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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates a spun yarn take-
up apparatus for taking up yarns spun from a spinning
machine soas to formawoundpackage. In particular, the
present invention relates to a spun yarn take-up appa-
ratus for an industrial material yarn of high fineness
requiring a long heating length.

DESCRIPTION OF THE BACKGROUND ART

[0002] A spun yarn take-up apparatus for taking up
yarns spun from a spinning machine so as to form a
wound package has required a yarn setting operation
of setting, when the production is started, yarns spun
from thespinningmachine insuchamanner that thespun
yarns reach a spooling unit along a yarn path.
[0003] A general spun yarn take-up apparatus has
been configured, as disclosed in, e.g., Patent Document
1 (see FIG. 1 in particular), such that processing assem-
blies including aplurality of rollers or the like are arranged
below the spinning machine, and the spooling unit is
arranged below the processing assemblies. Performing
a yarn setting operation for such a spun yarn take-up
apparatus has required a first floor staff, i.e., a yarn
setting staff expected to set yarns to their respective
rollers or the like (mezzanine staff) and a yarn setting
staff expected to set yarns to the spooling unit arranged
below the plurality of rollers or the like.
[0004] Patent Document 2 discloses an apparatus for
the spin-texturing of synthetic yarns, comprising a spun
yarn take-up unit for taking up and drawing a plurality of
yarns spun from a spinning machine and a winding
device for winding the plurality of yarns delivered from
the spun yarn take-up unit to form a wound package,
wherein the spun yarn take-up unit includes a first guide
section, including a plurality of direction-changing rollers
for changing travelling directions of the plurality of yarns,
respectively; a drawing section including a plurality of
rollers for drawing the plurality of yarns guided by the first
guide section; and a second guide section for guiding the
plurality of yarns from the drawing section to the winding
device, and wherein the drawing section is arranged at
substantially the same height as that of the winding
device, a first yarn delivery roller is provided on a yarn
path from the plurality of direction-changing rollers to the
drawing section.

(Prior Art Documents)

(Patent Documents)

[0005]

Patent Document 1: US Patent Application Publica-
tion No. 2009/0049669
Patent Document 2: EP 1 486 592 A1

(Problems to be Solved)

[0006] In the meantime, manpower savings have re-
cently been required in plants and equipment. The gen-
eral spun yarn take-up apparatus disclosed in Patent
Document 1 has, however, required the yarn setting
operation to be performed by at least two staffs having
the mezzanine staff expected to set yarns to their re-
spective rollers or the like and the yarn setting staff
expected to set yarns to the spooling unit. When the yarn
setting operation is performed by two staffs consisting of
the mezzanine staff expected to set yarns to their re-
spective rollers or the like and the yarn setting staff
expected to set yarns to the spooling unit, it has unde-
sirably taken a longer time because transferring a suc-
tioning gun suctioning yarns between the staffs is re-
quired at each operation of setting yarns to their respec-
tive rollers or the like and to the spooling unit. Even if the
yarn setting operation of setting yarns to their respective
rollersor the likeand to thespoolingunit isperformedonly
by oneoperator, the operatorwould have to get in andout
of aworking truck,which results innot only takinga longer
timebut also putting an increased burdenon the operator
because setting yarns at the mezzanine having their
respective rollers arranged thereon is a high-place op-
eration. It has urgently been required, therefore, to sup-
press a height of the spun yarn take-up apparatus having
a reduced floor level so as to shorten a yarn setting time
and save manpower.

SUMMARY OF THE INVENTION

[0007] In view of the above-described problems, the
objective of the present invention is to provide a spun
yarn take-upapparatushavingasuppressedheight soas
to be lower in floor level than a conventional apparatus
thereby to shorten a yarn setting time and save man-
power.

(Means for Solving Problems)

[0008]

[1] A first aspect of the present invention is a spun
yarn take-upapparatus comprisinga spunyarn take-
up unit for taking up and at least drawing a plurality of
yarns spun from a spinning machine, a plurality of
yarn suctioning units capable of suctioning the plur-
ality of yarns, respectively, and a spooling unit for
winding the plurality of yarns delivered from the spun
yarn take-up unit to form a wound package, wherein
the spun yarn take-up unit includes:

a first guide section, arrangedbelow theplurality
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of yarn suctioning units including a plurality of
direction-changing rollers for changing traveling
directions of the plurality of yarns, respectively;
a drawing section including a plurality of rollers
having at least one roller for drawing the plurality
of yarns guided by the first guide section; and
asecondguidesection forguiding theplurality of
yarns from the drawing section to the spooling
unit, and wherein
the drawing section is arranged at substantially
the same height as that of the spooling unit, and
the first guide section is arranged above at least
one roller of the drawing section,
a first yarn delivery roller is provided on a yarn
path from the plurality of direction-changing roll-
ers to the drawing section, and
the first yarn delivery roller is arrangedbelow the
plurality of yarn suctioning units and separated
in a horizontal direction from the first guide sec-
tion and the drawing section.

According to the above-described first aspect [1] of
the spun yarn take-up apparatus, the spooling unit
and the drawing section are arranged horizontally,
and the first yarn delivery roller is arranged below the
plurality of yarn suctioning units and separated in a
horizontal direction from the first guide section and
thedrawingsection.Aheight of the first guidesection
arranged above at least one roller of the drawing
section can, therefore, be suppressed, and thereby,
a floor level of the spun yarn take-up apparatus can
be reduced. As a result, there is no conventional
need to divide a work area at the first floor into an
upper work area and a lower work area to which
operators are assigned, respectively, but only one
operator can perform the yarn setting operation,
thereby to achieve the shortening of a yarn setting
time and the savings of manpower.

[2] A second aspect of the present invention is the
spun yarn take-up apparatus in the above-described
first aspect [1], wherein the first guide section is
arrangedsuch that theplurality of direction-changing
rollers for respective yarns thereof are mutually dis-
placed to form a single row in a direction orthogonal
to an axis direction of a winding axis of the spooling
unit when seen in a planar view.
According to the above-described second aspect [2]
of the spun yarn take-up apparatus, the plurality of
direction-changing rollers are mutually displaced to
form a single row in a direction orthogonal to an axis
direction of a winding axis of the spooling unit when
seen in a planar view. As a result, any mutual inter-
ferenceor entanglement among theplurality of yarns
delivered from the plurality of direction-changing
rollers can be prevented. Further, any mutual inter-
ferenceor entanglement among theplurality of yarns
can be prevented without the need to guiding for

retaining an interval among the plurality of yarns. In
particular, in order toarrange the first guidesectionat
a lower position, it is preferred that a distance be-
tween the first guide section and the drawing section
be reduced in a height direction, which is likely to
cause any mutual interference or entanglement
among the plurality of yarns. Nevertheless, a re-
markable effect can be achieved in that the distance
between the first guide section and the drawing
section can be reduced while any mutual interfer-
ence or entanglement among the plurality of yarns
being prevented.

[3] A third aspect of the present invention is the spun
yarn take-up apparatus in the above-described sec-
ond aspect [2], wherein the first guide section is
arrangedsuch that theplurality of direction-changing
rollers for respective yarns thereof are displaced at
an equal interval to form a single row in a direction
orthogonal toanaxis directionof awindingaxis of the
spooling unit when seen in a planar view.
According to the above-described third aspect [3] of
the spun yarn take-up apparatus, the plurality of
direction-changing rollers are displaced at an equal
interval to form a single row in a direction orthogonal
to an axis direction of a winding axis of the spooling
unit when seen in a planar view. As a result, the yarn
settingoperationcaneasilybeperformedsoas toset
the plurality of yarns to a guide (not shown) and to an
interlacing apparatus (not shown) arranged down-
stream from theplurality of direction-changing rollers
along a yarn traveling direction for retaining intervals
among the plurality of yarns.

[4] A fourth aspect of the present invention is the
spunyarn take-upapparatus inanyoneof theabove-
described first to third aspects [1]‑[3], wherein each
of the plurality of direction-changing rollers is a roller
configured to change a traveling direction of each
yarn spun downward from the spinningmachine to a
direction inclined downward from a horizontal direc-
tion.
According to theabove-described fourthaspect [4] of
the spun yarn take-up apparatus, a traveling direc-
tion of each yarn spun downward from the spinning
machine is changed by each direction-changing roll-
er to a direction inclined downward from a horizontal
direction. Tension can, therefore, be applied to each
yarn at a bending angle, which is the same as that of
a conventional one including a guide, while a load
imposedoneachyarnbeingminimized.Asa result, a
height can be reduced not through the use of such a
conventional guide but through the use of each
direction-changing roller. Further, the plurality of di-
rection-changing rollers can be driven individually so
that a difference in tension among the plurality of
yarns can be reduced.
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[5] A fifth aspect of the present invention is the spun
yarn take-up apparatus in any one of the above-
described first to fourth aspects [1]‑[4], wherein the
plurality of rollers include rollers aligned in two rows
in a horizontal direction.
According to the above-described fifth aspect [5] of
the spun yarn take-up apparatus, the plurality of
rollers include rollers aligned in two rows in a hor-
izontal direction, and therefore, a height of the plur-
ality of rollers can be suppressed so that a floor level
of the drawing section can be reduced.

[6] A sixth aspect of the present invention is the spun
yarn take-up apparatus in any one of the above-
described first to fifth aspects [1]‑[5], wherein the
first yarn delivery roller and the plurality of rollers
are arranged such that a winding angle of the plur-
ality of yarns to each roller is smaller than 360°, and
an axis direction of each roller is a direction substan-
tially orthogonal to the yarn path when seen in a
planar view.
According to the above-described sixth aspect [6] of
the spun yarn take-up apparatus, for each of the first
yarndelivery roller and theplurality of rollers, not only
the winding angle of the plurality of yarns to each
roller is smaller than 360° but also the axis direction
of each roller is substantially orthogonal to the yarn
pathwhen seen in a planar view. Each of the plurality
of yarns is, therefore, allowed to travel while keeping
a horizontal position from the first guide section to at
least the drawing section so that a traveling direction
thereof when seen in a planar view is limited to a
direction X. As a result, the plurality of yarns can
travel in such a manner that each yarn path thereof
from the first guide section to at least the drawing
section is not deviated fromother yarnpath thereof in
an axis direction thereof.

[7] A seventh aspect of the present invention is the
spunyarn take-upapparatus inanyoneof theabove-
described first to sixth aspects [1]‑[6], wherein the
plurality of rollers have:

at least onepreheating roller arrangedbelow the
first guide section, wherein a surface tempera-
ture thereof is set to be a first temperature, and
twoor threeunits thereof aredistributed inanup-
and-down direction;
at least one drawing roller (drawing godet) ar-
ranged below the first guide section, wherein a
surface temperature thereof is set to be a sec-
ond temperature higher than the first tempera-
ture, and two or three units thereof are distrib-
uted in an up-and-down direction; and
at least one thermal setting roller arranged be-
low the first guide section, wherein a surface
temperature thereof is set to be a third tempera-
ture higher than the second temperature, and

twoor threeunits thereof aredistributed inanup-
and-down direction.

According to theabove-describedseventhaspect [7]
of the spun yarn take-up apparatus, two or three of
the at least one preheating roller, the at least one
drawing roller, and the at least one thermal setting
roller are distributed below the first guide section in
anup-and-downdirection, respectively, therebycap-
able of reducing a floor level of the drawing section.
As a result of floor-level reduction of the drawing
section, the plurality of rollers in the drawing section
no longer need any yarn setting operation at a high
place.

[8] An eighth aspect of the present invention is the
spun yarn take-up apparatus in the above-described
seventh aspect [7] further comprising:

at least one first warming box configured to
accommodate the at least one preheating roller;
at least one second warming box configured to
accommodate the at least one drawing roller;
and
at least one third warming box configured to
accommodate the at least one thermal setting
roller, wherein
a yarn outlet of an adjacent first warming box of
the at least one first warming box adjacent to an
adjacent secondwarming box of the at least one
second warming box and a yarn inlet of the
adjacent second warming box are separated
from each other, and wherein
a yarn outlet of the at least one second warming
box and a yarn inlet of the at least one third
warming box are separated from each other.

According to the above-described eighth aspect [8]
of the spun yarn take-up apparatus, a plurality of
warming boxes configured to accommodate the at
least one preheating roller, the at least one drawing
roller, and the at least one thermal setting roller,
respectively. Further, a yarn outlet-side opening of
an Nth warming box and a yarn inlet-side opening of
an (N+1)th warming box arranged downstream
alonga yarn traveling direction from theNthwarming
box are separated from each other without having
any communication therebetween. Theheat transfer
between the Nth and (N+1)th warming boxes can
therefore be suppressed, and a target temperature
can also be set and controlled easily for each warm-
ing box. It is to be noted that the number of the first
warming box, the number of the second warming
box, and the number of the third warming box are not
limited to one. For example, a plurality of preheating
rollers may be accommodated in a plurality of first
warming boxes, respectively. Similarly, a plurality of
drawing rollers may be accommodated in a plurality
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of second warming boxes, respectively. Alterna-
tively, a plurality of thermal settings may be accom-
modated in a plurality of third warming boxes, re-
spectively.

[9] A ninth aspect of the present invention is the spun
yarn take-up apparatus in the above-described se-
venth aspect [7] or the above-described eighth as-
pect [8], wherein

at least any rollers out of the at least one pre-
heating roller, the at least onedrawing roller, and
the at least one thermal setting roller are uni-
tized, and
the at least any rollers are unitized into a first unit
having a predetermined number of rollers and a
second unit having rollers whose number is
different from the predetermined number, and
the first unit and the second unit are configured
such that the first unit and the second unit are
recombinant depending upon an application
purpose.

According to the above-described ninth aspect [9] of
the spun yarn take-up apparatus, a plurality of units
each having different numbers of rollers from other
can be prepared in advance so that the plurality of
units are recombinant so as to beset to the spunyarn
take-up apparatus depending upon the unitization of
rollers in terms of a drawing process, yarn brand or
the like. As a result, an easier recombination of roll-
ers depending upon an application purpose can be
provided.

[10] A tenth aspect of the present invention is the
spunyarn take-upapparatus inanyoneof theabove-
described first to ninth aspects [1]‑[9], wherein

a guide roller for guiding the plurality of yarns to
the second guide section is arranged down-
stream from the drawing section along a yarn
traveling direction, and
the second guide section is arranged immedi-
ately above the spooling unit such that an acute
angle larger thanorequal to0°aswell as smaller
than or equal to 20° is formed by a yarn traveling
direction of the plurality of yarns delivered from
the guide roller and a horizontal plane.

According to the above-described tenth aspect [10]
of the spun yarn take-up apparatus, a height of the
second guide section can be suppressed, and there-
by, setting the plurality of yarns to the second guide
section can be performed without the need to per-
form such a yarn setting operation at a high place.

[11]Aneleventhaspect of thepresent invention is the
spunyarn take-upapparatus inanyoneof theabove-

described first to ninth aspects [1]‑[9], wherein

a guide roller is arranged downstream from the
drawing section along a yarn traveling direction,
a second yarn delivery roller for guiding the
plurality of yarns to the second guide section
is arranged between the second guide section
and the guide roller along a yarn traveling direc-
tion, and
the second guide section is arranged immedi-
ately above the spooling unit such that an acute
angle larger thanorequal to0°aswell as smaller
than or equal to 20° is formed by a yarn traveling
direction of the plurality of yarns delivered from
the second yarn delivery roller and a horizontal
plane.

According to the above-described eleventh aspect
[11] of the spun yarn take-up apparatus, the guide
roller is arranged downstream from the drawing sec-
tionalongayarn travelingdirection. Thesecondyarn
delivery roller is arranged between the second guide
section and the guide roller along a yarn traveling
direction. In such a point, the eleventh aspect [11] is
different from theabove-describedninth aspect [9] of
the spun yarn take-up apparatus. Even in such a
case, by arranging the second guide section such
that an acute angle larger than or equal to 0° as well
as smaller than or equal to 20° is formed by a yarn
traveling direction of the plurality of yarns delivered
from the second yarn delivery roller and a horizontal
plane, a height of the second guide section can be
suppressed, and as a result, setting the plurality of
yarns to the second guide section can be performed
without the need to perform such a yarn setting
operation at a high place.

[12] A twelfth aspect of the present invention is the
spunyarn take-upapparatus inanyoneof theabove-
described first to eleventh aspects [1]‑[11], wherein

the spooling unit includes two winders arranged
in a direction substantially orthogonal to the yarn
path when seen in a planar view,
the spun yarn take-up unit delivers the plurality
of yarns to the two winders in a distributed
manner, and
at least the plurality of yarn suctioning units, the
first guide section, the drawing section, the sec-
ond guide section, and the first yarn delivery
roller are all arranged within a range of the
spooling unit in a width direction.

[0009] According to theabove-describedaspect [12] of
the spun yarn take-up apparatus, the plurality of yarn
suctioning units, the first guide section, the drawing sec-
tion, the second guide section, and the first yarn delivery
roller areall arrangedwithin a rangeof the spooling unit in
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a width direction. As a result, for the spun yarn take-up
apparatus, not only a floor level thereof can be reduced
but also any expansion in awidth direction thereof can be
suppressed, and thereby, the spun yarn take-up appa-
ratus can be compact in its entirety.

(Advantageous Effects of the Invention)

[0010] According to the present invention, the spun
yarn take-up apparatus can have a suppressed height
so as to be lower in floor level than a conventional
apparatus thereby to achieve the shortening of a yarn
setting time and the savings of manpower.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is an example of a perspective view schema-
tically illustrating a spun yarn take-up apparatus.
FIG. 2 is an example of a side view schematically
illustrating the spun yarn take-up apparatus.
FIG. 3 is an example of a side view illustrating the
periphery of a first guide section.
FIG. 4 is anexampleof anarrowview takenalong the
line A-A shown in FIG. 3.
FIG. 5 is an example of a side view illustrating the
periphery of a drawing section.
FIG. 6 is an example of a side view schematically
illustrating how yarns are delivered from a preheat-
ing-roller warming box to a drawing-roller warming
box.
FIG. 7 is an example of a side view schematically
illustrating the periphery of a relaxing section, a
second guide section, and a spooling unit.
FIG. 8 is an example of a plan view illustrating the
periphery of the second guide section.
FIG. 9 is an example of a schematic view illustrating
anacuteangle consistingof a yarn travelingdirection
and a horizontal plane for yarns delivered from a
second relaxing roller to their respective distribution
rollers.
FIG. 10 is an example of an arrow view taken along
the line B-B shown in FIG. 7.
FIG. 11 is an example of a side view schematically
illustrating a spun yarn take-up apparatus in accor-
dance with a first modified example.
FIGS. 12(a)‑12(c) each is an example of a side view
schematically illustrating a spun yarn take-up appa-
ratus in accordance with a second modified exam-
ple, and (a)‑(c) are examples of a view illustrating
their respective recombination patterns of rollers.
FIG. 13 is an example of a side view schematically
illustrating a spun yarn take-up apparatus in accor-
dance with a third modified example.
FIG. 14 is an example of a side view schematically
illustrating the periphery of a first guide section and a
drawing section in accordancewith a fourthmodified

example.

DESCRIPTIONS OF EMBODIMENTS OF THE IN-
VENTION

[0012] The following section will describe a spun yarn
take-up apparatus 1 in accordance with the present in-
vention with reference to the drawings. The spun yarn
take-up apparatus 1 in accordance with the present in-
vention is an apparatus configured to take up industrial
material yarns of 300 denier or more for example. FIG. 1
is an example of a perspective view schematically illus-
trating the spun yarn take-up apparatus 1. FIG. 2 is an
example of a side view schematically illustrating the spun
yarn take-up apparatus 1.
[0013] In this embodiment, a directionXandadirection
Yaredefinedas shown inFIG. 1andFIG. 2. Thedirection
X and the direction Y are both arranged in a horizontal
direction and are orthogonal to each other. The direction
X is one direction indicated by the arrows shown in FIG. 1
and FIG. 2. Therefore, the term "a direction opposite to
the direction X" herein is intended to mean a direction
opposite to the arrows shown in FIG. 1 and FIG. 2.On the
other hand, the direction Y means two directions shown
by the arrows in FIG. 1 and FIG. 2.

[1. Entire Configuration of Spun Yarn Take-up Appara-
tus]

[0014] The following section will schematically de-
scribe the entire configuration of the spun yarn take-up
apparatus1with reference toFIG.1andFIG.2.Asshown
in FIG. 1 and FIG. 2, the spun yarn take-up apparatus 1
includes mainly, in an order from the upstream side in a
yarn traveling direction, an oil supply unit 2, a yarn
suctioning unit 4, a spun yarn take-up unit 6, and a
spooling unit 8.
[0015] The oil supply unit 2 has a plurality of oil supply
units 2. The plurality of oil supply units 2 are arranged in a
single row in a left-and-right direction on the paper sur-
faceofFIG.2.The reason for describing thearrangement
not by thewording "arranged in a single row in a direction
X" but by the wording "arranged in a single row in a left-
and-right direction on the paper surface of FIG. 2" will be
described later with reference to FIG. 4.
[0016] Although not shown in FIG. 1 and FIG. 2, a
spinning machine is arranged above the plurality of oil
supply units 2. The plurality of oil supply units 2 are used
to coat, with oil solution, a yarn 100obtained asa filament
bundle spun from the spinning machine through the
spinning operation. In this embodiment, the spun yarn
take-up apparatus 1 includes the oil supply unit 2. How-
ever, the present invention is not limited to this. The
spinning machine may also include the oil supply unit 2.
[0017] The yarn suctioning unit 4 has a plurality of yarn
suctioning units 4 and is generally called an aspirator.
When the spun yarn take-up apparatus 1 includes the oil
supply unit 2, the plurality of yarn suctioning units 4 are
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arranged beneath the corresponding oil supply units 2,
respectively, and operate to temporarily retain a plurality
of yarns 100 by suctioning the yarns 100 when the yarns
100arewoundaround their respective rollersorwhen the
yarns 100are cut for example. Each yarn 100 coatedwith
anoil solution providedby theoil supply unit 2 is delivered
downward to pass the front face of the yarn suctioning
unit 4 to run toward the first guide section 10 (whichwill be
described later). The plurality of yarn suctioning units 4
are configured such that the flow of compressed fluid is
usedmainly to generate a suctioning force in a suctioning
opening, respectively.
[0018] The spun yarn take-up unit 6 is configured, in an
order from the upstreamside in a yarn traveling direction,
to include mainly the first guide section 10, the first yarn
delivery roller 20, a drawing section 28, a relaxing section
60, and the second guide section 70. The first guide
section 10, the first yarn delivery roller 20, the drawing
section 28, the relaxing section 60, and the second guide
section 70 will be described later in detail.
[0019] The spooling unit 8 includes mainly a main
frame 80, the first winder 81, and the second winder
91. The first winder 81 and the second winder 91 are
arranged inadirectionY.Thefirstwinder81has thesame
structure as that of the second winder 91. Therefore, the
following section will describe the first winder 81 and will
not further describe the second winder 91. In this embo-
diment, the spooling unit 8 includes two apparatuses of
the first winder 81 and the second winder 91. However,
the present invention is limited to this. Therefore, the
spooling unit 8 includes one winder 1.
[0020] The first winder 81 includes mainly a disk-like
turret 82 rotatably arranged in the main frame 80, two
winding axes 84 that are cantilever-supported by the
turret 82 to have an axis in a direction X, and a plurality
of traversing apparatuses 85 to traverse the yarns 100.
[0021] The winding axis 84 is attached with a plurality
of bobbins 86 arranged in series. The winding axis 84 is
driven by a motor (not shown) to rotate so as to cause a
plurality of bobbins 86 attached to the winding axis 84 to
rotate so as to wind the yarn 100 around the plurality of
rotating bobbins 86. The yarn 100 wound around the
bobbin 86 forms a wound package. A case where the
spoolingunit 8 is seen inadirectionopposite toadirection
X will be described later.
[0022] The followingsectionwill describe thepositional
relation between the drawing section 28 owned by the
spun yarn take-up unit 6 and the spooling unit 8 with
reference toFIG. 1andFIG. 2 again. Thedrawing section
28 is arranged upstream from the spooling unit 8 along a
yarn traveling direction and is arranged in a direction
opposite to a direction X than the spooling unit 8. More
specifically, the drawing section 28 and the spooling unit
8 arehorizontally arrangedso that the samefloor havean
axis direction of the winding axis 84 that is parallel to a
direction along which the yarn 100 travels in the drawing
section 28 when seen in a planar view. More specifically,
in this embodiment, the drawing section 28 is arranged at

substantially the sameheight as that of the spoolingunit 8
in contrast with the conventional spun yarn take-up ap-
paratus inwhich theworkareaof thefirst floor is divided to
the upper work area and the lower work area so that the
lower work area of first floor has a spooling unit and the
upper work area has a drawing section. This arrange-
ment allows thedrawing section 28 tobearrangedso that
oneoperator canperform theyarnsettingoperationof the
drawing section and the spooling unit without using any
working truck for example. This can result in the shor-
tened time required for the yarn setting operation and the
manpower saving.
[0023] The drawing section 28 has the first guide sec-
tion 10 in the vicinity of the upper side thereof. The yarn
suctioning unit 4 is arranged immediately above the first
guide section 10. The oil supply unit 2 is arranged im-
mediately above the yarn suctioning unit 4. This arrange-
ment of their respective member arranged in proximity to
one another provides an effect which will be described
later with regards to the positional relation to the first yarn
delivery roller 20.

[2. Spun Yarn Take-up Unit]

[0024] The followingsectionwill describe thefirst guide
section 10, the first yarn delivery roller 20, the drawing
section 28, the relaxing section 60, and the second guide
section 70 included in the spun yarn take-up unit 6.

[2‑1. First guide section and first yarn delivery roller]

[0025] FIG. 3 is an example of a side view illustrating
the periphery of the first guide section 10. As shown in
FIG. 3, the first guide section 10 includes mainly a plur-
ality of (or twelve) direction-changing rollers 10A‑10L for
example. The plurality of direction-changing rollers
10A‑10L are arranged in a single row in a left-and-right
directionon thepaper surfaceofFIG. 3.More specifically,
thedirection-changing rollers10A‑10Farearranged from
left to right on the paper surface of FIG. 3, and the
direction-changing rollers 10G‑10L are arranged from
right to left on the paper surface of FIG. 3. The reason
for not using the wording "arranged in a single row in a
direction X" but using the wording "arranged in a single
row in a left-and-right direction on the paper surface of
FIG. 3" will be described later with reference to FIG. 4 in
relation to the plurality of oil supply units 2 described as
being "arranged inasingle row ina left-and-right direction
on the paper surface of FIG. 2".
[0026] In this embodiment, the plurality of direction-
changing rollers 10A‑10L are described as being ar-
ranged in a single row in a left-and-right direction on
the paper surface of FIG. 3. However, the plurality of
direction-changing rollers 10A‑10L may be horizontally
arranged or may also be arranged to be displaced in an
up-and-down direction.
[0027] The plurality of direction-changing rollers
10A‑10L are rollers to deliver, to the first yarn delivery
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roller 20 arranged in a direction inclined downward froma
horizontal direction, a plurality of (or 12) yarns 100 for
example spun in a lower direction from the spinning
machine and coated with oil solution. The position "in-
clineddownward fromahorizontal direction" is preferably
slightly inclined downward from a horizontal direction.
For example, the yarns 100 delivered from the direction-
changing rollers10A‑10L to thefirst yarndelivery roller 20
preferably has such an acute angle larger than 5° as well
as smaller than or equal to 30° formed by a yarn traveling
directionandahorizontal plane.Anangleαshown inFIG.
3 corresponds to "an acute angle formed by a yarn
traveling direction and a horizontal plane for the yarns
100 delivered from the direction-changing rollers
10A‑10L to the first yarn delivery roller 20".
[0028] The yarn 100 having a traveling direction chan-
ged by the direction-changing rollers 10A‑10F is deliv-
ered to the first winder 81 (see FIG. 1) and is wound. The
yarn 100 having a traveling direction changed by the
direction-changing rollers 10G‑10L is delivered to the
second winder 91 (see FIG. 1) and is wound.
[0029] The first yarn delivery roller 20 is a roller that is
arranged on a yarn path extending from the first guide
section 10 to the drawing section 28 and that has, as an
axis direction, a direction substantially orthogonal both to
a yarn traveling direction and a vertical direction (i.e.,
direction Y). The first yarn delivery roller 20 is arranged in
an up-and-down direction between the first guide section
10 (i.e., plurality of direction-changing rollers 10A‑10L)
and thedrawingsection28and is arranged in ahorizontal
direction close to adirection opposite to a directionX than
any of the first guide section 10 (more particularly the
direction-changing roller 10G) and the drawing section
28. More specifically, the first guide section 10 and the
drawing section 28 has a positional relation by which the
first guide section 10 and the drawing section 28 are
arranged in an up-and-down direction to be superposed
to each other when seen in a planar view. On the other
hand, the first yarn delivery roller 20 is arranged no to be
superposed with any of the first guide section 10 and the
drawing section 28 when seen in a planar view and is
arranged at a position displaced in a horizontal direction.
However, from the space saving viewpoint, the first yarn
delivery roller 20 is preferably arranged in the vicinity of
the first guide section 10 and the drawing section 28 in a
horizontal direction.
[0030] As described above, the first guide section 10 is
arranged in the vicinity of the upper part of the drawing
section 28 and the first yarn delivery roller 20 is arranged
in a direction opposite to a direction X at a position
displaced from any of the first guide section 10 and the
drawing section 28. This can consequently reduce the
distance between the first guide section 10 and the
drawing section 28 in an up-and-down direction. This
can also reduce the distance between the first guide
section 10 and the drawing section 28 in an up-and-down
direction. This can provide a reduced height to the first
guide section 10, the yarn suctioning unit 4 arranged

immediately above the first guide section 10, and the
oil supply unit 2 arranged immediately above the yarn
suctioning unit 4 and can allow the entire spun yarn take-
up apparatus 1 to have a lower floor. This can conse-
quently eliminate the conventional need to divide the
work area of the first floor to an upper work area and a
lower work area in which operators are provided, respec-
tively. Therefore, a single operator can perform the yarn
setting operation, and as a result, achieving the shor-
tened time for the yarn setting operation and the man-
power saving.
[0031] The yarn 100 delivered from the first yarn de-
livery roller 20 proceeds to the drawing section 28. The
yarn 100 is wound around the first yarn delivery roller 20
at a winding angle smaller than 360°.
[0032] The plurality of yarns 100 spun downward from
the spinning machine abutting their respective roller
faces of the plurality of direction-changing rollers
10A‑10L are wound at a winding angle larger than or
equal to 45° as well as smaller than 90° for example. In
particular, the first yarn delivery roller 20 is arranged in a
direction opposite to a direction X with respect to the
direction-changing roller 10G and a winding angle α is
minimized. This can consequently increase the winding
angle to allow the yarns to be wound around their re-
spective direction-changing rollers 10A‑10L and can in-
crease the winding angle of the yarns 100 around their
respective direction-changing rollers 10A‑10L. There-
fore, tension can be applied to the yarns 100 between
theplurality of direction-changing rollers10A‑10Land the
first yarn delivery roller 20, and the yarn 100 is allowed to
stabilize traveling downstream from the plurality of direc-
tion-changing rollers 10A‑10L along a yarn traveling
direction. Further, no need is required to provide a guide
used in the conventional case to minutely adjust the
tension to the yarns, and therefore allowing the oil supply
unit 2 and the yarn suctioning unit 4 to be arranged at a
correspondingly-lower position than in the case of a spun
yarn take-up apparatus including a guide. Further, a
traveling direction of the yarn 100 can be changed by
the roller, and therefore minimizing the burden on the
yarn 100. When the positions at which the yarns on the
peripheral surfaces of the plurality of direction-changing
rollers 10A‑10L are separated from one another are
lower in a vertical direction than the position at which
the yarn is introduced onto the peripheral surface of the
first yarn delivery roller 20, winding angles to their re-
spective roller faces of the plurality of direction-changing
rollers 10A‑10L exceed 90°.
[0033] The plurality of direction-changing rollers
10A‑10L have a plurality of motors (not shown) corre-
sponding to their respective rollers. When the first yarn
delivery roller 20 is displaced from the first guide section
10 and the drawing section 28 in a direction opposite to a
direction X, there may be a probability that different
distances (i.e., yarn lengths) between their respective
direction-changing rollers 10A‑10L and the first yarn
delivery roller 20 cause different tensions of the plurality
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of yarns 100. To prevent this, the plurality of direction-
changing rollers 10A‑10L may be allowed to be individu-
ally driven, respectively, thereby to stabilize the yarn
delivery velocity to suppress the dispersion of the yarn
tensions even when different yarn lengths are caused.
[0034] Next, with reference to FIG. 4, the following
section will describe the positional relation among a
plurality of oil supply units 2, a plurality of yarn suctioning
units 4, and a plurality of direction-changing rollers
10A‑10L. FIG. 4 is an example of a plan view illustrating
the plurality of oil supply units 2, the plurality of yarn
suctioning units 4, and the first yarn delivery roller 20.
[0035] As shown in FIG. 4, the plurality of oil supply
units 2A‑2L of the oil supply unit 2 are arranged in a left-
and-right direction on the paper surface of FIG. 4 as well
as are displaced at an equal interval to form a single row
in a direction Y (i.e., a direction orthogonal to both of the
winding axis 84 (see FIG. 1) and a vertical direction).
Although not shown in FIG. 4, the yarn suctioning units
4A‑4L (see FIG. 3) are arranged immediately below their
respective oil supply units 2A‑2L. As in the case of the
direction-changing rollers 10A‑10L, the oil supply units
2A‑2F are arranged from left to right on the paper surface
of FIG. 4, and the oil supply unit 2G‑2L are arranged from
right to left on the paper surface of FIG. 4.
[0036] FIG. 4 does not illustrate the first guide section
10 (the plurality of direction-changing rollers 10A‑10L);
however, the direction-changing rollers 10A‑10L are ar-
ranged immediately below their respective yarn suction-
ing units 4A‑4L. Therefore, the plurality of direction-chan-
ging rollers 10A‑10L are displaced in a direction Y at an
equal interval to form a single row. This arrangement
allows the plurality of yarns 100 spun from the spinning
machine to proceed while being mutually displaced in a
direction Y so that the spun yarns are parallel to one
another in a planar view, thereby preventing the mutual
interferenceor entanglement of the yarns. In particular, in
this embodiment, the first guide section 10 and the draw-
ing section 28 have a reduced distance in an up-and-
down direction. Even in such a case, the plurality of yarns
100 are allowed to travel in a parallel manner, and there-
fore preventing the mutual interference or entanglement
of theplurality of yarns.Further, theyarnsettingoperation
canbeeasily performedonaguide (not shown) and/or an
interlacing apparatus (not shown) used to retain the
interval among yarns arranged in a yarn path extending
from the plurality of direction-changing rollers 10A‑10L to
the distribution rollers 70A‑70L. However, the present
invention is not limited to this. Therefore, no guide or
interlacing apparatus used to retain the interval among
yarns may be arranged in the yarn path extending from
the plurality of direction-changing rollers 10A‑10L to the
distribution rollers 70A‑70L.
[0037] The plurality of oil supply units 2A‑2L and the
plurality of yarn suctioning units 4A‑4L have been de-
scribed as not being "arranged in a direction X so as to be
displaced in a directionY" but as being "arranged in a left-
and-right direction on the paper surface of FIG. 4 so as to

be displaced in a direction Y". The reason is that, since a
direction X means a single direction, when the wording
"arranged in a direction X" is interpreted in a limited
manner as "arranged in series in a single direction such
as a direction X", the above description intends to avoid a
risk of being interpreted inconsistently with the wording
"displaced in a direction Y". In the description with re-
ference to FIG. 2 and FIG. 3, the same reason applies to
the description not including the wording "arranged in a
single row in a direction X" but including the wording
"arranged in a single row in a left-and-right direction on
the paper surface of FIG. 2" or the wording "arranged in a
single row in a left-and-right direction on the paper sur-
face of FIG. 3". In other words, the above description
intends to avoid a risk that the wording "arranged in a
single row in a direction X" is interpreted as being "not
displaced in a direction Y".
[0038] The present invention is not particularly limited
to the number of the plurality of oil supply units 2, the
plurality of yarn suctioning units 4, the plurality of direc-
tion-changing rollers 10A‑10L, the plurality of traversing
apparatuses 85, and the plurality of bobbins 86.

[2‑2. Drawing section]

[0039] FIG. 5 is an example of a side view illustrating
the periphery of the drawing section 28. As shown in FIG.
5, the drawing section 28 includes mainly a plurality of
preheating rollers 31‑34 to heat the yarns 100 before
being drawn, a plurality of drawing rollers (drawing god-
ets) 41‑44 arranged downstream along a yarn traveling
direction from thepreheating rollers 31‑34, andaplurality
of thermal setting rollers 51‑56 arranged downstream
along a yarn traveling direction from the drawing rollers
41‑44 to condition the drawn yarns 100.
[0040] In the meantime, the heating length has been
conventionally secured by winding yarns around a long
roller having a relatively large width a plurality of times. In
contrast with this, the spun yarn take-up apparatus 1 of
this embodiment allowsyarns tobewoundaroundashort
roller havingawidth shorter than the conventional case to
reach a distance shorter than the entire periphery of the
roller. However, in order to secure the heating length
while allowing the yarns to be wound around the roller
to reachadistanceshorter than theentireperipheryof the
roller, a higher number of rollers than in the conventional
case is required. In the case of a spun yarn take-up
apparatus to produce industrial material yarns of 300
denier or more for example in particular, a larger heating
length is required than in the case of a spun yarn take-up
apparatus for clothing yarns. To solve this, the spun yarn
take-up apparatus 1 of this embodiment is configured
such that the preheating rollers 31‑34, the drawing rollers
41‑44, and the thermal setting rollers 51‑56 are horizon-
tally arranged in series on the same floor in a direction X.
This arrangement can secure the heating length bywind-
ing the yarns around the rollers to reach a distance
shorter than the entire periphery of each roller (or a
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winding angle around the roller smaller than 360°) and
can provide the drawing section 28with a lower floor. The
preheating rollers 31‑34, the drawing rollers 41‑44, and
the thermal setting rollers 51‑56correspond to "a plurality
of rollers" of the present invention.
[0041] At least the uppermost stream-side drawing
roller 41 among the drawing rollers 41‑44 has a yarn
delivery velocity lower than that of the downmost stream-
side preheating roller 34 among the preheating rollers
31‑34. Therefore, the yarn 100 is drawn between the
downmost stream-side preheating roller 34 among the
preheating rollers 31‑34 and the uppermost stream-side
drawing roller 41 among the drawing rollers 41‑44.
[0042] The preheating rollers 31‑34, the drawing roll-
ers 41‑44, and the thermal setting rollers 51‑56 include a
plurality of motors (not shown) corresponding to their
respective rollers so that each of the rollers can be driven
individually.
[0043] The preheating rollers 31‑34 , the drawing roll-
ers 41‑44, and the thermal setting rollers 51‑56 all have
an axis direction in a direction substantially orthogonal to
a yarn path when seen in a planar view (i.e., direction Y)
and two rollers arranged in a up-and-down direction in
proximity to each other are horizontally arranged along a
direction X. However, the number of the rollers arranged
in an up-and-down direction is not limited to 2. Therefore,
three rollers may also be arranged in an up-and-down
direction so long as the yarn setting operation can be
performed by one operator.
[0044] The yarn 100 delivered out from the first yarn
delivery roller 20 is firstly delivered to thepreheating roller
31and is subsequently pass thepreheating rollers 32‑34,
the drawing rollers 41‑44, and the thermal setting rollers
51‑56 in this order. While passing the preheating rollers
32‑34, the drawing rollers 41‑44 and the thermal setting
rollers 51‑56, the yarn 100 is allowed to travel in an S-like
manner from the lower side to the upper side of their
respective two rollers arranged in proximity to each other
in an up-and-down direction and is subsequently allowed
to travel to the lower roller among the twoupper and lower
rollers arranged at the downstream side.
[0045] The yarn 100 is always wound around the pre-
heating rollers 31‑34 , the drawing rollers 41‑44, and the
thermal setting rollers 51‑56, respectively, at a winding
angle smaller than 360°.
[0046] The preheating rollers 31‑34 have a surface
temperature set to be equal to or higher than the glass
transition point of the yarn 100 (e.g., 90 °C). The drawing
rollers 41‑44 have a surface temperature set to be higher
than the surface temperatures of the preheating rollers
31‑34 (e.g., 110 °C). The thermal setting rollers 51‑56
have a surface temperature set to be higher than the
surface temperatures of the drawing rollers 41‑44 (e.g.,
130 °C).
[0047] The preheating rollers 31‑34 have a surface
temperature (e.g., 90 °C) corresponding to "the first
temperature" of the present invention. The drawing roll-
ers 41‑44 have a surface temperature (e.g., 110 °C)

corresponding to "the second temperature" of the pre-
sent invention. The thermal setting rollers 51‑56 have a
surface temperature (e.g., 130 °C) corresponding to "the
third temperature" of the present invention.
[0048] All of the preheating rollers 31‑34 do not always
have to have the same surface temperature. Therefore,
the preheating rollers 31‑34 may have different surface
temperatures, respectively. Similarly, all of the drawing
rollers 41‑44 do not always have to have the same sur-
face temperature. Therefore, the drawing rollers 41‑44
may have different surface temperatures, respectively.
Similarly, all of the thermal setting rollers 51‑56 do not
always have to have the same surface temperature.
Therefore, the thermal setting rollers 51‑56 may have
different surface temperatures, respectively.
[0049] In this embodiment, all of the preheating rollers
31‑34 have an increased surface temperature. However,
the present invention is not limited to this. For example, at
least one roller among the preheating rollers 31‑34 may
have an increased surface temperature while the other
roller may not have an increased surface temperature.
The same applies to the drawing rollers 41‑44 and the
thermal setting rollers 51‑56.
[0050] The drawing section 28 also includes the first
warming box 39, the second warming box 49, and the
third warming box 59. All of the first warming box 39, the
secondwarmingbox49, and the thirdwarmingbox59are
formedbyheat insulatingmaterial. Thepreheating rollers
31‑34areaccommodated in thefirstwarmingbox39.The
drawing rollers 41‑44 are accommodated in the second
warming box 49. The thermal setting rollers 51‑56 are
accommodated in the third warming box 59. This ar-
rangement suppresses the heat dissipation from their
respective rollers. In this embodiment, the preheating
rollers 31‑34 are accommodated in the first warming
box 39. The drawing rollers 41‑44 are accommodated
in the secondwarming box 49. The thermal setting rollers
51‑56 are accommodated in the third warming box 59.
However, each group of the above types of rollers do not
have to be accommodated in one warming box. For
example, the preheating rollers 31‑34may be separately
accommodated in the plurality of first warming boxes 39.
The drawing rollers 41‑44 may be separately accommo-
dated in the plurality of second warming boxes 49. The
thermal setting rollers 51‑56 may be separately accom-
modated in the plurality of third warming boxes 59.
[0051] The preheating rollers 31‑34 , the drawing roll-
ers 41‑44, and the thermal setting rollers 51‑56 are
accommodated in the warming boxes 39, 49, and 59,
respectively, and therefore are not actually visible in the
drawings. However, these rollers are shown in their re-
spective drawings referred herein for convenience.
[0052] In this embodiment, four preheating rollers, four
drawing rollers, and six thermal setting rollers are ar-
ranged, respectively. However, their respective rollers
are not limited to these numbers and can be arranged
in a different number depending upon an application
purpose.
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[0053] Next, the following sectionwill describe how the
yarn 100 is delivered from any one warming box of the
firstwarmingbox39, the secondwarmingbox49, and the
third warming box 59 to other warming boxes at the
downstream side with reference to FIG. 6. FIG. 6 is an
example schematically illustrating how the yarn 100 is
delivered from the first warming box 39 to the second
warming box 49. FIG. 6 illustrates the cross sections of
the first warming box 39 and the second warming box 49
taken in a vertical direction.
[0054] As shown in FIG. 6, the first warming box 39 has
an outlet-side opening 36. The second warming box 49
has an inlet-side opening 45. The outlet-side opening 36
and the inlet-side opening 45donot have communication
therebetween and are separated from each other. More
specifically, the yarn 100 having exited the first warming
box 39 through the outlet-side opening 36 is allowed to
contact with outside air to subsequently enter the second
warming box 49 through the inlet-side opening 45. The
outlet-side opening 36 corresponds to "the yarn outlet of
the first warming box" of the present invention. The inlet-
side opening 45 corresponds to "the yarn inlet of the
second warming box" of the present invention.
[0055] In this manner, the outlet-side opening 36 of the
first warming box 39 and the inlet-side opening 45 of the
secondwarming box 49 downstream from the first warm-
ing box 39 separated without having any communication
therebetween can suppress the heat transfer between
the first warming box 39 and the secondwarming box 49.
Although not shown, the outlet-side opening of the sec-
ondwarmingbox49and the inlet-sideopeningof the third
warming box 59 are also separated without having any
communication therebetween. The outlet-side opening
of the second warming box 49 corresponds to "the yarn
outlet of the second warming box" of the present inven-
tion. The inlet-side opening of the third warming box 59
corresponds to "the yarn inlet of the third warming box" of
the present invention.

[2‑3. Relaxing section]

[0056] FIG. 7 is an example of a side view illustrating
the periphery of the relaxing section 60, the second guide
section 70, and the spooling unit 8. As shown in FIG. 7,
the relaxing section 60 is arranged immediately above
thermal setting rollers 53‑56.
[0057] The relaxing section 60 has: the first relaxing
roller 61; the second relaxing roller 62 arranged down-
stream from the first relaxing roller 61 along a yarn
traveling direction; and the fourth warming box 69. The
first relaxing roller 61 and the second relaxing roller 62
are a roller that has, as an axis direction, a direction
substantially orthogonal both to a yarn traveling direction
of a yarn path when seen in a planar view (i.e., direction
Y).
[0058] The yarn 100 delivered out from the downmost
stream-side thermal setting roller 56 of the thermal set-
ting rollers 51‑56 is allowed to pass the first relaxing roller

61 and the second relaxing roller 62 in this order.
[0059] The first relaxing roller 61 and the second relax-
ing roller 62 are arranged to be mutually displaced in an
up-and-downdirection. The first relaxing roller 61 and the
second relaxing roller 62 are arranged so that the first
relaxing roller 61 is mutually displaced to a direction X
side in a direction X and the second relaxing roller 62 is
mutually displaced in a direction opposite to adirectionX.
The arrangement of the first relaxing roller 61 and the
second relaxing roller 62 as described above canprovide
the reduced height to the second relaxing roller 62, and
therefore providinganeasier yarn settingoperation to the
second relaxing roller 62.
[0060] The yarn 100 is wound around the first relaxing
roller 61 and the second relaxing roller 62 at a winding
angle smaller than 360°. The relaxing rollers 61 and 62
have a surface temperature set to be lower than those of
the thermal setting rollers 51‑56 (e.g., 100 °C) so that the
internal strain of the yarn 100 is relaxed. However, the
first relaxing roller 61 and the second relaxing roller 62 do
not always have to have the same surface temperature.
Therefore, the relaxing rollers 61 and 62 may have dif-
ferent surface temperatures. Further, any of the first
relaxing roller 61 and the second relaxing roller 62 does
not always have to have an increased surface tempera-
ture. For example, at least one roller of the first relaxing
roller 61 and the second relaxing roller 62 may have an
increased surface temperature while the other roller may
not have an increased surface temperature.
[0061] The fourth warming box 69 is formed by heat
insulatingmaterial. The two relaxing rollers 61 and62 are
accommodated in the fourth warming box 69 so as to
suppress the heat dissipation. Although not shown, the
outlet-side opening of the third warming box 59 and the
inlet-side opening of the fourth warming box 69 are also
separated from each other without having any commu-
nication therebetween. This arrangement can suppress
the heat transfer between the third warming box 59 and
the fourth warming box 69.
[0062] The yarn 100, which is delivered out from the
second relaxing roller 62 in the relaxing section 60 ar-
ranged downstream along a yarn traveling direction, is
allowed to exit the fourth warming box 69 and is subse-
quently guided to the second guide section 70. The
second relaxing roller 62 corresponds to a "guide roller"
of the present invention.

[2‑4. Second guide section]

[0063] With reference to FIG. 7 and FIG. 8, the follow-
ing section will describe the second guide section 70.
FIG. 8 is an example of a plan view illustrating the
periphery of the second guide section 70.
[0064] The second guide section 70 includes mainly a
plurality (or six) first winder distribution rollers 70A‑70F
for example and a plurality (or six) second winder dis-
tribution rollers 70G‑70L (see FIG. 8). The plurality of
yarns100deliveredout from thesecond relaxing roller 62
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is delivered in divided manner in two directions of a
direction toward the first winder distribution rollers
70A‑70F and a direction toward the second winder dis-
tribution rollers 70G‑70L. The first winder distribution
rollers 70A‑70F are a roller that changes a traveling
direction of the plurality of yarns 100 delivered from the
second relaxing roller 62 to a downward direction so that
the yarns 100 are allowed to travel toward bobbins 86
attached to the winding axis 84 of the first winder 81 (see
FIG. 1). The second winder distribution rollers 70G‑70L
are a roller that changes a traveling direction of the
plurality of yarns 100 delivered from the second relaxing
roller 62 toadownwarddirection so that the yarns100are
allowed to travel toward the bobbins 86 attached to the
winding axis 84 of the second winder 91 (see FIG. 1).
[0065] The first winder distribution rollers 70A‑70F are
arranged immediately above the first winder 81. More
specifically, the first winder distribution rollers 70A‑70F
correspond to the plurality of traversing apparatuses 85
(see FIG. 7) and a plurality of bobbins 86 (see FIG. 7),
respectively and are arranged in series in a direction X at
a position immediately above the corresponding traver-
sing apparatuses 85. The traversing apparatuses 85 are
arranged in series along a direction X at a position im-
mediately above the corresponding traversing appara-
tuses 85.
[0066] An acute angle larger than or equal to 0° as well
as smaller than or equal to 20° is preferably formed by a
yarn traveling direction of the yarns 100 delivered from
the second relaxing roller 62 to their respective first wind-
er distribution rollers 70A‑70F and a horizontal plane.
This can reduce theheights of the relaxing section 60and
the second guide section 70. However, this is not always
required. Therefore, the acute angle formed by a yarn
traveling direction of the yarns 100 delivered from the
second relaxing roller 62 to their respective first winder
distribution rollers 70A‑70F and a horizontal plane may
also have a negative value for example or may slightly
exceed 20° so long as the height of the second relaxing
roller 62 can be reduced. The wording "the acute angle
formed by a yarn traveling direction of the yarns 100
delivered from the second relaxing roller 62 to their
respective first winder distribution rollers 70A‑70F and
a horizontal plane" corresponds to an angle β shown in
FIG. 9. FIG. 9 is an example a schematic view illustrating
an acute angle β formed by a yarn traveling direction of
the yarns100delivered from thesecond relaxing roller 62
to the first winder distribution roller 70A and a horizontal
plane. FIG. 9 illustrates the first winder distribution roller
70A among the plurality of first winder distribution rollers
70A‑70F as an example. In this embodiment, the second
relaxing roller 62 is arranged so that the angle β of the
acute angle larger than or equal to 0° as well as smaller
than or equal to 20° is formed by a yarn traveling direction
of the yarns 100 delivered from the second relaxing roller
62 to their respective first winder distribution rollers
70A‑70F and a horizontal plane.
[0067] When a traveling direction of the yarn 100 is

changed by the first winder distribution rollers 70A‑70F to
a downward direction, the yarn 100 is traversed by the
corresponding traversing apparatus 85 and is wound
around the corresponding bobbin 86 to form a wound
package.
[0068] Similarly, the second winder distribution rollers
70G‑70L (see FIG. 8) is arranged immediately above the
second winder 91. The second winder distribution rollers
70G‑70L changes a traveling direction of the plurality of
yarns 100 delivered from the second relaxing roller 62 to
a downward direction so that the yarns 100are allowed to
travel to the corresponding bobbin (not shown) for their
respective yarns 100. Then, the yarns 100 for which a
traveling direction is changed by the second winder dis-
tribution rollers 70G‑70L to a downward direction are
traversed by the corresponding traversing apparatus
(not shown) and are wound around the corresponding
bobbins to form a wound package.

[3. Spooling Unit]

[0069] With reference to FIG. 10, the following section
will describe the arrangement (front view) when the
spoolingunit 8 is seen inadirectionopposite toadirection
X. FIG. 10 is an example of an arrow view taken along the
line B-B shown in FIG. 7.
[0070] As described above, the spooling unit 8 in-
cludes the first winder 81 and the second winder 91.
The first winder 81 and the second winder 91 are ar-
ranged side by side in a direction Y. The first winder 81
has twowinding axes 84. Similarly, the secondwinder 91
has twowinding axes 84. The second relaxing roller 62 is
arrangedat aposition in adirectionYdisplaced to the first
winder 81 side from the center lineCL of the spooling unit
8. This allows the yarn 100 traveling to the bobbin 86
attached to the winding axis 84 of the first winder 81 to
have substantially the same angle as that of the yarn 100
traveling to the bobbin 86 attached to the winding axis 84
of the second winder 91.
[0071] In this embodiment, the main frame 80 has the
length of about 1000 mm in a direction Y. The oil supply
unit 2, theyarn suctioningunit 4, the first guidesection10,
the first yarn delivery roller 20, thedrawing section 28, the
relaxing section 60, and the second guide section 70 are
all arranged within the width of the spooling unit 8 (more
particularly within about a half of the length of the main
frame 80 in a width direction (e.g., 1000mm) (e.g., about
500 mm)). This can provide a compact size in a width
direction of the spooling unit 8 while securing the work
area for the operator. The width direction of the spooling
unit 8 corresponds to a direction orthogonal to an axis
direction and a vertical direction of winding axis 84 (i.e.,
direction Y).

[4. Effects]

[0072] According to the spun yarn take-up apparatus 1
of this embodiment described above, the drawing section
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28 and the spooling unit 8 are horizontally arranged so
that an axis direction of the winding axis 84 is parallel to a
traveling direction of the yarn 100 in the drawing section
28 in a planar view on the same floor. Therefore, the first
guide section 10 arranged above at least one roller of the
drawing section 28 can have a reduced height and the
spun yarn take-up apparatus 1 can have a lower floor.
This can consequently eliminate the conventional need
to divide the work area of the first floor to an upper work
area and a lower work area in which operators are ar-
ranged, respectively. Therefore, a single operator can
perform the yarn setting operation, and as a result,
achieving the shortened time for the yarn setting opera-
tion and the manpower saving.
[0073] The preheating rollers 31‑34, the drawing roll-
ers 41‑44, and the thermal setting rollers 51‑56 are ar-
ranged so that two or three of their respective rollers are
arrangedalongadirectionX inanup-and-downdirection.
These rollers are arranged in series when seen in a
planar view. This allows the drawing section 28 to have
a lower floor. In particular, a spun yarn take-up apparatus
for industrial material yarns of 300 denier or more for
example requires a longer heating length than in the case
of a spun yarn take-up apparatus for clothing yarns.
Further, the yarns 100 arewound around their respective
rollers at a winding angle smaller than 360° so that the
drawingsectionhasan increasednumberof rollers.Even
in such a case, the spun yarn take-up apparatus 1 can
have a lower floor.
[0074] The first guide section 10 is arranged immedi-
ately above thedrawing section 28. Thefirst yarndelivery
roller 20 is arranged at a position displaced in a direction
opposite to a directionX thanany of the first guide section
10 and the drawing section 28. Therefore, the first guide
section 10 and the drawing section 28 can have a re-
duced distance in an up-and-down direction, the first
guide section 10 and the drawing section 28 can have
a reduced height, and allowing the spun yarn take-up
apparatus 1 can have a lowed floor.
[0075] Thepluralityof yarns100spundownwardby the
spinning machine can receive the tension from the plur-
ality of direction-changing rollers 10A‑10L, thereby sta-
bilizing the travel of the yarn 100. Further, no need is
required to provide a guide used in the conventional case
to minutely adjust the tension to the yarns, and therefore
allowing theoil supply unit 2 and the yarn suctioningunit 4
to be arranged at a correspondingly-lower position and
allowing the spun yarn take-up apparatus 1 to have a
lower floor. Further, a traveling direction of the yarn 100
can be changed by the roller, and therefore minimizing
the burden on the yarn 100.
[0076] The plurality of direction-changing rollers
10A‑10L are arranged in a displaced manner in a direc-
tion Y, respectively. Therefore, the first guide section 10
and the drawing section 28 can have a reduced distance
therebetween in an up-and-down direction to thereby
prevent the mutual interference or entanglement of the
plurality of yarns 100 while providing the reduced height

of the first guide section 10.
[0077] The plurality of direction-changing rollers
10A‑10L have a plurality of corresponding motors (not
shown) so as to be driven independently, respectively.
Therefore, the plurality of yarns 100 can have a reduced
difference in tension thereamong even when their re-
spective direction-changing rollers 10A‑10L and the first
yarn delivery roller 20 have different distances there-
between.
[0078] According to the spun yarn take-up apparatus 1
of this embodiment, the first yarn delivery roller 20, the
preheating rollers 31‑34 , the drawing rollers 41‑44, the
thermal setting rollers 51‑56, as well as the relaxing
rollers 61 and 62 are all wound around the yarn 100 at
a winding angle smaller than 360°. Further, the above
respective rollers have an axis direction substantially
orthogonal to the yarn traveling direction of the yarn
100 when seen in a planar view (i.e., direction Y). There-
fore, the plurality of yarns 100 are allowed to horizontally
travel from the first guide section 10 to the second relax-
ing roller 62 in a traveling direction when seen in a planar
view along a direction X or a direction opposite to a
direction X. Therefore, the plurality of yarns 100 are
allowed to travel so that a yarn path from the first guide
section 10 to the second relaxing roller 62 is prevented
frombeingdeviated in anaxis direction of their respective
rollers (i.e., direction Y).
[0079] According to the spun yarn take-up apparatus 1
of this embodiment, the outlet-side opening of the Nth
warming box and the inlet-side opening of the (N+1)th
warming box arranged downstream along a yarn travel-
ing direction from the Nth warming box are separated
from each other without having any communication
therebetween. This can consequently reduce the heat
transfer between the Nth warming box and the (N+1)th
warmingbox.The referencenumeral "N"meansanatural
number having an upper limit (at the number obtained by
deducting 1 from the number of the warming boxes).
[0080] Further, the spun yarn take-up apparatus 1 of
this embodiment not only has a lower floor but also has a
compact size in a width direction of the spooling unit 8.
Therefore, the entire spun yarn take-up apparatus 1 can
have a space saving and an improved work efficiency.

[5. Modified Examples]

[0081] Next, the following section will describe a mod-
ified example including variousmodifications to the spun
yarn take-up apparatus 1 of this embodiment. However,
the modified examples will be described based on an
assumption that components having the same config-
urations as those of the above-described embodiment
are denoted with the same reference numerals and will
not be further described.

[5‑1. First modified example]

[0082] In the above-described embodiment, the plur-
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ality of oil supplyunits2, aplurality of yarnsuctioningunits
4, and the first guide section 10arearranged immediately
above the drawing section 28 as shown in FIG. 2 for
example. However, the present invention is not limited to
this. For example, the spun yarn take-up apparatus 1A
shown in FIG. 11 is configured such that the plurality of oil
supply units 2, the plurality of yarn suctioning units 4, and
the first guide section 10 are arranged not immediately
above the drawing section 28 but are arranged at a
position displaced from the drawing section 28 and the
first yarn delivery roller 20 in a direction opposite to a
direction X.
[0083] The spun yarn take-up apparatus 1A in accor-
dancewith the first modified example has a longer length
in a direction X than the spun yarn take-up apparatus 1
described in the above-described embodiment but al-
lows the drawing section 28 to have a lower floor. Further,
the yarn 100 is allowed to travel in one direction, and
therefore reducing theburdendue toanoperation towind
yarns.

[5‑2. Second modified example]

[0084] In the above-described embodiment, as shown
in FIG. 5 for example, the preheating rollers 31‑34 are
accommodated in the first warming box 39, the drawing
rollers 41‑44 are accommodated in the second warming
box 49, and the thermal setting rollers 51‑56 are accom-
modated in the third warming box 59.
[0085] In the meantime, depending upon the drawing
process of the yarn brand for example, the preheating
roller, the drawing roller, the thermal setting roller, and the
relaxing rollermay require the changeof the number of all
or some rollers.
[0086] When the number of all or some rollers of the
preheating roller, the drawing roller, the thermal setting
roller, and the relaxing roller is changed depending upon
the change of the yarn brand for example, the total
number of the rollers may not be changed or may be
changed.
[0087] When the total number of the rollers is not
changed, the pitch at which the rollers are attachedmust
have the same distance. However, when the warming
boxesare changedwithout the changeof the rollers, their
respective roller groups (the preheating rollers, the draw-
ing rollers, the thermal setting rollers, and the relaxing
rollers) can have a different number of rollers. For ex-
ample, when four preheating rollers, four drawing rollers,
six thermal setting rollers, and two relaxing rollers are
used, the warming boxes can be changed to set two
preheating rollers, four drawing rollers, and eight thermal
setting rollers for example. In this case, the warming box
for accommodating the preheating rollers is changed
from a warming box for four rollers to a warming box
for two rollers and the warming box for accommodating
the thermal setting roller is changed from a warming box
for six rollers to a warming box for eight rollers. The
warming box for accommodating the drawing rollers

are the same as the one for four rollers but accommo-
dates rollers different from those accommodated in the
one for four rollers. In this manner, when there is no
change in the total number of the rollers, rollers can be
easily switched depending upon an application purpose
by merely changing the warming boxes.
[0088] When the total number of the rollers is changed,
a roller, a warming box, and a motor for driving the roller
for example are unitized as a unit. This unit is configured
such that the unit can be attached to a body frame 90.
This provides theentire or partial changeof thenumber of
the preheating rollers, the drawing rollers, the thermal
setting rollers, and the relaxing rollers. The following
section will describe a specific example to change the
total number of the rollers with reference to FIG. 12.
FIGS. 12(a)‑12(c) are an example a side view schema-
tically illustrating the spun yarn take-up apparatus in
accordance with the second modified example. FIGS.
12(a)‑12(c) illustrate one example of the recombination
pattern of their respective rollers.
[0089] In theexampleshown inFIG.12, aunit including
a roller, a warming box, and a motor for driving the roller
for example is configured such that the unit can be
attached to the body frame 90 to thereby provide the
arbitral change of the number of their respective rollers
within a region of the drawing section 28. In particular, the
drawing section 28 is horizontally arranged on the same
floor as that of the spooling unit 8, and therefore providing
an easy recombination of the rollers. In the example
shown in FIG. 12, a unit including four rollers for example
is removed and a unit including two rollers for example is
attached. The following section will describe an example
of units.
[0090] The body frame 90 of the spun yarn take-up
apparatus 1B shown in FIG. 12(a) has a preheating roller
unit 30, a drawing roller unit 40, and a thermal setting
roller unit 50. The numbers of the preheating rollers, the
drawing rollers, and the thermal setting rollers shown in
FIG. 12(a) are the sameas thoseof the spunyarn take-up
apparatus 1 described in the above-described embodi-
ment.
[0091] The preheating roller unit 30 is a unit including
four preheating rollers 31‑34, the first warming box 39
that can accommodate the four preheating rollers 31‑34,
and four motors (not shown) connected to the four pre-
heating rollers 31‑34, respectively.
[0092] The drawing roller unit 40 is a unit including four
drawing rollers 41‑44, the second warming box 49 that
can accommodate the four drawing rollers 41‑44, and
four motors (not shown) connected to the four drawing
rollers 41‑44, respectively.
[0093] The thermal setting roller unit 50 is a unit in-
cluding six thermal setting rollers 51‑56, the third warm-
ing box 59 that can accommodate six thermal setting
rollers 51‑56, and six motors (not shown) connected to
the six thermal setting rollers 51‑56, respectively.
[0094] The body frame 90 of the spun yarn take-up
apparatus 1B shown in FIG. 12(b) has the preheating
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roller unit 30A, the drawing roller unit 40, and the thermal
setting roller unit 50A.
[0095] The preheating roller unit 30A is a unit including
two preheating rollers 31 and 32, the first warming box
39A that can accommodate the two preheating rollers 31
and 32, and twomotors (not shown) connected to the two
preheating rollers 31 and 32, respectively.
[0096] Thedrawing roller unit 40 isasdescribedabove.
[0097] The thermal setting roller unit 50A is a unit
including four thermal setting rollers 51‑54, the third
warmingbox59A that canaccommodate the four thermal
setting rollers 51‑54, and four motors (not shown) con-
nected to the four thermal setting rollers 51‑54, respec-
tively.
[0098] The body frame 90 of the spun yarn take-up
apparatus 1B shown in FIG. 12(c) has the preheating
roller unit 30A, the drawing roller unit 40A, and the
thermal setting roller unit 50B.
[0099] The preheating roller unit 30A is as described
above.
[0100] The drawing roller unit 40A is a unit including
two drawing rollers 41 and 42, the second warming box
49A that can accommodate the two drawing rollers 41
and 42 and twomotors (not shown) connected to the two
drawing rollers 41 and 42, respectively.
[0101] The thermal setting roller unit 50B is a unit
including eight thermal setting rollers 51‑58, the third
warming box 59B that can accommodate the eight ther-
mal setting rollers 51‑58, and eight motors (not shown)
connected to the eight thermal setting rollers 51‑58,
respectively.
[0102] Therefore, even when the total number of the
rollers is changed, a plurality of units having different
numbers of their respective rollers prepared in advance
can be altered in a roller-recombinant manner to be
attached to the body frame 90 in accordance with a
drawing process and/or a yarn brand so that the rollers
canbeeasily recombineddepending uponanapplication
purpose. The recombination of their respective rollers
has been particularly difficult in the conventional case
where the spun yarn take-up apparatus has the drawing
section at the upper floor. In contrast with this, the roller
recombination can be further simplified, in the spun yarn
take-up apparatus in which the spooling unit 8 and the
drawing section 28are arranged on the samefloor, by the
advance preparation of such units that can be arbitrarily
attached to the body frame 90 using the region of the
drawing section 28.
[0103] When the preheating roller unit 30, the drawing
roller unit 40, or the thermal setting roller unit 50 is
replaced in a roller-recombinant manner with another
unit, the replacement is performed by removing and
attaching the connection wiring of the motor. When the
number of the rollers of the unit after the replacement is
smaller than the number of the rollers of the unit before
the replacement, this means excessive motor wiring.
Therefore, empty sockets may be prepared in accor-
dance with the difference in the number of the rollers

before and after the replacement and are connected
wirings for the adjustment of the wiring arrangement.
[0104] In the second modified example, the unitization
of relaxing rollers has not been described.However, as in
the unitization of the preheating rollers, the drawing roll-
ers, and the thermal setting rollers, a plurality of units for
different numbers of relaxing rollers may also be pre-
pared in advance for the relaxing rollers that can be
attached to the body frame 90.
[0105] When a to-be-recombined roller is a preheating
roller, the preheating roller unit 30 corresponds to "the
first unit" of thepresent inventionand thepreheating roller
unit 30A corresponds to "the second unit" of the present
invention. When a to-be-recombined roller is a drawing
roller, the drawing roller unit 40 corresponds to "the first
unit" of the present invention and the drawing roller unit
40A corresponds to "the second unit" of the present
invention. When a to-be-recombined roller is a thermal
setting roller, the thermal setting roller unit 50 corre-
sponds to "the first unit" of the present invention and
the thermal setting roller unit 50A or the thermal setting
roller unit 50B corresponds to "the second unit" of the
present invention.

[5‑3 Third modified example]

[0106] In the above-described embodiment, as shown
in FIG. 2 for example, the preheating rollers 31‑34, the
drawing rollers 41‑44, and the thermal setting rollers
51‑56 are arranged on the same floor along a direction
X.As shown inFIG. 7 for example, the relaxing section 60
is arranged immediately above the thermal setting rollers
53‑56. However, the positional relation among the pre-
heating rollers 31‑34, the drawing rollers 41‑44, the ther-
mal setting rollers 51‑56, and the relaxing rollers 61 and
62 is not limited to the above one. Therefore, the posi-
tional relation shown inFIG. 13 for examplemaybe used.
[0107] FIG. 13 is an example of a side view schema-
tically illustrating the spun yarn take-up apparatus C in
accordance with the third modified example. The spun
yarn take-upapparatus1Cshown inFIG.13 is configured
such that the drawing section 28 and the relaxing section
60 are horizontally arranged. More particularly, the first
relaxing roller 61 and the second relaxing roller 62 are
arranged along a direction X on the same floor as that on
which the thermal setting rollers 51‑56 are arranged.
More specifically, the relaxing section 60does not always
have to be arranged above the thermal setting rollers
51‑56 for example. However, in this case, the second
relaxing roller 62 as the downmost stream-side roller in
the relaxing section 60 and the second guide section 70
have preferably therebetween the second yarn delivery
rollers 94 and 95 in a traveling direction of the yarn 100,
i.e., upward from the relaxing section 60. In this case, the
secondyarndelivery roller 95corresponds to "thesecond
yarn delivery roller" of the present invention. As de-
scribed above, the second relaxing roller 62 corresponds
to the "guide roller" of the present invention. This allows
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the yarn 100 to be smoothly delivered from thedownmost
stream-side second yarn delivery roller 95 among the
second yarn delivery rollers 94 and 95 to the second
guide section 70. Thenumber of the second yarn delivery
rollers is not limited to two and therefore may be one or
three or more. The number of the second yarn delivery
rollers can be appropriately selected depending upon a
contact angle and a contact area of the yarns wound
around the roller peripheral surfaces of the second relax-
ing roller 62 and the second yarn delivery roller, respec-
tively.
[0108] The spun yarn take-up apparatus 1C in accor-
dance with the third modified example as described
above is also preferably configured such that the second
guide section 70 is arranged so that the yarns 100 de-
livered from the second relaxing roller 62 to their respec-
tive distribution rollers 70A‑70L at a position immediately
above the spooling unit 8 have such an acute angle
formed by a yarn traveling direction and a horizontal
plane that is larger than or equal to 0° as well as smaller
than or equal to 20°.

[5‑4. Fourth modified example]

[0109] In the above-described embodiment, as shown
in FIG. 2 for example, the first guide section 10 is ar-
ranged in the vicinity of the upper part of the drawing
section 28, the yarn suctioning unit 4 is arranged imme-
diately above the first guide section 10, and the oil supply
unit 2 is arranged immediately above the yarn suctioning
unit 4. Further, the drawing section 28 and the spooling
unit 8 (see FIG. 1) are horizontally arranged. The pre-
heating rollers 31‑34, the drawing rollers 41‑44, and the
thermal setting rollers 51‑56 are horizontally arranged in
a direction X in series on the same. Further, the preheat-
ing rollers 31‑34 , the drawing rollers 41‑44, and the
thermal setting rollers 51‑56 are arranged so that two
or three rollers are closely adjacently arranged in an up-
and-down direction, respectively. However, the present
invention is not limited to the above positional relation
among the oil supply unit 2, the yarn suctioning unit 4, the
first guide section 10, the drawing section 28, and the
spooling unit 8. Therefore, the positional relation shown
inFIG.14 forexamplemaybeused to include the relaxing
section 60.
[0110] FIG. 14 is an example of a side view illustrating
the periphery of the first guide section 10 and the drawing
section 28A in accordance with the fourth modified ex-
ample. Although FIG. 14 does not show the spooling unit
8, the drawing section 28A in the fourthmodified example
includes at least one lower roller horizontally arranged
with the spooling unit 8 (see FIG. 1 for example) on the
samefloor in a directionX in series andat least one upper
roller arranged at the same height of those of the oil
supply unit 2 and the yarn suctioning unit 4. More spe-
cifically, instead of horizontally arranging all of a plurality
of rollers 31‑34, 41‑44, and 51‑56 (seeFIG. 5) included in
the drawing section 28 shown in FIG. 2 for example with

the spooling unit 8, a plurality of rollers 31‑34, 41‑44, and
51‑56 included in the drawing section 28A may also be
partially arrangedhorizontallywith thespoolingunit 8and
other rollersmaybearrangedat the sameheight as those
of the oil supply unit 2 and the yarn suctioning unit 4. The
first guide section 10 is arranged in the vicinity of the
upper part of at least one lower roller included in the
drawing section 28A. The yarn suctioning unit 4 is ar-
ranged immediately above the first guide section 10. The
oil supply unit 2 is arranged immediately above the yarn
suctioning unit 4. The first yarn delivery roller 20 is ar-
ranged at a position displaced from any of the first guide
section 10 and the drawing section 28A in a direction
opposite to a direction X. Therefore, the spun yarn take-
upapparatus canhavea reduced height anda lower floor
even when the positional relation shown in FIG. 14 for
example is arranged among their respective rollers
31‑34, 41‑44, and 51‑56 (see FIG. 5) included in the oil
supply unit 2, the yarn suctioning unit 4, the first guide
section 10, the first yarn delivery roller 20, and the draw-
ing section 28A.
[0111] In FIG. 14, 15 lower rollers for example and nine
upper rollers for example are shown. However, the pre-
sent invention is not limited to these numbers of rollers.
Thedrawingsection 28A includesat least onepreheating
roller, at least one drawing roller, and at least one thermal
setting roller. The numbers of the preheating rollers, the
drawing rollers, and the thermal setting rollers can be
appropriately determined depending upon the drawing
process and/or the yarn brand for example. Therefore, at
least one of the preheating rollers, the drawing rollers,
and the thermal setting rollers may be used as an upper
roller or any of the preheating rollers, the drawing rollers,
and the thermal setting rollersmaybeusedasexclusively
used as an upper roller.
[0112] In the case of the spun yarn take-up apparatus
1A shown in FIG. 11 for example, a position immediately
above the drawing section 28 has an open region be-
tween the oil supply unit 2, the yarn suctioning unit 4 and
the first guide section 10 and the relaxing section 60.
Therefore, in the caseof the spunyarn take-upapparatus
1A shown in FIG. 11, some of a plurality of rollers 31‑34,
41‑44, and 51‑56 included in the drawing section 28A
may be arranged horizontally with the spooling unit 8 and
other rollers may have some of a plurality of rollers
included in the drawing section 28 arranged in the above
open region.

(Reference Numerals)

[0113]

1 Spun yarn take-up apparatus
4 Yarn suctioning unit
6 Spun yarn take-up unit
8 Spooling unit
10 First guide section
20 First yarn delivery roller

5

10

15

20

25

30

35

40

45

50

55



17

31 EP 4 101 799 B1 32

28 Drawing section
70 Second guide section

Claims

1. A spun yarn take-up apparatus (1A, 1B, 1C) com-
prising a spun yarn take-up unit (6) for taking up and
at least drawing a plurality of yarns (100) spun froma
spinningmachine, a plurality of yarn suctioning units
(4, 4A‑4L) capable of suctioning the plurality of yarns
(100), respectively, and a spooling unit (8) for wind-
ing the plurality of yarns (100) delivered from the
spun yarn take-up unit (6) to form a wound package,
wherein
the spun yarn take-up unit (6) includes:

a first guide section (10), arranged below the
plurality of yarn suctioning units (4, 4A‑4L), in-
cluding a plurality of direction-changing rollers
(10A‑10L) for changing traveling directions of
the plurality of yarns (100), respectively;
a drawing section (28, 28A) including a plurality
of rollers (31‑34, 41‑44, 51‑58) having at least
one roller for drawing the plurality of yarns (100)
guided by the first guide section (10); and
a second guide section (70) for guiding the
plurality of yarns (100) from the drawing section
(28, 28A) to the spooling unit (8), and wherein
the drawing section (28, 28A) is arranged at
substantially the same height as that of the
spooling unit (8), and the first guide section
(10) is arranged above at least one roller of
the drawing section (28, 28A),
a first yarn delivery roller (20) is provided on a
yarnpath from theplurality of direction-changing
rollers (10A‑10L) to the drawing section (28,
28A), and
the first yarn delivery roller (20) is arranged
below the plurality of yarn suctioning units (4,
4A‑4L) and separated in a horizontal direction
from the first guide section (10) and the drawing
section (28, 28A).

2. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in claim 1, wherein the first guide section
(10) is arranged such that the plurality of direction-
changing rollers (10A‑10L) for respective yarns
(100) thereof are mutually displaced to form a single
row in a direction orthogonal to an axis direction of a
windingaxis (84)of thespoolingunit (8)whenseen in
a planar view.

3. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in claim 2, wherein the first guide section
(10) is arranged such that the plurality of direction-
changing rollers (10A‑10L) for respective yarns
(100) thereof are displaced at an equal interval to
form a single row in a direction orthogonal to an axis

direction of awinding axis (84) of the spooling unit (8)
when seen in a planar view.

4. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in any one of claims 1‑3, wherein each of the
plurality of direction-changing rollers (10A‑10L) is a
roller configured to change a traveling direction of
each yarn (100) spun downward from the spinning
machine to a direction inclined downward from a
horizontal direction.

5. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed inanyoneof claims1‑4,wherein theplurality
of rollers (31‑34, 41‑44, 51‑58) include rollers
aligned in two rows in a horizontal direction.

6. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in any one of claims 1‑5, wherein the first
yarn delivery roller (20) and the plurality of rollers
(31‑34, 41‑44, 51‑58) are arranged such that a wind-
ing angle of the plurality of yarns (100) to each roller
is smaller than 360°, and an axis direction of each
roller is a direction substantially orthogonal to the
yarn path when seen in a planar view.

7. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed inanyoneof claims1‑6,wherein theplurality
of rollers (31‑34, 41‑44, 51‑58) have:

at least one preheating roller (31‑34) arranged
below the first guide section (10), wherein a
surface temperature thereof is set to be a first
temperature, and two or three units thereof are
distributed in an up-and-down direction;
at least one drawing roller (41‑44) arranged
below the first guide section (10), wherein a
surface temperature thereof is set to be a sec-
ond temperature higher than the first tempera-
ture, and two or three units thereof are distrib-
uted in an up-and-down direction; and
at least one thermal setting roller (51‑58) ar-
ranged below the first guide section (10), where-
in a surface temperature thereof is set to be a
third temperature higher than the second tem-
perature, and two or three units thereof are
distributed in an up-and-down direction.

8. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in claim 7 further comprising:

at least one first warming box (39, 39A) config-
ured to accommodate the at least one preheat-
ing roller (31‑34);
at least one second warming box (49, 49A)
configured to accommodate the at least one
drawing roller (41‑44); and
at least one third warming box (59, 59A, 59B)
configured to accommodate the at least one
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thermal setting roller (51‑58), wherein
a yarn outlet of an adjacent first warming box
(39, 39A) of the at least one first warming box
(39, 39A) adjacent to an adjacent secondwarm-
ing box (49, 49A) of the at least one second
warming box (49, 49A) and a yarn inlet of the
adjacent second warming box (49, 49A) are
separated from each other, and wherein
a yarn outlet of the at least one second warming
box (49, 49A) and a yarn inlet of the at least one
third warming box (59, 59A, 59B) are separated
from each other.

9. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in claim 7 or 8, wherein

at least any rollers out of the at least one pre-
heating roller (31‑34), the at least one drawing
roller (41‑44), and the at least one thermal set-
ting roller (51‑58) are unitized, and
the at least any rollers are unitized into a first unit
(30, 40, 50) having a predetermined number of
rollers and a second unit (30A, 40A, 50A, 50B)
having rollers whose number is different from
the predetermined number, and the first unit and
the second unit are configured such that the first
unit and the second unit are recombinant de-
pending upon an application purpose.

10. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in any one of claims 1‑9, wherein

a guide roller (62) for guiding the plurality of
yarns (100) to the second guide section (70) is
arranged downstream from the drawing section
(28, 28A) along a yarn traveling direction, and
the second guide section (70) is arranged im-
mediately above the spooling unit (8) such that
an acute angle larger than or equal to 0° as well
as smaller than or equal to 20° is formed by a
yarn traveling direction of the plurality of yarns
(100) delivered from the guide roller (62) and a
horizontal plane.

11. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in any one of claims 1‑9, wherein

a guide roller (62) is arranged downstream from
the drawing section (28, 28A) along a yarn tra-
veling direction,
a second yarn delivery roller (95) for guiding the
plurality of yarns (100) to the second guide
section (70) is arranged between the second
guide section (70) and the guide roller (62) along
a yarn traveling direction, and
the second guide section (70) is arranged im-
mediately above the spooling unit (8) such that
an acute angle larger than or equal to 0° as well

as smaller than or equal to 20° is formed by a
yarn traveling direction of the plurality of yarns
(100) delivered from the second yarn delivery
roller (95) and a horizontal plane.

12. The spun yarn take-up apparatus (1A, 1B, 1C) as
claimed in any one of claims 1‑11, wherein

the spooling unit (8) includes two winders (81,
91) arranged in a direction substantially ortho-
gonal to the yarn path when seen in a planar
view,
the spun yarn take-up unit (6) delivers the plur-
ality of yarns (100) to the two winders (81, 91) in
a distributed manner, and
at least the plurality of yarn suctioning units (4,
4A‑4L), the first guide section (10), the drawing
section (28, 28A), the secondguide section (70),
and the first yarn delivery roller (20) are all ar-
rangedwithin a range of the spooling unit (8) in a
width direction.

Patentansprüche

1. Vorrichtung (1A, 1B, 1C) zum Aufnehmen von ge-
sponnenem Garn, die eine Aufnahmeeinheit für ge-
sponnenes Garn (6) zum Aufnehmen und wenigs-
tens Ziehen einer Vielzahl von von einer Spinnma-
schine gesponnenen Garnen (100), eine Vielzahl
von Garn-Ansaugeinheiten (4, 4A‑4L), die in der
Lage sind, jeweils die Vielzahl von Garnen (100)
anzusaugen, und eine Garnspuleinheit (8) zum Wi-
ckeln der Vielzahl von von der Aufnahmeeinheit für
gesponnenesGarn (6) geliefertenGarnen (100), um
einen aufgewickelten Garnkörper auszubilden, um-
fasst, wobei
die Aufnahmeeinheit für gesponnenes Garn (6) fol-
gendes enthält:

einen ersten Führungsabschnitt (10), der unter
der Vielzahl von Garn-Ansaugeinheiten (4,
4A‑4L) angeordnet ist, einschließlich einer Viel-
zahl von Richtungsänderungsrollen (10A‑10L)
zum jeweiligen Ändern von Laufrichtungen der
Vielzahl von Garnen (100);
einen Ziehabschnitt (28, 28A) einschließlich ei-
nerVielzahl vonRollen (31‑34,41‑44,51‑58)mit
wenigstens einer Rolle zum Ziehen der Vielzahl
von durch den ersten Führungsabschnitt (10)
geführten Garnen (100); und
einen zweiten Führungsabschnitt (70) zumFüh-
ren der Vielzahl von Garnen (100) vom Ziehab-
schnitt (28, 28A) zur Garnspuleinheit (8), und
wobei
der Ziehabschnitt (28, 28A) bei imWesentlichen
derselben Höhe wie derjenigen der Garnspul-
einheit (8) angeordnet ist und der erste Füh-
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rungsabschnitt (10) überwenigstens einerRolle
des Ziehabschnitts (28, 28A) angeordnet ist,
eine erste Garnlieferrolle (20) auf einem Pfad
des Garns von der Vielzahl von Richtungsän-
derungsrollen (10A‑10L) zumZiehabschnitt (28,
28A) vorgesehen ist, und
die erste Garnlieferrolle (20) unter der Vielzahl
von Garnansaugeinheiten (4, 4A‑4L) angeord-
net ist und in einer horizontalen Richtung von
dem ersten Führungsabschnitt (10) und dem
Ziehabschnitt (28, 28A) getrennt ist.

2. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach Anspruch 1, wobei der erste
Führungsabschnitt (10) so angeordnet ist, dass die
Vielzahl von Richtungsänderungsrollen (10A‑10L)
für jeweilige Garne (100) davon wechselseitig ver-
setzt sind, um eine einzelne Reihe in einer Richtung
orthogonal zu einer Achsenrichtung einer Wickel-
achse (84) der Garnspuleinheit (8) auszubilden,
wenn es in einer planaren Ansicht gesehen wird.

3. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach Anspruch 2, wobei der erste
Führungsabschnitt (10) so angeordnet ist, dass die
Vielzahl von Richtungsänderungsrollen (10A‑10L)
für jeweilige Garne (100) davon in einem gleichen
Abstand versetzt sind, um eine einzelne Reihe in
einer Richtung orthogonal zu einer Achsenrichtung
einer Wickelachse (84) der Garnspuleinheit (8) aus-
zubilden,wennes ineiner planarenAnsicht gesehen
wird.

4. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑3,
wobei jede der Vielzahl von Richtungsänderungs-
rollen (10A‑10L) eineRolle ist, die konfiguriert ist, um
eineLaufrichtungvon jedemvonderSpinnmaschine
nach unten gesponnenen Garn (100) zu einer Rich-
tung zu ändern, die von einer horizontalen Richtung
nach unten geneigt ist.

5. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑4,
wobei die Vielzahl von Rollen (31‑34, 41‑44, 51‑58)
Rollen enthält, die in zwei Reihen in einer horizonta-
len Richtung ausgerichtet sind.

6. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑5,
wobei die erste Garnlieferrolle (20) und die Vielzahl
von Rollen (31‑34, 41‑44, 51‑58) so angeordnet
sind, dass ein Wicklungswinkel der Vielzahl von
Garnen (100) zu jeder Rolle kleiner als 360° ist
und eine Achsenrichtung jeder Rolle eine Richtung
ist, die im Wesentlichen orthogonal zum Pfad des
Garns ist, wenn es in einer planaren Ansicht ge-
sehen wird.

7. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑6,
wobei die Vielzahl von Rollen (31‑34, 41‑44, 51‑58)
folgendes hat:

wenigstens eine Vorheizrolle (31‑34), die unter
dem ersten Führungsabschnitt (10) angeordnet
ist, wobei eine Oberflächentemperatur davon
derart eingestellt ist, dass sie eine erste Tempe-
ratur ist, und zwei oder drei Einheiten davon in
einer Aufwärts-und-Abwärts-Richtung verteilt
sind;
wenigstenseineZiehrolle (41‑44), dieunterdem
ersten Führungsabschnitt (10) angeordnet ist,
wobei eine Oberflächentemperatur davon der-
art eingestellt ist, dass sie eine zweite Tempe-
ratur ist, die höher als die erste Temperatur ist,
und zwei oder drei Einheiten davon in einer
Aufwärts-und-Abwärts-Richtung verteilt sind;
und
wenigstens eine Rolle zur thermischen Einstel-
lung (51‑58), die unter dem ersten Führungsab-
schnitt (10) angeordnet ist, wobei eine Ober-
flächentemperatur davon derart eingestellt ist,
dass sie eine dritte Temperatur ist, die höher als
die zweite Temperatur ist, und zwei oder drei
Einheitendavon ineinerAufwärts-und-Abwärts-
Richtung verteilt sind.

8. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach Anspruch 7, weiterhin um-
fassend:

wenigstens einen ersten Erwärmungskasten
(39, 39A), der konfiguriert ist, umdiewenigstens
eine Vorheizrolle (31‑34) aufzunehmen;
wenigstens einen zweiten Erwärmungskasten
(49, 49A), der konfiguriert ist, umdiewenigstens
eine Ziehrolle (41‑44) aufzunehmen; und
wenigstens einen dritten Erwärmungskasten
(59, 59A, 59B), der konfiguriert ist, um die we-
nigstens eine Rolle zur thermischen Einstellung
(51‑58) aufzunehmen, wobei
ein Garnauslass eines benachbarten ersten Er-
wärmungskastens (39, 39A) des wenigstens
einen ersten Erwärmungskastens (39, 39A) be-
nachbart zu einem benachbarten zweiten Er-
wärmungskasten (49, 49A) des wenigstens ei-
nen zweiten Erwärmungskastens (49, 49A) und
ein Garneinlass des benachbarten zweiten Er-
wärmungskastens (49, 49A) voneinander ge-
trennt sind, und wobei
ein Garnauslass des wenigstens einen zweiten
Erwärmungskastens (49, 49A) und einGarnein-
lass des wenigstens einen dritten Erwärmungs-
kastens (59, 59A, 59B) voneinander getrennt
sind.
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9. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach Anspruch 7 oder 8, wobei

wenigstens irgendwelche Rollen von der we-
nigstens einenVorheizrolle (31‑34), derwenigs-
tens einen Ziehrolle (41‑44) und der wenigstens
einen Rolle zur thermischen Einstellung (51‑58)
modularisiert sind, und
die wenigstens irgendwelchen Rollen in eine
erste Einheit (30, 40, 50) mit einer vorbestimm-
ten Anzahl von Rollen und eine zweite Einheit
(30A, 40A, 50A, 50B) mit Rollen, deren Anzahl
unterschiedlich von der vorbestimmten Anzahl
ist, modularisiert sind, und die erste Einheit und
die zweite Einheit so konfiguriert sind, dass die
erste Einheit und die zweite Einheit abhängig
von einem Anwendungszweck rekombinant
sind.

10. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑9,
wobei

eineFührungsrolle (62) zumFührenderVielzahl
von Garnen (100) zum zweiten Führungsab-
schnitt (70) stromab vom Ziehabschnitt (28,
28A) entlang einer Garn-Laufrichtung angeord-
net ist, und
der zweite Führungsabschnitt (70) direkt über
der Garnspuleinheit (8) so angeordnet ist, dass
ein spitzer Winkel größer als oder gleich 0°
sowie kleiner als oder gleich 20° durch eine
Garn-LaufrichtungderVielzahl vonvonderFüh-
rungsrolle (62) gelieferten Garnen und eine ho-
rizontale Ebene ausgebildet ist.

11. Vorrichtung zum Aufnehmen von gesponnenem
Garn (1A, 1B, 1C) nach einem der Ansprüche 1‑9,
wobei

eine Führungsrolle (62) stromab vom Ziehab-
schnitt (28, 28A) entlang einer Garn-Laufrich-
tung angeordnet ist,
eine zweite Garnlieferrolle (95) zum Führen der
Vielzahl von Garnen (100) zum zweiten Füh-
rungsabschnitt (70) zwischen demzweiten Füh-
rungsabschnitt (70) und der Führungsrolle (62)
entlang einer Garn-Laufrichtung angeordnet ist,
und
der zweite Führungsabschnitt (70) direkt über
der Garnspuleinheit (8) so angeordnet ist, dass
ein spitzer Winkel größer als oder gleich 0°
sowie kleiner als oder gleich 20° durch eine
Garn-Laufrichtung der Vielzahl von von der
zweiten Garnlieferrolle (62) gelieferten Garnen
und eine horizontale Ebene ausgebildet ist.

12. Vorrichtung zum Aufnehmen von gesponnenem

Garn (1A, 1B, 1C) nach einem der Ansprüche
1‑11, wobei

die Garnspuleinheit (8) zwei Wickler (81, 91)
enthält, die in einer Richtung im Wesentlichen
orthogonal zum Pfad des Garns angeordnet
sind,wennes ineiner planarenAnsicht gesehen
wird,
die Aufnahmeeinheit für gesponnenes Garn (6)
dieVielzahl vonGarnen (100) zuden zweiWick-
lern (81, 91) auf einer verteilteWeise liefert, und
wenigstens die Vielzahl von Garn-Ansaugein-
heiten (4, 4A‑4L), der erste Führungsabschnitt
(10), der Ziehabschnitt (28, 28A), der zweite
Führungsabschnitt (70) und die erste Garnlie-
ferrolle (20) alle innerhalb eines Bereichs der
Garnspuleinheit (8) in einer Breitenrichtung an-
geordnet sind.

Revendications

1. Un appareil (1A, 1B, 1C) d’enroulement de fils filés
comprenant une unité (6) d’enroulement de fils filés
pour enrouler et au moins étirer une pluralité de fils
(100) filés à partir d’unemachine à filer, une pluralité
d’unités (4, 4A‑4L) d’aspiration de fils aptes à aspirer
la pluralité de fils (100), respectivement, et une unité
debobinage (8) pour enrouler la pluralité de fils (100)
délivrés depuis l’unité (6) d’enroulement de fils filés
afin de former un enroulement,
l’unité (6) d’enroulement de fils filés comprenant :

une première section de guidage (10), agencée
au-dessous de la pluralité d’unités (4, 4A‑4L)
d’aspiration de fils, comprenant une pluralité de
rouleaux (10A‑10L) de changement de direction
pour changer les directions de déplacement de
la pluralité de fils (100), respectivement ;
une section d’étirage (28, 28A) comprenant une
pluralité de rouleaux (31‑34, 41‑44, 51‑58)
ayant aumoins un rouleau pour étirer la pluralité
de fils (100) guidés par la première section de
guidage (10) ; et
une deuxième section de guidage (70) pour
guider la pluralité de fils (100) depuis la section
d’étirage (28, 28A) jusqu’à l’unité de bobinage
(8), et
la section d’étirage (28, 28A) est agencée sen-
siblement à lamêmehauteur que celle de l’unité
d’enroulement (8), et la première section de
guidage (10) est agencéeau-dessusd’aumoins
un rouleau de la section d’étirage (28, 28A),
un premier rouleau (20) de délivrance de fils est
prévu sur un trajet de fils depuis la pluralité de
rouleaux (10A‑10L) de changement de direction
jusqu’à la section d’étirage (28, 28A), et
le premier rouleau (20) de délivrance de fils est
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agencé au-dessous de la pluralité d’unités (4,
4A‑4L) d’aspiration de fils et, selon une direction
horizontale, est séparé de la première section
de guidage (10) et de la section d’étirage (28,
28A).

2. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon la revendication 1, dans lequel la première
section de guidage (10) est agencée de telle sorte
que les rouleaux de la pluralité de rouleaux
(10A‑10L) de changement de direction pour leurs
fils respectifs (100) sont mutuellement déplacés de
façon à former une seule rangée dans une direction
orthogonale à une direction d’axe d’un axe d’enrou-
lement (84) de l’unité d’enroulement (8) lorsqu’elle
est vue selon une vue en plan.

3. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon la revendication 2, dans lequel la première
section de guidage (10) est agencée de telle sorte
que les rouleaux de la pluralité de rouleaux
(10A‑10L) de changement de direction pour les fils
respectifs (100) de ceux-ci sont déplacés selon un
intervalle égal pour former une seule rangée dans
une direction orthogonale à une direction d’axe d’un
axe d’enroulement (84) de l’unité de bobinage (8) vu
selon une vue en plan.

4. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 3,
dans lequel chaque rouleau de la pluralité de rou-
leaux (10A‑10L) de changement de direction est un
rouleau configuré pour changer une direction de
déplacement de chaque fil (100) filé vers le bas
depuis la machine à filer vers une direction inclinée
vers le bas à partir d’une direction horizontale.

5. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 4,
dans lequel les rouleaux de la pluralité de rouleaux
(31à34, 41à44, 51à58) comprennent des rouleaux
alignés en deux rangées dans la direction horizon-
tale.

6. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 5,
dans lequel le premier rouleau (20) de délivrance de
fils et la pluralité de rouleaux (31 à 34, 41 à 44, 51 à
58) sont agencés de telle sorte qu’un angle d’enrou-
lement de la pluralité de fils (100) par rapport à
chaque rouleau soit inférieur à 360°, et qu’une direc-
tion d’axe de chaque rouleau soit une direction sen-
siblement orthogonale au trajet des fils lorsqu’elle
est vue selon une vue en plan.

7. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 6,
dans lequel les rouleaux de la pluralité de rouleaux

(31 à 34, 41 à 44, 51 à 58) ont :

au moins un rouleau de préchauffage (31‑34)
agencé au-dessous de la première section de
guidage (10), dont la température de surface est
réglée pour être une première température, et
deux ou trois unités de celui-ci sont distribuées
dans une direction de haut en bas ;
au moins un rouleau d’étirage (41 à 44) agencé
au-dessous de la première section de guidage
(10), dont une températuredesurfaceest réglée
pour être unedeuxième température supérieure
à la première température, et deux ou trois
unités de celui-ci sont distribuées selon une
direction en haut et en bas ; et
au moins un rouleau de fixage thermique (51 à
58) agencé au-dessous de la première section
de guidage (10), dont la température de surface
est réglée pour être une troisième température
supérieure à la deuxième température, et deux
ou trois unités de celui-ci sont distribuées selon
une direction en haut et en bas.

8. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon la revendication 7, comprenant en outre :

au moins une première boîte de chauffage (39,
39A), configurée pour recevoir ledit aumoins un
rouleau de préchauffage (31‑34) ;
au moins une deuxième boîte de chauffage (49,
49A), configurée pour recevoir ledit aumoins un
rouleau d’étirage (41‑44) ; et
au moins une troisième boîte de chauffage (59,
59A, 59B) configurée pour recevoir ledit au
moins un rouleau de fixage thermique (51‑58),
une sortie de fils d’une première boîte de chauf-
fage adjacente (39, 39A) de ladite aumoins une
première boîte de chauffage (39, 39A) adja-
cente à une deuxième boîte de chauffage adja-
cente (49, 49A) de ladite au moins une deu-
xième boîte de chauffage (49, 49A) et une en-
trée de fils de la deuxième boîte de chauffage
adjacente (49, 49A) sont séparées l’une de l’au-
tre, et
une sortie de fils de ladite au moins une deu-
xième boîte de chauffage (49, 49A) et une en-
tréedefils de laditeaumoinsune troisièmeboîte
de chauffage (59, 59A, 59B) sont séparées l’une
de l’autre.

9. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon la revendication 7 ou la revendication 8, dans
lequel

au moins tous les rouleaux parmi le ou les
rouleaux de préchauffage (31 à 34), le ou les
rouleaux d’étirage (41 à 44) et le ou les rouleaux
de fixage thermique (51 à 58) sont unifiés, et
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lesdits rouleaux sont regroupés en une pre-
mière unité (30, 40, 50) ayant un nombre pré-
déterminé de rouleaux et une deuxième unité
(30A, 40A, 50A, 50B) ayant des rouleaux dont le
nombre est différent du nombre prédéterminé,
et la première unité et la deuxième unité sont
configurées de telle sorte que la première unité
et la deuxième unité sont recombinantes en
fonction d’un objectif d’application.

10. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 9,
dans lequel

un rouleau de guidage (62) destiné à guider la
pluralitédefils (100) vers ladeuxièmesectionde
guidage (70) est agencé en aval de la section
d’étirage (28, 28A) le long d’une direction de
déplacement du fil, et
la deuxième section de guidage (70) est agen-
cée immédiatement au-dessus de l’unité de bo-
binage (8) de telle sorte qu’un angle aigu supé-
rieur ouégal à 0° ainsi que inférieur ouégal à 20°
soit formépar une direction de déplacement des
fils de la pluralité de fils (100) délivrés depuis le
rouleau de guidage (62) et par un plan horizon-
tal.

11. L’appareil (1A, 1B, 1C) d’enroulement de fils filés
selon l’une quelconque des revendications 1 à 9,
dans lequel

un rouleau de guidage (62) est agencé en aval
de la section d’étirage (28, 28A) le long d’une
direction de déplacement de fils,
un deuxième rouleau (95) de délivrance de fils
destiné à guider la pluralité de fils (100) vers la
deuxième section de guidage (70) est agencé
entre la deuxième section de guidage (70) et le
rouleau de guidage (62) le long d’une direction
de déplacement des fils, et
la deuxième section de guidage (70) est agen-
cée immédiatement au-dessus de l’unité de bo-
binage (8) de telle sorte qu’un angle aigu supé-
rieur ouégal à 0° ainsi que inférieur ouégal à 20°
soit formépar une direction de déplacement des
fils de la pluralité de fils (100) délivrés à partir du
deuxième rouleau (95) de délivrance de fils et
par un plan horizontal.

12. L’appareil d’enroulement de fils filés (1A, 1B, 1C)
selon l’une quelconque des revendications 1 à 11,
dans lequel

l’unité de bobinage (8) comprend deux enrou-
leurs (81, 91) agencés dans une direction sensi-
blement orthogonale au trajet des fils lorsqu’elle
est vue selon une vue en plan,

l’unité (6) d’enroulement de fils filés délivre la
pluralité de fils (100) aux deux enrouleurs (81,
91) de manière distribuée, et
au moins la pluralité d’unités (4, 4A‑4L) d’aspi-
ration defils, la première sectiondeguidage10),
la section d’étirage (28, 28A), la deuxième sec-
tiondeguidage (70) et le premier rouleau (20)de
délivrance de fils sont tous agencés dans une
portée de l’unité d’enroulement (8) dans le sens
de la largeur.

5

10

15

20

25

30

35

40

45

50

55



23

EP 4 101 799 B1



24

EP 4 101 799 B1



25

EP 4 101 799 B1



26

EP 4 101 799 B1



27

EP 4 101 799 B1



28

EP 4 101 799 B1



29

EP 4 101 799 B1



30

EP 4 101 799 B1



31

EP 4 101 799 B1



32

EP 4 101 799 B1



33

EP 4 101 799 B1



34

EP 4 101 799 B1



35

EP 4 101 799 B1



36

EP 4 101 799 B1



37

EP 4 101 799 B1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20090049669 [0005] • EP 1486592 A1 [0005]


	bibliography
	description
	claims
	drawings
	cited references

