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(54) POT SPINNING MACHINE

(57) A pot spinning machine includes a pot (1) that
has a downward-facing opening (1a) and rotates, a yarn
guide (5) that is inserted into the interior of the pot (1)
through an attachment hole (1c) formed in an upper por-
tion of the pot (1) in order to guide yarn (4) into the interior
of the pot (1), and a yarn guide rail (6) that holds the yarn
guide (5) and is capable of moving in an elevation direc-
tion, wherein the yarn guide (5) is held by the yarn guide
rail (6) via a yarn guide holder (7), and a holding force
(P1) of the yarn guide holder (7) is smaller than a resist-
ance force (P2) that acts on the yarn guide (5) when a
wound-up part (Y) formed as aresult of the yarn (4) being
wound around the yarn guide (5) contacts a non-elevat-
ing member (8, 2a). As a result, force generated when
the yarn wound around the yarn guide (5) contacts an-
other component can be alleviated even when the yarn
(4) undergoes yarn guide wind-up.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001]
machine.

The present invention relates to a pot spinning

2. Description of the Related Art

[0002] A pot spinning machine using a cylindrical pot
is known as one type of spinning machine. In a pot spin-
ning machine, a cake is formed by rotating the pot at a
predetermined rotation frequency and guiding yarn
drawn out to a predetermined thickness into the pot
through a yarn guide so that the yarn is wound around
an inner wall of the pot. Further, when cake formation is
complete, the yarn is cut on the upstream side of the yarn
guide, whereupon a bobbin is inserted into the pot and
the yarn is rewound onto the bobbin from the inner wall
of the pot.

[0003] In a conventional pot spinning machine, while
a cake C is being formed by winding yarn 104 around
the inner wall of a pot 101, as shown in FIG. 7A, the yarn
104 may be wound around a yarn guide 105, as shown
in FIG. 7B. This phenomenon is known as "yarn guide
wind-up". When the yarn 104 is wound around the yarn
guide 105, a wound part Y of the yarn is formed on the
outside of the yarn guide 105. Hence, when the bobbin
is inserted into the pot following formation of the cake
and the yarn guide 105 is moved in order to avoid contact
between the yarn guide 105 and the bobbin, as shown
in FIG. 7C, the wound part Y of the yarn that is wound
around the yarn guide 105 may contact the rotating pot
101. When the wound part Y of the yarn contacts the pot
101, component damage such as bending of the yarn
guide 105 may occur.

[0004] Hence, in a spinning machine described in Pat-
entDocument 1 (Japanese Examined Patent Publication
No. S26-003129), air is ejected from a tip end portion of
a yarn guide, and by controlling the airstream near the
tip end portion of the yarn guide, yarn is prevented from
being wound up around the yarn guide.

SUMMARY OF THE INVENTION

[0005] However, even when the airstream near the tip
end portion of the yarn guide is controlled, as in the spin-
ning machine described in Patent Document 1, yarn
guide wind-up of the yarn cannot be completely prevent-
ed.

[0006] The present invention has been devised to
solve the problem described above, and an object thereof
is to provide a pot spinning machine with which compo-
nent damage can be prevented when yarn undergoes
yarn guide wind-up.

[0007] To solve the problem described above, a pot
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spinning machine according to the present invention in-
cludes a pot that has a downward-facing opening and
rotates, a yarn guide that is inserted into the interior of
the pot through an attachment hole formed in an upper
portion of the pot in order to guide yarn into the interior
of the pot, and a yarn guide rail that holds the yarn guide
and is capable of moving in an elevation direction, where-
in the yarn guide is held by the yarn guide rail via a yarn
guide holder, and a holding force of the yarn guide holder
is smaller than a resistance force that acts on the yarn
guide when a wound-up part formed as a result of the
yarn being wound around the yarn guide contacts a non-
elevating member.

[0008] Thus, even when the yarn undergoes yarn
guide wind-up, force generated when the yarn wound
around the yarn guide contacts another component can
be alleviated, and as a result, component damage can
be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic view showing an overall struc-
ture of a spindle part of a pot spinning machine ac-
cording to an embodiment of the present invention;
FIG. 2 is an enlarged sectional view showing the
vicinity of a lower end portion of a yarn-guide guide
of the pot spinning machine shown in FIG. 1;

FIG. 3 is an enlarged sectional view showing a con-
tact location between a yarn guide holder and a yarn
guide of the pot spinning machine shown in FIG. 1;
FIG. 4 is aflowchart showing the flow of an operation
performed by the pot spinning machine shown in
FIG. 1;

FIGS. 5A to 5C are views showing a process by
which the yarn guide moves relative to a yarn guide
rail so as to withdraw from the yarn guide rail;

FIG. 6 is an enlarged sectional view showing an en-
gagement location between a yarn guide holder and
a yarn guide of a pot spinning machine according to
another embodiment of the present invention; and
FIGS. 7A to 7C are views showing a process by
which yarn is wound around a yarn guide of a con-
ventional pot spinning machine, wherein FIG. 7A is
a view showing a state in which a cake is formed on
an inner wall of a pot, FIG. 7B is a view showing a
state in which the yarn undergoes yarn guide wind-
up following formation of the cake, and FIG. 7C is a
view showing a state in which the yarn guide, around
which the yarn is wound, has moved upward.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] Embodiments of the present invention will be
described below on the basis of the attached figures.

[0011] FIG. 1 is a schematic view showing a spindle
part 100 of a pot spinning machine. Note that a plurality
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of the spindle part 100 of the pot spinning machine are
to be used when provided in a line on a machine base,
not shown in the figure.

[0012] As shown in FIG. 1, the spindle part 100 of the
pot spinning machine includes a substantially cylindrical
pot 1. The pot 1 has a downward-facing opening 1a. A
bobbin 12 is provided below the pot 1. The bobbin 12 is
capable of ascending and descending in an elevation
direction D, or in other words a vertical direction, and
when the bobbin 12 ascends to a maximum point, the
bobbin 12 is housed in the interior of the pot 1.

[0013] A pot support portion 2 is attached to the top of
the pot 1. A bearing 2a is provided in the interior of the
pot support portion 2. Further, a yarn-guide guide 8 is
provided in a hollow portion in the interior of the bearing
2a. The yarn-guide guide 8 is provided so as not to con-
tact the bearing 2a. The yarn-guide guide 8 is formed in
a substantially cylindrical shape, and flanges 8a, 8b are
formed respectively on an upper end and a lower end of
the yarn-guide guide 8. As shown in FIG. 2, the flange
8b on the lower end of the yarn-guide guide 8 is disposed
on the lower side of a lower end of the bearing 2a of the
pot support portion 2 and an upper surface 1b of an in-
terior space of the pot 1. Furthermore, the pot 1is capable
of rotating relative to the yarn-guide guide 8 via the bear-
ing 2a. Moreover, a yarn guide 5 for guiding yarn 4 into
the interior of the pot 1 is housed in the interior of the
yarn-guide guide 8 to be capable of moving in the eleva-
tion direction D. Note that the bearing 2a and the yarn-
guide guide 8 are inserted into the interior of the pot 1
through an attachment hole 1c formed in an upper portion
of the pot 1, and therefore the bearing 2a and the yarn-
guide guide 8 are provided between the yarn guide 5 and
the pot 1. Furthermore, as shown in FIG. 1, a lower end
of the yarn guide 5 projects into the interior of the pot 1.
A yarn discharge port 5b for discharging the yarn 4 is
formed in the lower end of the yarn guide 5. Moreover,
the yarn guide 5 extends so as to project from an upper
end of the pot support portion 2.

[0014] Further, aguide holderrail 15is provided above
the pot support portion 2. A guide holder 9 is attached to
the guide holder rail 15. The flange 8a on the upper end
ofthe yarn-guide guide 8 is engaged with the guide holder
9 such that the yarn-guide guide 8 is supported by the
guide holder 9.

[0015] Furthermore, an upper end part of the yarn
guide 5 is held by a yarn guide rail 6. A yarn guide holding
hole 6a that is penetrated by the yarn guide 5 is formed
in the yarn guide rail 6. Further, as shown in FIG. 3, a
gap is present between the yarn guide 5 and the yarn
guide holding hole 6a. An annular yarn guide holder 7 is
attached to a lower side surface of the yarn guide rail 6
so as to extend around the yarn guide holding hole 6a.
The yarn guide holder 7 is formed from resin. The yarn
guide holder 7 holds the yarn guide 5 by a holding force
P1. The holding force P1 is frictional force generated be-
tween the yarn guide 5 and the yarn guide holder 7. In
other words, the yarn guide rail 6 holds the yarn guide 5
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by the holding force P1 via the yarn guide holder 7. Note
that by applying a larger force than the holding force P1
to the yarn guide 5, the yarn guide 5 can be moved in
the elevation direction D relative to the yarn guide rail 6.
Furthermore, as shown in FIG. 1, the yarn guide rail 6 is
capable of moving in the elevation direction D while hold-
ingthe yarn guide 5. Moreover, an upper limit of the height
of an upper end 5a of the yarn guide 5 when the yarn
guide 5 ascends together with the yarn guide rail 6 is set
as an upper limit height H.

[0016] A drafting device 3 for drawing out the yarn to
a predetermined thickness is provided on the upper side
of the yarn guide rail 6. Further, a yarn guide sensor 10
is provided between the drafting device 3 and the yarn
guide rail 6. The yarn guide sensor 10 is a reflective op-
tical sensor. The yarn guide sensor 10 is provided such
that an optical axis 10a thereof is positioned below the
upper limit height H of the upper end 5a of the yarn guide
5.

[0017] Further, a wagon-type bobbin removal device
11 is provided on the machine base on which the plurality
of spindle parts 100 of the pot spinning machine are ar-
ranged so as to be capable of moving in the arrangement
direction of the spindle parts 100 of the pot spinning ma-
chine. The bobbin removal device 11 is capable of grip-
ping and removing the bobbin 12 of each of the spindle
parts 100 of the pot spinning machine using a robot arm
11a.

[0018] The bobbin removal device 11 constitutes a
bobbin withdrawing mechanism.

[0019] Next, using FIG. 4, an operation of the spindle
part 100 of the pot spinning machine will be described.

[0020] First, as shown in step S1 of FIG. 4, a cake is
formed on an inner wall of the pot 1. More specifically,
as shown in FIG. 1, as the pot 1 rotates at high speed,
the yarn 4 is guided into the interior of the pot 1 by the
yarnguide 5, whereupon the yarn 4 is discharged through
the yarn discharge port 5b in the lower end of the yarn
guide 5. Centrifugal force generated by the rotation of
the pot 1 acts on the yarn 4 such thatthe yarn 4 is pressed
against the inner wall of the pot 1, and as aresult, a cake
is formed. At this time, the yarn guide rail 6 reciprocates
in the elevation direction D such that the yarn 4 is dis-
charged and the cake is formed as the position of the
yarn discharge port 5b in the lower end of the yarn guide
5 is moved.

[0021] Note that although the pot 1 rotates at high
speed, the yarn-guide guide 8 remains stationary. Here,
the yarn-guide guide 8 constitutes a non-rotating portion.
[0022] Next, as shown in step S2 of FIG. 4, following
formation of the cake, the yarn guide rail 6 is raised. Then,
as showninstep S3, adeterminationis made as to wheth-
er or not the yarn guide 5 has been detected by the yarn
guide sensor 10. When the yarn guide sensor 10 detects
that the yarn guide 5 is ascending together with the yarn
guide rail 6, this means that the yarn guide 5 is held by
the yarn guide rail 6, and accordingly, it is determined
thatthe yarn 4 is not undergoing yarn guide wind-up. The
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operation of the spindle part 100 of the pot spinning ma-
chine then advances as normal to a step (step S4) for
rewinding the yarn 4 around the bobbin 12.

[0023] When the yarn guide 5 has not been detected
by the yarn guide sensor 10, however, it is determined
in step S3 that the yarn 4 is undergoing yarn guide wind-
up. More specifically, as shown in FIG. 5A, the yarn 4 is
wound around the yarn guide 5 such that a wound part
Y of the yarn is formed on the outer periphery of the yarn
guide 5. As shown in FIG. 5B, when the yarn guide rail
6 and the yarn guide 5 ascend, the wound part Y of the
yarn contacts the flange 8b on the lower end of the yarn-
guide guide 8 such that a downward resistance force P2
is generated in the yarn guide 5. When this resistance
force P2 exceeds the holding force P1 by which the yarn
guide rail 6 holds the yarn guide 5, the upper end of the
yarn guide 5 moves in a downward direction relative to
the yarn guide holding hole 6a of the yarn guide rail 6,
as shown in FIG. 5C, so as to withdraw from the yarn
guide holding hole 6a. Hence, when the yarn 4 is wound
around the yarn guide 5, the yarn guide sensor 10 pro-
vided on the upper side of the yarn guide rail 6 cannot
detect the presence of the yarn guide 5. In other words,
the yarn guide sensor 10 detects that the yarn guide 5 is
not held by the yarn guide rail 6.

[0024] Hence, when the yarn 4 undergoes yarn guide
wind-up, the bobbin removal device 11 grips and re-
moves the bobbin 12 using the robot arm 11a, as indi-
cated by step S5 of FIG. 4.

[0025] Thus, in the pot spinning machine according to
this embodiment, the holding force P1 by which the yarn
guide holder 7 provided on the yarn guide rail 6 holds the
yarn guide 5 is smaller than the resistance force P2 ex-
erted on the yarn guide 5 when the wound part Y formed
around the yarn guide 5 contacts a non-elevating mem-
ber. Accordingly, when the resistance force P2 acts on
the yarn guide 5, the yarn guide 5 then becomes able to
move in the elevation direction D relative to the yarn guide
rail 6, thereby alleviating a force generated when the
wound part Y formed around the yarn guide 5 contacts
another member. As a result, component damage to the
spindle part 100 of the pot spinning machine is prevented
from occurring even when the yarn 4 undergoes yarn
guide wind-up around the yarn guide 5.

[0026] Note that in this embodiment, the pot 1, the
bearing 2a, and the yarn-guide guide 8 are non-elevating
members.

[0027] Further, the yarn guide 5 is held on the yarn
guide rail 6 by the frictional force generated between the
yarn guide 5 and the yarn guide holder 7. As a result, the
yarn guide 5 can be held using a simple structure, and
when the resistance force P2 is exerted on the yarn guide
5 in a predetermined amount or more, the yarn guide 5
can easily move in the elevation direction D relative to
the yarn guide rail 6.

[0028] Furthermore, the yarn guide sensor 10 detects
whether or not the yarn guide 5 is held by the yarn guide
rail 6. Hence, by detecting that the yarn guide 5 has
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moved in the downward direction relative to the yarn
guide rail 6 so as to withdraw from the yarn guide rail 6,
it can be determined that the yarn 4 is undergoing yarn
guide wind-up around the yarn guide 5.

[0029] Moreover, when the yarn 4 undergoes yarn
guide wind-up around the yarn guide 5, the wound part
Y of the yarn that is wound around the yarn guide 5 con-
tacts the flange 8b on the lower end of the yarn-guide
guide 8 serving as the non-rotating portion. Hence, even
when the wound part Y of the yarn contacts a rotating
member such as the pot 1, the force generated by the
contact can be reduced.

[0030] Furthermore, whenitis determined thatthe yarn
4is undergoing yarn guide wind-up around the yarn guide
5, the yarn guide 5 is capable of moving in the elevation
direction D relative to the yarn guide rail 6, and therefore
contact may occur between the yarn guide 5 and the
bobbin 12. Hence, the bobbin removal device 11 re-
moves the bobbin 12 to prevent contact between the yarn
guide 5 and the bobbin 12.

[0031] Note that the yarn guide sensor 10 may display
an alarm after detecting that the yarn guide 5 has moved
in the downward direction relative to the yarn guide rail
6 so as to withdraw from the yarn guide rail 6, whereupon
the bobbin 12 may be removed manually. Further, in-
stead of removing the bobbin 12, contact between the
yarn guide 5 and the bobbin 12 can be prevented by
laying the bobbin 12 down in a horizontal orientation so
that the bobbin 12 is retracted.

[0032] Note that in this embodiment, the yarn guide 5
is held on the yarn guide rail 6 by the frictional force gen-
erated between the yarn guide 5 and the yarn guide hold-
er 7, but the method of holding the yarn guide 5 is not
limited thereto.

[0033] For example, as shown in FIG. 6, a recess 13
may be formed in the outer periphery of the yarn guide
5, and the yarn guide 5 may be held on the yarn guide
rail 6 by engaging the recess 13 with a projection 14
formed on the yarn guide holder 7. Alternatively, the yarn
guide 5 may be held on the yarn guide rail 6 by forming
a projection on the outer periphery of the yarn guide 5
and a recess in the yarn guide holder 7, and engaging
the projection formed on the yarn guide 5 with the recess
formed in the yarn guide holder 7.

[0034] Further,the holding force P1forholding the yarn
guide 5 on the yarn guide rail 6 may be the magnetic
force of a magnet or the elastic force of a spring member.
[0035] Furthermore, when the yarn guide holder is a
spring member, the yarn guide sensor may determine
whether or not the yarn guide 5 has moved in the down-
ward direction so as to withdraw from the yarn guide rail
6 by detecting movement of the yarn guide holder.
[0036] Moreover, the yarn guide sensor 10 is not lim-
ited to a reflective optical sensor and may be a transmis-
sive optical sensor or a contact-type sensor.

[0037] Furthermore, the yarn guide sensor 10 may be
attached directly to the vicinity of the yarn guide holding
hole 6a in the yarn guide rail 6.



7 EP 3 546 626 A1 8

[0038] Further, instead of providing the flange 8b on
the lower end of the yarn-guide guide 8, the wound part
Y of the yarn that is wound around the yarn guide 5 may
directly contact the lower end of the yarn-guide guide 8
formed without a flange.

[0039] Furthermore, in a case where the bearing 2a
includes an inner race that remains in a stationary state
and an outer race that rotates relative to the inner race,
the inner race of the bearing 2a may serve as the non-
rotating portion that is contacted by the wound part Y of
the yarn wound around the yarn guide 5.

[0040] Moreover, even when the yarn-guide guide 8
rotates together with the pot 1, the yarn guide 5 moves
in the downward direction relative to the yarn guide rail
6, and therefore the force generated by the contact be-
tween the wound part Y of the yarn wound around the
yarn guide 5 and the yarn-guide guide 8 is sufficiently
alleviated.

[0041] Furthermore, in FIG. 5C, the yarn guide 5 with-
draws from the yarn guide rail 6 so as to be separated
therefrom, but the presentinvention is not limited thereto,
and as long as the yarn guide 5 moves relative to the
yarn guide rail 6 in the downward direction, the force gen-
erated by the contact between the wound part Y of the
yarn and the yarn-guide guide 8 is alleviated even if the
yarn guide 5 does not withdraw from the yarn guide rail 6.
[0042] A pot spinning machine includes a pot that has
a downward-facing opening and rotates, a yarn guide
that is inserted into the interior of the pot through an at-
tachment hole formed in an upper portion of the pot in
order to guide yarn into the interior of the pot, and a yarn
guide rail that holds the yarn guide and is capable of
moving in an elevation direction, wherein the yarn guide
is held by the yarn guide rail via a yarn guide holder, and
a holding force of the yarn guide holder is smaller than
a resistance force that acts on the yarn guide when a
wound-up partformed as a result of the yarn being wound
around the yarn guide contacts a non-elevating member.
As aresult, force generated when the yarn wound around
the yarn guide contacts another component can be alle-
viated even when the yarn undergoes yarn guide wind-

up.

Claims
1. A pot spinning machine comprising:

a pot (1) that has a downward-facing opening
(1a) and rotates;

a yarn guide (5) that is inserted into the interior
of the pot (1) through an attachment hole (1c)
formed in an upper portion of the pot (1) in order
to guide yarn (4) into the interior of the pot (1);
and

ayarn guide rail (6) that holds the yarn guide (5)
and is capable of moving in an elevation direc-
tion (D),
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the pot spinning machine being characterized
in that the yarn guide (5) is held by the yarn
guide rail (6) via a yarn guide holder (7), and

a holding force (P1) of the yarn guide holder (7)
is smaller than a resistance force (P2) that acts
on the yarn guide (5) when a wound-up part (Y)
formed as a result of the yarn (4) being wound
around the yarn guide (5) contacts a non-ele-
vating member (8, 2a).

The pot spinning machine according to claim 1,
wherein the yarn guide rail (6) holds the yarn guide
(5) using frictional force generated between the yarn
guide (5) and the yarn guide holder (7).

The pot spinning machine according to claim 1,
wherein the yarn guide (5) includes a recess (13),
the yarn guide holder (7) includes a projection (14)
that can be engaged with the recess (13) formed in
the yarn guide (5), and

the yarn guide rail (6) holds the yarn guide (5) by
engaging the recess (13) formed in the yarn guide
(5) with the projection (14) formed on the yarn guide
holder (7).

The pot spinning machine according to any one of
claims 1 to 3, further comprising a yarn guide sensor
(10) that detects that the yarn guide (5) is held on
the yarn guide rail (6).

The pot spinning machine according to any one of
claims 1 to 4, wherein a non-rotating portion that
does not rotate relative to the yarn guide (5) is pro-
vided between the pot (1) that rotates and the yarn
guide (5), and

when the yarn guide (5) is moved to an upper side
by the yarn guide rail (6) in a state where the yarn
(4) is wound around the yarn guide (5) due to yarn
guide wind-up, the yarn (4) wound around the yarn
guide (5) contacts the non-rotating portion.

The pot spinning machine according to claim 5,
wherein the non-rotating portion (8) is a yarn-guide
guide (8) having a cylindrical shape and provided
between the pot (1) and the yarn guide (5),

the yarn guide (5) is housed in the interior of the yarn-
guide guide (8) so as to be capable of moving in the
elevation direction (D),

a flange (8a, 8b) is formed on an end of the yarn-
guide guide (8), and

when the yarn guide (5) is moved to the upper side
by the yarn guide rail (6) in a state where the wound
part (Y) is formed as a result of the yarn (4) being
wound around the yarn guide (5), the wound part (Y)
contacts the flange (8a, 8b) formed on the yarn-guide
guide (8).
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FIG. 4
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FIG. 5A
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FIG. 5B
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