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(54) YARN BRING‑DOWN APPARATUS

(57) A yarn bring-down apparatus includes a yarn
holding portion, a rail (51), a sliding portion (52), and a
cover (53). The cover (53) covers at least a part of a side
surface portion of the rail (51). The cover (53) has a slit
(84) and an open/close mechanism (85). The slit (84)
extends in up-down direction. The open/close mechan-
ism (85) opens or closes the slit (84) so that an open
portion (86) and a closed portion (87) are formed in the
cover (53). The sliding portion (52) is at least partially
exposed to the outside of the cover (53) through the open
portion (86) of the cover (53). As the sliding portion (52)
slides, the sliding portion (52) acts on the open/close
mechanism (85) so that an upper boundary moves to-
gether with the sliding portion (52), the upper boundary
referring to a boundary between the open portion (86)
through which the sliding portion (52) is exposed and the
closed portion (87) located above the open portion (86).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn bring-
down apparatus for bringing down a yarn from a tier in
which a spinning device is disposed to a tier in which a
winding device is disposed.

2. Description of the Related Art

[0002] JapaneseUnexaminedPatentApplicationPub-
lication No. 2018‑178318 discloses a yarn bring-down
apparatus. The yarn bring-down apparatus includes a
yarn bring-down member, which hooks and holds a yarn
spun out by a spinning device. A wire is connected to the
yarn bring-down member, so that the yarn bring-down
member is lowered as the wire is pulled out. The yarn
bring-down member is raised as the wire is wound. This
makes it possible that the yarn bring-down member is
raisedand loweredbetweenanupper tier anda lower tier.
Disposed in a regionwhere the yarn bring-downmember
is raised and lowered is a guide member that guides the
yarn bring-down member at a time of the raising and
lowering.
[0003] JapaneseUnexaminedPatentApplicationPub-
lication No. H5‑177499 (1993) discloses a covering ap-
paratus for covering a processed head of a processing
machine. The covering apparatus has plural covers. As
the plural covers overlap or the overlap is removed, the
covering apparatus extends or contracts. This makes it
possible tokeepcovering theprocessedheadevenwhen
the processed head is moved.

SUMMARY OF THE INVENTION

[0004] Yarn waste generated in a spinning device is
present around each part, such as a yarn bring-down
member, of a yarn bring-down apparatus. In the yarn
bring-down apparatus according to Japanese Unexa-
mined Patent Application Publication No.
2018‑178318, therefore, yarn waste may adhere to the
guide member or the like. If a rail structure instead of the
wire is used to raise and lower the yarn bring-down
member (yarn threading portion), frequent maintenance
is required because yarn waste accumulates on the rail.
The extension/contraction type covering apparatus
shown in JapaneseUnexaminedPatentApplicationPub-
lication No. H5‑177499 (1993) is configured to achieve
contraction bymaking the covers overlap eachother, and
therefore is effective only for a structure having a small
amount of movement, as exemplified by a processed
head. This is why such an extension/contraction type
covering apparatus is not applicable to a rail of a yarn
bring-down apparatus.
[0005] The present invention has beenmade in view of

the circumstances described above, and primarily aims
to provide a yarn bring-down apparatus that raises and
lowers a yarn threading portion by using a rail, the yarn
bring-down apparatus being configured to require less
frequent maintenance on the rail.
[0006] The foregoing has described problems to be
solved by the present invention. The following will de-
scribe solutions to the problems and advantageous ef-
fects thereof.
[0007] An aspect of the present invention provides a
yarn bring-down apparatus configured as follows. The
yarn bring-down apparatus brings down a yarn from a
second tier to a first tier, the second tier being a tier in
which a spinning device for spinning out the yarn is
disposed, the first tier being a tier in which a winding
device for winding the yarn is disposed. The yarn bring-
down apparatus includes a yarn holding portion, a rail, a
sliding portion, and a cover. The yarn holding portion
holds the yarn spun out by the spinning device. The rail
is disposed so as to extend in up-down direction from the
first tier to the second tier. The sliding portion is con-
nected to the yarn holding portion, and is configured to
slide together with the yarn holding portion along the rail.
The cover covers at least a part of a side surface portion
of the rail. The cover has a slit and an open/close me-
chanism. The slit extends in the up-down direction. The
open/closemechanism opens or closes the slit so that an
openportionandaclosedportionare formed in the cover.
The sliding portion is at least partially exposed to the
outside of the cover through theopenportionof the cover.
As the slidingportion slides, the slidingportionactson the
open/close mechanism so that an upper boundary
moves together with the sliding portion, the upper bound-
ary referring to a boundary between the open portion
through which the sliding portion is exposed and the
closed portion located above the open portion.
[0008] Accordingly, themovement of the upper bound-
ary follows the sliding of the sliding portion. This makes it
less likely that the open portion is generated above the
sliding portion. It therefore is less likely that yarn waste
accumulates in the rail. Consequently, the frequency of
maintenance on the rail can be lowered.
[0009] The yarn bring-down apparatus is preferably
configured as follows. As the sliding portion slides, the
sliding portion acts on the open/closemechanism so that
a lower boundarymoves togetherwith the sliding portion,
the lower boundary referring to a boundary between the
open portion throughwhich the sliding portion is exposed
and the closed portion located below the open portion.
[0010] Accordingly, the movement of the lower bound-
ary follows the sliding of the sliding portion. This makes it
less likely that the open portion is generated below the
sliding portion. It therefore is even less likely that yarn
waste accumulates in the rail. Consequently, the fre-
quencyofmaintenanceon the rail can further be lowered.
[0011] In the yarn bring-down apparatus, it is prefer-
able that the cover has a tubular shape, with an upper
side thereof closed.
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[0012] With this, entry of yarn waste from the upper
side of the cover is difficult. It therefore is even less likely
that yarn waste accumulates in the rail. Consequently,
the frequency of maintenance on the rail can further be
lowered.
[0013] In the yarn bring-down apparatus, it is prefer-
able that the slit of the cover is continuous from an upper
end to a lower end of the cover.
[0014] This configuration can address a case where
the sliding portion is movable over a wide range.
[0015] The yarn bring-down apparatus is preferably
configured as follows. The yarn bring-down apparatus
further includes a fixing member for fixing the rail by
connecting the rail to a base body. The cover has an
opening portion disposed in a portion of the cover differ-
ent from where the slit is disposed. The fixing member
connects the rail to the basebody via theopeningportion.
[0016] This can achieve both fixing of the rail and
suppression of accumulation of yarn waste in the rail.
[0017] The yarn bring-down apparatus is preferably
configured as follows. The open/close mechanism in-
cludes a first member, a second member, and an open/-
close member. The first member is disposed in a first
portion of portions separated by the slit, the first member
being provided along the slit. The second member is
disposed in a second portion of the portions separated
by the slit, the second member being provided along the
slit. Theopen/closememberconnects thefirstmember to
the second member. The open/close member is fixed to
the sliding portion, and the open/close member moves
integrally with the sliding portion.
[0018] With this, a configuration for moving the upper
boundary along with sliding of the sliding portion can be
obtained easily.
[0019] The yarn bring-down apparatus is preferably
configured as follows. The open/close mechanism in-
cludes a first member and a second member. The first
member is disposed in a first portion of portions sepa-
rated by the slit, the first member being provided along
the slit. The second member is disposed in a second
portion of the portions separated by the slit, the second
member being provided along the slit, the second mem-
ber being capable of joining with the first member. The
sliding portion comes into contact with a joining portion of
the first member and the secondmember, so that the first
member and the second member are separated away.
When the sliding portion goes away from a separated
portion of the first member and the second member, the
first member and the second member are joined.
[0020] With this, a configuration for moving the upper
boundary along with sliding of the sliding portion can be
obtained further easily.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a schematic diagram showing a configura-

tion of a spun yarn winding apparatus;
FIG. 2 is a block diagram showing a control config-
uration of the spun yarn winding apparatus in a
simplified manner;
FIG. 3 is a cross-sectional view showing configura-
tions of a yarn bring-down apparatus and peripheral
members;
FIG. 4 is a perspective view showing a raising/low-
ering mechanism and a yarn holding portion;
FIG. 5 is a perspective view showing a state of a
cover while a sliding portion is at a first height; and
FIG. 6 is a perspective view showing a state of the
cover while the sliding portion is at a second height.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0022] An embodiment of the present invention will
now be described with reference to the drawings. In
the following description, "upstream" and "downstream"
refer to the upstreamand the downstreamwith respect to
the direction in which a produced yarn Y travels.
[0023] First, an outline of a spun yarn winding appa-
ratus 1 will be described with reference to FIG. 1. The
spun yarn winding apparatus 1 shown in FIG. 1 is an
apparatus that spins out a synthetic fiber yarn Y, and
winds the spun-out yarn Y to form packages P.
[0024] The spun yarn winding apparatus 1 includes a
spinning device 3, a yarn bring-down apparatus 5, a yarn
threading device 2, a receiving unit 6, and a winding
device 7. A yarn Y is spun out by the spinning device
3, and then is lowered from a second tier to a first tier by
the yarn bring-down apparatus 5. The yarn Y lowered to
the first tier is threaded by the yarn threading device 2,
and then is received by the receiving unit 6. The winding
device 7winds the yarnY receivedby the receiving unit 6,
to form thepackagesP.Thespunyarnwindingapparatus
1 is installed in a building having plural tiers. In the
description below, a tier in which the spinning device 3
is disposedwill be referred to as the second tier, anda tier
in which the winding device 7 is disposed will be defined
as the first tier. The second tier is provided at a position
higher than the first tier. The first tier and the second tier
are partitioned from each other by a partition floor 9.
[0025] Although FIG. 1 shows one spinning device 3,
one receiving unit 6, and one winding device 7, the
number of these devices may be plural. In such a case,
plural yarn threading devices 2 or plural yarn bring-down
apparatuses 5 may be provided. Alternatively, one yarn
threading device 2 or one yarn bring-down apparatus 5
may be provided for plural spinning devices 3 or the like.
[0026] As shown in FIG. 2, the spun yarn winding
apparatus 1 includes a centralized control device 101,
awindingcontrol device102,andayarn threadingcontrol
device 103. The centralized control device 101, thewind-
ing control device 102, and the yarn threading control
device 103 are each a known computer including a CPU,
an ROM, and an RAM, for example, and the CPU exe-

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 512 757 A1 6

cutes a program stored in the ROM so that various
controls are carried out. The centralized control device
101 carries out a control related to each part of the spun
yarn winding apparatus 1. The winding control device
102 carries out a control related to each part of the
receiving unit 6 and the winding device 7. The yarn
threading control device 103 carries out a control related
to each part of the yarn threading device 2. Here, a
combination of a control device and a control target to
becontrolledby the control device is just anexample, and
can be changeable. For example, it may be possible that
the centralized control device 101 controls each part of
the yarn threading device 2, or that a control device for
controlling the receiving unit 6 is separately provided.
[0027] In the following, each device included in the
spun yarnwinding apparatus 1will be described in detail.
Thespinningdevice3 includesplural spunyarnports (not
shown). To the spun yarn ports, a molten polymer in a
high-temperature state is supplied by a polymer feeder
(not shown) including a gear pump and the like. The
spinning device 3extrudes themolten polymer fromeach
spun yarn port. Consequently, the yarn Y is spun out from
each spun yarn port of the spinning device 3.
[0028] Disposed downstream of the spinning device 3
are a cooling device 10 and an oil agent guide 11. The
cooling device 10 is disposed immediately below the
spinning device 3. The cooling device 10 includes plural
cooling cylinders (not shown). To each of the cooling
cylinders, cooling air is supplied via a cooling air pipe
(not shown). The yarn Y passing through the cooling
cylinder is cooled by the cooling air, to be solidified.
The oil agent guide 11 is disposed below the cooling
device 10. The oil agent guide 11 applies an oil agent
to each of passing yarns Y After the oil agent guide 11
applies the oil agent to the yarn Y, the yarn Y is fed to the
first tier.
[0029] The partition floor 9 has a yarn passage hole 9a
for feeding the yarnY to the first tier. A duct-like inter-floor
tube 8 is provided upstream and downstream of the
partition floor 9, so as to surround the yarn passage hole
9a. The inter-floor tube 8 prevents or reduces occurrence
of yarn swing, which may otherwise be caused by an
external factor such as wind, in the course of the yarn Y
traveling from the second tier to the first tier. The inter-
floor tube8maybeprovidedonly in the first tier. The inter-
floor tube 8 may be omitted.
[0030] The yarn bring-down apparatus 5, which is dis-
posed so as to span the first and second tiers, performs
anaction of bringing the yarnY from the second tier down
to the first tier. As shown in FIG. 3, the yarn bring-down
apparatus 5 includes a raising/loweringmechanism50, a
cover 53, a yarn holding portion 54, and a fixing member
55.
[0031] The raising/lowering mechanism 50 includes a
rail 51 and a sliding portion 52. The rail 51 is disposed so
as to extend in up-down direction, from the first tier to the
second tier.The rail 51extending in theup-downdirection
means the rail 51 having its longitudinal direction sub-

stantially coincident with the up-down direction. The slid-
ing portion 52 is disposed so as to be slidable along the
rail 51. As shown in FIG. 2, the raising/lowering mechan-
ism 50 is driven with power of a yarn bring-down actuator
59, so that the sliding portion 52 is raised and lowered
along the rail 51. In this embodiment, the raising/lowering
mechanism50 is amagnet slidermechanism, including a
magnet gear. The yarn bring-down actuator 59 is amotor
for rotating the magnet gear. The raising/lowering me-
chanism is not limited to the magnet slider mechanism.
For instance, the raising/lowering mechanism may be a
ball screw mechanism. The yarn bring-down actuator 59
is not limited to a rotary motor, but may be a linear motor.
The yarn bring-down actuator 59 is controlled by the
centralized control device 101, but instead a control
device dedicated to the yarn bring-down apparatus 5
may be provided.
[0032] The cover 53 covers at least a part (in this
embodiment, the whole) of the rail 51. The cover 53 is
provided for the purpose of making it difficult for yarn
waste to adhere to the rail 51. A detailed configuration of
the cover 53 will be given later.
[0033] The yarn holding portion 54 is attached to the
sliding portion 52. The yarn holding portion 54 is raised
and lowered integrally with the sliding portion 52. In this
embodiment, the sliding portion 52 is a portion that slides
along the rail 51, and also is a portion to which the yarn
holding portion 54 is attached.
[0034] The yarn holding portion 54 includes two yarn
threading rollers 54a. Each of the yarn threading rollers
54a is, for example, a roller that is supported in a rotatable
manner. The yarn threading roller 54a has, on its outer
circumferential surface, a ring-shaped groove portion
formed along the outer circumferential surface. The yarn
holding portion 54 holds the yarn Y by having the yarn Y
enter the groove portion of the yarn threading roller 54a.
This configuration allows the raising/lowering mechan-
ism50 tomove from the second tier to the first tierwith the
yarn Y threaded and held on the two yarn threading
rollers 54a, so that the yarn Y can be lowered to the first
tier.
[0035] The fixingmember 55 is amember for fixing the
rail 51 by connecting the rail 51 to a base body 9b. This is
how the raising/lowering mechanism 50, the cover 53,
the yarn holding portion 54, and the like, can be sup-
ported. The base body 9b is a structure or a heavy load
disposed on the partition floor 9. The base body 9b may
be a mechanical frame disposed in the second tier. The
number of fixing members 55 provided is at least one.
The fixing member 55 connects the rail 51 to the base
body 9b via an opening portion 89 formed in the cover 53.
In this manner, the rail 51 can be supported by the base
body 9b while the rail 51 is covered with the cover 53.
[0036] The yarn threading device 2 is disposed in the
first tier. The yarn threading device 2 performs a yarn
threading operation. The yarn threading operation
means an operation in which the yarn Y having been
lowered by the yarn bring-down apparatus 5 is set on the
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receivingunit 6and thenfixed toabobbinBof thewinding
device 7. As a result of the yarn threading operation, it
becomes possible for the winding device 7 to wind the
yarnY to form thepackageP.Theyarn threadingdevice 2
includes theyarn threadingcontrol device103mentioned
above, an arm drive motor 21, and an arm 22.
[0037] The arm 22, which is of articulated type, is
driven by the arm drive motor 21. The arm drive motor
21 is controlled by the yarn threading control device 103.
Disposed at a distal end portion of the arm 22 is a yarn
catchingmember (not shown) for catching the yarnYThe
yarn catching member is, for example, a suction device
for sucking the yarn Y, or a hook-shaped member for
hooking the yarn Y The arm 22 is driven with the yarn Y
being caught in the distal end portion of the arm 22, so
that the yarn catchingmember can guide the caught yarn
Y
[0038] The receiving unit 6 is disposed in the first tier.
The receiving unit 6 is used to receive plural yarns Y
traveling downward from the second tier. The receiving
unit 6 has two godet rollers 61, 62. In the following
description, the godet roller positioned upstream with
respect to the traveling direction of the yarn Y will be
called upstream godet roller 61, and the godet roller
positioned downstream with respect to the traveling di-
rection of the yarn Y will be called downstream godet
roller 62.
[0039] Asshown inFIG. 2, theupstreamgodet roller 61
is driven by an upstream godet motor 61a. The down-
stream godet roller 62 is driven by a downstream godet
motor 62a. The downstream godet roller 62 is capable of
moving between a yarn threading position, which is ad-
jacent to the upstream godet roller 61, and a package
forming position, which is located directly above the
winding device 7, as illustrated with the dashed arrow
in FIG. 1. The upstream godet motor 61a and the down-
stream godet motor 62a are controlled by the winding
control device 102.
[0040] The winding device 7 winds the plural yarns Y
traveling from the receivingunit 6, to form thepackagesP.
The winding device 7 includes a turret 71, two bobbin
holders72,a traversingdevice73,andacontact roller 74.
[0041] The turret 71 is installed in a rotatable manner.
Each of the two bobbin holders 72 is rotatably supported
by the turret 71. Each bobbin holder 72 is formed in a
shape elongated in front-back direction. The two bobbin
holders 72 are disposed on opposite sides across the
rotation axis of the turret 71. As the turret 71 rotates, the
positions of the two bobbin holders 72 interchange with
each other.
[0042] To be specific, one of the two bobbin holders 72
is located in anwindingposition,which ison theupstream
side, and the other of the twobobbin holders 72 is located
in a standby position, which is on the downstream side.
Thebobbinholder 72 in thewindingposition isadjacent to
the contact roller 74, while the bobbin holder 72 in the
standby position is distant from the contact roller 74.
Plural bobbins B are mounted on each bobbin holder

72. The plural bobbins B are arranged side by side in the
longitudinal direction of the bobbin holder 72.
[0043] The traversing device 73 includes plural tra-
verse guides 73a corresponding to the plural bobbins
B. Each traverse guide 73a is disposed corresponding to
each bobbin B. The traverse guide 73a is driven by a
traverse motor 73b, which acts in response to a control
command from the winding control device 102. As each
traverse guide 73a moves back and forth in the direction
parallel to the longitudinal direction of the bobbin holder
72, the yarn Y is wound on the bobbin B while being
traversed.
[0044] The contact roller 74 comes into contact with
outer circumferential surfaces of the plural packages P
formed on the respective bobbins B, and thus applies a
contact pressure to each of the plural packages P. The
contact roller 74 is driven by a winding motor 70. The
winding motor 70 is controlled by the winding control
device 102.
[0045] Next, a yarn bring-down operation by the yarn
bring-down apparatus 5 and a yarn threading operation
by the yarn threading device 2 will be briefly described.
[0046] In the spun yarn winding apparatus 1, for ex-
ample in a preparation stage before formation of the
packages P is started or in a casewhere a yarn breakage
occurs due to some cause, the yarn bring-down opera-
tion and the yarn threading operation are performed for
the purpose of allowing the winding device 7 to start
(resume) the winding of the yarn Y In this embodiment,
the yarn bring-down operation is performed by an opera-
tor manipulating the yarn bring-down apparatus 5. The
yarn threading operation is performed automatically by
the yarn threading device 2.
[0047] Initially, the operator uses a yarn suction part
such as a suction gun (not shown) to suck and hold plural
yarns Y spun out from the spinning device 3, the sucking
and holding taking place upstream of the oil agent guide
11. Then, the operator hooks, onto the oil agent guide 11,
the plural yarns Y sucked and held by the yarn suction
part.
[0048] Then, the operator uses a yarn threading tool
(not shown) to hook portions of the yarns Yonto the yarn
threading tool, the portions being located between the
yarn suction part and the oil agent guide 11. Then, the
operatormoves the yarn threading tool such that portions
of the yarns Y located between the yarn suction part and
the yarn threading tool come to a position directly below
the two yarn threading rollers 54a. If the operator re-
moves the yarn threading tool in this state, the portions
of the yarns Y located between the oil agent guide 11 and
the yarn suction part are hooked on the two yarn thread-
ing rollers 54a. The yarns Yare held by the yarn holding
portion 54 accordingly.
[0049] After completion of a yarn bring-down prepara-
tion operation, the operator manipulates a manipulation
switch or the like (not shown), to instruct that the yarn
bring-downapparatus 5 start a yarn bring-downaction. In
response to this, the centralized control device 101 con-
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trols the yarn bring-down actuator 59, so that the sliding
portion 52 moves downward along the rail 51. Conse-
quently, the yarn holding portion 54 moves to a delivery
position in the first tier. In this manner, the yarn bring-
down operation is completed.
[0050] Then, the yarn threading control device 103
controls the arm drive motor 21, to drive the arm 22 so
that the distal end of the arm 22 comes to a location near
the yarn threading rollers 54a. Then, the distal end of the
arm22 catches the yarns Y hooked on the yarn threading
rollers 54a. Then, the arm22 is further driven, to hook the
yarns Y onto the receiving unit 6 (the upstream godet
roller 61 and the downstream godet roller 62) and plural
branch point guides 13 in this order. Then, the arm 22 is
further driven, so that the distal end of the arm 22 moves
to a predetermined position below the upper bobbin
holder 72, to bring the yarns Y into contact with the
bobbins B.
[0051] Concurrently with or shortly before the arm 22
guiding the yarns Y to the bobbins B, a winding action of
thewinding device 7 is started. The yarnsYarewoundon
end portions of the rotating bobbins B, and thereby end
portions of the yarns Y can be fixed to the bobbins B.
Upon the start of the winding action, the traverse guides
73a move back and forth in the direction parallel to the
axial direction of the bobbins B, along with the rotation of
the bobbins B.While the traverse guides 73a aremoving
back and forth, the yarns Yare hooked on the respective
traverse guides 73a. Thereafter, thanks to the guiding by
the traverse guides 73a, the yarns Y can be traversed
while being wound on the bobbins B. Consequently, the
packages P can be formed.
[0052] It should be noted that the flowof the yarn bring-
down operation and the yarn threading operation is just
an example, and itmay be acceptable that the operations
performed by the operator may at least partially be car-
ried out by using a machine, or that the operations
performed by the machine (such as the yarn threading
device 2) may at least partially be carried out by the
operator.
[0053] Next, with reference to FIG. 4, a detailed con-
figuration and a problem of the raising/loweringmechan-
ism 50 of the yarn bring-down apparatus 5 will be de-
scribed.
[0054] As shown in FIG. 4, the rail 51 has a rail groove
51a. The sliding portion 52 has a sliding protrusion 52a,
which enters the rail groove 51a. This configuration al-
lows the sliding portion 52 to smoothly slide along the rail
51. The rail groove 51a and the sliding protrusion 52a are
just an example, and alternatively it may be possible that
the rail 51hasaprotrusionwhile the slidingportion52has
a groove. In order that the sliding portion 52 can smoothly
slide along the rail 51, a combination structure including
such a protrusion and a recess is required.
[0055] In a space where the raising/lowering mechan-
ism 50 is disposed, yarn waste produced in the spinning
device 3 is scattered. If no measures are taken, the yarn
waste is likely to accumulate in the rail groove 51a. Even

when the rail groove 51a is not provided, the yarn waste
accumulates in a portion including the protrusion and the
recess of the combination structure. Furthermore, in this
embodiment, the oil agent applied by the oil agent guide
11may be scattered in this space. If so, the oil agent may
adhere to the rail groove 51a, which makes the yarn
waste more likely to accumulate in the rail groove 51a.
This hinders smooth sliding of the sliding protrusion 52a
along the rail groove 51a. As a result, the operator has to
stop the yarn bring-down apparatus 5, disassemble it as
necessary, and clean the rail groove 51a. This operation
will hereinafter be referred to simply as maintenance. An
increase in frequency of the maintenance leads to a
decrease in productivity, and also is a burden on the
operator. Improvement is desired, therefore.
[0056] For example, providing the sliding portion 52
with a scraper is a conceivable measure against accu-
mulation of yarn waste in the rail groove 51a. This mea-
sure, however, can only collect, not remove, the yarn
waste. After all, the maintenance needs to be carried out
frequently. Other conceivable measures include: inject-
ing compressed air to blow off the yarn waste; or provid-
ing a sucking device to suck the yarn waste. These
measures, however, make the configuration compli-
cated, because it requires that a hose for guiding the
compressedair or a suctionflowbe routed, and that plural
injection ports or plural suction ports be provided. Espe-
cially, the rail 51,which is disposed soas to span the tiers,
is long in the up-down direction, and thus a required
length of the hose is large, and in addition, the number
of injection ports or suction ports required is large, too.
[0057] Still other conceivablemeasures include cover-
ing the upper side of the sliding portion 52 and the lower
side of the sliding portion 52 by using the extension/con-
traction type covers disclosed in Japanese Unexamined
PatentApplicationPublicationNo.H5‑177499 (1993), for
example. In the yarn bring-down apparatus 5, however,
the sliding portion 52 moves over a long distance, and
therefore a high extension/contraction ratio is de-
manded. This is why the configuration disclosed in Ja-
panese Unexamined Patent Application Publication No.
H5‑177499 (1993), for example, cannot cope with the
yarn bring-down apparatus 5.
[0058] Considering the above, this embodiment pro-
vides the cover 53, which covers the rail 51 while expos-
ing at least a part of the sliding portion 52 to the outside.
The cover 53 is structured such that its opening or closing
follows raising or lowering of the sliding portion 52. The
sliding portion 52 and the cover 53 will be detailed below.
[0059] Referring to FIG. 4, the sliding portion 52 in-
cludesaslideblock52b,a connectingmember52c, anda
suspensionmember 52d. The slide block 52b is a portion
to implement sliding. In this embodiment, which adopts
the magnet slider mechanism, the slide block 52b in-
cludes amagnet. The slide block 52b is providedwith the
above-mentioned sliding protrusion 52a. The connecting
member 52c and the suspension member 52d are mem-
bers for connecting the slide block 52b to the yarn holding
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portion 54.
[0060] As described above, the sliding portion 52 is a
portion that slides along the rail 51, andalso is aportion to
which the yarn holding portion 54 is attached. Accord-
ingly, a configuration that corresponds to the sliding por-
tion 52 is not only the slide block 52b, but includes the
slide block 52b, the connecting member 52c, and the
suspensionmember 52d. The configuration of the sliding
portion 52 of this embodiment is just an example. Its
shape may be changed as appropriate in accordance
with the typeof the raising/loweringmechanismused, the
positional relationship with the yarn holding portion 54,
and the like.
[0061] The cover 53 is made of fibers, and has a
flexibility. Here, various materials may be employed to
make the cover 53, as long as the cover 53 is capable of
shutting out yarn waste and also is compatible with an
open/close mechanism 85, which will be described later.
As shown in FIG. 5, the cover 53 includes a tubular
portion 81, an upper surface portion 82, and a lower
surface portion 83.
[0062] The tubular portion 81,which is a portion having
a tube-like shape, covers a side surface portion of the rail
51. As the tubular portion 81 covers the side surface
portion, and particularly the rail groove 51a, of the rail
51, the tubular portion 81 is necessary to suppress ac-
cumulation of yarn waste in the rail groove 51a. It how-
ever is not essential that the tubular portion 81 covers the
whole of the rail groove 51a. Itmay beacceptable that the
tubularportion81coversonlyapart of the rail groove51a.
The part is, for example, a part of the rail groove 51a in a
range where yarn waste is likely to accumulate or in a
range where the sliding portion 52 slides frequently.
Although the tubular portion 81 of this embodiment has
a circular or oval cross-section, it may have a rectangular
cross-section.
[0063] Theuppersurfaceportion82 isaportion located
at the upper end of the tubular portion 81, and also is a
portion that closes the upper side of the cover 53. The
upper surface portion 82 covers an upper portion of the
rail 51. In this embodiment, yarn waste is scattered from
the spinning device 3, and the spinning device 3 is
located above the rail 51. Accordingly, the presence of
the upper surface portion 82 can make it less likely that
yarnwaste coming fromaboveaccumulates in the rail 51.
Here, the upper surface portion 82 is not an essential
element, but may be omitted.
[0064] The lower surfaceportion 83 is a portion located
at the lower end of the tubular portion 81, and also is a
portion that closes the lower side of the cover 53. The
lower surface portion 83 covers a lower portion of the rail
51. Yarn waste is light, and therefore can fly in a space if
receiving just a slight air flow. The presence of the lower
surface portion 83 can make it less likely that yarn waste
coming frombelowwhile flying in a space accumulates in
the rail 51. Here, the lower surface portion 83 is not an
essential element, but may be omitted.
[0065] The tubular portion 81 has a slit 84 extending in

the up-down direction. The slit 84 is a portion that splits
the tubular portion 81 in an openable/closablemanner. In
this embodiment, the slit 84 is formed so as to be con-
tinuous from the upper end to the lower end of the tubular
portion 81. The slit 84 may be formed only in a part of the
tubular portion 81 in the up-down direction, however.
[0066] The cover 53 is provided with the open/close
mechanism 85, which opens or closes the slit 84 so that
an open portion 86 and a closed portion 87 are formed in
the cover 53. The open/close mechanism 85 of this
embodiment is a fastener mechanism (more specifically,
a line fastener mechanism). The open/close mechanism
85 has a first member 91, a second member 92, and an
open/close member 93.
[0067] The first member 91 is a protrusion (element)
disposed in one (hereinafter, first portion) of two portions
separated by the slit 84. The second member 92 is a
protrusion (element) disposed in the other (hereinafter,
second portion) of the two portions separated by the slit
84. Each of the first member 91 and the second member
92 is provided along the slit 84. The first member 91 and
thesecondmember92arecapableof beingconnected to
each other. A range where the first member 91 and the
second member 92 are connected corresponds to the
closed portion 87, and a range where they are not con-
nected corresponds to the open portion 86.
[0068] The open/close member 93 is movable along
the slit 84.By theopen/closemember93passing, thefirst
member 91 can be connected to the secondmember 92,
or the first member 91 can be disconnected from the
second member 92. In detail, as the open/close member
93 passes in a range where the first member 91 is not
connected to the secondmember 92, the firstmember 91
can get connected to the second member 92. As the
open/close member 93 passes in a range where the first
member 91 is connected to the second member 92, the
first member 91 can get disconnected from the second
member 92.
[0069] In this embodiment, two open/close members
93arearranged for oneslit 84. Thus, a rangesandwiched
between the two open/close members 93 is the open
portion86, and the rest is the closedportion87.As shown
in FIG. 5, through the open portion 86, a part of the sliding
portion 52 is exposed to the outside of the cover 53. To be
specific, the part of the sliding portion 52 exposed to the
outsideof thecover 53 is apart of the connectingmember
52c and the whole of the suspension member 52d. Here,
being exposed to the outside means being not covered
with the cover 53. For instance, it means that there is a
portion that protrudes outward beyond the cover 53 in a
plan view or in a side view.
[0070] A part of the sliding portion 52 that passes
across the boundary between the inside and outside of
the cover 53 is the connecting member 52c. Preferably,
the part that passes across the boundary between the
inside and outside of the cover 53 has a small size in the
up-down direction and in the width direction. This can
make the open portion 86 small, to make yarn waste less
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likely to enter the inside of the cover 53. In this respect,
the connecting member 52c of this embodiment has a
smaller size in theup-downdirection anda smaller size in
the width direction as compared to other portions (the
slide block 52b, the suspension member 52d). The width
direction refers to a direction that is perpendicular to the
up-down direction and perpendicular to a direction of
connection between the inside and outside of the cover
53.
[0071] Of the two open/close members 93 arranged,
the upper open/close member 93 is fixed to an upper
surface of the sliding portion 52 (in more detail, the
connectingmember 52c). The lower open/closemember
93 is fixed to a lower surface of the sliding portion 52 (in
more detail, the connecting member 52c). For the fixing,
various methods may be employed, examples of which
including: fixing a manipulation piece of the open/close
member 93 to the connectingmember 52cwith interposi-
tion of a relay member; or adopting a dedicated, large-
sizedmanipulation pieceas themanipulation pieceof the
open/close member 93, and directly fixing this manipula-
tion piece to the connecting member 52c.
[0072] A boundary between the open portion 86 and
the closed portion 87 defined by the upper open/close
member 93 will be referred to as upper boundary. A
boundary between the open portion 86 and the closed
portion 87 defined by the lower open/close member 93
will be referred to as lower boundary. Here, assume a
situation where the sliding portion 52 is lowered from a
first height, shown in FIG. 5, to a second height, shown in
FIG. 6.
[0073] As the sliding portion 52 is lowered, the upper
open/close member 93 is lowered together with the slid-
ing portion 52. The upper boundary is lowered together
with the sliding portion accordingly. As the sliding portion
52 is lowered, the lower open/close member 93 is also
lowered together with the sliding portion 52. The lower
boundary is lowered together with the sliding portion
accordingly. The same is true when the sliding portion
52 is raised.
[0074] In this embodiment, the open portion 86 moves
integrally with the sliding portion 52. This makes it pos-
sible that the sliding portion 52 (that is, the yarn holding
portion 54) slides up and down with the open portion 86
occupying a reduced range, while the rail 51 is covered
with the cover 53. A reduction in size of the open portion
86 can reduce the amount of yarn waste that enters
through the open portion 86. Accordingly, the frequency
of maintenance can be lowered.
[0075] Although the line fastener mechanism is
adopted as the open/close mechanism 85 in this embo-
diment, this is just an example. Other open/close me-
chanisms 85 such as the following ones may be adop-
table.
[0076] For example, a sealing structureused in a resin-
made, zippered bag or the like can be used as the open/-
close mechanism 85. The sealing structure has a first
member disposed in a first portion of portions separated

by a slit, and the first member includes a groove portion
provided along the slit. The sealing structure has a sec-
ondmember disposed in a second portion of the portions
separated by the slit, and the secondmember includes a
projection that can enter the groove portion. The sealing
structure has an open/close member, which spans the
first and second members. The open/close member, by
moving along the slit, can connect the first member to the
second member. In a sealing structure of this type, the
open/close member is used to connect the first member
to the second member, but is not used to disconnect
them. Thus, the sliding portion 52, in sliding, comes into
contact with a connection portion of the first and second
members, and presses the connection portion, to dis-
connect thefirstmember from thesecondmember. In this
manner, the upper boundary and the lower boundary of
the cover 53 can be moved as the sliding portion 52
slides. Except for this open/close mechanism, the same
configuration as that of the above-described embodi-
ment is adopted.
[0077] As another exemplary configuration, a magnet
sheet mechanism can be used as the open/close me-
chanism 85. Themagnet sheetmechanism is configured
to connect two parts by using a sheet-shapedmagnet. In
a case of using the magnet sheet mechanism, a first
member is a magnet sheet disposed in a first portion of
portions separated by a slit, the magnet sheet being
provided along the slit, while a second member is a
magnet sheet disposed in a second portion of the por-
tions separated by the slit, the magnet sheet being pro-
vided along the slit. In the magnet sheet mechanism, the
first member and the second member are joined just by
bringing the first member and the second member close
to eachother. In themagnet sheetmechanism, therefore,
the open/close member is not an essential element. The
first member and the second member are, in their initial
positions, joined together. As the slidingportion52slides,
the sliding portion 52 comes into contact with a joining
portion of the first and second members, so that the first
and second members are separated away. If the sliding
portion 52 goes away from the separated portion of the
first and secondmembers, the first and secondmembers
return to their initial positions, so that thefirstmemberand
the secondmember are joined. In this manner, the upper
boundary and the lower boundary of the cover 53 can be
moved as the sliding portion 52 slides. Except for this
open/closemechanism, the sameconfigurationas that of
the above-described embodiment is adopted.
[0078] In this embodiment, both the upper boundary
and the lower boundary are moved along with sliding of
the sliding portion 52. Considering that yarn waste is
dropping from above, moving the upper boundary to-
gether with the sliding portion 52 is a relatively important
point. Considering the direction fromwhich yarn waste is
coming and that a part of the open portion 86 below the
sliding portion 52 is slightly covered with the sliding
portion 52 itself, moving the lower boundary together
with the sliding portion 52 is of relatively low importance.
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Thus, a configuration formoving the lower boundary (that
is, the configuration in which the lower open/close mem-
ber 93 is provided, and is fixed to the sliding portion 52)
may be omitted.
[0079] As thus far described above, the yarn bring-
down apparatus 5 according to this embodiment brings
down theyarnY from thesecond tier inwhich thespinning
device 3 for spinning out the yarn Y is disposed to the first
tier in which thewinding device 7 for winding the yarn Y is
disposed. The yarn bring-down apparatus 5 includes the
yarn holding portion 54, the rail 51, the sliding portion 52,
and the cover 53. The yarn holding portion 54 holds the
yarn Y spun out by the spinning device 3. The rail 51 is
disposed so as to extend in the up-down direction from
the first tier to the second tier. The sliding portion 52 is
connected to the yarn holding portion 54, and is config-
ured to slide together with the yarn holding portion 54
along the rail 51. The cover 53 covers at least a part of the
sidesurfaceportionof the rail 51.Thecover 53has theslit
84and theopen/closemechanism85.Theslit 84extends
in the up-down direction. The open/close mechanism 85
opens or closes the slit 84 so that the open portion 86 and
the closed portion 87 are formed in the cover 53. The
sliding portion 52 is at least partially exposed to the
outside of the cover 53 through the open portion 86 of
the cover 53. As the sliding portion 52 slides, the sliding
portion 52 acts on the open/close mechanism 85 so that
the upper boundary moves together with the sliding por-
tion 52, the upper boundary referring to the boundary
between the open portion 86 through which the sliding
portion 52 is exposed and the closed portion 87 located
above the open portion 86.
[0080] Accordingly, themovement of the upper bound-
ary follows the sliding of the sliding portion 52. This
makes it less likely that the open portion 86 is generated
above the sliding portion 52. It therefore is less likely that
yarn waste accumulates in the rail 51. Consequently, the
frequency of maintenance on the rail 51 can be lowered.
[0081] In the yarn bring-downapparatus 5 according to
this embodiment, as the sliding portion 52 slides, the
sliding portion 52 acts on the open/close mechanism
85 so that the lower boundary moves together with the
sliding portion 52, the lower boundary referring to the
boundary between the open portion 86 throughwhich the
sliding portion 52 is exposed and the closed portion 87
located below the open portion 86.
[0082] Accordingly, the movement of the lower bound-
ary follows the sliding of the sliding portion 52. This
makes it less likely that the open portion is generated
below the sliding portion 52. It therefore is even less likely
that yarnwaste accumulates in the rail 51. Consequently,
the frequencyofmaintenanceon the rail 51 can further be
lowered.
[0083] In the yarn bring-downapparatus 5 according to
this embodiment, the cover 53 has a tubular shape, with
the upper side thereof closed.
[0084] With this, entry of yarn waste from the upper
side of the cover 53 is difficult. It therefore is even less

likely that yarn waste accumulates in the rail 51. Conse-
quently, the frequency of maintenance on the rail 51 can
further be lowered.
[0085] In the yarn bring-downapparatus 5 according to
this embodiment, the slit 84 of the cover 53 is continuous
from the upper end to the lower end of the cover 53.
[0086] This configuration can address a case where
the sliding portion 52 is movable over a wide range.
[0087] The yarn bring-down apparatus 5 according to
this embodiment further includes the fixing member 55
for fixing the rail 51 by connecting the rail 51 to the base
body 9b. The cover 53 has the opening portion 89 dis-
posed in a portion of the cover 53 different fromwhere the
slit 84 isdisposed. Thefixingmember55connects the rail
51 to the base body 9b via the opening portion 89.
[0088] This can achieve both fixing of the rail 51 and
suppression of accumulation of yarn waste in the rail 51.
[0089] In the yarn bring-downapparatus 5 according to
this embodiment, the open/closemechanism85 includes
the first member 91, the second member 92, and the
open/close member 93. The first member 91 is disposed
in the first portion of the portions separated by the slit 84,
the first member 91 being provided along the slit 84. The
second member 92 is disposed in the second portion of
the portions separated by the slit 84, the secondmember
92 being provided along the slit 84. The open/close
member 93 connects the first member 91 to the second
member 92. The open/close member 93 is fixed to the
sliding portion 52, and the open/closemember 93moves
integrally with the sliding portion.
[0090] With this, a configuration for moving the upper
boundary along with sliding of the sliding portion 52 can
be obtained easily.
[0091] In the yarn bring-downapparatus 5 according to
this embodiment, the open/closemechanism85 includes
the first member 91 and the secondmember 92. The first
member 91 is disposed in the first portion of the portions
separated by the slit 84, the first member 91 being
provided along the slit 84. The second member 92 is
disposed in the second portion of the portions separated
by the slit 84, the second member 92 being provided
along the slit 84, the secondmember 92 being capable of
joining with the first member 91. The sliding portion
comes into contact with the joining portion of the first
member 91 and the second member 92, so that the first
member 91 and the second member 92 are separated
away. If the sliding portion goes away from the separated
portion of the first member 91 and the second member
92, the first member 91 and the second member 92 are
joined.
[0092] With this, a configuration for moving the upper
boundary along with sliding of the sliding portion 52 can
be obtained further easily.

Claims

1. A yarn bring-down apparatus (5) that brings down a
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yarn (Y) from a second tier to a first tier, the second
tier being a tier in which a spinning device (3) for
spinning out the yarn (Y) is disposed, the first tier
being a tier in which a winding device (7) for winding
the yarn (Y) is disposed, the yarn bring-down appa-
ratus (5) comprising:

a yarn holding portion (54) for holding the yarn
(Y) spun out by the spinning device (3);
a rail (51) disposed so as to extend in up-down
direction from the first tier to the second tier;
a sliding portion (52) connected to the yarn
holding portion (54), the sliding portion (52)
being configured to slide together with the yarn
holding portion (54) along the rail (51); and
a cover (53) that covers at least a part of a side
surface portion of the rail (51), the cover (53)
having

a slit (84) extending in the up-down direc-
tion, and
an open/close mechanism (85) configured
to open or close the slit (84) so that an open
portion (86) and a closed portion (87) are
formed in the cover (53),

the sliding portion (52) being at least partially
exposed to the outside of the cover (53) through
the open portion (86) of the cover (53), wherein
as the sliding portion (52) slides, the sliding
portion (52) acts on the open/close mechanism
(85) so that an upper boundary moves together
with the sliding portion (52), the upper boundary
referring to a boundary between the open por-
tion (86) throughwhich the sliding portion (52) is
exposed and the closed portion (87) located
above the open portion (86).

2. The yarn bring-down apparatus (5) according to
claim 1, wherein
as the sliding portion (52) slides, the sliding portion
(52) acts on theopen/closemechanism (85) so that a
lower boundary moves together with the sliding por-
tion (52), the lower boundary referring to a boundary
between the open portion (86) through which the
sliding portion (52) is exposedand the closed portion
(87) located below the open portion (86).

3. The yarn bring-down apparatus (5) according to
claim 1 or 2, wherein
the cover (53) has a tubular shape, with an upper
side thereof closed.

4. The yarn bring-down apparatus (5) according to any
one of claims 1 to 3, wherein
the slit (84) of the cover (53) is continuous from an
upper end to a lower end of the cover (53).

5. The yarn bring-down apparatus (5) according to any
one of claims 1 to 4, further comprising a fixing
member (55) for fixing the rail (51) by connecting
the rail (51) to a base body (9b), wherein

the cover (53) has an opening portion (89) dis-
posed in a portion of the cover (53) different from
where the slit (84) is disposed, and
the fixing member (55) connects the rail (51) to
the base body (9b) via the opening portion (89).

6. The yarn bring-down apparatus (5) according to any
one of claims 1 to 5, wherein

the open/close mechanism (85) includes

afirstmember (91)disposed inafirst portion
of portionsseparatedby theslit (84), thefirst
member (91) being provided along the slit
(84),
a second member (92) disposed in a sec-
ond portion of the portions separated by the
slit (84), the second member (92) being
provided along the slit (84), and
an open/close member (93) configured to
connect the first member (91) to the second
member (92), and

the open/close member (93) is fixed to the slid-
ing portion (52), and the open/close member
(93) moves integrally with the sliding portion
(52).

7. The yarn bring-down apparatus (5) according to any
one of claims 1 to 5, wherein

the open/close mechanism (85) includes

afirstmember (91)disposed inafirst portion
of portionsseparatedby theslit (84), thefirst
member (91) being provided along the slit
(84), and
a second member (92) disposed in a sec-
ond portion of the portions separated by the
slit (84), the second member (92) being
provided along the slit (84), the second
member (92) being capable of joining with
the first member (91),

the sliding portion (52) comes into contact with a
joining portion of the first member (91) and the
second member (92), so that the first member
(91) and the secondmember (92) are separated
away, and
when the sliding portion (52) goes away from a
separated portion of the first member (91) and
the second member (92), the first member (91)
and the second member (92) are joined.
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