
tion is provided downstream of the second regulatory
guide 23 in the yarn running direction and behind the
second regulatory guide 23 in the front-rear direction.
When the second holding guide 25 is moving from the
second yarn threading position to the second placing
completion position, the second holding guide 25 hands
over the yarns Y to the respective second groove portions

23a.
[0059] As shown in FIG. 2 and FIG. 5, the first holding
guide 24 at the first yarn threading position is adjacent
to the second holding guide 25 at the second yarn thread-
ing position in the yarn running direction. In this regard,
when the first holding guide 24 and the second holding
guide 25 are adjacent to each other, a distance between
the first holding guide 24 and the second holding guide
25 is 0 to 10 mm.
[0060] The synchronizing mechanism 30 is configured
to synchronize the movement of the first holding guide
24 between the first yarn threading position and the first
placing completion position with the movement of the
second holding guide 25 between the second yarn
threading position and the second placing completion po-
sition. As shown in FIG. 7, the synchronizing mechanism
30 includes a first swing arm 41 which is rotatable about
a first swing shaft 51 extending along the left-right direc-
tion and a second swing arm 42 which is rotatable about
a second swing shaft 52 extending along the left-right
direction.
[0061] As shown in FIG. 2, the first swing arm 41 can-
tilevers a left end of the first holding guide 24 at its leading
end part. The first holding guide 24 is swingable between
the first yarn threading position and the first placing com-
pletion position in such a way that the first swing arm 41
rotates about the first swing shaft 51. When the first hold-
ing guide 24 is at the first yarn threading position, the first
swing arm 41 extends in the front-rear direction (see FIG.
7). When the first holding guide 24 is at the first placing
completion position, the first swing arm 41 extends up-
ward and forward (see FIG. 8).
[0062] As shown in FIG. 2, the second swing arm 42
cantilevers a left end of the second holding guide 25 at
its leading end part. The second holding guide 25 is
swingable between the second yarn threading position
and the second placing completion position in such a way
that the second swing arm 42 rotates about the second
swing shaft 52. When the second holding guide 25 is at
the second yarn threading position, the second swing
arm 42 extends in the front-rear direction (see FIG. 7).
When the second holding guide 25 is at the second plac-
ing completion position, the second swing arm 42 ex-
tends downward and forward (see FIG. 8).
[0063] As shown in FIG. 7, the first swing arm 41 has
a first gear 53 with four teeth, and the second swing arm
42 has a second gear 54 with five teeth. The first gear
53 meshes with the second gear 54. The number of teeth
forming the first gear 53 may not be four. The number of
teeth forming the second gear 54 may not be five.
[0064] The synchronizing mechanism 30 is configured
to rotate the first swing arm 41 and the second swing arm
42 in a synchronous manner by means of the first gear
53 and the second gear 54 which mesh with each other.
For example, the synchronizing mechanism 30 includes
an unillustrated motor configured to rotationally drive one
of the first swing shaft 51 and the second swing shaft 52.
However, the synchronizing mechanism 30 may not in-
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clude the motor. Alternatively, the synchronizing mech-
anism 30 may include, e.g., a lever (not illustrated) at-
tached to one of the first swing arm 41 and the second
swing arm 42. In this case, as the operator pulls the lever,
one of the first swing arm 41 and the second swing arm
42 starts to rotate. Because the first gear 53 meshes with
the second gear 54, the other of the first swing arm 41
and the second swing arm 42 also starts to rotate in sync
with one of the first swing arm 41 and the second swing
arm 42.

(Yarn Threading to Yarn Processing Apparatus 7)

[0065] The following will describe specific processes
of threading the yarns Y to the first regulatory guide 22
and second regulatory guide 23 of the yarn processing
apparatus 7. In the yarn production system 1, yarn
threading to the two regulatory guides 22 and 23 of the
yarn processing apparatus 7 is performed after yarn
threading to the guides 6. The yarn threading to the first
regulatory guide 22 and second regulatory guide 23 of
the yarn processing apparatus 7 is performed by using,
e.g., a suction gun 80 (convergence unit of the present
invention). The suction gun 80 is configured to suck and
converge the yarns Y.
[0066] Before the yarn threading to the yarn processing
apparatus 7, the synchronizing mechanism 30 moves (i)
the first holding guide 24 to the first yarn threading posi-
tion and (ii) the second holding guide 25 to the second
yarn threading position in advance (see FIG. 2). Subse-
quently, the operator threads the yarns Y which are
sucked and bundled by the suction gun 80 to (i) the re-
spective first retaining grooves 24a of the first holding
guide 24 and (ii) the respective second retaining grooves
25a of the second holding guide 25 as shown in FIG. 5.
At this time, the operator performs the yarn threading
while positioning the suction gun 80 so that the intervals
of the yarns Y sucked by a suction port 81 of the suction
gun 80 are adjusted to (i) those of the respective first
retaining grooves 24a of the first holding guide 24 at the
first yarn threading position and (ii) those of the respective
second retaining grooves 25a of the second holding
guide 25 at the second yarn threading position.
[0067] Subsequently, the first holding guide 24 at the
first yarn threading position and the second holding guide
25 at the second yarn threading position are moved to
the first placing completion position and the second plac-
ing completion position, respectively, in a synchronous
manner by the synchronizing mechanism 30. To be more
specific, when viewed from the right side in the left-right
direction, the first holding guide 24 is swung from the first
yarn threading position to the first placing completion po-
sition as the first swing arm 41 rotates counterclockwise
(indicated by a solid arrow in FIG. 7) about the first swing
shaft 51. When viewed from the right side in the left-right
direction, the second holding guide 25 is swung from the
second yarn threading position to the second placing
completion position as the second swing arm 42 rotates

clockwise (indicated by a solid arrow in FIG. 7) about the
second swing shaft 52.
[0068] When the first holding guide 24 is moving from
the first yarn threading position to the first placing com-
pletion position, the yarns Y held by the first holding guide
24 are handed over to the respective first groove portions
22a of the first regulatory guide 22. To be more specific,
after the yarns Y threaded to the first retaining grooves
24a make contact with bottoms of the first groove portions
22a of the first regulatory guide 22, the first holding guide
24 is further moved toward the first placing completion
position. Because of this, the yarns Y threaded to the first
retaining grooves 24a are handed over to the first groove
portions 22a. As a result, the yarn threading to the first
regulatory guide 22 is completed.
[0069] When the second holding guide 25 is moving
from the second yarn threading position to the second
placing completion position, the yarns Y held by the sec-
ond holding guide 25 are handed over to the respective
second groove portions 23a of the second regulatory
guide 23. To be more specific, after the yarns Y threaded
to the second retaining grooves 25a make contact with
bottoms of the second groove portions 23a of the second
regulatory guide 23, the second holding guide 25 is fur-
ther moved toward the second placing completion posi-
tion. Because of this, the yarns Y threaded to the second
retaining grooves 25a are handed over to the second
groove portions 23a. As a result, the yarn threading to
the second regulatory guide 23 is completed.
[0070] The yarns Y threaded to the first regulatory
guide 22 and the second regulatory guide 23 are guided
by the inclined surfaces 26a and 26b of the yarn process-
ing unit 21 and threaded to the first yarn passages 36.

(Effects)

[0071] The yarn processing apparatus 7 of the present
embodiment includes: the first holding guide 24 which is
able to take the first yarn threading position and the first
placing completion position; and the second holding
guide 25 which is able to take the second yarn threading
position and the second placing completion position. The
first holding guide 24 at the first yarn threading position
is adjacent to the second holding guide 25 at the second
yarn threading position in the yarn running direction.
When (i) the yarns Y are converged at the suction gun
80 and (ii) the intervals of the yarns Y in the left-right
direction (arrangement direction) vary between the up-
stream and downstream sides in the yarn running direc-
tion, it is difficult to place the yarns Y in the yarn running
spaces 31 which extend along the yarn running direction
and which are aligned at predetermined intervals in the
left-right direction. In the present embodiment, the first
holding guide 24 at the first yarn threading position is
adjacent to the second holding guide 25 at the second
yarn threading position in the yarn running direction. With
this arrangement, the yarns Y are simultaneously thread-
ed to the first holding guide 24 and the second holding
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guide 25 while being threaded to the first holding guide
24 at the same intervals as the second holding guide 25
in the left-right direction. As (i) the first holding guide 24
to which the yarns Y are threaded takes the first placing
completion position and (ii) the second holding guide 25
to which the yarns Y are threaded takes the second plac-
ing completion position, the yarns Y are placed in the
yarn running spaces 31 while the intervals of the yarns
Y are adjusted to those of the yarn running spaces 31 in
the left-right direction. Because of this, the yarns Y the
intervals of which vary between the upstream and down-
stream sides in the yarn running direction are easily
placed in the yarn running spaces 31 aligned at prede-
termined intervals in the left-right direction.
[0072] The yarn processing apparatus 7 of the present
embodiment further includes: the first regulatory guide
22 provided upstream of the yarn running spaces 31 in
the yarn running direction; and the second regulatory
guide 23 provided downstream of the yarn running spac-
es 31 in the yarn running direction. The first placing com-
pletion position is a position at which the first holding
guide 24 is deviated from the above-described yarn paths
of the yarns Y threaded to the first regulatory guide 22
and the second regulatory guide 23, and the second plac-
ing completion position is a position where the second
holding guide 25 is deviated from the above-described
yarn paths of the yarns Y threaded to the first regulatory
guide 22 and the second regulatory guide 23. When the
first holding guide 24 is moving from the first yarn thread-
ing position to the first placing completion position, the
first holding guide 24 hands over the yarns Y to the first
regulatory guide 22. When the second holding guide 25
is moving from the second yarn threading position to the
second placing completion position, the second holding
guide 25 hands over the yarns Y to the second regulatory
guide 23. When (i) the intervals of the yarns Y vary be-
tween the upstream and downstream sides in the yarn
running direction and (ii) the yarns Y are threaded to the
first regulatory guide 22 and the second regulatory guide
23, the following problem occurs. That is, when the in-
tervals of the yarns Y are adjusted to those of one of the
first regulatory guide 22 and the second regulatory guide
23, these intervals of the yarns Y are different those of
the other of the first regulatory guide 22 and the second
regulatory guide 23 because the intervals of the yarns Y
vary between the upstream and downstream sides in the
yarn running direction. In the present embodiment, the
yarns Y are easily and simultaneously threaded to the
first regulatory guide 22 and the second regulatory guide
23 by simultaneously threading the yarns Y to the first
holding guide 24 at the first yarn threading position and
the second holding guide 25 at the second yarn threading
position, moving the first holding guide 24 to the first plac-
ing completion position, and moving the second holding
guide 25 to the second placing completion position. As
a result, the yarns Y the intervals of which vary between
the upstream and downstream sides in the yarn running
direction are easily placed in the yarn running spaces 31

aligned at predetermined intervals in the left-right direc-
tion.
[0073] In the present embodiment, the second holding
guide 25 has the second retaining grooves 25a. The in-
tervals of the second retaining grooves 25a in the left-
right direction are identical with those of the second
groove portions 23a in the left-right direction. With this
arrangement, the intervals of the yarns Y threaded to the
second retaining grooves 25a of the second holding
guide 25 are identical with those of the second groove
portions 23a in the left-right direction. It is therefore pos-
sible to further reliably hand over the yarns Y to the re-
spective second groove portions 23a. Because of this,
the yarns Y can be accurately threaded to the second
regulatory guide 23 and placed in the yarn running spac-
es 31 aligned in the left-right direction.
[0074] In the present embodiment, the yarn placing unit
50 includes the synchronizing mechanism 30 configured
to synchronize the movement of the first holding guide
24 between the first yarn threading position and the first
placing completion position with the movement of the
second holding guide 25 between the second yarn
threading position and the second placing completion po-
sition. When (i) the handover of the yarns Y from one
holding guide to one regulatory guide is performed at first
and (ii) the handover of the yarns Y from the other holding
guide to the other regulatory guide is then performed, the
yarns Y may be lifted up and detached from one regula-
tory guide, in which the handover of the yarns Y has been
completed, in accordance with the handover of the yarns
Y from the other holding guide to the other regulatory
guide. In the present embodiment, the handover of the
yarns Y from the first holding guide 24 to the first regu-
latory guide 22 is performable at the same time as the
handover of the yarns Y from the second holding guide
25 to the second regulatory guide 23. It is therefore pos-
sible to further reliably perform the yarn threading to the
first regulatory guide 22 and the second regulatory guide
23.
[0075] In the present embodiment, the synchronizing
mechanism 30 includes: the first swing arm 41 which is
rotatable about the first swing shaft 51 extending along
the left-right direction and which swingably supports the
first holding guide 24; and the second swing arm 42 which
is rotatable about the second swing shaft 52 extending
along the left-right direction and which swingably sup-
ports the second holding guide 25. The first swing arm
41 has the first gear 53, and the second swing arm 42
has the second gear 54. The synchronizing mechanism
30 is configured to synchronize the movement of the first
holding guide 24 and that of the second holding guide
25, by rotating the first swing arm 41 and the second
swing arm 42 in a synchronous manner by means of the
first gear 53 and the second gear 54 which mesh with
each other. With this arrangement, the first holding guide
24 and the second holding guide 25 are swung in a syn-
chronous manner such that the first swing arm 41 and
the second swing arm 42 are rotated in a synchronous
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manner by the first gear 53 and the second gear 54 which
mesh with each other. Because of this, a complicated
structure and complicated control are not required for the
synchronized movement of the first holding guide 24 and
the second holding guide 25.
[0076] In the present embodiment, the first yarn thread-
ing position is a position where the first holding guide 24
viewed in the left-right direction is deviated from the
above-described yarn paths of the yarns Y, which are
threaded to the first regulatory guide 22 and the second
regulatory guide 23, in the forward direction, i.e., in the
opening direction in which the first groove portions 22a
are open. The second yarn threading position is a position
where the second holding guide 25 viewed in the left-
right direction is deviated from the above-described yarn
paths of the yarns Y, which are threaded to the first reg-
ulatory guide 22 and the second regulatory guide 23, in
the forward direction, i.e., in the opening direction in
which the second groove portions 23a are open. With
this arrangement, when the yarns Y are threaded to the
first holding guide 24 at the first yarn threading position
and the second holding guide 25 at the second yarn
threading position, the yarns Y are suppressed from be-
ing unintentionally threaded to some first groove portions
22a and some second groove portions 23a to which the
yarns Y are not supposed to be threaded. It is therefore
possible to further reliably thread the yarns Y to some
first groove portions 22a to which the yarns Y are sup-
posed to be threaded, by moving the first holding guide
24 to the first placing completion position while the yarns
Y are held by the first holding guide 24 and not threaded
to the first regulatory guide 22. It is also possible to further
reliably thread the yarns Y to some second groove por-
tions 23a to which the yarns Y are supposed to be thread-
ed, by moving the second holding guide 25 to the second
placing completion position while the yarns Y are held
by the second holding guide 25 and not threaded to the
second regulatory guide 23.
[0077] In the present embodiment, when viewed in the
left-right direction, the first regulatory guide 22 is provided
not to overlap the yarn paths of the yarns Y threaded to
the first holding guide 24 at the first yarn threading posi-
tion. With this arrangement, when the yarns Y are thread-
ed to the first holding guide 24 at the first yarn threading
position, the yarns Y are further suppressed from being
unintentionally threaded to some first groove portions
22a to which the yarns Y are not supposed to be threaded.
It is therefore possible to further reliably thread the yarns
Y to some first groove portions 22a to which the yarns Y
are supposed to be threaded, by moving the first holding
guide 24 to the first placing completion position while the
yarns Y are held by the first holding guide 24 and not
threaded to the first regulatory guide 22.

(Modifications)

[0078] The following will describe modifications of the
above-described embodiment. The members identical

with those in the embodiment above will be denoted by
the same reference numerals, and the explanations
thereof are not repeated.

(First Modification)

[0079] In the embodiment above, the second holding
guide 25 has the second retaining grooves 25a. The in-
tervals of the second retaining grooves 25a in the left-
right direction are identical with those of the second
groove portions 23a in the left-right direction. However,
the second holding guide may not have grooves. As
shown in FIG. 9, for example, a second holding guide
125 of a first modification is a rotatable roller which is
rotatable about a rotation shaft extending along the left-
right direction. The rotatable roller may be a drive roller
which is electrically driven (rotated) by an unillustrated
motor or a free roller (driven roller) which has no driving
force. In this case, the first holding guide 24 included in
a yarn processing apparatus 107 is structured in the
same manner as that in the embodiment above. FIG. 9
shows the first holding guide 24 at the first yarn threading
position and the second holding guide 125 at the second
yarn threading position. With this arrangement, when the
yarns Y are threaded to the second holding guide 125
which is a rotatable roller, the yarns Y make contact with
a circumferential surface of the rotatable roller at first in
a direction orthogonal to the circumferential surface of
the rotatable roller by means of the friction force between
the circumferential surface of the rotatable roller and the
yarns Y. With this arrangement, the intervals of the yarns
Y threaded to the second holding guide 125 are adjusted
to those of the yarns Y threaded to the first retaining
grooves 24a of the first holding guide 24 provided up-
stream of the second holding guide 125 in the yarn run-
ning direction. Even when the intervals of the yarns Y
running on the downstream side of the second holding
guide 125 in the yarn running direction are narrowed by
the suction gun 80 which generates the friction force be-
tween the circumferential surface of the rotatable roller
and the yarns Y, the intervals of the yarns Y threaded to
the second holding guide 125 are maintained as those
are. Because of this, the intervals of the yarns Y threaded
to the second holding guide 125 are adjusted to those of
the first retaining grooves 24a in the left-right direction,
i.e., to those of the first groove portions 22a and those
of the second groove portions 23a in the left-right direc-
tion. It is therefore possible to further reliably hand over
the yarns Y to the respective second groove portions
23a. Because of this, the yarns Y can be further accu-
rately threaded to the yarn processing apparatus 107.
[0080] In the yarn processing apparatus 107 of the first
modification, the posture of the second holding guide 125
functioning as the rotatable roller is suitably arranged in
consideration of the friction force between the circumfer-
ential surface of the rotatable roller and the yarns Y. In
the first modification, the yarns Y may not be threaded
to the first holding guide 24 at the first yarn threading
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position and the second holding guide 125 at the second
yarn threading position at the same time. To be more
specific, the yarns Y may be threaded to the second hold-
ing guide 125 at the second yarn threading position im-
mediately after being threaded to the first holding guide
24 at the first yarn threading position.

(Second Modification)

[0081] In the yarn processing apparatus 7 of the em-
bodiment above, the yarns Y are placed in the yarn run-
ning spaces 31 by being handed over from the first hold-
ing guide 24 to the first regulatory guide 22 and from the
second holding guide 25 to the second regulatory guide
23. However, the yarn processing apparatus of the
present invention may not include the first regulatory
guide 22 and the second regulatory guide 23. As shown
in FIG. 10, for example, a yarn processing apparatus 207
includes a yarn placing unit 150 including a first holding
guide 224 and a second holding guide 225.
[0082] The first holding guide 224 has first retaining
grooves (not illustrated). The intervals of the first retaining
grooves in the left-right direction are identical with those
of the yarn running spaces 31 in the left-right direction.
The first holding guide 224 is able to take a first yarn
threading position (see FIG. 10) and a first placing com-
pletion position (see FIG. 11). In this regard, the first yarn
threading position is a position where the yarns Y are
threaded to the first holding guide 224. As shown in FIG.
10, the first holding guide 224 at the first yarn threading
position is at a position positioned upstream of the yarn
running spaces 31 in the yarn running direction. As shown
in FIG. 11, the first holding guide 224 at the first placing
completion position is at a position which is positioned
upstream of the yarn running spaces 31 in the yarn run-
ning direction and where the yarns Y held by the first
retaining grooves can be placed in the yarn running spac-
es 31. In the second modification, the first yarn threading
position and first placing completion position of the first
holding guide 224 are the same position.
[0083] The second holding guide 225 has second re-
taining grooves (not illustrated). The intervals of the sec-
ond retaining grooves in the left-right direction are iden-
tical with those of the yarn running spaces 31 in the left-
right direction. The second holding guide 225 is able to
take a second yarn threading position (see FIG. 10) and
a second placing completion position (see FIG. 11). In
this regard, the second yarn threading position is a po-
sition where the yarns Y are threaded to the second hold-
ing guide 225. As shown in FIG. 10, the second holding
guide 225 at the second yarn threading position is at a
position positioned upstream of the yarn running spaces
31 in the yarn running direction. As shown in FIG. 11, the
second holding guide 225 at the second placing comple-
tion position is at a position which is positioned down-
stream of the yarn running spaces 31 in the yarn running
direction and where the yarns Y held by the second re-
taining grooves can be placed in the yarn running spaces

31. The first holding guide 224 at the first yarn threading
position is adjacent to the second holding guide 225 at
the second yarn threading position in the yarn running
direction.
[0084] For example, the movement of the second hold-
ing guide 225 between the second yarn threading posi-
tion and the second placing completion position may be
performed by a motor-driven movement mechanism (not
illustrated) or may be manually performed by the opera-
tor.
[0085] The yarn placing unit 150 of the second modi-
fication further includes a regulator 231, a supporter 232,
and a rotation shaft 233. The regulator 231 is switchable
between a regulatory state and a release state. The reg-
ulator 231 in the regulatory state is configured to prevent
the yarns Y threaded to the first holding guide 224 and
the second holding guide 225 from being placed in the
yarn running spaces 31 (see FIG. 10). Such regulation
is canceled when the regulating member 231 is in the
release state (see FIG. 11). The regulator 231 is provided
downstream of the yarn running spaces 31 in the yarn
running direction. The rotation shaft 233 extends along
the left-right direction, and is formed at the base 20. The
base end part of the supporter 232 is connected to the
rotation shaft 233 while the leading end part of the sup-
porter 232 is connected to the regulator 231. In other
words, the regulator 231 is connected to the rotation shaft
233 through the supporter 232. The regulator 231 is
switchable between the regulatory state and the release
state by rotating about the rotation shaft 233.
[0086] The following will describe a process of placing
the yarns Y in the yarn running spaces 31 of the yarn
processing unit 21. The yarn threading to the first holding
guide 224 and the second holding guide 225 is performed
by using, e.g., the suction gun 80. To begin with, as shown
in FIG. 10, the first holding guide 224 is moved to the first
yarn threading position, and the second holding guide
225 is moved to the second yarn threading position. At
this time, the regulator 231 is in the regulatory state. The
operator then threads the yarns Y which are bundled and
sucked by the suction gun 80 to (i) the respective first
retaining grooves of the first holding guide 224 and (ii)
the second retaining grooves of the second holding guide
225.
[0087] Subsequently, as shown in FIG. 11, the second
holding guide 225 is moved to the second placing com-
pletion position. While the second holding guide 225 is
moved from the second yarn threading position to the
second placing completion position, the regulator 231 is
in the regulatory state. When the second holding guide
225 reaches the second placing completion position, the
regulator 231 rotates downward about the rotation shaft
233 to be switched to the release state as shown in FIG.
11. Because of this, the yarns Y threaded to the first hold-
ing guide 224 and the second holding guide 225 are
placed in the yarn running spaces 31.
[0088] In the second modification, after the yarns Y the
intervals of which vary between the upstream and down-
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stream sides in the yarn running direction are simultane-
ously threaded to the first holding guide 224 at the first
yarn threading position and the second holding guide 225
at the second yarn threading position, the first holding
guide 224 is moved to the first placing completion position
and the second holding guide 225 is moved to the second
placing completion position. As a result, without the first
regulatory guide 22 and the second regulatory guide 23
which are described above, the yarns Y the intervals of
which vary between the upstream and downstream sides
in the yarn running direction are placed in the yarn run-
ning spaces 31 aligned at predetermined intervals in the
arrangement direction. It is therefore possible to reduce
the number of members used for placing the yarns Y in
the yarn running spaces.
[0089] The yarns Y threaded to the first holding guide
224 and the second holding guide 225 may be placed in
the yarn running spaces 31 before these holding guides
224 and 225 respectively reach the first placing comple-
tion position and the second placing completion position.
In this case, because these holding guides 224 and 225
do not reach the respective placing completion positions,
the yarns Y may not be properly placed in the respective
yarn running spaces 31. In the second modification, the
yarns Y are prevented from being placed in the yarn run-
ning spaces 31 before the first holding guide 224 and the
second holding guide 225 reach the respective placing
completion positions. It is therefore possible to properly
place the yarns Y in the respective yarn running spaces
31.
[0090] In the second modification, the first yarn thread-
ing position and first placing completion position of the
first holding guide 224 are the same position. However,
the first holding guide 224 may be moveable between
the first yarn threading position and the first placing com-
pletion position. In this case, for example, the first holding
guide 224 is moveable between a first yarn threading
position positioned downstream of the yarn running spac-
es 31 in the yarn running direction and a first placing
completion position positioned upstream of the yarn run-
ning spaces 31 in the yarn running direction. In this case,
for example, the second yarn threading position and sec-
ond placing completion position of the second holding
guide 225 are the same position positioned downstream
of the yarn running spaces 31 in the yarn running direc-
tion. In the second modification, both of the first holding
guide 224 and the second holding guide 225 may be
configured to move.
[0091] In the second modification, the second holding
guide 225 has the second retaining grooves. However,
the second holding guide 225 may not have the second
retaining grooves. For example, the second holding
guide 225 may be a rotatable roller which is rotatable
about a rotation shaft extending along the left-right direc-
tion in the same manner as in the above-described first
modification.

(Other Modifications)

[0092] In the embodiment above, the yarn processing
apparatus 7 is configured to bundle the yarns Y by means
of the injection of compressed air. However, the disclo-
sure is not limited to this yarn processing apparatus. The
yarn processing apparatus may be another apparatus in
which the regulatory guides (the first regulatory guide
and the second regulatory guide) are provided upstream
and downstream of the yarn processing unit in order to
perform a predetermined process for the yarns Y running
at substantially equal intervals and in parallel to one an-
other by means of the yarn processing unit. For example,
the yarn processing apparatus may be another apparatus
which includes a member such as an oil nozzle config-
ured to apply oil to the yarns Y and a tension sensor
configured to detect the tension of the yarns Y as the
yarn processing unit.
[0093] In the embodiment above, the first holding guide
24 is swung by the first swing arm 41, and the second
holding guide 25 is swung by the second swing arm 42.
However, the first holding guide 24 and the second hold-
ing guide 25 may not be guides of a swing type. For ex-
ample, the first holding guide 24 may be movable be-
tween the first yarn threading position and the first placing
completion position by being moved in the up-down di-
rection and the front-rear direction. Similarly, the second
holding guide 25 may be movable between the second
yarn threading position and the second placing comple-
tion position by being moved in the up-down direction
and the front-rear direction. To be more specific, the first
holding guide 24 at the first yarn threading position is
moved to the first placing completion position by being
moved upward and then rearward. The second holding
guide 25 at the second yarn threading position is moved
to the second placing completion position by being
moved downward and then rearward. Alternatively, the
first holding guide 24 may be movable between the first
yarn threading position and the first placing completion
position in an oblique direction. Similarly, the second
holding guide 25 may be movable between the second
yarn threading position and the second placing comple-
tion position in an oblique direction.
[0094] In the embodiment above, the yarn processing
apparatus 7 includes the synchronizing mechanism 30
configured to synchronize the movement of the first hold-
ing guide 24 with the movement of the second holding
guide 25. However, the yarn processing apparatus 7 may
not include the synchronizing mechanism 30. In this
case, the movement of the first holding guide 24 between
the first yarn threading position and the first placing com-
pletion position is performed independently from the
movement of the second holding guide 25 between the
second yarn threading position and the second placing
completion position.
[0095] In the embodiment above, the yarn threading
to the yarn processing apparatus 7 is performed by using
the suction gun 80. However, a hook guide configured
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to converge the yarns Y at one position may be used for
performing the yarn threading.
[0096] In the embodiment above, the first holding guide
24 at the first yarn threading position and the second
holding guide 25 at the second yarn threading position
are provided downstream of the first regulatory guide 22
and upstream of the second regulatory guide 23 in the
yarn running direction. However, the first holding guide
24 at the first yarn threading position and the second
holding guide 25 at the second yarn threading position
may be provided upstream of the first regulatory guide
22 in the yarn running direction or downstream of the
second regulatory guide 23 in the yarn running direction.
[0097] In the embodiment above, when the first holding
guide 24 reaches the first placing completion position,
the movement of the first holding guide 24 from the first
yarn threading position to the first placing completion po-
sition stops. However, the first holding guide 24 may be
moved further across the first placing completion position
after reaching the first placing completion position. For
example, the first holding guide 24 may be moved across
the first placing completion position to a position behind
the yarn processing unit 21. The same applies to the
second holding guide 25. In the embodiment above,
when the second holding guide 25 reaches the second
placing completion position, the movement of the second
holding guide 25 from the second yarn threading position
to the second placing completion position stops. Howev-
er, the second holding guide 25 may be moved further
across the second placing completion position after
reaching the second placing completion position. For ex-
ample, the second holding guide 25 may be moved
across the second placing completion position to a posi-
tion behind the yarn processing unit 21.
[0098] In the embodiment above, the first retaining
grooves 24a may be provided on the entire circumferen-
tial surface of the first holding guide 24 or on a part of
the circumferential surface of the first holding guide 24.
In this regard, the first retaining grooves 24a need to be
formed so that the yarns Y are not detached from the first
retaining grooves 24a while the first holding guide 24 is
moving from the first yarn threading position to the first
placing completion position. Similarly, the second retain-
ing grooves 25a may be provided on the entire circum-
ferential surface of the second holding guide 25 or on a
part of the circumferential surface of the second holding
guide 25. In this regard, the second retaining grooves
25a need to be formed so that the yarns Y are not de-
tached from the second retaining grooves 25a while the
second holding guide 25 is moving from the second yarn
threading position to the second placing completion po-
sition.
[0099] In the embodiment above, the yarn processing
apparatus 7 is provided below the guides 6 and above
the godet roller 11 in the yarn production system 1. How-
ever, the position of the yarn processing apparatus 7 is
not limited to this. When (i) yarn threading is performed
by using the suction gun 80, etc. so that the intervals of

the yarns Y vary between the upstream and downstream
sides in the yarn running direction and (ii) the yarns Y
are threaded to two regulatory guides (the first regulatory
guide and the second regulatory guide) which are sepa-
rated from each other in the yarn running direction and
which have the respective groups of groove portions (the
first groove portions and the second groove portions),
the present invention is effective. In this regard, the in-
tervals of groove portions in one group are identical with
those in the other group in the arrangement direction.
[0100] In the embodiment above, the yarns Y which
are converged at the suction gun 80 functioning as the
convergence unit are placed in the yarn running spaces
31 formed at the yarn processing unit 21. In the arrange-
ment direction of the yarns Y, the intervals of upstream
parts in the yarn running direction of the yarns Y are larger
than those of downstream parts in the yarn running di-
rection of the yarns Y. In the arrangement direction of
the yarns Y placed in the yarn running spaces 31, how-
ever, the intervals of upstream parts in the yarn running
direction of the yarns Y may be smaller than those of
downstream parts in the yarn running direction of the
yarns Y.

Claims

1. A yarn processing apparatus (7, 107, 207) compris-
ing: a yarn processing unit (21) in which yarn running
spaces (31) are formed and which is configured to
perform a predetermined process for yarns (Y) run-
ning in the yarn running spaces (31), the yarn running
spaces (31) extending along a yarn running direction
and being aligned at predetermined intervals in an
arrangement direction intersecting with the yarn run-
ning direction; and

a yarn placing unit (50, 150) configured to place
the yarns (Y) in the yarn running spaces (31),
the yarn placing unit (50, 150) including:

a first holding unit (24, 224) including first
retaining grooves (24a) aligned in the ar-
rangement direction; and
a second holding unit (25, 125, 225) which
is provided downstream of the first holding
unit (24, 224) in the yarn running direction
and which is configured to hold the yarns
(Y) while intervals of the yarns (Y) held by
the first retaining grooves (24a) are main-
tained,
the first holding unit (24, 224) being able to
take a first yarn threading position where
the yarns (Y) are threaded to the first holding
unit (24, 224) and a first placing completion
position which is positioned upstream of the
yarn running spaces (31) in the yarn running
direction and where placing of the yarns (Y)
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in the yarn running spaces (31) is complet-
ed,
the second holding unit (25, 125, 225) being
able to take a second yarn threading posi-
tion where the yarns (Y) are threaded to the
second holding unit (25, 125, 225) and a
second placing completion position which
is positioned downstream of the yarn run-
ning spaces (31) in the yarn running direc-
tion and where the placing of the yarns (Y)
in the yarn running spaces (31) is complet-
ed, and
the first holding unit (24, 224) at the first yarn
threading position being adjacent to the
second holding unit (25, 125, 225) at the
second yarn threading position in the yarn
running direction.

2. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 1, further comprising: a first regulatory
guide (22) which includes first groove portions (22a)
and which is provided at a position which is posi-
tioned upstream of the yarn running spaces (31) in
the yarn running direction and where the yarns (Y)
threaded to the first groove portions (22a) are able
to be placed in the yarn running spaces (31), intervals
of the first groove portions (22a) in the arrangement
direction being identical with intervals of the first re-
taining grooves (24a); and

a second regulatory guide (23) which includes
second groove portions (23a) and which is pro-
vided at a position which is positioned down-
stream of the yarn running spaces (31) in the
yarn running direction and where the yarns (Y)
threaded to the second groove portions (23a)
are able to be placed in the yarn running spaces
(31), intervals of the second groove portions
(23a) in the arrangement direction being identi-
cal with intervals of the first groove portions
(22a), wherein,
the first placing completion position is a position
where the first holding unit (24, 224) is deviated
from yarn paths of the yarns (Y) threaded to the
first regulatory guide (22) and the second regu-
latory guide (23),
the second placing completion position is a po-
sition where the second holding unit (25, 125,
225) is deviated from yarn paths of the yarns (Y)
threaded to the first regulatory guide (22) and
the second regulatory guide (23),
the first holding unit (24, 224) is configured to
hand over the yarns (Y) to the first regulatory
guide (22) when the first holding unit (24, 224)
is moving from the first yarn threading position
to the first placing completion position, and
the second holding unit (25, 125, 225) is config-
ured to hand over the yarns (Y) to the second

regulatory guide (23) when the second holding
unit (25, 125, 225) is moving from the second
yarn threading position to the second placing
completion position.

3. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 2, wherein, the second holding unit (25,
125, 225) includes second retaining grooves (25a),
and intervals of the second retaining grooves (25a)
in the arrangement direction are identical with inter-
vals of the second groove portions (23a).

4. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 2, wherein, the second holding unit (25,
125, 225) is a rotatable roller which is rotatable about
a rotation shaft extending along the arrangement di-
rection.

5. The yarn processing apparatus (7, 107, 207) accord-
ing to any one of claims 2 to 4, wherein, the yarn
placing unit (50, 150) includes a synchronizing
mechanism (30) configured to synchronize move-
ment of the first holding unit (24, 224) between the
first yarn threading position and the first placing com-
pletion position with movement of the second holding
unit (25, 125, 225) between the second yarn thread-
ing position and the second placing completion po-
sition.

6. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 5, wherein, the synchronizing mecha-
nism (30) includes:

a first swing arm (41) which is rotatable about a
first swing shaft (51) extending along the ar-
rangement direction and which swingably sup-
ports the first holding unit (24, 224); and
a second swing arm (42) which is rotatable about
a second swing shaft (52) extending along the
arrangement direction and which swingably
supports the second holding unit (25, 125, 225),
the first swing arm (41) includes a first gear (53),
the second swing arm (42) includes a second
gear (54), and
the synchronizing mechanism (30) is configured
to synchronize movement of the first holding unit
(24, 224) and movement of the second holding
unit (25, 125, 225) by rotating the first swing arm
(41) and the second swing arm (42) in a syn-
chronous manner by means of the first gear (53)
and the second gear (54) which mesh with each
other.

7. The yarn processing apparatus (7, 107, 207) accord-
ing to any one of claims 2 to 6, wherein, the first yarn
threading position is a position where the first holding
unit (24, 224) viewed in the arrangement direction is
deviated from yarn paths of the yarns (Y), which are
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threaded to the first regulatory guide (22) and the
second regulatory guide (23), in an opening direction
in which the first groove portions (22a) are open and
the second yarn threading position is a position
where the second holding unit (25, 125, 225) viewed
in the arrangement direction is deviated from yarn
paths of the yarns (Y), which are threaded to the first
regulatory guide (22) and the second regulatory
guide (23), in an opening direction in which the sec-
ond groove portions (23a) are open.

8. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 7, wherein, the first regulatory guide (22)
viewed in the arrangement direction is provided not
to overlap yarn paths of the yarns (Y) threaded to
the first holding unit (24, 224) at the first yarn thread-
ing position.

9. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 1, wherein, the first holding unit (24, 224)
at the first placing completion position is at a position
which is provided upstream of the yarn running spac-
es (31) in the yarn running direction and where the
yarns (Y) held by the first retaining grooves (24a)
can be placed in the yarn running spaces (31), and
the second holding unit (25, 125, 225) at the second
placing completion position is at a position which is
provided downstream of the yarn running spaces
(31) in the yarn running direction and where the yarns
(Y) held by the second holding unit (25, 125, 225)
can be placed in the yarn running spaces (31).

10. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 9, wherein, the yarn placing unit (50,
150) further includes a regulator (231) which is
switchable between a regulatory state in which the
yarns (Y) threaded to the first holding unit (24, 224)
and the second holding unit (25, 125, 225) are pre-
vented from being placed in the yarn running spaces
(31) and a release state in which the placing of the
yarns (Y) is allowed, and
the regulator (231) is in the regulatory state when
the first holding unit (24, 224) is moving from the first
yarn threading position to the first placing completion
position and the second holding unit (25, 125, 225)
is moving from the second yarn threading position
to the second placing completion position and is in
the release state when the first holding unit (24, 224)
reaches the first placing completion position and the
second holding unit (25, 125, 225) reaches the sec-
ond placing completion position.

11. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 9 or 10, wherein, the second holding unit
(25, 125, 225) includes the second retaining grooves
(25a), and intervals of the second retaining grooves
(25a) in the arrangement direction are identical with
intervals of the first retaining grooves (24a).

12. The yarn processing apparatus (7, 107, 207) accord-
ing to claim 9 or 10, wherein, the second holding unit
(25, 125, 225) is a rotatable roller which is rotatable
about a rotation shaft extending along the arrange-
ment direction.
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