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(57)  Abobbin replacement device (40) for a pot spin-
ning machine (1) is configured to replace a full bobbin
(30) with an empty bobbin (30). The pot spinning machine
(1) includes a pot (16) and a fixed cover (18) surrounding
the pot (16) and having an opening (28) that opens down-
ward. The bobbin replacement device (40) includes a
drive mechanism (46, 48), a movable portion (42, 44),
and a lid (50). The movable portion (42, 44) is moved in
a predetermined direction (A, B) by the drive mechanism
(46, 48). The lid (50) is attached to the movable portion
(42) such that the lid (50) is moved together with the
movable portion (42, 44). The lid (50) is placed at a close
position to close the opening (28) of the fixed cover (18)
and placed at an open position to open the opening (28)
of the fixed cover (18) according to the movement of the
movable portion (42,44) by the drive mechanism (46, 48).
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Description

[0001] The present disclosure relates to a bobbin re-
placement device for a pot spinning machine.

BACKGROUND

[0002] A potspinning machine forms a cake by depos-
iting yarn, which has been delivered into a pot through a
yarn introduction pipe, against an inside wall of the pot
by a centrifugal force involved in fast rotation of the pot,
and the pot spinning machine rewinds the yarn onto a
bobbin in the pot. If the pot is rotated with an opening of
the pot opened, windage loss in the pot is increased by
air that flows into the pot through the opening and air that
flows out of the pot through the opening during the rota-
tion of the pot. Furthermore, the air that flows into the pot
may bring cotton fly into the pot, and the cotton fly mixed
with the yarn degrades the quality of the yarn. In addition,
the fast rotation of the pot with the pot exposed may re-
duce the safety around the pot.

[0003] Known pot spinning machines include a fixed
cover that surrounds the potand a lid that closes an open-
ing of the fixed cover, in order to reduce the windage loss
in the pot. In some pot spinning machines, the pot has a
downward opening, and the fixed cover surrounding the
pot has an opening that is closed by an openable lid (for
example, refer to a pot spinning machine disclosed in
Japanese Patent Application Publication No.
08-060430). In this kind of pot spinning machines, the
opening of the fixed cover opens downward as well as
the opening of the pot, and the downward opening of the
fixed cover is closed by the lid in order to reduce windage
loss in the pot.

[0004] When the openable lid closes the downward
opening of the fixed cover, the lid has to be raised against
gravitational force that is acting on the lid. This requires
adrive source to be mounted to the pot spinning machine
to operate the lid. However, mounting of the drive source
increases the cost of the pot spinning machine.

[0005] The presentdisclosure has been made to solve
the above-described problem and is directed to providing
a bobbin replacement device for a pot spinning machine
in which a downward opening of a fixed cover is opened
and closed with a lid without mounting of a drive source
for operating the lid to the pot spinning machine.

SUMMARY

[0006] Inaccordance with an aspect of the present dis-
closure, there is provided a bobbin replacement device
for a pot spinning machine. The pot spinning machine
includes a pot having an opening that opens downward,
a fixed cover surrounding the pot and having an opening
that opens downward, and a bobbin support part sup-
porting a bobbin below the pot. The bobbin replacement
device is configured to replace the full bobbin with an
empty bobbin. The bobbin replacement device for the
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pot spinning machine includes a drive mechanism for
replacing the bobbin, a movable portion, and a lid. The
movable portion includes a bobbin holder that holds the
bobbin at replacement of the bobbin, and is moved in a
predetermined direction by the drive mechanism. The lid
is attached to the movable portion such that the lid is
moved together with the movable portion. The lid is
placed at a close position to close the opening of the fixed
cover and placed at an open position to open the opening
of the fixed cover according to the movement of the mov-
able portion by the drive mechanism.

[0007] Otheraspects and advantages of the disclosure
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure together with objects
and advantages thereof, may best be understood by ref-
erence to the following description of the embodiments
together with the accompanying drawings in which:

FIG. 1 is a schematic view illustrating an exemplary
configuration of a pot spinning machine according
to an embodiment of the present disclosure;

FIG. 2 is a schematic front view illustrating an exem-
plary configuration of a bobbin replacement device
of the pot spinning machine according to the embod-
iment of the present disclosure;

FIG. 3 is a schematic side view illustrating the ex-
emplary configuration of the bobbin replacement de-
vice of the pot spinning machine according to the
embodiment of the present disclosure;

FIG. 4 is a sectional view of a lid of the pot spinning
machine with an opening of a fixed cover closed by

the lid;

FIG. 5 is a side view of the lid attached to a bobbin
holder;

FIG. 6 is a perspective view of the lid attached to the
bobbin holder;

FIG. 7 is a plan view of the lid attached to the bobbin
holder;

FIG. 8 is a sectional view of the lid taken along line
VII-VIII of FIG. 7;

FIG. 9 is a sectional view of the lid taken along line
IX-IX of FIG. 7;

FIG. 10is atop perspective view of afirst lid member;
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FIG. 11 is a bottom perspective view of the first lid
member;

FIG. 12 is a top perspective view of a second lid
member;

FIG. 13 is a bottom perspective view of the second
lid member;

FIG. 14 is a flow chart illustrating a relationship be-
tween an operation of the pot spinning machine and
an operation of the bobbin replacement device; and

FIG. 15is a graph illustrating a relationship between
a pressing force and a height at which the lid is
placed.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] The following will describe an embodiment of
the present disclosure in detail with reference to the ac-
companying drawings.

<Configuration of pot spinning machine>

[0010] FIG. 1is a schematic view illustrating an exem-
plary configuration of a pot spinning machine according
to an embodiment of the present disclosure.

[0011] As illustrated in FIG. 1, a pot spinning machine
1 includes a drafting device 10, a yarn suction pipe 12,
a yarn introduction pipe 14, a pot 16, a fixed cover 18,
and a bobbin support part 20. These elements cooperate
to form a single spindle that represents a unit of spinning.
The pot spinning machine 1 generally includes a plurality
of spindles, but the following will focus on one of the spin-
dles.

(Drafting device)

[0012] The drafting device 10 is a device that draws
out a yarn material. The drafting device 10 includes mul-
tiple pairs of rollers, such as a pair of back rollers 21, a
pair of middle rollers 22, and a pair of front rollers 23.
The pair of back rollers 21, the pair of middle rollers 22,
and the pair of front rollers 23 are arranged in this order
from upstream to downstream of a roving feed direction.
[0013] The pairs of rollers 21, 22, 23 are rotated by a
drafting-device driving section that is not illustrated.
When the rotational speeds of the pairs of rollers 21, 22,
23 are compared by revolutions per minute (rpm), the
rpm of the pair of middle rollers 22 is greater than the
rpm of the pair of back rollers 21, and the rpm of the pair
of front rollers 23 is greater than the rpm of the pair of
middle rollers 22. As described above, the rpm of the
pairs of rollers 21, 22, 23 are different from each other,
and the drafting device 10 thinly draws out the yarn ma-
terial by using the difference in rpm among the pairs of
rollers 21,22, 23, thatis, the difference in rotational speed
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among the pairs of rollers 21, 22, 23.
(Yarn suction pipe)

[0014] The yarn suction pipe 12 draws a yarn 25 sup-
plied by the drafting device 10, and feeds the drawn yarn
25 into the yarn introduction pipe 14. The yarn suction
pipe 12 uses air swirl flow to introduce the yarn 25, which
has been drawn out by the drafting device 10.

(Yarn introduction pipe)

[0015] The yarn introduction pipe 14 introduces the
yarn 25, which has been fed from the drafting device 10
through the yarn suction pipe 12, into the pot 16. The
yarn introduction pipe 14 has along thin tube-like shape.
The yarn introduction pipe 14 has a circular cross section
in a direction perpendicular to a longitudinal direction of
the yarn introduction pipe 14. The yarn introduction pipe
14 is disposed downstream of the drafting device 10, and
is coaxial with the yarn suction pipe 12 and the pot 16.
The yarn introduction pipe 14 penetrates through an up-
per portion of the pot 16 to be inserted into the pot 16.
The yarn introduction pipe 14 has a yarn inlet 14a and a
yarn outlet 14b at a top end and a bottom end of the yarn
introduction pipe 14, respectively. The yarn 25 fed into
the yarn introduction pipe 14 through the yarn inlet 14a
is discharged from the yarn outlet 14b of the yarn intro-
duction pipe 14.

(Pot)

[0016] The pot 16 is used for formation of a cake 24
and yarn rewinding. The cake 24 is a deposit of yarn that
is formed on an inside wall of the pot 16 by operation of
the yarn introduction pipe 14, which will be described
later. The pot 16 has a cylindrical shape. The pot 16 is
rotatable with respect to a central axis K of the pot 16.
The central axis K of the pot 16 is parallel to a vertical
direction. Accordingly, one side of the pot 16 is an upper
side, and the other side is a lower side in the central axis
K direction. The pot 16 has an opening 26 at a bottom
end of the pot 16. The opening 26 of the pot 16 has a
diameter equal to an inner diameter of the pot 16, and
the opening 26 opens downward.

(Fixed cover)

[0017] The fixed cover 18 is disposed surrounding the
pot 16. The fixed cover 18 is fixed to a fixing portion 27.
The fixed cover 18 has a cylindrical shape, and has a
diameter greater than that of the pot 16. The fixed cover
18 is coaxial with the pot 16. The fixed cover 18 has, at
a top end of the fixed cover 18, an opening that is closed
by the fixing portion 27. The fixed cover 18 has an opening
28 at a bottom end of the fixed cover 18. The opening 28
of the fixed cover 18 has a diameter equal to an inner
diameter of the fixed cover 18, and the opening 28 opens
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downward. The opening 28 of the fixed cover 18 is dis-
posed below the opening 26 of the pot 16.

(Bobbin support part)

[0018] The bobbin support part 20 supports a bobbin
30 below the pot 16. The bobbin support part 20 includes
an elevating rail 31 and a bobbin support member 32.
The elevating rail 31 is configured to move up and down.
The bobbin support member 32 is attached to the ele-
vating rail 31. The bobbin support member 32 is a portion
of the bobbin support part 20 to which the bobbin 30 is
attachable. The bobbin support member 32 is coaxial
with the yarn introduction pipe 14 and the pot 16 such
that the bobbin support member 32 faces the yarn intro-
duction pipe 14 on the central axis K of the pot 16. Ac-
cordingly, the bobbin 30 faces the yarn introduction pipe
14 on the central axis K of the pot 16 in a state where
the bobbin 30 is attached to the bobbin support member
32.

[0019] The bobbin 30 is tapered such that an outer
diameter of the bobbin 30 changes sequentially from one
end to the other end of the bobbin 30 in a direction of a
central axis of the bobbin 30. The bobbin 30 is supported
by the bobbin support member 32 such that the bobbin
30 stands on the bobbin support member 32 vertically.
The outer diameter of the bobbin 30 is smaller than the
smallest diameter of the cake 24 formed on the inside
wall of the pot 16. This configuration prevents the bobbin
30 from contacting the cake 24 when the bobbin 30 is
inserted into the pot 16 through the opening 26 of the pot
16.

<Operation of pot spinning machine>

[0020] The following will describe the operation of the
pot spinning machine according to the embodiment of
the present disclosure.

[0021] First, the drafting device 10 draws out the yarn
material, such as roving. The yarn 25, which has been
drawn out by the drafting device 10, is drawn into the
yarn suction pipe 12 by air swirl flow or the like, and fed
into the yarn introduction pipe 14 through the yarn inlet
14a. The yarn 25 fed into the yarn introduction pipe 14
is discharged through the yarn outlet 14b of the yarn in-
troduction pipe 14. Meanwhile, the pot 16 is rotated at a
predetermined rotational speed. The fixed cover 18 is
stationary regardless of the rotation of the pot 16.
[0022] The yarn25discharged fromthe yarnoutlet 14b
of the yarn introduction pipe 14 as described above is
pressed onto the inside wall of the pot 16 by centrifugal
force generated by the rotation of the pot 16. The yarn
25 discharged from the yarn outlet 14b of the yarn intro-
duction pipe 14 is twisted by the rotation of the pot 16
and wound onto the inside wall of the pot 16. The yarn
introduction pipe 14 displaces its position relatively down-
ward while reciprocating at predetermined intervals in an
up-and-down direction. Accordingly, the yarn 25is wound

10

15

20

25

30

35

40

45

50

55

onto the inside wall of the pot 16 while displacing its wind-
ing position, so that the cake 24 is formed on the inside
wall of the pot 16.

[0023] The elevating rail 31 moves up to insert the bob-
bin 30 into the pot 16 while the pot 16 is rotating. Then,
the yarn of the cake 24 is rewound onto the bobbin 30.
The yarn is rewound onto the bobbin 30, for example, by
a yarn disentangling member (not illustrated) contacting
an end of the yarn of the cake 24.

[0024] After the whole yarn of the cake 24 is rewound
onto the bobbin 30, the elevating rail 31 moves down to
remove the bobbin 30 from the pot 16. The bobbin 30
removed from the pot 16 is a full bobbin onto which a
predetermined amount of the yarn has been rewound.

<Configuration of bobbin replacement device>

[0025] FIG. 2 is a schematic front view illustrating an
exemplary configuration of a bobbin replacement device
of the pot spinning machine according to the embodiment
of the present disclosure, and FIG. 3 is a schematic side
view illustrating the same.

[0026] Abobbinreplacementdevice 40is adevice con-
figured to replace the bobbin 30, which is supported by
the bobbin support part 20 and is a full bobbin, with an
empty bobbin. The bobbin replacement device 40 ac-
cording to this embodiment is a simultaneous bobbin re-
placement device that is configured to simultaneously
perform a bobbin replacement for all spindles of the pot
spinning machine 1. The bobbin replacement device 40
includes a bobbin holder 42 (FIG. 3) that holds the bobbin
30 at the replacement of the bobbin 30, a doffing bar 44
that supports the bobbin holder 42, a pantograph mech-
anism 46 that elevates the doffing bar 44, and a tilt mech-
anism 48 that tilts the pantograph mechanism 46. The
bobbin holder 42 and the doffing bar 44 cooperate to
serve as a movable portion of the present disclosure, in
other words, the movable portion of the present disclo-
sure includes the bobbin holder 42. The pantograph
mechanism 46 and the tilt mechanism 48 cooperate to
serve as a drive mechanism of the present disclosure for
replacing the bobbin.

[0027] The bobbin holder 42 may be, for example, a
bobbin holder disclosed in Japanese Patent Application
Publication No. 09-087931. The bobbin holder disclosed
in Japanese Patent Application Publication No.
09-087931 includes a fixed holding member, a movable
holding member, a diaphragm, and an urging means.
This bobbin holder allows a fluid pressure to act on the
movable holding member via the diaphragm to move the
movable holding member from a bobbin release position
to a bobbin holding position, so that the bobbin holder
holds the bobbin between the fixed holding member and
the movable holding member. This bobbin holder further
allows the fluid pressure acting on the diaphragm to be
released, so that the movable holding member is moved
to the bobbin release position to release the bobbin by
the urging means.
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[0028] The pantograph mechanism 46 elevates the
doffing bar 44 while keeping the doffing bar 44 in a hor-
izontal posture in a front view as illustrated in FIG. 2. As
illustrated in FIG. 3, the bobbin holder 42 is attached to
the doffing bar 44. The bobbin replacement device 40
further includes a lid 50 that is attached to the bobbin
holder 42. The lid 50 opens and closes the opening 28
of the fixed cover 18. The lid 50 is attached to the bobbin
holder 42 such that the lid 50 is moved together with the
bobbin holder 42 and the doffing bar 44. The configura-
tion of the lid 50 will be described later.

[0029] The pantograph mechanism 46 is supported ro-
tatably with respect to the drive shaft 52. The pantograph
mechanism 46 includes a first link 53 and a second link
54. The first link 53 has a first end 53a that is coupled to
the doffing bar 44 with a pin and a second end 53b that
is coupled to a movable bracket 55 with a pin. Pin coupling
is a coupling method to rotatably couple one member to
another member with a pin. The drive shaft 52 is disposed
such that the drive shaft 52 is driven by a power cylinder
51 to reciprocally move in a longitudinal direction X of
the pot spinning machine 1. The movable bracket 55 is
fixed to the drive shaft 52 such that the movable bracket
55 is movable together with the drive shaft 52 in the lon-
gitudinal direction X of the pot spinning machine 1.
[0030] The second link 54 is half the length of the first
link 53. The second link 54 has a first end 54a that is
coupled to a middle portion of the first link 53 with a pin
in the longitudinal direction. The second link 54 further
has a second end 54b thatis coupled to a support bracket
56 with a pin. The support bracket 56 is restrained by a
fixed bracket 57 so as not to move in an axial direction
of the drive shaft 52. The support bracket 56 is rotatably
attached to the drive shaft 52 such that the drive shaft
52 is movable in the longitudinal direction X of the pot
spinning machine 1.

[0031] The tilt mechanism 48 is configured as de-
scribed below.
[0032] The support bracket 56 includes a lever 56a.

The lever 56a is disposed integrally with the support
bracket 56. The lever 56a protrudes in a direction per-
pendicular to the axial direction of the drive shaft 52. A
rod 59 is disposed in a vicinity of a distal end of the lever
56a. The rod 59 is movable in a direction parallel to the
axial direction of the drive shaft 52. The rod 59 is driven
to move reciprocally in the direction parallel to the axial
direction of the drive shaft 52 by an air cylinder that is
not illustrated.

[0033] A bracket 61 is disposed in a vicinity of the rod
59. The bracket 61 is fixed at a position that corresponds
to a position of the support bracket 56 in the longitudinal
direction X of the pot spinning machine 1. A driving lever
62thathas aV-shapein aside viewis rotatably supported
by the bracket 61 at a bending point of the driving lever
62. The driving lever 62 is rotatably coupled to the rod
59 at one end of the driving lever 62. The driving lever
62 is further coupled to the lever 56a at the other end of
the driving lever 62 via a link 63. The driving lever 62 is
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pivoted by the reciprocating motion of the rod 59 to move
up and down the link 63, so that the distal end of the lever
56a is moved up and down via the link 63. That is, the
above-described air cylinder drives the support bracket
56 to pivot together with the lever 56a with respect to the
drive shaft 52, thereby pivoting the whole pantograph
mechanism 46 together with the support bracket 56 with
respect to the drive shaft 52.

<Operation of bobbin replacement device>

[0034] The following will describe the operation of the
bobbin replacement device according to the embodiment
of the present disclosure.

[0035] The bobbin replacement device 40 performs
two operations. One of the operations is an elevating
operation performed by the pantograph mechanism 46
and the other is a tilting operation performed by the tilt
mechanism 48.

(Elevating operation)

[0036] The power cylinder 51 drives the drive shaft 52
to move in the longitudinal direction X of the pot spinning
machine 1 such that the movable bracket 55 moves to-
ward or away from the support bracket 56 in the longitu-
dinal direction X of the pot spinning machine 1. When
the movable bracket 55 moves toward the support brack-
et 56, the first link 53 and the second link 54 cooperate
to move up the doffing bar 44. When the movable bracket
55 moves away from the support bracket 56, the first link
53 and the second link 54 cooperate to move down the
doffing bar 44. Accordingly, the doffing bar 44 is moved
in the up-and-down direction, that is, the doffing bar 44
is elevated by the operation of the pantograph mecha-
nism 46 that is driven by the power cylinder 51 serving
as a drive source.

(Tilting operation)

[0037] Meanwhile, the air cylinder drives the rod 59 to
move in the axial direction of the drive shaft 52, thereby
pivoting the driving lever 62 to move up and down the
link 63. The up-down motion of the link 63 moves up and
down the lever 56a. This pivots the support bracket 56
with respect to the drive shaft 52. Since the pantograph
mechanism 46 is supported by the drive shaft 52 via the
movable bracket 55 and the support bracket 56, the
whole pantograph mechanism 46 is pivoted together with
the support bracket 56 with respect to the drive shaft 52
by pivoting of the support bracket 56 with respect to the
drive shaft 52. This allows the pantograph mechanism
46 to be tilted in a predetermined direction A from its
vertical posture illustrated in FIG. 3, and allows the tilted
pantograph mechanism 46 to be restored to its vertical
posture. Accordingly, the bobbin holder 42 and the doff-
ingbar44 are moved in the direction A or a predetermined
direction B opposite to the direction A indicated in FIG.



9 EP 3 633 087 A1 10

3 by the operation of the tilt mechanism 48 that is driven
by the air cylinder serving as a drive source. In the fol-
lowing description, "the first tilting operation" is the oper-
ation of the tilt mechanism 48 to move the bobbin holder
42 and the doffing bar 44 together with the pantograph
mechanism 46 in the direction A indicated in FIG. 3, and
"the second tilting operation" is the operation of the tilt
mechanism 48 to move the bobbin holder 42 and the
doffing bar 44 together with the pantograph mechanism
46 in the direction B indicated in FIG. 3.

<Configuration of lid>

[0038] FIG. 4 is a sectional view of the lid of the pot
spinning machine with the opening of the fixed cover
closed by the lid. FIG. 5 is a side view of the lid attached
to the bobbin holder, and FIG. 6 is a perspective view of
the same lid. FIG. 7 is a plan view of the lid attached to
the bobbin holder, and FIG. 8 is a sectional view of the
lid taken along line VIII-VIII of FIG. 7, and FIG. 9 is a
sectional view of the lid taken along line IX-IX of FIG. 7.
[0039] The lid 50 includes a first lid member 71, a sec-
ond lid member 72, urging members 73, and an elastic
member 74. The following describes these members.

(First lid member)

[0040] FIG. 10 is a top perspective view of the first lid
member, and FIG. 11 is a bottom perspective view of the
first lid member.

[0041] The first lid member 71 is fixed to a gripper 75
of the bobbin holder 42, and the first lid member 71 is,
for example, an integral resin molding product. The bob-
bin holder 42 is movable relative to the fixed cover 18 by
the operation of the pantograph mechanism 46 that is
driven by the power cylinder 51 serving as a drive source.
The gripper 75 forms a main body of the bobbin holder
42. The gripper 75 has a peaked portion 751 at a top end
of the gripper 75, and the first lid member 71 is fixed to
the gripper 75 by the peaked portion 751.

[0042] The first lid member 71 has a circular shape in
a plan view. The first lid member 71 has a peripheral wall
portion 711, a bottom plate portion 712, and a top plate
portion 713 integrally. The peripheral wall portion 711
has a ring shape. The bottom plate portion 712 has a
plurality of pins 714. The pins 714 stand on the bottom
plate portion 712 vertically. The bottom plate portion 712
has a pair of snap-fits 715. Each of the snap-fits 715 is
elastically deformable in a thickness direction of the bot-
tom plate portion 712.

[0043] The peripheral wall portion 711 has a plurality
of guide grooves 716 and a plurality of hook portions 717
corresponding to the plurality of guide grooves 716 that
are formed in an outer peripheral surface of the peripheral
wall portion 711. In this embodiment, for example, the
plurality of pins 714 is three pins 714 that are disposed
120 degrees apart in a circle, and the plurality of guide
grooves 716 is three guide grooves 716 that are formed
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corresponding to the three pins 714. Each of the hook
portions 717 is formed at a top end portion of the corre-
sponding guide groove 716. The first lid member 71 has
an L-shaped holding portion 718 that is formed in a cen-
tral portion of a bottom surface of the first lid member 71.
The holding portion 718 holds the peaked portion 751 of
the gripper 75 between the bottom plate portion 712 and
the holding portion 718. The peaked portion 751 of the
gripper 75 is held between the bottom plate portion 712
and the holding portion 718 and the pair of snap-fits 715
is put on a shoulder 752 of the gripper 75 (FIGS. 5 and
6), so thatthe first lid member 71 is fixed to the gripper 75.

(Second lid member)

[0044] FIG. 12is a top perspective view of the second
lid member, and FIG. 13 is a bottom perspective view of
the second lid member.

[0045] The second lid member 72 is attached to the
first lid member 71 such that the second lid member 72
is movable relative to the first lid member 71, and the
second lid member 72 is, for example, an integral resin
molding product. The second lid member 72 has a circu-
lar shape in a plan view as well as the first lid member
71. The second lid member 72 has a peripheral wall por-
tion 721, a top plate portion 722, and a stepped portion
723 integrally. The peripheral wall portion 721 has a ring
shape. The top plate portion 722 has a projecting portion
724 that has a ring shape. The stepped portion 723 is
formed outward of the top plate portion 722 in the second
lid member 72, and is lower than the top plate portion
722. As illustrated in FIG. 8, the elastic member 74 is
attached to the stepped portion 723.

[0046] The top plate portion 722 has a plurality of ribs
725 that is formed on a bottom surface of the top plate
portion 722. The ribs 725 radiate from a central portion
of the second lid member 72. Each of the ribs 725 has,
at a distal end of the rib 725, an accommodation hole
726 that has a circular shape in a plan view. The accom-
modation hole 726 accommodates a part of the urging
member 73. The accommodation hole 726 is formed cor-
responding to the pin 714 of the first lid member 71. The
accommodation hole 726 is coaxial with the correspond-
ing pin 714 in a state where the second lid member 72
is attached to the first lid member 71. The peripheral wall
portion 721 has a plurality of claws 727 that are formed
on an inner peripheral surface of the peripheral wall por-
tion 721. Each of the claws 727 corresponds to the guide
groove 716 and the hook portion 717.

(Urging member)

[0047] The urging member 73 urges the second lid
member 72. In this embodiment, for example, the urging
member 73 is a spring member, specifically, a compres-
sion coil spring. In this embodiment, three urging mem-
bers 73 are disposed so as to correspond to the number
of the pins 714 and the number of the accommodation
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holes 726. Each of the urging members 73 is attached
to the corresponding pin 714. An upper portion of the
urging member 73 is accommodated in the accommo-
dation hole 726. Accordingly, the second lid member 72
is urged upward by the three urging members 73.

(Elastic member)

[0048] The elastic member 74 has a doughnut shape
in a plan view. The elastic member 74 is attached to the
stepped portion 723 of the second lid member 72. The
elastic member 74 is, for example, made of an elastic
material, such as a sponge or a rubber, preferably, made
of a soft resin having elastomeric properties.

[0049] In this embodiment, the lid 50 includes the first
lid member 71, the second lid member 72, the urging
members 73, and the elastic member 74, and is assem-
bled as described below.

[0050] First, each of the three urging members 73 is
attached to the corresponding pin 714 of the first lid mem-
ber 71. Next, the first lid member 71 is covered with the
second lid member 72 in a state where a position of the
pin 714 is aligned with a position of the corresponding
accommodation hole 726. The second lid member 72 is
pushed against an urging force generated by the urging
member 73 such that the claw 727 is fitted into the guide
groove 716 over the hook portion 717. Accordingly, the
second lid member 72 is supported such that the second
lid member 72 is movable in the up-and-down direction
along the guide groove 716. The second lid member 72
is urged upward by the urging force of the urging member
73, and thus, the claw 727 is abutted with the correspond-
ing hook portion 717 by the urging force. In a radial di-
rection of the lid 50, a gap is secured between the pe-
ripheral wall portion 711 of the first lid member 71 and
the peripheral wall portion 721 of the second lid member
72 to correct tilt of the lid 50, which will be described later.
[0051] Since the lid 50 is assembled as described
above, the second lid member 72 is attached to the first
lid member 71 such that the second lid member 72 is
movable relative to the first lid member 71.

<Open and close operation of lid>

[0052] The following will describe the operation of the
lid 50 to open and close the opening 28 of the fixed cover
18.

[0053] The drive shaft 52 is driven by the power cylin-
der 51 illustrated in FIG. 4 to move in the longitudinal
direction X of the pot spinning machine 1 in the state
illustrated in FIG. 3, so that the doffing bar 44 is elevated
by the operation of the pantograph mechanism 46. The
lid 50 attached to the bobbin holder 42 moves together
with the bobbin holder 42 and the doffing bar 44. Accord-
ingly, the lid 50 moves toward the fixed cover 18, that is,
the lid 50 moves upward when the doffing bar 44 moves
up, and the lid 50 moves away from the fixed cover 18,
that is, the lid 50 moves downward when the doffing bar
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44 moves down.

[0054] The lid 50 is moved toward or away from the
fixed cover 18 as described above, so that the lid 50 is
placed at at least two different positions, specifically, at
a close position to close the opening 28 of the fixed cover
18 and at an open position to open the opening 28 of the
fixed cover 18. Accordingly, the operation of the panto-
graph mechanism 46 of the bobbin replacement device
40 allows the lid 50 to open and close the opening 28 of
the fixed cover 18. In other words, the lid 50 is placed at
the close position and at the open position according to
a movement of the movable portion by the drive mech-
anism. FIG. 3 illustrates the lid 50 placed at the open
position, and FIG. 4 illustrates the lid 50 placed at the
close position.

[0055] The following will describe the relationship be-
tween the operation of the pot spinning machine and the
operation of the bobbin replacement device with refer-
ence to FIG. 14.

[0056] First, the lid 50 is placed at the close position
by the operation of the pantograph mechanism 46 of the
bobbin replacement device 40 (step S21). Accordingly,
the lid 50 closes the opening 28 of the fixed cover 18.
[0057] Next, the pot spinning machine 1forms the cake
24 on the inside wall of the pot 16 (step S11). The lid 50
is kept at the close position during a period from the start
to the end of formation of the cake 24 by the pot spinning
machine 1, which is defined as a period of spinning. Ac-
cordingly, the cake 24 is formed in a state where the
opening 28 of the fixed cover 18 is closed.

[0058] The lid 50 is moved from the close position to
the open position according to the downward movement
of the pantograph mechanism 46 of the bobbin replace-
ment device 40 (step S22). Accordingly, the opening 28
of the fixed cover 18 is opened.

[0059] The pantograph mechanism 46 is tilted in the
direction A indicated in FIG. 3 by the first tilting operation
performed by the tilt mechanism 48 of the bobbin replace-
ment device 40 (step S23). Accordingly, the bobbin hold-
er 42 and the lid 50 are evacuated so as not to interfere
with the bobbin 30.

[0060] Next, the elevating rail 31 of the pot spinning
machine 1 moves up to insert the empty bobbin 30 into
the pot 16 for the rewinding of the yarn of the cake 24
onto the bobbin 30 (step S12).

[0061] After the yarn rewinding, the elevating rail 31 of
the pot spinning machine 1 moves down to remove the
full bobbin 30 from the pot 16 (step S13).

[0062] While the pot spinning machine 1 is forming the
cake 24 at step S11, an empty bobbin different from the
bobbin 30 is delivered on a bobbin tray (not illustrated)
to a predetermined waiting position. The bobbin tray is
disposed in a bobbin transportation device that delivers
an empty bobbin to the bobbin replacement device 40 of
the pot spinning machine 1 and collects a full bobbin from
the bobbin replacement device 40 of the pot spinning
machine 1.

[0063] The bobbin replacement device 40 attaches an
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empty bobbin on the bobbin tray to an intermediate peg
(not illustrated) with the gripper 75 (step S24) while the
pot spinning machine 1 is executing step S12 and step
S13. The bobbin replacement device 40 uses the oper-
ation of the pantograph mechanism 46 and the operation
of the tilt mechanism 48 to perform this operation.
[0064] Next, the pantograph mechanism 46 is moved
in the direction B indicated in FIG. 3 by the second tilting
operation performed by the tilt mechanism 48 (step S25).
This restores the pantograph mechanism 46 toiits vertical
posture. The gripper 75 and the lid 50 are positioned
below the pot 16 in this state.

[0065] Next, the elevating rail 31 moves up to insert a
top end portion of the bobbin 30 into the gripper 75, and
is driven by the bobbin holder 42 to hold the full bobbin
30 with the gripper 75 (step S26).

[0066] The elevating rail 31 then moves down to re-
move the full bobbin 30 from the bobbin support member
32 (step S27).

[0067] The bobbin replacement device 40 puts the full
bobbin 30 on the bobbin tray by using the operation of
the pantograph mechanism 46 and the operation of the
tilt mechanism 48 (step S28).

[0068] The gripper 75 of the bobbin holder 42 of the
bobbin replacement device 40 holds the empty bobbin
attached to the intermediate peg, and attaches the empty
bobbin to the bobbin support member 32 by using the
operation of the pantograph mechanism 46 and the op-
eration of the tilt mechanism 48 (step S29).

[0069] Then, the pot spinning machine 1 and the bob-
bin replacement device 40 repeat the above-described
operations.

[0070] FIG. 4 illustrates the lid 50 placed at the close
position in step S21. In this state, the elastic member 74
of the lid 50 is pressed to the bottom end of the fixed
cover 18. The elastic member 74 is attached firmly to the
bottom end of the fixed cover 18. This increases a sealing
performance at a region of contact between the fixed
cover 18 and the lid 50. Accordingly, this further reduces
air leak from the fixed cover 18 effectively. If a foreign
substance, such as cotton fly or a yarn, enters the region
of contact between the fixed cover 18 and the lid 50, the
elastic member 74 is deformed locally at a point where
the foreign substance has entered. Accordingly, this con-
figuration reduces air leak that may be caused by the
foreign substance.

[0071] When the lid 50 is placed at the close position
by the operation of the pantograph mechanism 46, the
lid 50 may be tilted or tilted at various angles due to a
part dimension error or assembling error that may occur
in the bobbin replacement device 40. To address this,
the second lid member 72 is movably attached to the first
lidmember 71 and is urged upward by the urging member
73 in this embodiment. When the lid 50 is placed at the
close position, the second lid member 72 is pressed to
the bottom end of the fixed cover 18 by the urging force
generated by the urging member 73. This configuration
allows the second lid member 72 to be moved relative to
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the first lid member 71 so as to correct the tilt of the lid
50 under the urging force of the urging member 73, even
if the second lid member 72 is pressed disproportionately
to the bottom end of the fixed cover 18 due to the tilt of
the lid 50.

[0072] When the lid 50 is placed at the close position
by the operation of the pantograph mechanism 46, a
height at which the lid 50 is placed may vary. However,
such variation in height is absorbed by a stroke of the
spring member of the urging member 73 when the second
lid member 72 is pressed to the bottom end of the fixed
cover 18.

[0073] Additionally, this configuration of the urging
member 73 secures an appropriate pressing force to
press the second lid member 72 to the bottom end of the
fixed cover 18 by using flexure of the spring member of
the urging member 73.

[0074] FIG. 15is a graph illustrating a relationship be-
tween the pressing force and a height at which the lid is
placed. The vertical axis in FIG. 15 represents the press-
ing force for pressing the second lid member 72 to the
bottom end of the fixed cover 18, and the horizontal axis
represents a height at which the lid 50 is placed at the
close position by the operation of the pantograph mech-
anism 46.

[0075] Asillustratedin FIG. 15, the flexure of the spring
member of the urging member 73 is gradually increased
with an increase in height at which the lid 50 is placed,
so that the pressing force for pressing the second lid
member 72 is increased. This enables an appropriate
pressing force for pressing the second lid member 72 to
be secured within an appropriate pressing force range F
indicated in FIG. 15 as long as the variation in height at
which the lid 50 is placed is within a range H indicated in
FIG. 15.

[0076] When the doffing bar 44 is moved down by the
operation of the pantograph mechanism 46 in a state
where the lid 50 is placed at the close position, the lid 50
moves away from the fixed cover 18. This movement
moves the lid 50 from the close position to the open po-
sition, thereby opening the opening 28 of the fixed cover
18. Furthermore, when the elevating rail 31 moves up to
insert the bobbin 30 attached to the bobbin support mem-
ber 32 into the pot 16 or moves down to remove the bob-
bin 30 from the pot 16, the pantograph mechanism 46 is
tilted in the direction Aindicated in FIG. 3 by the operation
of the tilt mechanism 48 in a state where the lid 50 is
placed at the open position, so that the gripper 75 and
the lid 50 are evacuated so as not to interfere with the
bobbin 30.

<Advantageous effects of the embodiment>

[0077] As described above, the pot spinning machine
1 according to the embodiment of the present disclosure
has a configuration that enables the lid 50 to be placed
at the close position and at the open position by using
the operation of the pantograph mechanism 46, which is
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included in the bobbin replacement device 40 for replac-
ing the bobbin, to move the doffing bar 44 together with
the bobbin holder 42 in the up-and-down direction. This
configuration allows the lid 50 to open and close the open-
ing 28 of the fixed cover 18 without mounting of a drive
source for operating the lid 50 (hereinafter referred to as
a lid drive source) to the pot spinning machine 1 or the
bobbin replacement device 40. Accordingly, this config-
uration reduces the cost of the pot spinning machine 1,
compared with a case where the pot spinning machine
1 includes the lid drive source. If the lid drive source is
mounted to the pot spinning machine 1, the lid drive
source may interfere with other parts of the pot spinning
machine 1. However, the pot spinning machine 1 accord-
ing to this embodiment does not need the lid drive source,
so that this pot spinning machine 1 does not cause the
interference between the parts of the pot spinning ma-
chine 1 and the drive source.

[0078] In this embodiment of the present disclosure,
the second lid member 72 is attached to the firstlid mem-
ber 71 such that the second lid member 72 is movable
relative to the firstlid member 71. The second lid member
72 is pressed to the bottom end of the fixed cover 18 by
the urging force of the urging members 73. Accordingly,
if the lid 50 is tilted due to a part dimension error or as-
sembling error that may occur in the bobbin replacement
device 40, the second lid member 72 is moved in a di-
rection to correct the tilt of the lid 50. Accordingly, the
movement of the second lid member 72 relative to the
first lid member 71 corrects the tilt of the lid 50.

[0079] In this embodiment of the present disclosure,
the urging member 73 is a spring member, so that this
configuration enables variation in height at which the lid
50 is placed at the close position to be absorbed by a
stroke of the spring member. Additionally, this configu-
ration secures an appropriate pressing force to press the
second lid member 72 to the bottom end of the fixed cover
18 by using flexure of the spring member of the urging
member 73.

[0080] In this embodiment of the present disclosure,
the elastic member 74 is disposed in a portion of the
second lid member 72 that is pressed to the fixed cover
18. This configuration increases the sealing performance
at the contact region between the fixed cover 18 and the
lid 50 to reduce the air leak.

<Modifications>

[0081] The technical scope of the present disclosure
is not limited to the above-described embodiment, and
includes various modifications and improvements in the
scope capable of deriving a specific advantageous effect
by constituting features of the present disclosure and a
combination of the features.

[0082] For example, in the above-described embodi-
ment, the lid 50 is attached to the bobbin holder 42 to
open and close the opening 28 of the fixed cover 18.
However, the present disclosure is not limited to this em-
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bodiment, and the lid 50 may be attached to the doffing
bar 44. Furthermore, the movable portion of the present
disclosure is not limited to the bobbin holder 42 and the
doffing bar 44, and the movable portion is, at least, a
portion that is moved in the up-and-down direction by the
operation of the pantograph mechanism 46.

[0083] Inthe above-described embodiment, the firstlid
member 71 has the holding portion 718 and the pair of
snap-fits 715 to fix the first lid member 71 to the gripper
75. However, the present disclosure is not limited to this
configuration, and the first lid member 71 may be fixed
to the gripper 75 by a fastening means, such as a bolt or
an adhesive material.

[0084] Inthe above-described embodiment, the urging
member is, preferably, a compression coil spring. How-
ever, the present disclosure is not limited to this config-
uration, and the urging member may be a spring member,
such as a leaf spring or a torsion coil spring, or a member
other than a spring member.

[0085] Inthe above-described embodiment, the pot 16
is directly surrounded by the fixed cover 18. However,
the present disclosure is not limited to this configuration.
The pot 16 may be indirectly surrounded by the fixed
cover 18 via a rotary cover, which is not illustrated. The
rotary cover rotates together with the pot 16.

[0086] The lid 50 for closing the opening 28 of the fixed
cover 18 may have a hole in a central portion of the lid
50 for the following reason. If the pot 16 is rotated at a
high rotational speed with the opening 28 of the fixed
cover 18 opened, a pressure in a space near the central
axis K of the pot 16 becomes a negative pressure and a
pressure in a space that is on an outer peripheral side of
the pot 16 and away from the central axis K of the pot 16
becomes a positive pressure. This causes air to flow into
the pot 16 in the space near the central axis K of the pot
16 and causes air to flow out of the pot 16 in the space
on the outer peripheral side and away from the central
axis K of the pot 16. In contrast, when the opening 28 of
the fixed cover 18 is closed with the lid 50, the lid 50
prevents the air from flowing out of the pot 16 on the outer
peripheral side of the pot 16. This does not allow the air
to flow into the pot 16 through the hole that may be formed
in the central portion of the lid 50. Accordingly, the pot
spinning machine achieves advantageous effects that re-
duce air leak and suction of cotton fly, even if the lid 50
has a hole whose diameter is equal to or less than 50%
of an inner diameter of the pot 16.

[0087] A bobbinreplacementdevice (40)for a pot spin-
ning machine (1) is configured to replace a full bobbin
(30) with an empty bobbin (30). The pot spinning machine
(1) includes a pot (16) and a fixed cover (18) surrounding
the pot (16) and having an opening (28) that opens down-
ward. The bobbin replacement device (40) includes a
drive mechanism (46, 48), a movable portion (42, 44),
and a lid (50). The movable portion (42, 44) is moved in
a predetermined direction (A, B) by the drive mechanism
(46, 48). The lid (50) is attached to the movable portion
(42) such that the lid (50) is moved together with the
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movable portion (42, 44). The lid (50) is placed at a close
position to close the opening (28) of the fixed cover (18)
and placed at an open position to open the opening (28)
of the fixed cover (18) according to the movement of the
movable portion (42,44) by the drive mechanism (46, 48).

Claims

1. A bobbin replacement device (40) for a pot spinning
machine (1), wherein the pot spinning machine (1)
includes a pot (16) having an opening (26) that opens
downward, a fixed cover (18) surrounding the pot
(16) and having an opening (28) that opens down-
ward, and a bobbin support part (20) supporting a
bobbin (30) below the pot (16), the bobbin replace-
ment device (40) being configured to replace the full
bobbin (30) with an empty bobbin (30), the bobbin
replacement device (40) for the pot spinning ma-
chine (1) being characterized in that
the bobbin replacement device (40) for the pot spin-
ning machine (1) comprises:

a drive mechanism (46, 48) for replacing the
bobbin (30);

a movable portion (42, 44) including a bobbin
holder (42) that holds the bobbin (30) at the re-
placement of the bobbin (30), the movable por-
tion (42, 44) being moved in a predetermined
direction (A, B) by the drive mechanism (46, 48);
and

a lid (50) attached to the movable portion (42)
such that the lid (50) is moved together with the
movable portion (42, 44), the lid (50) being
placed at a close position to close the opening
(28) of the fixed cover (18) and placed atan open
position to open the opening (28) of the fixed
cover (18) according to the movement of the
movable portion (42, 44) by the drive mecha-
nism (46, 48).

2. The bobbin replacement device (40) for the pot spin-
ning machine (1) according to claim 1, character-
ized in that
the lid (50) includes a first lid member (71) that is
fixed to the movable portion (42, 44), a second lid
member (72) that is attached to the first lid member
(71) such that the second lid member (72) is movable
relative to the first lid member (71), and an urging
member (73) that urges the second lid member (72),
and
the second lid member (72) is pressed to a bottom
end of the fixed cover (18) by an urging force gen-
erated by the urging member (73) when the lid (50)
is placed at the close position.

3. Thebobbin replacement device (40) for the pot spin-
ning machine (1) according to claim 2, character-
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10

ized in that the urging member (73) is a spring mem-
ber.

The bobbin replacement device (40) for the pot spin-
ning machine (1) according to claim 2 or 3, charac-
terized in that an elastic member (74) is disposed
in a portion of the second lid member (72) that is
pressed to the fixed cover (18).
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FIG. 14

( POT SPINNING MACHINE ) ( BOBBIN REPLACEMENT DEVICE >

S21
v K‘)
S11 PLACE LID AT CLOSE POSITION.
k4 FJ
CAKE FORMING
822
v rJ
PLACE LID AT OPEN POSITION.
823
X .‘f—J
s12 FIRST TILTING
v~ s24
REWINDING ¥ -~
ATTACH EMPTY BOBBIN TO PEG.
S13
¥ ‘,’J 825
REMOVAL OF FULL BOBBIN ¥ fj
SECOND TILTING
526
b l,/-‘)
HOLD BOBBIN.
sSg7
)
REMOVE FULL BOBBIN FROM
BOBBIN SUPPORT MEMBER.
s$28
J
PLACE FULL BOBBIN ON TRAY.
S29
)
ATTACH EMPTY BOBBIN TO
BOBBIN SUPPORT MEMBER.
\id k4

( RETURN ) < RETURN >

21



EP 3 633 087 A1

FIG. 15

HEIGHT

2.
oy

1DY0d 4
ONISSIYd

LARGE

E:N
A4

e
(-
t R
+
H
¥
13
H
F
3
¥
i
13
¥
t
i
b
3
¢
i
b
13
t
]
b
b
]
¥
3
'
i
13
3
b
t
3
¥
]
t
]
¥
:
3
¥
b
¥
b
t
]
'
b
b
¥
t
b
t
]
H
1

SMALL

HIGH

LOwW

22



10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

N

EPO FORM 1503 03.82 (P04C01)

EP 3 633 087 A1

Application Number

EP 19 19 7141

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2 843 996 A (ADRIANO GARDELLA) 1-4 INV.
22 July 1958 (1958-07-22) DO1H1/08
* column 1, 1line 71 - column 3, line 2; DO1H9/04
figures 1-3 *
X US 3 030 761 A (EIZABURO NEGISHI) 1
24 April 1962 (1962-04-24)
* column 2, line 23 - column 2, line 31 *
column 3, line 9 - column 3, line 25 *

column
column
column

* % * * F*

A DE 44 39

* column

figures 1-4, 6 *

WORKS [JP]) 11 May 1995 (1995-05-11)

figures 2-5 *

3, line 46 - column 4, line 24 *
4, line 56 - column 4, line 62 *
6, 1line 5 - column 6, line 34 *

319 Al (TOYODA AUTOMATIC LOOM 1-4

8, line 39 - column 11, line 28;

TECHNICAL FIELDS
SEARCHED (IPC)

DO1H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 10 February 2020 Todarello, Giovanni

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological backgroUund e et et e be st h e ae e

O : non-written disclosure

& : member of the same patent family, corresponding

P : intermediate document document

23




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 633 087 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 19 19 7141

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10-02-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2843996 A 22-07-1958 FR 1140838 A 14-08-1957
GB 790271 A 05-02-1958
Us 2843996 A 22-07-1958
US 3030761 A 24-04-1962 CH 373675 A 30-11-1963
GB 958568 A 21-05-1964
Us 3030761 A 24-04-1962
DE 4439319 Al 11-05-1995 CH 690173 A5 31-05-2000
CN 1114693 A 10-01-1996
DE 4439319 Al 11-05-1995
JP 3147624 B2 19-03-2001
JP HO7126930 A 16-05-1995
KR 950014401 A 16-06-1995
TwW 418856 U 11-01-2001

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

24




EP 3 633 087 A1
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

* JP 8060430 A [0003] * JP 9087931 A[0027]

25



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

