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(54) MIXED YARN PRODUCTION DEVICE
(67)  To provide a combined yarn producing device
capable of suppressing swaying of a second group of
yarns on rollers to which the yarns are guided so as to
reduce possible damage to the yarns.

The combined yarn producing device includes: heat-
ing rollers (31 to 35) configured to heat a first group of
yarns (Y1) obtained as a result of dividing a plurality of
yarns by a yarn dividing guide (11); a yarn feed roller (12)
configured to cause the first group of yarns (Y1) to enter
a heat retention box (30) from an inlet (30a); a yarn feed
roller (13) to which the first group of yarns (Y1) caused
to pass through the heating rollers (31 to 35) and leave
the heat retention box (30) from an outlet (30b) are guid-
ed; a guide roller (36, 37) configured to guide a second
group of yarns (Y2) obtained as a result of dividing a
plurality of yarns by the yarn dividing guide (11) to the
yarn feed roller (13) without causing the second group
of yarns (Y2) to pass through the heating rollers (31 to
35); an interlacer (16); a yarn doubling unit (18); and a
yarn combining guide (20) having a plurality of guide por-
tions arranged along an axial direction upstream from
the yarn feed roller (13) and the yarn doubling unit (18)
in a yarn traveling direction, the plurality of guide portions

configured to combine and guide the first group of yarns
(Y1) and the second group of yarns (Y2).
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The present invention relates to a combined
yarn producing device configured to divide a plurality of
yarns spun from a spinning unit into a first group of yarns
and a second group of yarns so as to perform different
processing on the groups of yarns, and thereafter com-
bine the first group of yarns and the second group of
yarns.

DESCRIPTION OF THE BACKGROUND ART

[0002] Patent Document 1, e.g., discloses a take-up
configured to take up a plurality of yarns 10 spun from a
spinning unit 2. In FIG. 2, e.g., of Patent Document 1, a
yarn feed roller 16, five heating rollers 4 (4ato 4e), ayarn
feedroller 17, and the like are disclosed as a roller having
wound therearound a plurality of yarns spun from the
spinning unit 2. The rollers are arranged such that their
respective axes are parallel to a forward-and-backward
direction. The five heating rollers 4 (4a to 4e) are accom-
modated in a heat retention box 26, and the five heating
rollers 4 (4a to 4e) are configured to perform drawing and
heat-setting. The heat retention box 26 has a slit 26b
formed at a bottom at a right side thereof, and has a slit
26¢ formed at an upper end at a right side thereof. The
yarn feed roller 16 is arranged immediately to a right side
of the slit 26b, and the yarn feed roller 17 is arranged
immediately to a right side of the slit 26¢. A plurality of
yarns spun from the spinning unit 2 are arranged along
a left-and-right direction, and are fed to the yarn feed
roller 16 while an arrangement direction being changed
to a forward-and-backward direction. The plurality of
yarns fed to the yarn feedroller 16 enter the heat retention
box 26 from the slit 26b, travel via the heating rollers 4a
to 4e, and leave the heat retention box 26 from the slit
26¢. The plurality of yarns fed from the slit 26¢ are fed to
the yarn feed roller 17. The plurality of yarns fed to the
yarn feed roller 17 are further fed downward to the yarn
feed roller 11.

[0003] In recent years, it has been considered that
combined yarns (BSY: Bi-Shrinkage Yarn) are produced
as a result of combining drawn yarns (FDY: Fully Drawn
Yarn) having been drawn and heat-set and partially ori-
ented yarns (POY: Partially Oriented Yarn) having not
been drawn or heat-set, through the use of a configura-
tion of a take-up device 100 disclosed in Patent Docu-
ment 1. It has been known that the drawn yarns and the
partially oriented yarns are different in rate of shrinkage
from each other, and combined yarns obtained as a result
of doubling such two types of yarns different in rate of
shrinkage have a good texture.
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(Prior Art Documents)
(Patent Documents)

[0004] Patent Document 1: Japanese Examined Pat-
ent Application Publication No. 2015-187324

(Problems to be Solved)

[0005] When producing combined yarns through the
use of the take-up device 100 disclosed in Patent Doc-
ument 1, however, the partially oriented yarns having not
been drawn or heat-set may sway on rollers to which the
yarns are guided because such yarns have unstable ten-
sion. If any yarns sway on a roller to which such yarns
are guided, the yarns may be damaged due to friction
between the yarns and a surface of the roller.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view
of the above-described circumstances, and an object
thereof is to provide a combined yarn producing device,
configured to combine a first group of yarns having been
drawn and heat-set and a second group of yarns having
notbeen drawn or heat-set, thereby to produce combined
yarns, the combined yarn producing device capable of
suppressing swaying of the second group of yarns on
rollers to which the yarns are guided so as to reduce
possible damage to the ya rns.

(Means for Solving Problems)

[0007] A first aspect of the present invention is a com-
bined yarn producing device configured to perform dif-
ferent processing on a first group of yarns and a second
group of yarns out of a plurality of yarns spun from a
spinning unit, and thereafter combine the first group of
yarns and the second group of yarns thereby to produce
combined yarns, the combined yarn producing device
comprising:

ayarn dividing guide configured to divide the plurality
of yarns into the first group of yarns and the second
group of yarns;

a first heating roller configured to heat the first group
of yarns obtained as a result of dividing the plurality
of yarns by the yarn dividing guide;

a second heating roller arranged downstream from
the first heating roller in a yarn traveling direction,
the second heating roller configured to draw and
heat-set the first group of yarns between the first
heating roller and the second heating roller;

a heat retention box configured to accommodate the
first heating roller and the second heating roller hav-
ing a first opening formed at a lower part of a wall
thereof and a second opening formed at an upper
part of the wall thereof;
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a first yarn feed roller configured to cause the first
group of yarns obtained as a result of dividing the
plurality of yarns by the yarn dividing guide to enter
the heat retention box from the first opening;

a second yarn feed roller configured such that the
first group of yarns caused to enter the heat retention
box from the first opening, pass through the first heat-
ing roller and the second heating roller, and thereaf-
ter leave the heat retention box from the second
opening are guided to the second yarn feed roller;
a guide roller configured to guide the second group
of yarns obtained as a result of dividing the plurality
of yarns by the yarn dividing guide to the second
yarn feed roller without passing through either the
first heating roller or the second heating roller;

a yarn doubling unit arranged downstream from the
second yarn feed roller in a yarn traveling direction,
the yarn doubling unit configured to double the first
group of yarns and the second group of yarns;

a yarn combining unit arranged upstream from the
yarn doubling unit in a yarn traveling direction, the
yarn combining unit configured to auxiliary double
the first group of yarns and the second group of
yarns; and

a yarn combining guide having a plurality of guide
portions arranged along an axial direction of the sec-
ond yarn feed roller downstream from any of the sec-
ond heating roller and the guide roller in a yarn
traveling direction as well as upstream from any of
the yarn combining unit and the second yarn feed
roller in a yarn traveling direction, the plurality of
guide portions configured to combine and guide the
first group of yarns having been drawn and heat-set
and the second group of yarns having not been
drawn or heat-set.

[0008] According to the above-described first aspect
of the combined yarn producing device, the first group of
yarns having been drawn and heat-set and the second
group of yarns having not been drawn or heat-set are
combined and guided to the second yarn feed roller by
the plurality of guide portions arranged along an axial
direction of the second yarn feed roller. The movement
of the first group of yarns and the second group of yarns
in an arrangement direction is restricted by the plurality
of guide portions, and therefore, auxiliary doubling of the
first group of yarns and the second group of yarns is more
likely to occur in comparison to a case on the second
yarn feed roller. As a result, swaying of the second group
ofyarns on the second yarn feed roller can be suppressed
by the first group of yarns, and thereby, possible damage
to the second group of yarns can be reduced.

[0009] It is to be noted that the yarn combining unit
may be arranged upstream from the second yarn feed
roller in a yarn traveling direction, or may be arranged
downstream from the second yarn feed roller in a yarn
traveling direction.

[0010] A second aspect of the present invention is the
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combined yarn producing device, wherein itis more pref-
erable that

the guide roller is arranged such that

a lower-sided angle out of two angles formed be-
tween a yarn path of the second group of yarns from
the guide roller to the yarn combining guide and a
yarn path from the yarn combining guide to the sec-
ond yarn feed roller is 180 = 30 [°].

[0011] According to the above-described second as-
pect of the combined yarn producing device, the lower-
sided angle out of the two angles formed between a yarn
path of the second group of yarns from the guide roller
to the yarn combining guide and a yarn path from the
yarn combining guide to the second yarn feed roller is
180 = 30 [°], and therefore, possible damage to the sec-
ond group of yarns can be reduced. More specifically, it
is preferable thata yarn path of the second group of yarns
from the guide roller to the second yarn feed roller is
linear. When the yarn combining guide is arranged down-
stream from the guide roller in a yarn traveling direction
as well as upstream from the second yarn feed roller in
ayarn traveling direction, however, there is a probability
that the second group of yarns would be bent at the yarn
combining guide, and the second group of yarns would
be damaged. In this regard, according to the above-de-
scribed second aspect of the combined yarn producing
device, even if the yarn combining guide is arranged
downstream from the guide roller in a yarn traveling di-
rection as well as upstream from the second yarn feed
roller in a yarn traveling direction, possible damage to
the second group of yarns can be reduced.

[0012] A third aspect of the present invention is the
combined yarn producing device, wherein itis more pref-
erable that

the yarn combining unit is arranged upstream from the
second yarn feed roller in a yarn traveling direction, and
is configured to auxiliary double the combined first group
of yarns and second group of yarns and guide the aux-
iliary doubled yarns to the second yarn feed roller.
[0013] According to the above-described third aspect
of the combined yarn producing device, the yarn com-
bining unit is arranged downstream from the yarn com-
bining guide in a yarn traveling direction as well as up-
stream from the second yarn feedroller in ayarntraveling
direction, and therefore, the combined first group of yarns
and second group of yarns are auxiliary doubled, and the
auxiliary doubled yarns are guided to the second yarn
feed roller. As a result, in comparison to a case where
yarns obtained as a result of simply combining but not
doubling the first group of yarns and the second group
of yarns are guided to the second yarn feed roller, it be-
comes possible to further suppress swaying of the sec-
ond group of yarns Y2 on the second yarn feed roller.
[0014] A fourth aspect of the present invention is the
combined yarn producing device, wherein itis more pref-
erable that
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the plurality of yarns spun from the spinning unit are
arranged along one horizontal direction, and the yarn
dividing guide is arranged along the one horizontal
direction, wherein

the second yarn feed roller is arranged such that an
axial direction thereof is horizontal and is perpendic-
ular to the one horizontal direction, and wherein
the guide roller includes

a first guide roller arranged so as to be parallel in
axial direction to the second yarn feed roller, the first
guide roller configured such that the second group
of yarns obtained as a result of dividing the plurality
of yarns by the yarn dividing guide are guided to the
first guide roller while an arrangement direction of
the second group of yarns being changed, and
asecond guide roller arranged downstream from the
first guide roller in a yarn traveling direction, and ar-
ranged above the first guide roller so as to be parallel
in axial direction to the first guide roller.

[0015] Accordingto the above-described fourth aspect
of the combined yarn producing device, the yarn dividing
guide is arranged along the one horizontal direction, and
the second yarn feed roller is arranged such that an axial
direction thereof is horizontal and is perpendicular to the
one horizontal direction. The second group of yarns ob-
tained as a result of dividing the plurality of yarns by the
yarn dividing guide are, therefore, guided to the first guide
roller while an arrangement direction thereof being
changed. However, the second guide roller is arranged
above the first guide roller so as to be parallel in axial
direction to each other, and therefore, even if a distance
necessary to change an arrangement direction of the
second group of yarns obtained as a result of dividing
the plurality of yarns by the yarn dividing guide is secured,
possible damage to the second group of yarns can be
suitably reduced.

[0016] To explain in detail, when a distance necessary
to change an arrangement direction of the second group
of yarns obtained as a result of dividing the plurality of
yarns by the yarn dividing guide is secured, a position at
which the first guide roller is arranged becomes lower.
In such a case, even without any second guide roller
arranged, if the yarn combining guide is arranged along
a yarn path of the second group of yarns between the
first guide roller and the second yarn feed roller, it is pos-
sible to suppress bending of the second group of yarns,
and to reduce possible damage to the second group of
yarns. In such a case, however, it is necessary to bend
the first group of yarns caused to leave from the second
opening by the yarn combining guide. Although the first
group of yarns have been drawn and heat-set, if such
first group of yarns are bent largely, there is a probability
that the first group of yarns would be damaged, which is
not preferable. Further, if the first group of yarns are bent
largely, there is a probability that the first group of yarns
would interfere with the heat retention box when being
caused to leave the heat retention box from the second
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opening. When the second guide rolleris arranged down-
stream from the first guide roller in a yarn traveling direc-
tion and is arranged above the first guide roller, therefore,
even if a distance necessary to change an arrangement
direction of the second group of yarns obtained as aresult
of dividing the plurality of yarns by the yarn dividing guide
is secured, possible damage to the second group of yarns
can be reduced while the first group of yarns being pre-
vented from being bent too much.

[0017] Afifth aspectofthe presentinvention is the com-
bined yarn producing device, wherein it is more prefera-
ble that

the second guide roller, the second yarn feed roller,
and the yarn combining guide are arranged such that
an upper-sided angle out of two angles formed be-
tween a yarn path of the first group of yarns from a
most downstream roller in a yarn traveling direction
of the first group of yarns in the heat retention box
to the yarn combining guide and a yarn path from
the yarn combining guide to the second yarn feed
roller is 180 = 30 [°] (including upper and lower limit
values), and

a lower-sided angle out of two angles formed be-
tween a yarn path of the second group of yarns from
the second guide roller to the yarn combining guide
and a yarn path from the yarn combining guide to
the second yarn feed roller is 180 = 30 [°] (including
upper and lower limit values).

[0018] According to the above-described fifth aspect
of the combined yarn producing device, even when a
distance necessary to change an arrangement direction
of the second group of yarns obtained as a result of di-
viding the plurality of yarns by the yarn dividing guide is
secured, it is possible to reduce possible damage to the
first group of yarns and the second group of yarns until
the second group of yarns are guided to the second yarn
feed roller while suppressing swaying of the second
group of yarns Y on the yarn feed roller. Further, itis also
possible to prevent the first group of yarns frominterfering
with the heat retention box.

[0019] A sixth aspect of the present invention is the
combined yarn producing device, wherein itis more pref-
erable that

the second guide roller is arranged such that the second
group of yarns guided by the second yarn feed roller are
located below the first group of yarns guided by the sec-
ond yarn feed roller.

[0020] According to the above-described sixth aspect
ofthe combined yarn producing device, the second group
of yarns guided by the second yarn feed roller are located
below the first group of yarns guided by the second yarn
feed roller, and therefore, the first group of yarns Y1 are
positioned above the second group of yarns Y2, and
swaying of the second group of yarns Y2 on the yarn
feed roller 13 can be more reliably suppressed.

[0021] A seventh aspect of the presentinvention is the
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combined yarn producing device, wherein it is more pref-
erable that

the first guide roller and the second guide roller are ar-
ranged in an up-and-down direction along a wall of the
heat retention box.

[0022] According to the above-described seventh as-
pect of the combined yarn producing device, the first
guide roller and the second guide roller are arranged in
an up-and-down direction along the wall, and therefore,
damage to the second group of yarns can be reduced
while any enlargement of the combined yarn producing
device in the one horizontal direction being suppressed.
[0023] An eighth aspect of the present invention is the
combined yarn producing device, wherein it is more pref-
erable that

the first guide roller and the second guide roller are
arranged outside the heat retention box, and

the second group of yarns obtained as a result of
dividing the plurality of yarns by the yarn dividing
guide are guided to the second yarn feed roller with-
out being caused to enter the heat retention box.

[0024] Accordingtothe above-described eighth aspect
of the combined yarn producing device, it is only neces-
sary to perform threading so that the second group of
yarns fed from the guide rollers are guided by the yarn
feedroller without being introduced into the heatretention
box, and therefore, the threading work is facilitated.

(Advantageous Effects of the Invention)

[0025] Accordingto the presentinvention, itis possible
to provide a combined yarn producing device, configured
to combine a first group of yarns having been drawn and
heat-set and a second group of yarns having not been
drawn or heat-set, thereby to produce combined yarns,
the combined yarn producing device capable of sup-
pressing swaying of the second group of yarns onrollers
to which the yarns are guided so as to reduce possible
damage to the yarns.

[0026] Further, the combined yarn producing device
according to the present invention does not necessarily
include all the above-described first to eighth aspects of
configuration. The invention according to the above-de-
scribed first aspect of the combined yarn producing de-
vice, e.g., does not need to have all the above-described
second to eighth aspects of configuration. Further, the
combined yarn producing device according to the present
invention may be obtained as a result of combining arbi-
trarily the above-described first aspect of configuration
and any of the above-described second to eighth aspects
of configuration to such an extent that consistency can
be achieved. It is to be noted that, upon any arbitrary
combination of the above-described first aspect of con-
figuration and any of the above-described second to
eighth aspects of configuration, it is not essential to com-
bine the above-described first aspect of configuration and
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all the above-described second to eighth aspects of con-
figurations but acceptable to combine the above-de-
scribed first aspect of configuration and a part of the
above-described second to eighth aspects of configura-
tion to such an extent that consistency can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1 depicts a front view of an example of a com-
bined yarn producing device according to an embod-
iment of the present invention.

FIG. 2 depicts a perspective view of an example of
ayarn combining guide according to an embodiment
of the present invention.

FIG. 3 depicts a view showing schematically an ex-
ample of a suitable arrangement pattern of a guide
roller, a yarn combining guide, a yarn combining unit,
and a yarn feed roller in a combined yarn producing
device according to an embodiment of the present
invention.

FIG. 4 depicts a front view of an example of a com-
bined yarn producing device according to afirst mod-
ified example.

FIG. 5 depicts a front view of an example of a com-
bined yarn producing device according to a second
modified example .

FIG. 6 depicts a front view of an example of a com-
bined yarn producing device according to a third
modified example .

FIG. 7 depicts a front view of an example of a com-
bined yarn producing device according to a fourth
modified example .

FIG. 8 depicts a front view of an example of a com-
bined yarn producing device according to afifth mod-
ified example .

DESCRIPTIONS OF EMBODIMENTS OF THE INVEN-
TION

[0028] Hereinafter, embodiments for carrying out the
present invention will be described with reference to the
drawings. For convenience of explanation, an up-and-
down direction, left-and-right direction, and forward-and-
backward direction are defined as shown in FIG. 1 and
FIGS. 3 to 8 to be described later.

[1. Outline of Combined Yarn Producing Device]

[0029] First, an example of a combined yarn producing
device 1 according to an embodiment of the present in-
vention (hereinafter, referred to as an "embodiment of
the present invention") will be described mainly with ref-
erenceto FIG. 1. FIG. 1 depicts afront view of an example
of a combined yarn producing device 1 according to an
embodiment of the present invention.

[0030] The combined yarn producing device 1 divides
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a plurality of yarns Y as synthetic fiber yarns formed by
solidifying molten resin continuously spun from a spin-
ning unit 2 into a first group of yarns Y1 and a second
group of yarns Y2 and causes the first group of yarns Y1
to be subject to drawing treatment and heat-setting so
that the first group of yarns Y1 and the second group of
yarns Y2 become different from each other in rate of
shrinkage. More specifically, the combined yarn produc-
ing device 1 causes the first group of yarns Y1 to be
subject to drawing treatment and heat-setting to obtain
drawn yarns (FDY: Fully Drawn Yarn), and does not
cause the second group of yarns Y2 to be subject to
either drawing treatment or heat-setting to obtain partially
oriented yarns (POY: Partially Oriented Yarn). Thereaf-
ter, the combined yarn producing device 1 combines the
first group of yarns Y1, which are drawn yarns (FDY),
and the second group of yarns, Y2, which are partially
oriented yarns (PQOY), to produce combined yarns Y3
(BSY: Bi-Shrinkage Yarn). The combined yarns Y3 com-
posed of two types of yarns Y1 and Y2 different in rate
of shrinkage from each other have been known for good
texture. In addition, in the present specification, when the
type of yarn is not particularly limited, it is simply referred
toasyarn.

[0031] The combined yarn producing device 1 in-
cludes, as its main components, a yarn dividing guide
11, a spun yarn drawing unit 3, yarn feed rollers 12 to
15, guide rollers 36 and 37, a yarn combining guide 20,
ayarn combining unit 18, an interlacer 16, a spooling unit
4, and the like. Hereinafter, these main components will
be explained in the above order.

[2. Main Configuration of Combined Yarn Producing De-
vice]

[Yarn dividing guide 11]

[0032] The yarn dividing guide 11 is, e.g., a comb-
shaped guide, and divides all of the plurality of yarns Y
spun from the spinning unit 2 into a first group of yarns
Y1 and a second group of yarns Y2. The plurality of yarns
Y spun from the spinning unit 2 are arranged along a
horizontal left-and-right direction. The yarn dividing guide
11 is arranged below the spinning unit 2 along a horizon-
tal left-and-right direction. All of the plurality of yarns Y
spun from the spinning unit 2 are evenly divided by the
yarn dividing guide 11 into the first group of yarns Y1 and
the second group of yarns Y2. In an embodiment of the
present invention, e.g., there are 16 yarns Y spun from
the spinning unit 2, which are divided into a first group of
eight yarns Y1 and a second group of eight yarns Y2,
and eventually, eight combined yarns Y3 are produced.

[Spun yarn drawing unit 3]
[0033] The spun yarn drawing unit 3 is a device for

drawing and heat-setting the first group of yarns Y1,
which are divided by the yarn dividing guide 11, among
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the plurality of yarns Y spun from the spinning unit 2. The
spun yarn drawing unit 3 is arranged below the spinning
unit 2 and the yarn dividing guide 11 and in front of the
spinning unit 2 and the yarn dividing guide 11.

[0034] The spun yarn drawing unit 3 includes a heat
retention box 30 and a plurality of (five in an embodiment
of the present invention) heating rollers 31 to 35 accom-
modated inside the heat retention box 30. The heating
rollers 31 to 35 are arranged so that their rotational axes
extend horizontally in a forward-and-backward direction,
and are rotationally driven by an electric motor (not
shown).

[0035] The heatingrollers 31to 35have built-in heaters
(not shown), which heat the yarns Y wound around the
circumferential surfaces of the heating rollers 31 to 35.
The heating rollers 31 to 35 all have approximately the
same outer diameter.

[0036] Among thefive heatingrollers 31to 35, the three
first heating rollers 31 to 33 at an upstream side in a yarn
traveling direction are pre-heating rollers for pre-heating
the first group of yarns Y1 before drawing. The surface
temperature of the first heating rollers 31 to 33 is set to
a temperature higher than the glass transition point of
the yarns Y (e.g., approximately 80°C). On the other
hand, among the five heating rollers 31 to 35, the two
second heating rollers 34 and 35 at a downstream side
in a yarn traveling direction are heat-setting rollers for
heat-setting the first group of yarns Y1. The surface tem-
perature of the second heating rollers 34 and 35 is set
to atemperature (e.g., approximately 130 to 140°C) high-
er than the surface temperature of the first heating rollers
31 to 33.

[0037] In an embodiment of the present invention,
among the five heating rollers 31 to 35, three heating
rollers 31 to 33 at an upstream side in a yarn traveling
direction are used as pre-heating rollers, and two heating
rollers 34 and 35 ata downstream side in a yarn traveling
direction are used as heat-setting rollers. However, the
numbers of pre-heating rollers and heat-setting rollers
are not limited to these numbers. For example, the num-
bers of pre-heating rollers and heat-setting rollers may
be changed as appropriate in such a way that the two
heating rollers 31 and 32 at an upstream side in a yarn
traveling direction are used as pre-heating rollers, and
the three heating rollers 33 to 35 at a downstream side
in a yarn traveling direction are used as heat-setting roll-
ers.

[0038] Among the three first heating rollers 31 to 33,
the first heating roller 31 at the most upstream in a yarn
traveling direction is arranged below the remaining two
first heating rollers 32 and 33. The first heating roller 32
at the second in a yarn traveling direction and the first
heating roller 33 at the third in a yarn traveling direction
are arranged adjacent to each other in a left-and-right
direction. The axis of the first heating roller 32 at the sec-
ond in a yarn traveling direction is located to the right of
the axis of the first heating roller 31 at the most upstream
in a yarn traveling direction. The axis of the first heating
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roller 33 at the third in a yarn traveling direction is located
to the left of the axis of the first heating roller 31 at the
most upstream in a yarn traveling direction.

[0039] The two second heating rollers 34 and 35 are
arranged adjacent to each other in a left-and-right direc-
tion above the first heating rollers 31 to 33. The second
heating roller 34 at an upstream side in a yarn traveling
direction is arranged above and adjacent to the first heat-
ing roller 32 at the second in a yarn traveling direction.
The second heating roller 35 at a downstream side in a
yarn traveling direction is arranged above the first heating
roller 33 at the third in a yarn traveling direction. It is to
be noted that the second heating roller 35 at a down-
stream side in a yarn traveling direction is shifted upward
from the second heating roller 34 at an upstream side in
a yarn traveling direction. More specifically, the axis of
the second heating roller 35 at a downstream side in a
yarn traveling direction is located above the axis of the
second heating roller 34 at an upstream side in a yarn
traveling direction.

[0040] Further,therotational speed of the second heat-
ing rollers 34 and 35, that is, the yarn feeding speed, is
set to be faster than that of the first heating rollers 31 to
33. As aresult, the first group of yarns Y1 reach the sec-
ond heating rollers 34 and 35 via the first heating rollers
31t0 33, and becomes a drawn yarn due to the difference
in the yarn feeding speed between the first heating roller
33 and the second heating roller 34. Further, the first
group of yarns Y1 are heat-set in a drawn state by the
second heating rollers 34 and 35. The first group of heat-
setyarns Y1 are led out of the heat retention box 30 from
an outlet 30b to be described later, and fed to the yarn
feed roller 13 to be described later.

[0041] It is to be noted that, in an embodiment of the
present invention, among the five heating rollers 31 to
35, the yarnis drawn due to the difference in yarn feeding
speed between the heating roller 33 and the heatingroller
34, but the invention is not limited to this. For example,
the yarn may be drawn due to the difference in the yarn
feeding speed between the heating roller 32 and the heat-
ing roller 33, and the point where the difference in yarn
feeding speed is provided to obtain a drawn yarn may be
changed as appropriate.

[0042] In this way, the first group of yarns Y1 can be
drawn and heat-set while the five heating rollers 31 to 35
are arranged in a compact and dense manner in a left-
and-right direction and an up-and-down direction.
[0043] The heat retention box 30 is box-shaped and
has an open front side and accommodates a plurality of
heating rollers 31 to 35, and has a door (not shown) that
opens and closes the open front side. An inlet 30a for
introducing the first group of yarns Y1 fed from the yarn
feed roller 12 to be described later, to the inside of the
heat retention box 30 is formed at the lower end of the
right wall 301 of the box-shaped heat retention box 30.
Further, an outlet 30b for leading the first group of yarns
Y1 having been drawn and heat-set to the outside of the
heat retention box 30 is formed at an upper end of the
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wall 301.

[0044] The above-described "inlet 30a" corresponds
to a "first opening" of the present invention, and the
above-described "outlet 30b" corresponds to a "second
opening" of the present invention.

[Yarn feed rollers 12-15]

[0045] The yarn feed rollers 12 to 15 are rotationally
driven by an electric motor (not shown). The yarn feed
rollers 12 and 13 are arranged so that their rotational
axes extend horizontally in a forward-and-backward di-
rection. The yarn feed rollers 14 and 15 are arranged so
that their rotational axes extend horizontally in a left-and-
right direction.

[0046] The yarn feed roller 12 is a roller configured to
feed the first group of yarns Y1 divided by the yarn divid-
ing guide 11 to the spun yarn drawing unit 3, and is ar-
ranged at approximately the same height position as the
inlet 30a formed at a lower end of the wall 301 of the heat
retention box 30 and at right side of the inlet 30a. The
first group of yarns Y1 divided by the yarn dividing guide
11 are caused to travel toward the yarn feed roller 12. A
yarn path guide 19 is arranged upstream from the yarn
feed roller 12 in a yarn traveling direction, and an ar-
rangement direction of the first group of yarns Y1 is
changed from a horizontal left-and-right direction to a hor-
izontal forward-and-backward direction between the yarn
dividing guide 11 and the yarn path guide 19. That is,
although the first group of yarns Y1 divided by the yarn
dividing guide 11 are arranged in a horizontal left-and-
right direction, an arrangement direction of the first group
of yarns Y1 is changed to a horizontal forward-and-back-
ward direction until they reach the yarn path guide 19
from the yarn dividing guide 11. The first group of yarns
Y1 fed from the yarn feed roller 12 are introduced into
the heat retention box 30 and guided to the first heating
roller 31 in a horizontal state or a substantially horizontal
state.

[0047] Itis to be noted that, as described above, an
arrangement direction of the first group of yarns Y1 is
changed until they reach the yarn path guide 19 from the
yarn dividing guide 11. However, since the yarn feed roll-
er 12 is arranged at approximately the same height as
the inlet 30a formed at a lower end of the right wall 301
of the heat retention box 30, a distance from the yarn
dividing guide 11 to the yarn feed roller 12 can be made
as long as possible. Therefore, it is possible to secure a
sufficient distance to change an arrangement direction
of the first group of yarns Y1 divided by the yarn dividing
guide 11, and reduce possible damage to the first group
of yarns Y1.

[0048] The yarn feed roller 13 is arranged at approxi-
mately the same height as the outlet 30b formed at an
upper end of the wall 301 of the heat retention box 30,
and at a right side of both the outlet 30b and the yarn
dividing guide 11. In an embodiment of the present in-
vention, the yarn feed roller 13 is arranged such that the
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upper surface of the second heating roller 35, which is
the most downstream from the plurality of heating rollers
31 to 35, and the upper surface of the yarn feed roller 13
are horizontal or approximately horizontal, but this is not
essential. That s, the first group of yarns Y1 having been
drawn and heat-set are less likely to be damaged than
the second group of yarns Y2 having not been drawn or
heat-set. Therefore, the yarn path of the first group of
yarns Y1 from the second heating roller 35 to the yarn
feed roller 13 may be a downward slope or an upward
slope within a range where the first group of yarns Y1 do
not interfere with the heat retention box 30 when being
led out from the outlet 30b.

[0049] The yarn feed roller 14 is a roller configured to
guide the yarns Y fed from the yarn feed roller 13 to the
yarn feed roller 15 arranged downstream from the yarn
feed roller 14 in a yarn traveling direction. The yarns Y
fed from the yarn feed roller 13 to the yarn feed roller 14
are combined yarns Y3 having the first group of yarns
Y1 and the second group of yarns Y2 auxiliary doubled
by a yarn combining unit 18 to be described later.
[0050] A yarnpath guide 17 is arranged upstream from
the yarn feed roller 14 in a yarn traveling direction, and
an arrangement direction of the combined yarns Y3 fed
from the yarn feed roller 13 is changed from a horizontal
forward-and-backward direction to a horizontal left-and-
right direction. That is, an arrangement direction of the
combined yarns Y3 fed from the yarn feed roller 13 is a
horizontal forward-and-backward direction, but an ar-
rangement direction of the combined yarns Y3 is
changed to a horizontal left-right direction between the
yarn feed roller 13 and the yarn path guide 17.

[0051] The combined yarns Y3 fed from the yarn feed
roller 14 are guided to the yarn feed roller 15 at a down-
stream side of the yarn feed roller 14 in a yarn traveling
direction. The combined yarns Y3 fed from the yarn feed
roller 15 are fed to the spooling unit 4 while an arrange-
ment direction being changed from a left-and-right direc-
tion to a forward-and-backward direction.

[Guide rollers 36, 37]

[0052] The guiderollers 36 and 37 are rotationally driv-
en by an electric motor (not shown), and are arranged
so that their rotational axes extend horizontally in a for-
ward-and-backward direction. The guide rollers 36 and
37 are arranged one above the other along the wall 301
of the heat retention box 30. More specifically, the guide
roller 36 is arranged directly above the yarn feed roller
12 and close to the wall 301 of the heat retention box 30.
The guide roller 37 is arranged on a right side of the outlet
30b and close to the wall 301 of the heat retention box
30 so that the roller surface is below the first group of
yarns Y1 led out from the outlet 30b.

[0053] The second group of yarns Y2 divided by the
yarn dividing guide 11 are caused to travel toward the
guide roller 36. A yarn path guide 38 is arranged up-
stream from the guide roller 36 in a yarn traveling direc-
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tion, and an arrangement direction of the second group
of yarns Y2 is changed from a horizontal left-and-right
direction to a horizontal forward-and-backward direction
between the yarn dividing guide 11 and the guide roller
36. That s, although an arrangement direction of the first
group of yarns Y1 divided by the yarn dividing guide 11
is a horizontal left-and-right direction, an arrangement
direction of the second group of yarns Y2 is changed to
a horizontal forward-and-backward direction until they
reach the yarn path guide 38 from the yarn dividing guide
11. The second group of yarns Y2 fed from the guide
roller 36 are guided to the guide roller 37 without being
introduced into the heat retention box 30. That is, the
second group of yarns Y2 fed from the guide roller 36
are guided to the yarn feed roller 13 through the guide
roller 37 without passing through any of the first heating
rollers 31 to 33 and the second heating rollers 34 and
35. More specifically, the second group of yarns Y2 fed
from the guide roller 36 are guided to the yarn feed roller
13 through the guide roller 37, the yarn combining guide
20, and the yarn combining unit 18.

[0054] It is to be noted that, as described above, an
arrangement direction of the second group of yarns Y2
is changed until they reach the yarn path guide 38 from
the yarn dividing guide 11. However, since the guide roller
36 is arranged directly above the yarn feed roller 12, a
distance from the yarn dividing guide 11 to the yarn path
guide 38 can be made as long as possible. Therefore, it
is possible to secure a sufficient distance to change an
arrangement direction of the second group of yarns Y2
divided by the yarn dividing guide 11, reduce possible
damage to the second group of yarns Y2.

[0055] The guide roller 37 guides the second group of
yarns Y2 fed from the guide roller 36 upstream from the
guide roller 37 in a yarn traveling direction to the yarn
feed roller 13 at a downstream side in a yarn traveling
direction of the guide roller 37 via the yarn combining
guide 20 and the yarn combining unit 18.

[0056] In addition, when the guide rollers 36 and 37
are provided as drive rollers rotationally driven by an elec-
tric motor (not shown), since the tension of the yarns Y
can be adjusted by the rotational speed of the guide roll-
ers 36 and 37, it becomes easier to control the quality of
the yarns Y. Therefore, the guide rollers 36 and 37 are
preferably provided as drive rollers, but may be provided
as driven rollers that rotate by the friction of the second
group of yarns Y2. However, when the guide rollers 36
and 37 are provided as driven rollers, the second group
of yarns Y2 slide on the guide rollers 36 and 37, and the
rotational speed of the guide rollers 36 and 37 is slower
than the speed of the second group of yarns Y2. There-
fore, especially when the guide roller 37 is provided as
a driven roller and the guide roller 37 comes into contact
with the first group of yarns Y1, there is a possibility that
the first group of yarns Y1 and the second group of yarns
Y2 may become entangled due to the speed difference
between the first group of yarns Y1 and the guide roller.
From this point of view, it is preferable to use the guide
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rollers 36 and 37 (especially the guide roller 37) as drive
rollers. In addition, when the guide rollers 36 and 37 are
provided as driven rollers, it is preferable to enable the
guide rollers to rotate in a state where friction with the
second group of yarns Y2 is reduced or in a non-contact
state with the second group of yarns Y2 by configuring
them to blow out air from their surfaces.

[0057] In addition, it is sufficient that threading is per-
formed so that the second group of yarns Y2 fed from
the guide roller 36 are guided by the yarn feed roller 13
without being introduced into the heat retention box 30,
which facilitates the threading work. However, it is not
essential that the second group of yarns Y2 fed from the
guide roller 36 be guided to the yarn feed roller 13 without
being introduced into the heat retention box 30. For ex-
ample, after introducing the second group of yarns Y2
fed from the guide roller 36 into the heat retention box
30, the second group of yarns Y2 may be led out from
the outlet 30b and introduced to the yarn feed roller 13
without passing through any of the first heating rollers 31
to 33 and the second heating rollers 34 and 35. Even in
this case, the second group of yarns Y2 can be fed to
the yarn feed roller 13 without being drawn or heat-set.
[0058] The above-described "guide roller 36" corre-
sponds to a "first guide roller" of the present invention,
and the above-described "guide roller 37" corresponds
to a "second guide roller" of the present invention.

[Yarn combining guide 20]

[0059] The yarn combining guide 20 is arranged up-
stream from the yarn feed roller 13 in a yarn traveling
direction and downstream from both the second heating
roller 35 and the guide roller 37 in a yarn traveling direc-
tion. The yarn combining guide 20 has acomb-like shape,
e.g., and is configured as shown in, e.g., FIG. 2.

[0060] FIG. 2depicts a perspective view of an example
of the yarn combining guide 20. The yarn combining
guide 20 includes a plurality of guide pieces 22 arranged
in arow, and a guide rail 26 that supports the guide pieces
22. Ayarn storage space 24 is formed between one guide
piece 22 among the plurality of guide pieces 22 and an-
other guide piece 22 adjacent to the one guide piece 22.
The yarn combining guide 20 is arranged such that an
arrangement direction of the plurality of guide pieces 22
extends in a horizontal forward-and-backward direction.
That is, the yarn combining guide 20 is arranged so that
an arrangement direction of the guide pieces 22 and a
direction of a rotational axis of the yarn feed roller 13 are
horizontal and parallel.

[0061] Inthe yarn combining guide 20, a state in which
the first group of yarns Y1 having been drawn and heat-
set, and the second group of yarns Y2 having not been
drawn or heat-set, are stacked one by one and combined
by passing through the same yarn storage space 24 is
created. Then, the first group of yarns Y1 and the second
group of yarns Y2 are guided to the yarn feed roller 13
via the yarn combining unit 18 in a combined state. In
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other words, one of the first group of yarns Y1 and one
of the second group of yarns Y2 become one set of yarns,
which are guided to the same yarn storage space 24 and
guided to the yarn feed roller 13 via the yarn combining
unit 18. In an embodiment of the present invention, e.g.,
eight sets of yarns, each of which is a combination of the
first group of yarns Y1 and the second group of yarns
Y2, are guided to different yarn storage spaces 24, re-
spectively.

[0062] Since the tension of the second group of yarns
Y2 having not been drawn or heat-set are unstable, yarn
swaying may occur on the yarn feed roller 13. When the
yarns sway on the yarn feed roller 13, there is a possibility
that the second group of yarns Y2 are damaged due to
friction between the second group of yarns Y2 and the
roller surface of the yarn feed roller 13. Therefore, in an
embodiment of the present invention, the first group of
yarns Y1, which has been drawn and heat-set, and the
second group of yarns Y2, which has not been drawn or
heat-set, are combined to form one set of yarns. After
that, the first group of yarns Y1 and the second group of
yarns Y2 are auxiliary doubled by the yarn combining
unit 18 to form combined yarns Y3, and the combined
yarns Y3 are guided to the yarn feed roller 13. In such a
manner, the first group of yarns Y1 suppresses swaying
of the second group of yarns Y2 on the yarn feed roller
13, and possible damage to the second group of yarns
Y2 can be reduced.

[0063] In addition, since the yarn combining guide 20
is arranged so that an arrangement direction of the plu-
rality of guide pieces 22 extends in a horizontal forward-
and-backward direction, a plurality of sets of yarns in
which the first group of yarns Y1 and the second group
of yarns Y2 are combined can be guided to different yarn
storage spaces 24 respectively. In such a manner, all of
the plurality of second group of yarns Y2 are combined
with the first group of yarns Y1 and guided to the yarn
storage space 24. Therefore, on the yarn feed roller 13,
it is possible to suppress the swaying of the plurality of
second group of yarns Y2 having been combined with
the first group of yarns Y1 and has not been drawn or
heat-set. Further, since the second group of yarns Y2
come into contact with a side portion and a bottom portion
of the guide piece 22, it is possible to further suppress
the swaying of the second group of yarns Y2 on the yarn
feed roller 13.

[0064] The above-described "guide piece 22" corre-
sponds to a "guide portion" of the present invention.
[0065] The yarn combining guide 20 guides one of the
first group of yarns Y1 and one of the second group of
yarns Y2 in the same yarn storage space 24, and does
not inject compressed air to the first group of yarns Y1
and the second group of yarns Y2. Therefore, the yarns
having the first group of yarns Y1 and the second group
of yarns Y2 combined by the yarn combining guide 20
are yarns having simply been combined, and are not
yarns having been doubled in a strict sense until they are
auxiliary doubled by the yarn combining unit 18. Howev-
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er, in the present specification, for convenience, the
yarns having the first group of yarns Y1 and the second
group of yarns Y2 combined by the yarn combining guide
20 will also be described as an auxiliary doubled yarn.
[0066] Further, itis preferable that the yarn combining
guide 20 is arranged so that an arrangement direction of
the guide pieces 22 and a direction of a rotational axis
of the yarn feed roller 13 are horizontal and parallel. In
such a manner, the guide pieces 22 restrict the move-
ment of the first group of yarns Y1 and the second group
of yarns Y2 in an arrangement direction (a forward-and-
backward direction in FIG. 1). Thus, as compared to on
the second yarn feed roller 13, auxiliary doubling of the
first group of yarns Y1 and the second group of yarns Y2
is more likely to occur. However, if one set of yarns having
the first group of yarns Y1 and the second group of yarns
Y2 combined is guided by the same yarn storage space
24, itis not essential that an arrangement direction of the
guide pieces 22 be parallel to a direction of a rotational
axis of the yarn feed roller 13.

[Yarn combining unit 18]

[0067] Returning to FIG. 1, the yarn combining unit 18
is arranged upstream from the yarn feed roller 13 in a
yarn traveling direction and downstream from both the
second heating roller 35 and the guide roller 37 in a yarn
traveling direction. The yarn combining unit 18 auxiliary
doubles a set of yarns in which the first group of yarns
Y1 and the second group of yarns Y2 are combined in
the yarn combining guide 20 at an upstream side of the
interlacer 16 in a yarn traveling direction to be described
later. The yarn combining unit 18 is a yarn doubling aux-
iliary device that injects low-pressure compressed air
whose injection pressure is set lower than that of the
interlacer 16 onto a plurality of sets of yarns in which the
first group of yarns Y1 and the second group of yarns Y2
are combined, mixes the combined first group of yarns
Y1 and second group of yarns Y2 by the action of the
low-pressure compressed air to auxiliary double the first
group of yarns Y1 and the second group of yarns Y2.
The degree of doubling of the first group of yarns Y1 and
the second group of yarns Y2 by the yarn combining unit
18 is weaker than that of the interlacer 16, and the yarn
combining unit 18 plays the role of auxiliary doubling
yarns. In the yarn combining unit 18, the first group of
yarns Y1 and the second group of yarns Y2 are auxiliary
doubled to produce combined yarns Y3.

[0068] In this way, after the yarn combining guide 20
combines the first group of yarns Y1 and the second
group of yarns Y2 into one set of yarns, the yarn com-
bining unit 18 auxiliary doubles the first group of yarns
Y1 and the second group of yarns. As aresult, itbecomes
possible to further suppress the swaying of the second
group of yarns Y2 on the yarn feed roller 13.
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[Interlacer 16]

[0069] The interlacer 16 is arranged downstream from
the yarn feed roller 13 in a yarn traveling direction. In an
embodiment of the present invention, the interlacer 16 is
arranged downstream from the yarn feed roller 14 in a
yarn traveling direction and upstream from the yarn feed
roller 15 in a yarn traveling direction, and closer to the
yarn feed roller 14 than the yarn feed roller 15. The in-
terlacer 16 is an interlacing device that injects high-pres-
sure compressed air (fluid) whose injection pressure is
set higher than that of the yarn combining unit 18, and
instantaneously creates knots in the yarn Y by the action
of this high-pressure compressed air to double the first
group of yarns Y1 and the second group of yarns Y2. As
described above, the combined yarns Y3, which have
already been auxiliary doubled by the yarn combining
unit 18, are firmly doubled by the interlacer 16. The com-
bined yarns Y3, in which the first group of yarns Y1 and
the second group of yarns Y2 are firmly doubled by the
interlacer 16, are fed to the spooling unit 4 via the yarn
feed roller 15.

[0070] The above-described "interlacer 16" corre-
sponds to a "yarn doubling unit" of the present invention.

[Spooling unit 4]

[0071] The spooling unit 4 includes a plurality of ful-
crum guides 41, a plurality of traverse devices 42, a con-
tact roller 43, two bobbin holders 44, and a turret 45.
[0072] The plurality of fulcrum guides 41 and the plu-
rality of traverse devices 42 are arranged side by side so
as to correspond to each other in a forward-and-back-
ward direction, and are shown overlapping in a forward-
and-backward direction in FIG. 1. The plurality of com-
bined yarns Y3 fed to the spooling unit 4 are traversed
in a forward-and-backward direction by the correspond-
ing traverse devices 42, centering on the plurality of ful-
crum guides 41.

[0073] The contact roller 43 is configured to contact
the surfaces of a plurality of packages P, apply a prede-
termined contact pressure, and adjust the shape of the
packages P. The plurality of packages P are arranged
side by side in a forward-and-backward direction, and
are shown overlapping in a forward-and-backward direc-
tionin FIG. 1. The bobbin holder 44 extends in a forward-
and-backward direction, and is configured to be able to
mount a plurality of bobbins B in a state where it is lined
up in a forward-and-backward direction.

[0074] The bobbin holder 44 is rotationally driven by
an electric motor (not shown). The turret 45 supports the
two bobbin holders 44 in a cantilevered manner, and is
configured to be rotationally driven by an electric motor
(not shown). In the spooling unit 4, the positions of the
two bobbin holders 44 are switched between an upper
winding position and a lower standby position when the
turret 45 is rotationally driven.

[0075] The spooling unit4 forms a plurality of packages
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P by winding a plurality of combined yarns Y3 onto a
plurality of bobbins B by rotating the bobbin holder 44
located at an upper winding position. When the plurality
of packages P are completed, the turret 45 is rotated to
switch the positions of the two bobbin holders 44. Then,
the plurality of combined yarns Y3 are wound around the
plurality of bobbins B mounted on the bobbin holder 44
having been newly moved to the winding position.
[0076] In addition, in an embodiment of the present
invention, although the spooling unit 4 has two bobbin
holders 44, it is not limited to this, and the number of
bobbin holders 44 may be one.

[Arrangement of guide roller 37, yarn combining guide
20, yarn combining unit 18, and yarn feed roller 13]

[0077] Next, the arrangement of the guide roller 37,
the yarn combining guide 20, the yarn combining unit 18,
and the yarn feed roller 13 will be explained with refer-
ence to FIGS. 1 and 3. FIG. 3 depicts a view showing
schematically an example of a suitable arrangement pat-
tern of the guide roller 37, the yarn combining guide 20,
the yarn combining unit 18, and the yarn feed roller 13
in the combined yarn producing device 1 according to an
embodiment of the present invention.

[0078] Considering possible damage to the second
group of yarns Y2, the ideal yarn path of the second group
of yarns Y2 from the guide roller 37 to the yarn feed roller
13 is a straight line. That is, it is preferable that the yarn
path of the second group of yarns Y2 until they reach the
yarn feed roller 13 from the guide roller 37 via the yarn
combining guide 20 and the yarn combining unit 18 is a
straight line without any bends along the way. The fol-
lowing explanation will be based on this assumption.
[0079] First, the significance of providing the guide roll-
er 37 will be explained. As described above, by making
a distance from the yarn dividing guide 11 to the yarn
path guide 38 as long as possible, a sufficient distance
to change an arrangement direction of the second group
of yarns Y2 divided by the yarn dividing guide 11 can be
secured. However, if the second group of yarns Y2 are
guided from the guide roller 36 to the yarn combining
guide 20 without providing the guide roller 37, it is difficult
to suitably reduce possible damage to the second group
ofyarns Y2. More specifically, if the yarn combining guide
20 is arranged so that the second group of yarns Y2 are
not bent, there is a possibility that the first group of yarns
Y1 led out from the outlet 30b are bent in the yarn com-
bining guide 20. Although the first group of yarns Y1 has
been drawn and heat-set, if the bending of the first group
of yarns Y1 becomes large, there is a possibility that the
first group of yarns will be damaged, which is not prefer-
able. Further, if the bending of the first group of yarns Y1
is large, there is a possibility that the first group of yarns
Y1 may interfere with the heat retention box 30 when
being led out from the outlet 30b. On the other hand, if
the yarn combining guide 20 is arranged so that the first
group of yarns Y1 are not bent in the yarn combining
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guide 20, there is a possibility that the second group of
yarns Y2 will be bent. Therefore, in an embodiment of
the present invention, the guide roller 37 is arranged
downstream from the guide roller 36 in a yarn traveling
direction and above the guide roller 36. In such a manner,
even if a distance necessary to change an arrangement
direction of the second group of yarns Y2 divided by the
yarn dividing guide 11 is secured, it becomes possible
to reduce the possible damage to the second group of
yarns Y2 while preventing the bending of the first group
of yarns Y1 from increasing.

[0080] Next, assuming that the guide roller 37 is ar-
ranged downstream from the guide roller 36 in a yarn
traveling direction and above the guide roller 36, a suit-
able arrangement of the guide roller 37, the yarn com-
bining guide 20, the yarn combining unit 18, and the yarn
feed roller 13 will be explained.

[0081] For example, as shown in FIG. 1, an ideal ar-
rangement of the yarn combining guide 20, the yarn com-
bining unit 18, the guide roller 37, and the yarn feed roller
13 is an arrangement in which the yarn path of the first
group of yarns Y1 from the second heating roller 35 at
the most downstream side in a yarn traveling direction
of the first group of yarns Y1 in the heat retention box to
the yarn feed roller 13 is linear in front view, and the yarn
path of the second group of yarns Y2 from the guide roller
37 to the yarn feed roller 13 is linear in front view. That
is, itis ideal that, in a front view, the yarn combining guide
20, the yarn combining unit 18, the guide roller 37, and
the yarn feed roller 13 are arranged so as to satisfy the
conditions that "an upper-sided angle (o shown in FIG.
3 to be described later) among the two angles between
the yarn path of the first group of yarns Y1 from the sec-
ond heating roller 35 at the most downstream side in a
yarn traveling direction of the first group of yarns Y1 to
the yarn combining guide 20 in the heat retention box is
180°" and that "a lower-sided angle ( shown in FIG. 3
to be described later) among the two angles between the
yarn path of the second group of yarns Y2 from the guide
roller 37 to the yarn combining guide 20 and the yarn
path from the yarn combining guide 20 to the yarn feed
roller 13 is 180°". In FIG. 1, at an upstream side of the
yarn combining guide 20 in a yarn traveling direction, the
yarn path of the first group of yarns Y1 and the yarn path
of the second group of yarns Y2 are the same, and the
first group of yarns Y1 and the second group of yarns Y2
are not bent in the yarn combining guide 20.

[0082] However, the preferable arrangement of the
yarn combining guide 20, the yarn combining unit 18, and
the guide roller 37 is notlimited to the arrangement shown
in FIG. 1, but for example, the arrangement shown in (A)
to (D) of FIG. 3 may be used.

(A) of FIG. 3 depicts a view showing schematically
an arrangement pattern when, in a front view, the
upper-sided angle o among the two angles between
the yarn path of the first group of yarns Y1 from the
second heating roller 35 (see FIG. 1) to the yarn com-
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bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is less than
180°, and the lower-sided angle § among the two
angles between the yarn path of the second group
of yarns Y2 from the guide roller 37 to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is 180°.

(B) of FIG. 3 depicts a view showing schematically
an arrangement pattern when, in a front view, the
upper-sided angle o among the two angles between
the yarn path of the first group of yarns Y1 from the
second heating roller 35 (see FIG. 1) to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is less than
180°, and the lower-sided angle  among the two
angles between the yarn path of the second group
of yarns Y2 from the guide roller 37 to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is less than
180°. That is, although the ideal angle f is 180°, itis
not necessarily limited to 180°. However, in view of
possible damage to the second group of yarns Y2,
it is preferable that the angle f is 150° or more.

(C) of FIG. 3 depicts a view showing schematically
an arrangement pattern when, in a front view, the
upper-sided angle o among the two angles between
the yarn path of the first group of yarns Y1 from the
second heating roller 35 (see FIG. 1) to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is less than
180°, and the lower-sided angle  among the two
angles between the yarn path of the second group
of yarns Y2 from the guide roller 37 to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is greater
than 180°. That is, the angle B may be greater than
180°. However, in view of possible damage to the
second group of yarns Y2, it is preferable that the
angle B is 210° or less. It is to be noted that, since it
is physically impossible for the yarn path of the sec-
ond group of yarns Y2 to be above the yarn path of
the first group of yarns Y1, if the angle 8 is 180° or
more, the yarn path of the first group of yarns Y1 and
the yarn path of the second group of yarns Y2 are
the same, or the yarn path of the first group of yarns
Y1 is above the yarn path of the second group of
yarns Y2.

(D) of FIG. 3 depicts a view showing schematically
an arrangement pattern when, in a front view, the
upper-sided angle o among the two angles between
the yarn path of the first group of yarns Y1 from the
second heating roller 35 (see FIG. 1) to the yarn com-
bining guide 20 and the yarn path from the yarn com-
bining guide 20 to the yarn feed roller 13 is greater
than 180°, and the lower-sided angle p among the
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two angles between the yarn path of the second
group of yarns Y2 from the guide roller 37 to the yarn
combining guide 20 and the yarn path from the yarn
combining guide 20 to the yarn feed roller 13 is less
than 180°. That is, the angle o may be greater than
180°. However, also in this case, in view of possible
damage to the second group of yarns Y2, it is pref-
erable that the angle B is 150° or more.

[0083] The arrangement of the yarn combining guide
20, the yarn combining unit 18, and the guide roller 37 is
not limited to the patterns shown in FIG. 1 and (A) to (D)
of FIG. 3, and the arrangement may satisfy that the angle
o is 180 = 30 [°] (including upper and lower limits), and
the angle B is 180 = 30 [°] (including upper and lower
limits).

[0084] In this way, in a front view, if the angle 3 is 180
+ 30 [°] (including upper and lower limit values), it is
possible to reduce possible damage to the second group
of yarns Y2 until it is guided to the yarn feed roller 13
(more specifically, the yarn combining guide 20). More
specifically, even if a sufficient distance to change an
arrangement direction of the second group of yarns Y2
divided by the yarn dividing guide 11 (see FIG. 1) is se-
cured, it is possible to reduce possible damage to the
second group of yarns Y2, especially in the yarn com-
bining guide 20, while suppressing the swaying of the
second group of yarns Y2 on the yarn feed roller 13.
[0085] In addition, in (A) to (D) of FIG. 3 described
above, the upper-sided angle o of the two angles be-
tween the yarn path of the first group of yarns Y1 from
the second heating roller 35 (see FIG. 1) to the yarn com-
bining guide 20 and the yarn path from the yarn combin-
ing guide 20 to the yarn feed roller 13 is less than 180°,
butthe presentinvention is not limited thereto. Ifthe angle
o is 180 = 30 [°], it is possible to reduce damage to the
first group of yarns Y1. Further, there is little possibility
that the first group of yarns Y1 led out from the outlet 30b
will interfere with the heat retention box 30.

[0086] It is to be noted that, if the roller at the most
downstream side among the plurality of rollers 31 to 35
(see FIG. 1) arranged inside the heat retention box 30 is
not the second heating roller 35 but another roller, "the
yarn path of the first group of yarns Y1 from the second
heatingroller 35 (see FIG. 1) to the yarn combining guide
20" is replaced with "the yarn path of the first group of
yarns Y1 from the other roller to the yarn combining guide
20".

[3. Effect]

[0087] As explained above, according to an embodi-
ment of the present invention, the combined yarn pro-
ducing device 1 includes the yarn combining guide 20
that guides yarns in which the first group of yarns Y1
having been drawn and heat-set and the second group
of yarns Y2 having not been drawn and heat-set are com-
bined. The yarn combining guide 20 is arranged up-
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stream from both the yarn combining unit 18 and the yarn
feed roller 13 in a yarn traveling direction. Then, one set
of yarns having the first group of yarns Y1 and the second
group of yarns Y2 combined is auxiliary doubled by the
yarn combining unit 18 and guided to the yarn feed roller
13. Therefore, the swaying of the second group of yarns
Y2 on the yarn feed roller 13 can be suppressed by the
first group of yarns Y1, and possible damage to the sec-
ond group of yarns Y2 can be reduced.

[0088] Further, the yarn combining guide 20 is config-
ured to have a plurality of guide pieces 22 provided along
an axial direction of the yarn feed roller 13 to combine
and guide one of the first group of yarns Y1 and one of
the second group of yarns Y2. Therefore, a plurality of
sets of yarns in which the first group of yarns Y1 and the
second group of yarns Y2 are combined are guided to
the yarn combining unit 18 with a direction along an axis
of the yarn feed roller 13 as an arrangement direction.
Therefore, swaying of the entire second group of yarns
Y2 having not been drawn or heat-set (the entire second
group of yarns Y2 in an arrangement direction) can be
suppressed by the first group of yarns Y1 having been
drawn and heat-set.

[0089] Further, the yarn dividing guide 11 is arranged
along a horizontal left-and-right direction, and the yarn
feed roller 13 is arranged so that an axial direction ex-
tends in a horizontal forward-and-backward direction.
The second group of yarns Y2 divided by the yarn dividing
guide 11 are guided to the guide roller 36 while changing
an arrangement direction. Therefore, evenifa necessary
distance to change an arrangement direction of the sec-
ond group of yarns Y2 divided by the yarn dividing guide
11 is secured, by arranging the guide roller 37 above the
guide roller 36 so that an axial direction is parallel to the
guide roller 36, it is possible to suitably reduce damage
to the second group of yarns Y2, and suppress breakage
of the second group of yarns Y2.

[0090] In addition, in a front view, the guide roller 37,
the yarn feed roller 13, and the yarn combining guide 20
are arranged so that the upper-sided angle o of the two
angles between the yarn path of the first group of yarns
Y1 from the second heating roller 35 to the yarn combin-
ing guide 20 and the yarn path from the yarn combining
guide 20 to the yarn combining guide 20 is 180 = 30 [°]
(including upper and lower limit values), and the lower-
sided angle B of the two angles between the yarn path
of the second group of yarns Y2 from the guide roller 37
to the yarn combining guide 20 and the yarn path from
the yarn combining guide 20 to the yarn feed roller 13 is
180 = 30 [°] (including upper and lower limit values). By
arranging the guide roller 37, the yarn feed roller 13, and
the yarn combining guide 20 in this way, even if a suffi-
cient distance to change an arrangement direction of the
second group of yarns Y2 divided by the yarn dividing
guide 11 is secured, itis possible to reduce possible dam-
age to the first group of yarns Y1 and the second group
of yarns Y2 especially in the yarn combining guide 20
while suppressing the swaying of the second group of
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yarns Y2 on the yarn feed roller 13. Further, there is little
possibility that the first group of yarns Y1 led out from the
outlet 30b will interfere with the heat retention box 30.
[0091] Further, the guide roller 37 is arranged so that
the second group of yarns Y2 guided by the yarn feed
roller 13 are located below the first group of yarns Y1
guided by the yarn feed roller 13. In such a manner, the
first group of yarns Y1 are positioned above the second
group of yarns Y2, and the swaying of the second group
of yarns Y2 on the yarn feed roller 13 can be more reliably
suppressed.

[0092] Further, the guide roller 36 and the guide roller
37 are arranged in an up-and-down direction along the
wall 301 of the heat retention box 30. In such a manner,
damage to the second group of yarns Y2 can be reduced
while suppressing the enlargement of the combined yarn
producing device 1 in a left-and-right direction.

[0093] Further, the guide roller 36 and the guide roller
37 are arranged outside the heat retention box 30, and
the second group of yarns Y2 divided by the yarn dividing
guide 11 can be guided to the yarn feed roller 13 without
entering the heat retention box 30. Therefore, the work
of threading the second group of yarns Y2 can be facili-
tated.

[4. Modified Example]

[0094] The combined yarn producing device 1 of an
embodiment of the present invention described above is
an example of the best mode for carrying out the present
invention, but as shown in the following first to fifth mod-
ified examples, changes may be made to the combined
yarn producing device 1 of an embodiment of the present
invention. Below, first to fifth modified examples in which
changes are made to the combined yarn producing de-
vice 1 of an embodiment of the present invention will be
described. It is to be noted that the description of the
components that are common to the main component of
the above-described combined yarn producing device 1
will be omitted, and the components that are different
from the main component of the combined yarn produc-
ing device 1 will be mainly explained. However, in ex-
plaining the combined yarn producing devices 1A to 1E
according to each modified example, the main compo-
nents of each of the combined yarn producing devices
1A to 1E are given the same reference numerals as the
main components of the combined yarn producing device
1.

[4-1. First modified example]

[0095] FIG. 4 depicts a front view of an example of a
combined yarn producing device 1A according to a first
modified example. The combined yarn producing device
1A according to the first modified example is an example
of the best mode along with the combined yarn producing
device 1 of an embodiment of the present invention. The
combined yarn producing device 1A according to the first
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modified example differs from the combined yarn pro-
ducing device 1 according to an embodiment of the
present invention in the arrangement position of the yarn
combining unit 18. More specifically, in the combined
yarn producing device 1A according to the first modified
example, the yarn combining unit 18 is arranged down-
stream from the yarn feed roller 13 in a yarn traveling
direction. More specifically, the yarn combining unit 18
is arranged downstream from the yarn feed roller 13 in
a yarn traveling direction and upstream from the yarn
feed roller 14 in a yarn traveling direction, and closer to
the yarn feed roller 13 than the yarn feed roller 14.
[0096] In this way, when the yarn combining unit 18 is
arranged downstream from the yarn feed roller 13 in a
yarn traveling direction, one set of yarns in which the first
group of yarns Y1 and the second group of yarns Y2 are
combined by the yarn combining guide 20 are guided to
the yarn feed roller 13 before being auxiliary doubled.
Even in this case, since the first group of yarns Y1 and
the second group of yarns Y2 are guided to the yarn feed
roller 13 in a combined state, the first group of yarns Y1
having been drawn and heat-set suppress the swaying
on the yarn feed roller 13, of the second group of yarns
Y2 having not been drawn or heat-set. Therefore, even
in the combined yarn producing device 1A, similarly to
the combined yarn producing device 1 according to an
embodiment of the present invention, the first group of
yarns Y1 suppress the swaying of the second group of
yarns Y2 on the yarn feed roller 13, and possible damage
to the second group of yarns Y2 can be reduced.
[0097] Inparticular, since the roller surface of the guide
roller 37 is below the first group of yarns Y1 led out from
the outlet 30b, itis thought that the second group of yarns
Y2 fed from the guide roller 37 to the yarn combining
guide 20 is located below the first group of yarns Y1 led
out of the heat retention box 30 and fed to the yarn com-
bining guide 20. Therefore, in the yarn storage space 24
and the yarn feed roller 13, it is thought that the second
group of yarns Y2 are pressed down from above by the
first group of yarns Y1, and the swaying of the second
group of yarns Y2 on the yarn feed roller 13 can be further
suppressed.

[0098] Itis to be noted that, in FIG. 4 showing the first
modified example, the arrangement pattern of the guide
roller 37, the yarn combining guide 20, and the yarn feed
roller 13 is similar to the arrangement pattern shown in
(B) of FIG. 3 (however, the arrangement position of the
yarn combining unit 18 is different). However, the ar-
rangement pattern of the guide roller 37, the yarn com-
bining guide 20, and the yarn feed roller 13 is not limited
to this, and the arrangement pattern shown in FIG. 1, the
arrangement pattern shown in (A) of FIG. 3, the arrange-
ment pattern shown in (C) of FIG. 3, or the arrangement
pattern shown in (D) of FIG. 3 may be used. By arranging
the guide roller 37, the yarn combining guide 20, and the
yarn feed roller 13 in this manner, similarly to the com-
bined yarn producing device 1 according to an embodi-
mentof the presentinvention, even if a sufficient distance
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to change an arrangement direction of the second group
of yarns Y2 divided by the yarn dividing guide 11 is se-
cured, it is possible to reduce possible damage to the
first group of yarns Y1 and the second group of yarns Y2
especially in the yarn combining guide 20 while suppress-
ing the swaying of the second group of yarns Y2 on the
yarn feed roller 13. Further, there is little possibility that
the first group of yarns Y1 led out from the outlet 30b will
interfere with the heat retention box 30.

[4-2. Second modified example]

[0099] FIG. 5 depicts a front view of an example of a
combined yarn producing device 1B according to a sec-
ond modified example. The combined yarn producing de-
vice 1B according to the second modified example differs
from the combined yarn producing device 1 according to
an embodiment of the present invention in that it does
not include the guide roller 37 (the roller that guides the
divided second group of yarns Y2 to the yarn feed roller
13 is one of the guide rollers 36). More specifically, in the
combined yarn producing device 1B, the second group
of yarns Y2 divided by the yarn dividing guide 11 is guided
from the guide roller 36 to the yarn feed roller 13 via the
yarn combining guide 20 and the yarn combining unit 18.
It is to be noted that the second group of yarns Y2 does
not pass through any of the first heating rollers 31 to 33
and the second heating rollers 34 and 35.

[0100] In this way, when the combined yarn producing
device 1B does not include the guide roller 37, the yarn
path from the guide roller 36 to the yarn feed roller 13 is
not linear, and there is a possibility that the second group
of yarns Y2 may be bent in the yarn combining guide 20.
Further, a distance from the guide roller 36 to the yarn
feed roller 13 is greater than a distance from the guide
roller 37 to the yarn feed roller 13. In this respect, the
combined yarn producing device 1B according to the sec-
ond modified example differs from the combined yarn
producing device 1 according to an embodiment of the
present invention and the combined yarn producing de-
vice 1A according to the first modified example. However,
even in the combined yarn producing device 1B accord-
ing to the second modified example, after the first group
of yarns Y1 having been drawn and heat-set and the
second group of yarns Y2 having not been drawn or heat-
set are combined to form one set of yarns, the first group
of yarns Y1 and the second group of yarns Y2 are aux-
iliary doubled to form combined yarns Y3, and the com-
bined yarns Y3 are guided to the yarn feed roller 13.
Therefore, in the combined yarn producing device 1B,
similarly to the combined yarn producing device 1 ac-
cording to an embodiment of the present invention, the
swaying of the second group of yarns Y2 on the yarn
feed roller 13 can be suppressed by the first group of
yarns Y1, and possible damage to the second group of
yarns Y2 can be reduced.
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[4-3. Third modified example]

[0101] FIG. 6 depicts a front view of an example of a
combined yarn producing device 1C according to a third
modified example. The combined yarn producing device
1C according to the third modified example differs from
the combined yarn producing device 1 according to an
embodiment of the presentinvention in thatthe yarn com-
bining unit 18 is arranged downstream from the yarn feed
roller 13 in a yarn traveling direction, and the guide roller
37 is not provided (the roller that guides the divided sec-
ond group of yarns Y2 is one of the guide rollers 36). That
is, the combined yarn producing device 1C is similar to
the combined yarn producing device 1A according to the
first modified example in that the yarn combining unit 18
is arranged downstream from the yarn feed roller 13 in
a yarn traveling direction and is similar to the combined
yarn producing device 1B according to the second mod-
ified example in thatit does not include the guide roller 37.
[0102] Thatis, in the combined yarn producing device
1C, similarly to the combined yarn producing device 1B
according to the second modified example, the yarn path
from the guide roller 36 to the yarn feed roller 13 is not
linear, and there is a possibility that the second group of
yarns Y2 may be bent in the yarn combining guide 20.
Further, a distance from the guide roller 36 to the yarn
feed roller 13 is greater than a distance from the guide
roller 37 to the yarn feed roller 13. In this respect, the
combined yarn producing device 1C according to the
third modified example differs from the combined yarn
producing device 1 according to an embodiment of the
present invention and the combined yarn producing de-
vice 1A according to the first modified example. Further,
before the first group of yarns Y1 and the second group
of yarns Y2 are auxiliary doubled, the first group of yarns
Y1 and the second group of yarns Y2 are guided to the
yarn feed roller 13 as one set of combined yarns. In this
respect, the combined yarn producing device 1C accord-
ing to the third modified example differs from the com-
bined yarn producing device 1 according to an embodi-
ment of the present invention and the combined yarn
producing device 1B according to the second modified
example. However, even in the combined yarn producing
device 1C according to the third modified example, the
first group of yarns Y1 and the second group of yarns Y2
are guided to the yarn feed roller 13 as one set of com-
bined yarns. Therefore, in the combined yarn producing
device 1C, similarly to the combined yarn producing de-
vice 1 according to an embodiment of the present inven-
tion, the swaying of the second group of yarns Y2 on the
yarn feed roller 13 can be suppressed by the first group
of yarns Y1, and possible damage to the second group
of yarns Y2 can be reduced.

[4-4. Fourth modified example]

[0103] FIG. 7 depicts a front view of an example of a
combined yarn producing device 1D according to a fourth
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modified example. The combined yarn producing device
1D according to the fourth modified example differs from
the combined yarn producing device 1 according to an
embodiment of the present invention in that it does not
include the guide roller 37 (the roller that guides the di-
vided second group of yarns Y2 to the yarn feed roller
13 is one of the guide rollers 36) and the guide roller 36
is arranged at an arbitrary position within a range where
it does not interfere with the first group of yarns Y1 led
out from the outlet 30b. It is to be noted that, in FIG. 7,
the guide roller 36 is arranged at a right side of the outlet
30b and close to the wall 301 of the heat retention box
30, but the present invention is not limited thereto.
[0104] In the combined yarn producing device 1D, the
second group of yarns Y2 divided by the yarn dividing
guide 11 are guided to the yarn feed roller 13 via the yarn
combining guide 20 and the yarn combining unit 18 from
the guide roller 36 arranged at a right side of the outlet
30b of the heat retention box 30 and close to the wall 301
of the heat retention box 30. In this case, the yarn path
guide 38 is arranged upstream from the guide roller 36
in a yarn traveling direction, and an arrangement direc-
tion of the second group of yarns Y2 is changed from a
horizontal left-and-right direction to a horizontal forward-
and-backward direction between the yarn dividing guide
11 and the yarn path guide 38. It is to be noted that the
second group of yarns Y2 does not pass through any of
the first heating rollers 31 to 33 and the second heating
rollers 34 and 35.

[0105] Even in the combined yarn producing device
1D according to the fourth modified example, after the
first group of yarns Y1 having been drawn and heat-set
and the second group of yarns Y2 having not been drawn
nor heat-set are combined to form one set of yarns, the
combined first group of yarns Y1 and second group of
yarns Y2 are auxiliary doubled to form combined yarns
Y3, and the combined yarns Y3 are guided to yarn feed
roller 13. Therefore, in the combined yarn producing de-
vice 1D, similarly to the combined yarn producing device
1 according to an embodiment of the present invention,
the swaying of the second group of yarns Y2 on the yarn
feed roller 13 can be suppressed by the first group of
yarns Y1, and possible damage to the second group of
yarns Y2 can be reduced.

[0106] Itisto be noted that, in FIG. 7 showing the fourth
modified example, the guide roller 36 can be arranged
at an arbitrary position within a range where it does not
interfere with the first group of yarns Y1 led out from the
outlet 30b, as described above. The guide roller 36, the
yarn combining guide 20, and the yarn feed roller 13 may
be arranged in the same positions as the guide roller 37,
the yarn combining guide 20, and the yarn feed roller 13
shownin FIG. 1and (A)to (D) of FIG. 3. In such a manner,
in a front view, the lower-sided angle of the two angles
between the yarn path of the second group of yarns Y2
from the guide roller 36 to the yarn combining guide 20
and the yarn path from the yarn combining guide 20 to
the yarn feed roller 13 can be set to 180 = 30 [°]. That
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is, although it is not possible to secure a sufficient dis-
tance to change an arrangement direction of the second
group of yarns Y2 divided by the yarn dividing guide 11,
itis possible to reduce possible damage to the first group
of yarns Y1 and the second group of yarns Y2, especially
in the yarn combining guide 20 while suppressing the
swaying of the second group of yarns Y2 on the yarn
feed roller 13. Further, there is little possibility that the
first group of yarns Y1 led out from the outlet 30b will
interfere with the heat retention box 30.

[4-5. Fifth modified example]

[0107] FIG. 8 depicts a front view of an example of a
combined yarn producing device 1E according to the fifth
modified example. Similarly to the combined yarn pro-
ducing device 1D according to the fourth modified exam-
ple, the combined yarn producing device 1E according
to the fifth modified example does not include the guide
roller 37, and the guide roller 36 is arranged at an arbitrary
position within a range where it does not interfere with
the first group of yarns Y1 led out from the outlet 30b.
Further, in this point, the combined yarn producing device
1E according to the fifth modified example differs from
the combined yarn producing device 1 according to an
embodiment of the present invention. That is, the com-
bined yarn producing device 1E is similar to the combined
yarn producing device 1D according to the fourth modi-
fied example in that the guide roller 36 is arranged at an
arbitrary position within a range where it does not inter-
fere with the first group of yarns Y1 led out from the outlet
30b. Further, the combined yarn producing device 1E is
similar to the combined yarn producing device 1A ac-
cording to the first modified example and the combined
yarn producing device 1C according to the third modified
example in that the yarn combining unit 18 is arranged
downstream from the yarn feed roller 13 in a yarn
traveling direction.

[0108] Thatis, in the combined yarn producing device
1E, the second group of yarns Y2 divided by the yarn
dividing guide 11 is guided to the yarn feed roller 13 via
the yarn combining guide 20 from the guide roller 36 ar-
ranged at aright side ofthe outlet 30b of the heat retention
box 30 and close to the wall 301 of the heat retention box
30. In this case, similarly to the combined yarn producing
device 1D according to the fourth modified example, the
yarn path guide 38 is arranged upstream from the guide
roller 36 in a yarn traveling direction, and an arrangement
direction of the second group of yarns Y2 is changed
from a horizontal left-and-right direction to a horizontal
forward-and-backward direction between the yarn divid-
ing guide 11 and the yarn path guide 38. It is to be noted
that the second group of yarns Y2 does not pass through
any of the first heating rollers 31 to 33 and the second
heating rollers 34 and 35. In addition, in the combined
yarn producing device 1E, before the first group of yarns
Y1 and the second group of yarns Y2 are auxiliary dou-
bled, the first group of yarns Y1 and the second group of
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yarns Y2 are guided to the yarn feed roller 13 as a com-
bined set of yarns. In this respect, the combined yarn
producing device 1E according to the fifth modified ex-
ample differs from the combined yarn producing device
1 according to an embodiment of the present invention,
the combined yarn producing device 1B according to the
second modified example, and the combined yarn pro-
ducing device 1D according to the fourth modified exam-
ple. However, even in the combined yarn producing de-
vice 1E according to the fifth modified example, the first
group of yarns Y1 and the second group of yarns Y2 are
guided to the yarn feed roller 13 as a combined set of
yarns. Therefore, in the combined yarn producing device
1E, similarly to the combined yarn producing device 1
according to an embodiment of the presentinvention, the
swaying of the second group of yarns Y2 on the yarn
feed roller 13 can be suppressed by the first group of
yarns Y1, and possible damage to the second group of
yarns Y2 can be reduced.

[0109] In addition, in FIG. 8 showing the fifth modified
example, similarly to the fourth modified example, the
guide roller 36, the yarn combining guide 20, and the
yarnfeed roller 13 may be arranged at the same positions
as the guide roller 37, the yarn combining guide 20, and
the yarn feed roller 13 shown in FIG. 1 and (A) to (D) of
FIG. 3. In such a manner, in a front view, the lower-sided
angle of the two angles between the yarn path of the
second group of yarns Y2 from the guide roller 36 to the
yarn combining guide 20 and the yarn path from the yarn
combining guide 20 to the yarn feed roller 13 can be set
to 180 = 30 [°]. That is, although it is not possible to
secure a sufficient distance to change an arrangement
direction of the second group of yarns Y2 divided by the
yarn dividing guide 11, it is possible to reduce possible
damage to the first group of yarns Y1 and the second
group of yarns Y2, especially in the yarn combining guide
20 while suppressing the swaying of the second group
of yarns Y2 on the yarn feed roller 13. Further, there is
little possibility that the first group of yarns Y1 led out
from the outlet 30b will interfere with the heat retention
box 30.

(Reference Numerals)

[0110]

1 Combined yarn producing device
2 Spinning unit

11 Yarn dividing guide

12 First yarn feed roller

13 Second yarn feed roller
16 Interlacer

18 Yarn combining unit

20 Yarn combining guide
30 heat retention box

30a Inlet

30b Outlet

311033 First heating roller
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34, 35 Second heating roller

36 First guide roller

37 Second guide roller
301 Wall

Y Yarn

Y1 First group of yarns
Y2 Second group of yarns
Y3 Combined yarns
Claims

1.  Acombined yarn producing device configured to per-
form different processing on a first group of yarns
and a second group of yarns out of a plurality of yarns
spun from a spinning unit, and thereafter combine
the first group of yarns and the second group of yarns
thereby to produce combined yarns, the combined
yarn producing device comprising:

a yarn dividing guide configured to divide the
plurality of yarns into the first group of yarns and
the second group of yarns;

a first heating roller configured to heat the first
group of yarns obtained as a result of dividing
the plurality of yarns by the yarn dividing guide;
a second heating roller arranged downstream
from the first heating roller in a yarn traveling
direction, the second heating roller configured
to draw and heat-set the first group of yarns be-
tween the first heating roller and the second
heating roller;

aheatretention box configured to accommodate
the first heating roller and the second heating
roller having a first opening formed at a lower
part of a wall thereof and a second opening
formed at an upper part of the wall thereof;

a first yarn feed roller configured to cause the
first group of yarns obtained as a result of divid-
ing the plurality of yarns by the yarn dividing
guide to enter the heat retention box from the
first opening;

a second yarn feed roller configured such that
the first group of yarns caused to enter the heat
retention box from the first opening, pass
through the first heating roller and the second
heating roller, and thereafter leave the heat re-
tention box from the second opening are guided
to the second yarn feed roller;

a guide roller configured to guide the second
group of yarns obtained as a result of dividing
the plurality of yarns by the yarn dividing guide
to the second yarn feed roller without passing
through either the first heating roller or the sec-
ond heating roller;

a yarn doubling unit arranged downstream from
the second yarn feed roller in a yarn traveling
direction, the yarn doubling unit configured to
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double the first group of yarns and the second
group of yarns;

a yarn combining unit arranged upstream from
the yarn doubling unit in a yarn traveling direc-
tion, the yarn combining unit configured to aux-
iliary double the first group of yarns and the sec-
ond group of yarns; and

a yarn combining guide having a plurality of
guide portions arranged along an axial direction
of the second yarn feed roller downstream from
any of the second heating roller and the guide
roller in a yarn traveling direction as well as up-
stream from any of the yarn combining unit and
the second yarn feed roller in a yarn traveling
direction, the plurality of guide portions config-
ured to combine and guide the first group of
yarns having been drawn and heat-set and the
second group of yarns having not been drawn
or heat-set.

2. The combined yarn producing device according to

claim 1, wherein

the guide roller is arranged such that

a lower-sided angle out of two angles formed
between a yarn path of the second group of
yarns from the guide roller to the yarn combining
guide and a yarn path from the yarn combining
guide to the second yarn feed roller is 180 = 30

[l

The combined yarn producing device according to
claim 1 or 2, wherein

the yarn combining unit is arranged upstream from
the second yarn feed roller in a yarn traveling direc-
tion, and is configured to auxiliary double the com-
bined first group of yarns and second group of yarns
and guide the auxiliary doubled yarns to the second
yarn feed roller.

The combined yarn producing device according to
any one of claims 1 to 3, wherein

the plurality of yarns spun from the spinning unit
are arranged along one horizontal direction, and
the yarn dividing guide is arranged along the one
horizontal direction, wherein

the second yarn feed roller is arranged such that
an axial direction thereof is horizontal and is per-
pendicular to the one horizontal direction, and
wherein

the guide roller includes

a first guide roller arranged so as to be parallel
in axial direction to the second yarn feed roller,
thefirst guide roller configured such that the sec-
ond group of yarns obtained as a result of divid-
ing the plurality of yarns by the yarn dividing
guide are guided to the first guide roller while an
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arrangement direction of the second group of
yarns being changed, and

a second guide roller arranged downstream
from the first guide roller in a yarn traveling di-
rection, and arranged above the first guide roller 5
so as to be parallel in axial direction to the first
guide roller.

5. The combined yarn producing device according to
claim 4, wherein 10

the second guide roller, the second yarn feed
roller, and the yarn combining guide are ar-
ranged such that
an upper-sided angle out of two angles formed 75
between a yarn path of the first group of yarns
from a mostdownstream rollerin ayarn traveling
direction of the first group of yarns in the heat
retention box to the yarn combining guide and
a yarn path from the yarn combining guide to 20
the second yarn feed roller is 180 = 30 [°] (in-
cluding upper and lower limit values), and
a lower-sided angle out of two angles formed
between a yarn path of the second group of
yarns from the second guide roller to the yarn 25
combining guide and a yarn path from the yarn
combining guide to the second yarn feed roller
is 180 = 30 [°] (including upper and lower limit
values).
30
6. The combined yarn producing device according to
claim 4 or 5, wherein
the second guide rolleris arranged such that the sec-
ond group of yarns guided by the second yarn feed
roller are located below the first group of yarns guid- 35
ed by the second yarn feed roller.

7. The combined yarn producing device according to
any one of claims 4 to 6, wherein
the first guide roller and the second guide roller are 40
arranged in an up-and-down direction along a wall
of the heat retention box.

8. The combined yarn producing device according to
any one of claims 4 to 7, wherein 45

the first guide roller and the second guide roller

are arranged outside the heat retention box, and

the second group of yarns obtained as a result

of dividing the plurality of yarns by the yarn di- 50
viding guide are guided to the second yarn feed
roller without being caused to enter the heat re-
tention box.

55
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