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(54) SPINNING MACHINE AND METHOD FOR CONTROLLING SPINNING MACHINE

(57) A spinning machine (1) includes a roving-supply
stop device (3) that includes a roving-supply stop mem-
ber (30, 32) shifted between a first position for allowing
the supply of a roving (9) to a drafting device (2) and a
second position for stopping the supply of the roving (9)
to the drafting device (2), and a holding member (38) for
holding the roving-supply stop member (30, 32) in the
first position against an urging force of an urging member
(34). The spinning machine (1) further includes a return
mechanism (41, 71) including a moving member (42, 72),

a drive part (43, 73a, 73b, 74), and a return member (44,
44a-44e, 75). The return mechanism (41, 71) engages
the return member (44, 44a-44e, 75) with two or more
roving-supply stop members (30, 32) in the second po-
sition when the drive part (43, 73a, 73b, 74) moves the
moving member (42, 72) together with the return member
(44, 44a-44e, 75) in a base longitudinal direction (X), and
returns the two or more roving-supply stop members (30,
32) from the second position to the first position through
the engagement of the return member (44, 44a-44e, 75).



EP 3 763 857 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present disclosure relates to a spinning ma-
chine and a method for controlling a spinning machine.

BACKGROUND ART

[0002] Some spinning machines including a drafting
device for drawing out a roving include a roving-supply
stop device for stopping supply of the roving to the draft-
ing device. Japanese Patent Application Publication No.
57-133224 discloses a roving-supply stop device that fits
a locking shell to a bottom roller of a pair of back rollers,
which is disposed at an input portion of a drafting device
and includes a top roller and the bottom roller, so that
the locking shell placed under the top roller stops the
supply of a roving. This roving-supply stop device in-
cludes a slider for operating the locking shell, a compres-
sion spring for applying an urging force to the slider, and
an exciting pin that is engageable with the slider and con-
figured to hold the locking shell in its ready position
against the urging force of the compression spring. Ac-
cording to this configuration, the slider is released from
engagement with the exciting pin by the operation of the
exciting pin and is moved by the urging force of the com-
pression spring, so that the locking shell is placed under
the top roller and stops the supply of the roving.
[0003] In a known spinning machine, however, when
the supply of the roving is stopped by the roving-supply
stop device, the operator manually returns the roving-
supply stop device into a state of the roving-supply stop
device before the roving-supply stop device is activated.
Accordingly, the supply of the roving is not allowed to
restart automatically, which is an obstacle in automation
of the spinning machine. This obstacle may be removed
if the slider of the roving-supply stop device is directly
driven by a solenoid device, but this requires the solenoid
device to have capacity large enough to resist the urging
force of the compression spring. Further, the single spin-
ning machine includes a plurality of units of spinning, and
each of the units of spinning includes a roving-supply
stop device. Accordingly, if the slider of each roving-sup-
ply stop device is individually driven by a high-capacity
solenoid device, it leads to upsizing of the roving-supply
stop device, thereby increasing the cost of the roving-
supply stop device.
[0004] The present disclosure, which has been made
in light of the above-mentioned problem, is directed to
providing a spinning machine and a method for control-
ling the spinning machine that enables automatic return
of a roving-supply stop device and allows downsizing of
the roving-supply stop device.

SUMMARY

[0005] In accordance with an aspect of the present dis-
closure, there is provided a spinning machine that in-
cludes a plurality of units of spinning each including a

drafting device for drawing out a roving and a roving-
supply stop device for stopping supply of the roving to
the drafting device. The roving-supply stop devices of
the units of spinning are arranged in a longitudinal direc-
tion of a base of the spinning machine and each include
a roving-supply stop member, an urging member, and a
holding member. The roving-supply stop member is shift-
ed between a first position for allowing the supply of the
roving to the drafting device and a second position for
stopping the supply of the roving to the drafting device.
The urging member urges the roving-supply stop mem-
ber to the second position. The holding member holds
the roving-supply stop member in the first position
against an urging force of the urging member. The spin-
ning machine further includes a return mechanism that
includes a moving member, a drive part, and a return
member. The moving member extends in the base lon-
gitudinal direction and is disposed movably in the base
longitudinal direction. The drive part moves the moving
member in the base longitudinal direction. The return
member is disposed on the moving member and moved
together with the moving member when the drive part
moves the moving member in the base longitudinal di-
rection. The return mechanism engages the return mem-
ber with two or more of the roving-supply stop members
in the second position when the drive part moves the
moving member together with the return member in the
base longitudinal direction, and returns the two or more
of the roving-supply stop members from the second po-
sition to the first position against the urging force of the
urging member through the engagement of the return
member with the two or more of the roving-supply stop
members in the second position.
[0006] In accordance with another aspect of the
present disclosure, there is provided a method for con-
trolling a spinning machine. The spinning machine in-
cludes a plurality of units of spinning each including a
drafting device for drawing out a roving and a roving-
supply stop device for stopping supply of the roving to
the drafting device. The roving-supply stop devices of
the units of spinning are arranged in a longitudinal direc-
tion of a base of the spinning machine. The roving-supply
stop device is switched between a first state for allowing
the supply of the roving to the drafting device and a sec-
ond state for stopping the supply of the roving to the draft-
ing device. The method for controlling the spinning ma-
chine includes spinning a yarn supplied from the drafting
device. The method for controlling the spinning machine
further includes returning the roving-supply stop device
from the second state to the first state before spinning
ends when the roving-supply stop device is switched from
the first state to the second state during the spinning.
[0007] Other aspects 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The disclosure, together with objects and ad-
vantages thereof, may best be understood by reference
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 a first embodiment of the present disclosure;

FIG. 2 is a schematic sectional side view of a roving-
supply stop device before the roving-supply stop is
activated;

FIG. 3 is a schematic sectional side view of the rov-
ing-supply stop device after the roving-supply stop
is activated;

FIG. 4 is a schematic plane view illustrating a con-
figuration of a return mechanism according to the
first embodiment of the present disclosure;

FIG. 5 is a schematic plane view illustrating an op-
eration of the return mechanism according to the first
embodiment of the present disclosure;

FIG. 6 at (A)-(C) is views illustrating a movement of
the roving-supply stop device moved by the return
mechanism;

FIG. 7 is a plane view with a fragmentary sectional
view illustrating a connection when a bar spacing is
decreased;

FIG. 8 is a view of the connection of FIG. 7 when the
connection is viewed in a direction R1;

FIG. 9 is a plane view with a fragmentary sectional
view illustrating the connection when the bar spacing
is increased;

FIG. 10 is a view of the connection of FIG. 9 when
the connection is viewed in a direction R2;

FIG. 11 is a schematic plane view illustrating a dis-
tance between return members when a space be-
tween connecting bars is decreased;

FIG. 12 is a schematic plane view illustrating the dis-
tance between the return members when the space
between the connecting bars is increased;

FIG. 13 is a graph illustrating a relationship between
a bar moving distance and a tensile load applied on
the bar;

FIG. 14 is a schematic view illustrating the configu-

ration of a return mechanism of a pot spinning ma-
chine according to a second embodiment of the
present disclosure;

FIG. 15 is a schematic view of a first modification of
a return mechanism;

FIG. 16 is a schematic view of a second modification
of a return mechanism;

FIG. 17 is a schematic view of a third modification
of a return mechanism;

FIG. 18A is a schematic plane view illustrating the
configuration of a bar spacing change mechanism
of a pot spinning machine according to a third em-
bodiment of the present disclosure, and FIG. 18B is
a schematic front view of FIG. 18A;

FIGS. 19A-19C are schematic views of a modifica-
tion of a bar spacing change mechanism; and

FIG. 20 is a flowchart illustrating a method for con-
trolling a spinning machine according to a fourth em-
bodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] The following will describe embodiments of the
present disclosure in detail with reference to the accom-
panying drawings.

First embodiment

[0010] The following will describe the configuration of
a pot spinning machine according to a first embodiment
of the present disclosure.
[0011] FIG. 1 is a schematic view illustrating an exem-
plary configuration of the pot spinning machine according
to the first embodiment of the present disclosure.
[0012] As illustrated in FIG. 1, a pot spinning machine
1 includes a drafting device 2, a roving-supply stop device
3, a yarn introduction pipe 4, a pot 5, a bobbin support
part 6, and a yarn breakage sensor 7. These elements
cooperate to form a unit of spinning. The pot spinning
machine 1 includes a plurality of units of spinning with a
common configuration, and the following will focus on
the configuration of a single unit of spinning.

(Drafting device)

[0013] The drafting device 2 is a device for drawing out
a roving 9 serving as a yarn material to a predetermined
thickness. The drafting device 2 includes multiple pairs
of rollers that include a pair of back rollers 15, a pair of
middle rollers 16, and a pair of front rollers 17. The mul-
tiple pairs of rollers are arranged from upstream to down-
stream of a roving delivery direction in the following order;
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the pair of back rollers 15, the pair of middle rollers 16,
and the pair of front rollers 17.
[0014] The pair of back rollers 15 includes a back top
roller 15a and a back bottom roller 15b. The back top
roller 15a and the back bottom roller 15b are in contact
with each other under a predetermined pressure. The
back top roller 15a is a driven roller, and the back bottom
roller 15b is a drive roller. Accordingly, the back top roller
15a is rotated by rotation of the back bottom roller 15b.
[0015] The pair of middle rollers 16 includes a middle
top roller 16a and a middle bottom roller 16b. The middle
top roller 16a and the middle bottom roller 16b are in
contact with each other under a predetermined pressure.
The middle top roller 16a is a driven roller, and the middle
bottom roller 16b is a drive roller. Accordingly, the middle
top roller 16a is rotated by rotation of the middle bottom
roller 16b. A pair of aprons 19 is wound around the pair
of middle rollers 16. The pair of aprons 19 includes a top
apron 19a and a bottom apron 19b. The top apron 19a
is wound over the middle top roller 16a, and the bottom
apron 19b is wound over the middle bottom roller 16b.
[0016] The pair of front rollers 17 includes a front top
roller 17a and a front bottom roller 17b. The front top
roller 17a and the front bottom roller 17b are in contact
with each other under a predetermined pressure. The
front top roller 17a is a driven roller, and the front bottom
roller 17b is a drive roller. Accordingly, the front top roller
17a is rotated by rotation of the front bottom roller 17b.
[0017] The pairs of rollers 15, 16, and 17 rotate at re-
spective predetermined rotational speeds. When the ro-
tational speeds of the pairs of rollers 15, 16, and 17 are
defined by revolutions per minute (rpm), the rpm of the
pair of middle rollers 16 is greater than the rpm of the
pair of back rollers 15, and the rpm of the pair of front
rollers 17 is greater than the rpm of the pair of middle
rollers 16. Accordingly, the rpm of the pairs of rollers 15,
16, and 17 are different from each other, and the drafting
device 2 draws out the roving 9 by using the difference
in rpm among the pairs of rollers 15, 16, and 17, that is,
the difference in rotational speed among the pairs of roll-
ers 15, 16, and 17. A yarn 20 that has been drawn out
by the drafting device 2 to a predetermined thickness is
supplied from the drafting device 2 to the yarn introduc-
tion pipe 4 through a yarn suction pipe 22.

(Roving-supply stop device)

[0018] The roving-supply stop device 3 is a device for
stopping supply of the roving 9 to the drafting device 2.
The roving-supply stop device 3 includes a stopper 30.
The stopper 30 is disposed so as to move toward or away
from the pair of back rollers 15 of the drafting device 2.
The roving-supply stop device 3 places the stopper 30
between the back top roller 15a and the back bottom
roller 15b of the pair of back rollers 15 to stop the supply
of the roving 9 to the drafting device 2.
[0019] When the roving-supply stop device 3 is acti-
vated, the stopper 30 is moved toward a nipping position

of the pair of back rollers 15. The stopper 30 is placed
between the back top roller 15a and the back bottom
roller 15b. The stopper 30 blocks the transmission of the
rotation of the back bottom roller 15b to the back top roller
15a. Further, the roving 9 is caught between the back
top roller 15a and the stopper 30. This stops the supply
of the roving 9 to the drafting device 2.

(Yarn introduction pipe)

[0020] The yarn introduction pipe 4 introduces the yarn
20, which has been supplied from the drafting device 2
through the yarn suction pipe 22, to the pot 5. The yarn
20 drawn out by the drafting device 2 is introduced into
the yarn suction pipe 22, for example, by swirling air flow,
and the yarn 20 is further introduced into the yarn intro-
duction pipe 4 through the yarn suction pipe 22. The yarn
introduction pipe 4 has a long thin tube-like shape. The
yarn introduction pipe 4 is disposed downstream from
the drafting device 2, and is coaxial with the pot 5. A lower
portion of the yarn introduction pipe 4 is disposed in the
pot 5. The yarn introduction pipe 4 has a yarn outlet 4a
at a bottom end of the yarn introduction pipe 4. The yarn
20 introduced into the yarn introduction pipe 4 is dis-
charged from the yarn outlet 4a of the yarn introduction
pipe 4.

(Pot)

[0021] The pot 5 is used for formation of a cake 24 and
rewinding of the yarn 20. The pot 5 has a cylindrical
shape. The pot 5 is rotatable about a central axis K of
the pot 5. The central axis K of the pot 5 is disposed
parallel to a vertical direction. Accordingly, one side of
the pot 5 is an upper side, and the other side of the pot
5 is a lower side in the central axis K direction. The pot
5 has an opening 5a at a bottom end of the pot 5. The
cake 24 is a deposit of the yarn 20 that is formed on an
inside wall 5b of the pot 5.

(Bobbin support part)

[0022] The bobbin support part 6 supports a bobbin
25. The bobbin support part 6 is movable in an up-down
direction. The bobbin support part 6 includes a bobbin
seat 26 and a bobbin attachment portion 27. The bobbin
seat 26 has a plate-like shape. The bobbin attachment
portion 27 is fixed to the bobbin seat 26.

(Yarn breakage sensor)

[0023] The yarn breakage sensor 7 is a sensor for de-
tecting the occurrence of a yarn breakage. The yarn
breakage sensor 7 is disposed downstream from the
drafting device 2.
[0024] Next, the following will describe the basic oper-
ation performed by the pot spinning machine 1 that has
the above-described configuration.
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[0025] Steps performed by the pot spinning machine
1 include at least a spinning step in which the yarn 20
supplied from the drafting device 2 is spun into the pot
5, and a rewinding step in which the yarn 20 spun into
the pot 5 is rewound onto the bobbin 25. The following
will describe the operation of the pot spinning machine
1 at the spinning step and the rewinding step. The spin-
ning step and the rewinding step are performed while the
pot 5 is rotated at a predetermined rotational speed.

(Spinning step)

[0026] At the spinning step, the pair of back rollers 15,
the pair of middle rollers 16, and the pair of front rollers
17 are each rotated at a predetermined rotational speed.
The rotation of each pair of rollers 15, 16, and 17 delivers
the roving 9. The pair of middle rollers 16 is rotated faster
than the pair of back rollers 15, and the pair of front rollers
17 is rotated faster than the pair of middle rollers 16. In
this way, the roving 9 is drawn out to a predetermined
thickness by a difference in rotational speed among the
pairs of rollers 15, 16, and 17.
[0027] The yarn 20 that has been drawn out by the
drafting device 2 is introduced from the drafting device 2
into the yarn introduction pipe 4 through the yarn suction
pipe 22. The yarn 20 that has been introduced into the
yarn introduction pipe 4 is spun from the yarn outlet 4a
of the yarn introduction pipe 4 and onto the inside wall
5b of the pot 5 by a centrifugal force generated by the
rotation of the pot 5. The yarn 20 is twisted by the rotation
of the pot 5.
[0028] At the spinning step, the yarn introduction pipe
4 reciprocates in the up-down direction at a predeter-
mined cycle while shifting its position downward step-
wise. Accordingly, a predetermined amount of the yarn
20 is deposited on the inside wall 5b of the pot 5. As a
result, the cake 24 is formed on the inside wall 5b of the
pot 5. After the cake 24 is formed, yarn cutting is per-
formed. Specifically, the rotation of the pair of back rollers
15 and the rotation of the pair of middle rollers 16 are
both stopped with the pair of front rollers 17 rotating. This
makes the yarn 20 forcibly cut at a position proximal to
the pair of front rollers 17. The spinning step then ends.

(Rewinding step)

[0029] At the rewinding step, the bobbin seat 26 moves
upward with the pot 5 rotating at the predetermined ro-
tational speed. The bobbin 25 moves upward together
with the bobbin seat 26, and the yarn introduction pipe 4
moves upward so as not to contact the bobbin 25. The
bobbin 25 enters the pot 5 through the opening 5a of the
pot 5. Accordingly, the bobbin 25 is inserted into the pot 5.
[0030] Next, a feeler (not illustrated) contacts the inside
wall 5b of the pot 5 to remove the yarn 20 wound on a
bottom end side of the cake 24 from the inside wall 5b
of the pot 5. The yarn 20 removed from the inside wall
5b of the pot 5 is wound onto the bobbin 25, which starts

the yarn rewinding onto the bobbin 25.
[0031] After the whole yarn 20 of the cake 24 is re-
wound onto the bobbin 25, the bobbin seat 26 moves
downward. Consequently, the bobbin 25 onto which the
yarn 20 is rewound, i.e., the full bobbin 25, is removed
from the pot 5. The rewinding step then ends.
[0032] At the above-described spinning step, a yarn
breakage may occur during spinning for any reason. The
occurrence of the yarn breakage is detected by the yarn
breakage sensor 7. The following will describe the differ-
ence between "yarn cutting" and "yarn breakage". The
yarn cutting is intentionally performed in a state where a
predetermined amount of the yarn 20 is wound onto the
inside wall 5b of the pot 5, that is, after the formation of
the cake 24 ends. In contrast, the yarn breakage is a
phenomenon that the yarn 20 is broken for any reason
before the predetermined amount of the yarn 20 is wound
onto the inside wall 5b of the pot 5, that is, during the
formation of the cake 24.
[0033] If the yarn breakage occurs during the spinning,
the yarn 20 fed from the drafting device 2 is collected by
a yarn collecting device (not illustrated). The yarn col-
lecting device is called a pneumatic device, and includes
a nozzle for collecting yarn. The yarn collecting device
sucks in the yarn 20 with air via the nozzle to collect the
yarn 20. At that time, the roving-supply stop device 3 and
the yarn breakage sensor 7 are used to suppress the
yarn 20 from being unnecessarily collected by the yarn
collecting device. Specifically, if a yarn breakage occurs
during spinning, the yarn breakage sensor 7 outputs a
yarn breakage detection signal, and the signal activates
the roving-supply stop device 3 in the unit of spinning in
which the yarn breakage has occurred. The following will
describe the configuration and the operation of the rov-
ing-supply stop device 3.
[0034] As illustrated in FIG. 2, the roving-supply stop
device 3 includes a case 31, a lever 32, a stopper mech-
anism 33, and an urging member 34 other than the
above-described stopper 30.
[0035] The stopper mechanism 33 and the urging
member 34 are accommodated in the case 31. The lever
32 is disposed movably in a direction Y to allow the stop-
per 30 to move toward or away from the pair of back
rollers 15. The stopper 30 is fixed to a distal end of the
lever 32. The lever 32 has a recess 36. The recess 36 is
opened upward. The lever 32 has a pressure receiving
portion 37. The pressure receiving portion 37 protrudes
downward. The pressure receiving portion 37 may be
formed integrally with the lever 32, or may be fixed to the
lever 32 with a screw, an adhesive, or the like. The lever
32 has a standing portion 35 formed integrally with a prox-
imal end of the lever 32. The lever 32 having the standing
portion 35 and the stopper 30 attached to the lever 32
cooperate to form a roving-supply stop member.
[0036] The stopper mechanism 33 has an electromag-
netic pin 38. The electromagnetic pin 38 corresponds to
a holding member for holding the roving-supply stop
member, which includes the stopper 30 and the lever 32,
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in a first position (described later), against the urging
force of the urging member 34. The electromagnetic pin
38 is fitted in the recess 36 of the lever 32 to regulate the
movement of the lever 32 against the urging force of the
urging member 34. The electromagnetic pin 38 is dis-
posed movably in the up-down direction. The electro-
magnetic pin 38 is moved upward by a magnetic force
generated through energization of a magnet coil (not il-
lustrated). When the magnetic coil is not energized, the
electromagnetic pin 38 receives a downward force under
the weight of the electromagnetic pin 38 or from a spring
(not illustrated).
[0037] The urging member 34 is a member for urging
the roving-supply stop member, which includes the stop-
per 30 and the lever 32, toward a second position (which
will be described later). The urging member 34 urges the
lever 32 in a direction in which the stopper 30 approaches
the pair of back rollers 15 (the leftward direction of FIG.
2). The urging member 34 is provided by a compression
coil spring in this embodiment. The urging member 34
applies the urging force (pressure of spring) to the pres-
sure receiving portion 37 of the lever 32. The urging mem-
ber 34 is not limited to a compression coil spring, but may
be an extension coil spring or an elastic member (for
example, rubber) other than the spring. Alternatively, the
lever 32 may be urged by a pressure of fluid, such as air.
[0038] The roving-supply stop device 3 that has the
above-described configuration is switched between a
first state for allowing the supply of the roving 9 to the
drafting device 2 (hereinafter called a roving-supply al-
lowable state) and a second state for stopping the supply
of the roving 9 to the drafting device 2 (hereinafter called
a roving-supply stop state). Switching of the state of the
roving-supply stop device 3 is performed by activating
the roving-supply stop device 3 or by returning the roving-
supply stop device 3. In the description, activating the
roving-supply stop device 3 means switching the state
of the roving-supply stop device 3 from the roving-supply
allowable state to the roving-supply stop state, and re-
turning the roving-supply stop device 3 means switching
the state of the roving-supply stop device 3 from the rov-
ing-supply stop state to the roving-supply allowable state.
FIG. 2 illustrates the roving-supply stop device 3 in the
roving-supply allowable state. In the roving-supply allow-
able state, the stopper 30 is located away (retracted) from
a nipping portion of the pair of back rollers 15. In the
roving-supply allowable state, the stopper 30 and the le-
ver 32 are arranged in the first position where the supply
of the roving 9 to the drafting device 2 is allowed. FIG. 3
illustrates the roving-supply stop device 3 in the roving-
supply stop state. In the roving-supply stop state, the
stopper 30 is inserted in the nipping portion of the pair of
back rollers 15. In the roving-supply stop state, the stop-
per 30 and the lever 32 are arranged in the second po-
sition where the supply of the roving 9 to the drafting
device 2 is stopped. In the description, switching the state
of the roving-supply stop device 3 from the roving-supply
allowable state to the roving-supply stop state means

shifting the position of the stopper 30 and the lever 32
forming the roving-supply stop member from the first po-
sition illustrated in FIG. 2 to the second position illustrated
in FIG. 3. Switching the state of the roving-supply stop
device 3 from the roving-supply stop state to the roving-
supply allowable state means shifting the position of the
stopper 30 and the lever 32 from the second position in
FIG. 3 to the first position in FIG. 2.
[0039] To activate the roving-supply stop device 3, the
electromagnetic pin 38 of the stopper mechanism 33 is
moved upward through a short energization of the elec-
tromagnetic coil. This causes the electromagnetic pin 38
to come off the recess 36 of the lever 32. The lever 32
is moved in the direction Y1 in FIG. 3 by the urging force
of the urging member 34. The stopper 30 is moved to the
second position illustrated in FIG. 3, and is placed be-
tween the back top roller 15a and the back bottom roller
15b. This stops the supply of the roving 9 to the drafting
device 2.
[0040] In contrast, to return the roving-supply stop de-
vice 3, the lever 32 is moved from its position in FIG. 3
in the direction Y2 by the operation of a return mecha-
nism, which will be described later, against the urging
force of the urging member 34. When the recess 36 of
the lever 32 reaches the position of the electromagnetic
pin 38 of the stopper mechanism 33, the electromagnetic
pin 38 is fitted in the recess 36 as illustrated in FIG. 2.
Accordingly, the stopper 30 is located away from the pair
of back rollers 15, that is, the stopper 30 returns to the
first position illustrated in FIG. 2. This allows the supply
of the roving 9 to the drafting device 2.
[0041] Next, the following will describe the configura-
tion of the return mechanism for returning the roving-
supply stop device 3. The return mechanism is a mech-
anism for returning the roving-supply stop device 3 from
the roving-supply stop state to the roving-supply allowa-
ble state automatically. "Automatically" described here
means "without manual operation by an operator". Re-
turning the roving-supply stop device 3 means returning
the stopper 30 and the lever 32, which form the roving-
supply stop member, from the second position to the first
position.
[0042] The pot spinning machine 1 includes the return
mechanism, which, in this embodiment, is a return mech-
anism 41. As illustrated in FIG. 4, the return mechanism
41 includes a bar 42, a drive part 43, and a plurality of
return members 44. The bar 42 is disposed movably in
a longitudinal direction X of a base of the pot spinning
machine 1. The drive part 43 moves the bar 42 in the
base longitudinal direction X. Each of the return members
44 is disposed on the bar 42. The roving-supply stop
devices 3 of the units of spinning are arranged in the
base longitudinal direction X. The roving-supply stop de-
vices 3 are located away from each other at regular in-
tervals in the base longitudinal direction X. The bar 42 is
a long member extending in the base longitudinal direc-
tion X, and corresponds to a moving member of the
present disclosure. The roving-supply stop devices 3 are
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arranged in the base longitudinal direction X, and as il-
lustrated in FIG. 2, the bar 42 is disposed on each of the
levers 32 of the arranged roving-supply stop devices 3
and interposed between the standing portion 35 of each
lever 32 and the case 31. The bar 42 is disposed such
that the bar 42 is reciprocable in the base longitudinal
direction X. The bar 42 includes a plurality of connecting
bars 42a, 42b wherein the connecting bar 42a is con-
nected to the connecting bar 42b in the base longitudinal
direction X. The connecting bar 42a and the connecting
bar 42b are arranged adjacent to each other in the base
longitudinal direction X, and connected to each other at
a connection 45. Among connecting bars that cooperate
to form the bar 42, FIG. 4 focuses on one of the connect-
ing bars 42a and one of the connecting bars 42b; how-
ever, a predetermined number of unillustrated connect-
ing bars are connected through the connections 45 on
the left side of the connecting bar 42b illustrated in FIG.
4. The configuration of the connection 45 will be de-
scribed later.
[0043] The drive part 43 includes an air cylinder 51 as
a drive source and a bracket 52 that is reciprocated in
the base longitudinal direction X by the air cylinder 51.
The air cylinder 51 has a piston rod 53. The piston rod
53 is reciprocated in the base longitudinal direction X by
the air cylinder 51. The bracket 52 is fixed to a leading
end of the piston rod 53 with a pair of nuts 54. One end
of the bar 42 is fixed to the bracket 52 with a screw or
the like. When the piston rod 53 is reciprocated by the
air cylinder 51 in the base longitudinal direction X, the
bracket 52 and the bar 42 are reciprocated in the base
longitudinal direction X as the piston rod 53 moves.
[0044] The return member 44 is a member that moves
together with the bar 42 when the bar 42 is moved by the
drive part 43 in the base longitudinal direction X. The
return mechanism 41 is a mechanism that engages the
return member 44 with two or more of the roving-supply
stop members in the second position when the drive part
43 of the return mechanism 41 moves the bar 42 and the
return member 44 in the base longitudinal direction X and
returns the two or more of the roving-supply stop mem-
bers from the second position to the first position against
the urging force of the urging member 34 through the
engagement of the return member 44 with the two or
more of the roving-supply stop members in the second
position. In this case, if the same number of the return
members 44 as the roving-supply stop devices 3 is dis-
posed, the plurality of roving-supply stop devices 3 of the
pot spinning machine 1 is returned simultaneously by as
many return members 44 as the roving-supply stop de-
vices 3. This increases the drive force required for the
drive part 43 and increases the size of the air cylinder 51.
[0045] In the first embodiment, one return member 44
is disposed for every N number (N is an integer greater
than or equal to 2) of the roving-supply stop devices 3
when M number of the units of spinning are disposed. N
is less than M. Specifically, one return member 44 is dis-
posed for every four roving-supply stop devices 3.

[0046] The return member 44 is arranged in a middle
position between two adjacent roving-supply stop devic-
es 3 in the base longitudinal direction X. The return mem-
ber 44 is fixed to the bar 42 with a screw or the like. The
return member 44 has an inclined portion 55 that is in-
clined to the base longitudinal direction X. The inclined
portion 55 is engageable with the standing portion 35 of
each lever 32 of the roving-supply stop devices 3 ar-
ranged in the base longitudinal direction X.
[0047] Next, the following will describe the operation
of the return mechanism 41.
[0048] The operation of the return mechanism 41 is
performed by reciprocation of the bar 42 in the base lon-
gitudinal direction X by the air cylinder 51 of the drive
part 43.
[0049] First, as illustrated in FIG. 5, the bar 42 is moved
by the air cylinder 51 in a direction X1, so that the return
member 44 moves in the direction X1 as the bar 42
moves. If any of the roving-supply stop devices 3 is in
the roving-supply stop state (see FIG. 3), the inclined
portion 55 of the return member 44 engages with the
standing portion 35 of the lever 32 of the roving-supply
stop device 3 in the roving-supply stop state, which caus-
es the stopper 30 to be retracted together with the lever
32. FIG. 6 at (A)-(C) illustrates movement of the roving-
supply stop devices 3 in that situation.
[0050] First, when the bar 42 moves in the direction
X1, as illustrated in FIG. 6 at (A), the inclined portion 55
of the return member 44 contacts the standing portion
35 of the lever 32. Since the inclined portion 55 is inclined,
the inclined portion 55 functions as a wedge to move the
lever 32 in a direction Y2 against the urging force of the
urging member 34 (see FIG. 3). Next, as illustrated in
FIG. 6 at (B), the lever 32 is further moved in the direction
Y2 as the bar 42 moves in the direction X1, and as illus-
trated in FIG. 6 at (C), the movement of the lever 32 in
the direction Y2 is stopped at the time when a top 55a of
the inclined portion 55 contacts the standing portion 35.
At that time, as illustrated in FIG. 2, the electromagnetic
pin 38 is fitted in the recess 36 of the lever 32. Accord-
ingly, the lever 32 is held in the first position against the
urging force of the urging member 34. The return member
44 passes between the case 31 and the standing portion
35 as the bar 42 further moves.
[0051] Such an operation of the return mechanism 41
enables the state of the roving-supply stop device 3 to
return from the roving-supply stop state to the roving-
supply allowable state. That is, the operation of the return
mechanism 41 enables the stopper 30 and the lever 32
to return from the second position in FIG. 3 to the first
position in FIG. 2. All the roving-supply stop devices 3
arranged in the base longitudinal direction X might be in
the roving-supply stop state. In this case, when the bar
42 is moved by the air cylinder 51 in the direction X1, the
return member 44 sequentially engages with the levers
32 of the roving-supply stop devices 3, which enables all
the roving-supply stop devices 3 to return to the roving-
supply allowable state. In the first embodiment, one re-
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turn member 44 is disposed for every four roving-supply
stop devices 3, so that one return member 44 enables
the four roving-supply stop devices 3 to sequentially re-
turn from the roving-supply stop state to the roving-supply
allowable state.
[0052] In contrast, when the bar 42 is moved in a di-
rection X2 after the above-described movement of the
bar 42 in the direction X1 returns the roving-supply stop
devices 3 from the roving-supply stop state to the roving-
supply allowable state, the return member 44 passes be-
tween the standing portion 35 of each lever 32 and the
case 31. Accordingly, the return member 44 returns to
its initial position.
[0053] Next, the following will describe the configura-
tion of the connection 45.
[0054] FIG. 7 is a plane view with a fragmentary sec-
tional view illustrating a connection when a bar spacing
is decreased, and FIG. 8 illustrates a view of the connec-
tion of FIG. 7 when the connection is viewed in a direction
R1. FIG. 9 is a plane view with a fragmentary sectional
view illustrating the connection when the bar spacing is
increased, and FIG. 10 is a view of the connection of FIG.
9 when the connection is viewed in a direction R2.
[0055] As illustrated in FIGS. 7 to 10, a bar spacing
change mechanism 60 is disposed at the connection 45.
The bar spacing change mechanism 60 is a mechanism
for changing a space between the connecting bars 42a,
42b depending on a moving direction in which the bar 42
moves when the bar 42 reciprocates along the base lon-
gitudinal direction X. The bar spacing change mechanism
60 is configured with the return member 44. The return
member 44 connects the connecting bar 42a to the con-
necting bar 42b.
[0056] The return member 44 has a wedge portion 61
that includes the inclined portion 55 and an attachment
portion 62 that has a structure integral with the wedge
portion 61. The wedge portion 61 protrudes in a direction
perpendicular to a longitudinal direction of the bar 42 (the
base longitudinal direction X). The attachment portion 62
is attached to the bar 42, so that the return member 44
connects the connecting bar 42a to the connecting bar
42b.
[0057] The attachment portion 62 is attached to the bar
42 with two screws 63, 64. The screw 63 is screwed into
a screw hole 46 formed in the connecting bar 42a, and
the screw 64 is screwed into a screw hole 47 formed in
the connecting bar 42b. The screw 64 is not illustrated
in FIGS. 8 to 10. The attachment portion 62 is fixed to
the connecting bar 42a with the tightened screw 63. The
attachment portion 62 has a long hole 65. The long hole
65 has a long axis in the longitudinal direction of the bar
42. A collar 66 having a cylindrical shape is inserted into
the long hole 65. The collar 66 is fixed to the connecting
bar 42b with the tightened screw 64. The collar 66 is
movable in the long axis of the long hole 65.
[0058] Next, the following will describe the operation
of the bar spacing change mechanism 60 at the connec-
tion 45.

[0059] The bar spacing change mechanism 60 oper-
ates as follows when the bar 42 is reciprocated by the
air cylinder 51 in the base longitudinal direction X. In the
following description, the direction X1 and the direction
X2 respectively correspond to opposite directions along
the base longitudinal direction X.
[0060] When the bar 42 illustrated in FIGS. 7 and 8
moves in the direction X1, the connecting bar 42a moves
before the connecting bar 42b moves. As the connecting
bar 42a moves in the direction X1, the return member 44
moves together with the connecting bar 42a in the direc-
tion X1. In this case, the relative position of the long hole
65 and the collar 66 shifts as the return member 44
moves. Specifically, the position of the collar 66 shifts
from a first end 65a to a second end 65b of the long hole
65. Accordingly, the space between the connecting bars
42a, 42b is increased from a space L1 illustrated in FIGS.
7 and 8 to a space L2 illustrated in FIGS. 9 and 10. In
this state, the connecting bar 42b is pulled by the con-
necting bar 42a and therefore moves in the direction X1.
[0061] In contrast, when the bar 42 in FIGS. 9 and 10
moves in the direction X2, the connecting bar 42a moves
before the connecting bar 42b moves, and the return
member 44 moves together with the connecting bar 42a
in the direction X2. In this case, the position of the collar
66 relative to the position of the long hole 65 shifts from
the second end 65b to the first end 65a of the long hole
65. Accordingly, the space between the connecting bars
42a, 42b is decreased from the space L2 illustrated in
FIGS. 9 and 10 to the space L1 illustrated in FIGS. 7 and
8. In this state, the connecting bar 42b is pushed by the
connecting bar 42a, and therefore moves in the direction
X2.
[0062] The bar spacing change mechanism 60 that op-
erates in such a way is disposed at the connection 45.
This allows the space between the connecting bars 42a,
42b to increase from the space L1 to the space L2 when
the bar 42 moves in the direction X1. This also allows
the space between the connecting bars 42a, 42b to de-
crease from the space L2 to the space L1 when the bar
42 moves in the direction X2. Accordingly, the space be-
tween the connecting bars 42a, 42b is set to the space
L1 before the bar 42 moves in the direction X1, or after
the bar 42 moves in the direction X2, so that the return
member 44 is accurately positioned between the adja-
cent levers 32 of the roving-supply stop devices 3 in the
base longitudinal direction X. Further, when the bar 42
moves in the direction X1, the space between the con-
necting bars 42a, 42b is increased to the space L2, which
lowers the maximum value of the drive force required for
the return of the roving-supply stop device 3. The follow-
ing will describe the reason with reference to FIGS. 11
and 12.
[0063] As illustrated in FIG. 11, the roving-supply stop
devices 3 are arranged at regular intervals in the base
longitudinal direction X, and a space between two adja-
cent roving-supply stop devices 3 is referred to as a dis-
tance P1. In the base longitudinal direction X, the con-
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necting bars 42a, 42b and connecting bars 42c (only
three bars 42a, 42b, 42c are illustrated in FIG. 11), which
cooperate to form the bar 42, are arranged and connect-
ed to each other. Further, the return members 44 (44a
to 44e) are disposed on the bar 42. Specifically, two re-
turn members 44a, 44b are fixed to the connecting bar
42a. In a similar way, two return members 44c, 44d are
fixed to the connecting bar 42b, and two return members
44e (only one of them is illustrated in FIG. 11) are fixed
to the return member 44c.
[0064] The return member 44b connects the connect-
ing bar 42a to the connecting bar 42b, and forms the
above-described bar spacing change mechanism 60
(see FIGS. 7 to 10) at the connection 45 where the con-
necting bars 42a, 42b are connected to each other. The
return member 44d connects the connecting bar 42b to
the connecting bar 42c, and forms the above-described
bar spacing change mechanism 60 at the connection 45
where the connecting bars 42b, 42c are connected to
each other.
[0065] A distance between the return member 44a and
the return member 44b and a distance between the return
member 44c and the return member 44d are each re-
ferred to as a distance P2, and each distance P2 is set
to an integer multiple of the distance P1. In this embod-
iment, one return member 44 is disposed for every four
roving-supply stop devices 3, so that the distance P2 is
set to four times the distance P1. When the space be-
tween the connecting bars 42a, 42b at the connection 45
is set to the space L1 (see FIGS. 7 and 8), a distance P3
between the return member 44b and the return member
44c is equal to the distance P2. In a similar way, when
the space between the connecting bars 42b, 42c at the
connection 45 is set to the space L1, the distance P3
between the return member 44d and the return member
44e is equal to the distance P2.
[0066] FIG. 11 illustrates an arrangement before the
bar 42 moves in the direction X1 or after the bar 42 moves
in the direction X2. In this arrangement, each of the dis-
tances P2, P3 between the adjacent return members 44
in the base longitudinal direction X is an integer multiple
of the distance P1 between the adjacent roving-supply
stop devices 3. Accordingly, each of the return members
44 (44a to 44e) is accurately positioned between the le-
vers 32 of the roving-supply stop devices 3 adjacent in
the base longitudinal direction X.
[0067] FIG. 11 illustrates an arrangement before the
bar 42 moves in the direction X1 or after the bar 42 moves
in the direction X2. When the bar 42 in this arrangement
moves in the direction X1, the bar spacing change mech-
anism 60 operates as described above first to move the
connecting bar 42a located downstream of the bar mov-
ing direction X1, and then to move the connecting bar
42b and the connecting bar 42c sequentially. According-
ly, the space between the connecting bars 42a, 42b is
increased from the space L1 to the space L2, and the
space between the connecting bars 42b, 42c is increased
from the space L1 to the space L2 as well. As illustrated

in FIG. 12, a distance between the return member 44b
and the return member 44c and a distance between the
return member 44d and the return member 44e are each
referred to as a distance P4 that is longer than the dis-
tance P3. In this case, if the difference between the space
L2 and the space L1 is defined as AL, the difference
between the distance P4 and the distance P3 is equiva-
lent to ΔL. Further, the distance between the return mem-
ber 44b and the return member 44c is increased by an
amount equivalent to one time the difference ΔL, and the
distance between the return member 44b and the return
member 44e is increased by an amount equivalent to two
times the difference ΔL. That is, the increase in the bar
spacing at each connection 45 increases the distance
between the return members 44 fixed to the connecting
bars 42a, 42b, or 42c in stages.
[0068] A drive force required for the return members
44a, 44b, which move together with the connecting bar
42a, to return the roving-supply stop devices 3 becomes
maximum at a timing T1, and a drive force required for
the return members 44c, 44d, which move together with
the connecting bar 42b, to return the roving-supply stop
devices 3 becomes maximum at a timing T2. Further, a
drive force required for the return members 44e, which
move together with the connecting bar 42c, to return the
roving-supply stop devices 3 becomes maximum at a
timing T3. The timings T1, T2, T3 are coincident if the
whole bar 42 moves in the direction X1 with the bar spac-
ing at each connection 45 set to the space L1. This in-
creases the maximum value of the drive force required
for the air cylinder 51 to move the bar 42 in the direction
X1, thereby increasing variation of a drive load on the air
cylinder 51.
[0069] Comparatively, the timings T1, T2, T3 are dif-
ferent when the whole bar 42 moves in the direction X1
with the bar spacing at each connection 45 increased to
the space L2 from the space L1. Specifically, the timing
T2 becomes later than the timing T1, and the timing T3
becomes later than the timing T2. This disperses the drive
load on the air cylinder 51 when the bar 42 moves in the
direction X1. Further, this lowers the maximum value of
the drive force required for the air cylinder 51. As a result,
this enables the air cylinder 51 as a drive source of the
drive part 43 to be downsized.
[0070] FIG. 13 is a graph illustrating a relationship be-
tween a bar moving distance and a tensile load applied
on the bar when the return mechanism returns the roving-
supply stop device, which was found by an experiment.
[0071] In FIG. 13, a solid line shows a variation of the
tensile load when a bar spacing is changeable by the bar
spacing change mechanism 60, and a dashed line shows
a variation of the tensile load when the bar spacing is
constant. When the bar spacing is constant, the connect-
ing bars 42a, 42b, 42c are integrally formed or the con-
necting bars 42a, 42b, 42c are connected to each other
with screws or the like such that the connecting bars 42a,
42b, 42c move integrally, regardless of the moving direc-
tion of the bar 42 along the base longitudinal direction X.
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[0072] When the bar 42 with constant bar spacing is
moved in the direction X1 to cause the return member
44 to sequentially return the roving-supply stop devices
3, the bar 42 receives a peak value Pa of the tensile load
every time the bar 42 is moved at a predetermined
amount. This is caused by coincidence among the tim-
ings T1, T2, T3. In contrast, when the bar 42 has a
changeable bar spacing, the bar 42 receives a peak value
Pb of the tensile load that is flattened (dispersed) be-
cause the timings T1, T2, T3 are different. Accordingly,
the peak value Pb of the tensile load on the bar 42 with
a changeable bar spacing is considerably lower than the
peak value Pa of the tensile load on the bar 42 with a
constant bar spacing. This means that providing the bar
spacing change mechanism 60 considerably lowers the
maximum value of the drive force required for the air cyl-
inder 51.
[0073] With the pot spinning machine 1 according to
the first embodiment of the present disclosure, the oper-
ation of the return mechanism 41 returns the roving-sup-
ply stop member (the stopper 30, the lever 32) from the
second position to the first position, if the roving-supply
stop member (the stopper 30, the lever 32) of the roving-
supply stop device 3 of any unit of spinning is shifted from
the first position to the second position during spinning
of the roving 9. This enables automatic return of the rov-
ing-supply stop device 3 without manual operation by an
operator. This further enables two or more of the roving-
supply stop members in the second position to be re-
turned to the first position simply by the air cylinder 51
moving the bar 42 in the base longitudinal direction X,
without installation of a large-capacitor solenoid device
to each of the roving-supply stop devices 3 arranged in
the base longitudinal direction X. Accordingly, this allows
the pot spinning machine to be downsized.
[0074] According to the first embodiment of the present
disclosure, the return member 44 has the inclined portion
55, and is configured to engage the inclined portion 55
with the standing portion 35 of the lever 32 in the second
position and return the stopper 30 and the lever 32 to the
first position through the engagement of the inclined por-
tion 55 with the standing portion 35 of the lever 32 in the
second position. This provides a low cost machine con-
figuration that allows the pot spinning machine 1 to return
the roving-supply stop device 3 to the roving-supply al-
lowable state.
[0075] Further, according to the first embodiment of
the present disclosure, the return member 44 is disposed
for every four roving-supply stop devices 3. This config-
uration reduces the number of the roving-supply stop de-
vices 3 coincidently returned by one return member 44.
Accordingly, this configuration reduces the drive force
required for the drive part 43, thereby enabling the air
cylinder 51 to be downsized.
[0076] Further, according to the first embodiment of
the present disclosure, the bar 42 that is reciprocable in
the base longitudinal direction X serves as the moving
member. This low cost configuration enables automatic

return of the roving-supply stop device 3.
[0077] According to the first embodiment of the present
disclosure, the bar spacing change mechanism 60 is dis-
posed at each of the connections 45 that connects the
connecting bars 42a, 42b, 42c adjacent to each other in
the base longitudinal direction X. This configuration low-
ers the maximum value of the drive force required for the
drive part 43, thereby enabling the drive part 43 to be
downsized.

Second embodiment

[0078] The following will describe a pot spinning ma-
chine according to the second embodiment of the present
disclosure.
[0079] The pot spinning machine according to the sec-
ond embodiment of the present disclosure includes a re-
turn mechanism having a different configuration from that
of the return mechanism 41 according to the first embod-
iment. The following will describe the configuration in de-
tail.
[0080] FIG. 14 is a schematic view illustrating the con-
figuration of a return mechanism of the pot spinning ma-
chine according to the second embodiment of the present
disclosure.
[0081] As illustrated in FIG. 14, a return mechanism
71 includes a wire 72 that serves as the moving member,
a pair of pulleys 73a, 73b that supports the wire 72 with
the wire 72 elongated in the base longitudinal direction
X, a motor 74 that rotates the pulley 73a, and two return
members 75 that are disposed on the wire 72.
[0082] The wire 72 is supported in a loop shape by the
pair of pulleys 73a, 73b. The wire 72 is interposed be-
tween the standing portion 35 of each lever 32 and the
case 31 when the roving-supply stop devices 3 are ar-
ranged in the base longitudinal direction X. The pulley
73a is a drive pulley, and the pulley 73b is a driven pulley.
The pulley 73a is rotated by the motor 74. The pulley 73b
is rotated by the movement of the wire 72.
[0083] Each return member 75 has an inclined portion
76. The return members 75 are fixed to the wire 72 at
different positions in a longitudinal direction of the looped
wire 72. Accordingly, each return member 75 is moved
together with the wire 72 when the wire 72 is moved by
the rotation of the pulley 73a rotated by the motor 74. In
this case, the pair of pulleys 73a, 73b and the motor 74
cooperate to form the drive part that moves the wire 72,
which serves as the moving member, in the base longi-
tudinal direction X.
[0084] In the above-described return mechanism 71,
the pulley 73a is rotated by the motor 74 in a counter-
clockwise direction in FIG. 14 to return each roving-sup-
ply stop device 3 from the roving-supply stop state to the
roving-supply allowable state. One of the return members
75 (lower one in FIG. 14) located between the pulleys
73a, 73b moves from the pulley 73b side toward the pul-
ley 73a side along the direction X1. Then, the inclined
portion 76 of the return member 75 moving in the direction
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X1 engages with the standing portion 35 of the lever 32
of the roving-supply stop device 3, so that the lever 32
moves in the direction Y2. This enables each of the rov-
ing-supply stop devices 3 arranged in the base longitu-
dinal direction X to be returned sequentially from the rov-
ing-supply stop state to the roving-supply allowable state.
Accordingly, this configuration provides the same effect
as the effect of the first embodiment. In this embodiment,
the wire 72 serves as the moving member. This enables
automatic return of the roving-supply stop device 3 with
a low-cost configuration.
[0085] The return member 75 does not necessarily
need the inclined portion 76. For example, as illustrated
in FIG. 15, the return member of the present disclosure
may be provided by a roller 77 disposed on the wire 72.
The roller 77 corresponds to a first roller of the present
disclosure that is engageable with the roving-supply stop
member in the second position. The roller 77 is rotatably
disposed. When the roller 77 is disposed on the wire 72,
the lever 32 is also returned from the second position to
the first position through the engagement of the roller 77
with the standing portion 35 of the lever 32 in the second
position. In this configuration, the roller 77 engages with
the standing portion 35 of the lever 32 while rotating, so
that rolling resistance is generated at the engaging part
between the roller 77 and the lever 32, instead of sliding
resistance. This reduces the drive force required for re-
turning the roving-supply stop device 3.
[0086] Alternatively, as illustrated in FIG. 16, two rollers
77a, 77b serving as the first roller may be disposed on
the wire 72 at one position. The roller 77a is rotated by
the standing portion 35 engaging with the roller 77a, and
the other roller 77b is rotated by the case 31 engaging
with the roller 77b. This lowers the drive force required
for returning the roving-supply stop device 3.
[0087] Further, when the return member 75 is disposed
on the wire 72, as illustrated in FIG. 17, each roving-
supply stop device 3 may have a roller 78. The roller 78
is disposed on a portion of the roving-supply stop device
3, which in this embodiment, is the standing portion 35,
with which the inclined portion 76 of the return member
75 engages. The roller 78 corresponds to a second roller
of the present disclosure. In this configuration, the in-
clined portion 76 of the return member 75 engages with
the roller 78 when the return member 75 engages with
the roving-supply stop device 3, which rotates the roller
78. This lowers the drive force required for returning the
roving-supply stop device 3.
[0088] In FIGS. 15 to 17, the wire 72 serves as the
moving member, but the bar 42 may serve as the moving
member, instead of the wire 72.

Third embodiment

[0089] Next, the following will describe a pot spinning
machine according to a third embodiment of the present
disclosure.
[0090] In the pot spinning machine according to the

third embodiment of the present disclosure, a bar spacing
change mechanism disposed at the connection 45 be-
tween the connecting bar 42a and the connecting bar
42b has a different configuration from that of the first em-
bodiment. The following will describe it in detail.
[0091] FIG. 18A is a schematic plane view illustrating
the configuration of a bar spacing change mechanism of
the pot spinning machine according to the third embod-
iment of the present disclosure. FIG. 18B is a schematic
front view of the bar spacing change mechanism of FIG.
18A.
[0092] As illustrated in FIGS. 18A and 18B, a bar spac-
ing change mechanism 81 includes a flat spring 82 that
is bent into an approximately triangular shape, a screw
83a for fixing one end of the flat spring 82 to the connect-
ing bar 42a, and a screw 83b for fixing the other end of
the flat spring 82 to the connecting bar 42b. The connect-
ing bars 42a, 42b are urged by an urging force of the flat
spring 82 such that the connecting bars 42a, 42b ap-
proach each other along the base longitudinal direction X.
[0093] In the above-described bar spacing change
mechanism 81, when the connecting bar 42a is moved
by the air cylinder 51 in the direction X1 as in the first
embodiment, the flat spring 82 is extended in the direction
X1 before the connecting bar 42b is pulled and moved
by the connecting bar 42a. Accordingly, the whole bar
42 moves in the direction X1 with the space between the
connecting bars 42a, 42b increased.
[0094] When the connecting bar 42a is moved in a di-
rection opposite to the direction X1 by the air cylinder 51
after the connecting bar 42a is moved in the direction X1,
the extended flat spring 82 is released from tension and
the connecting bar 42a pushes the connecting bar 42b.
Accordingly, the whole bar 42 moves in the direction op-
posite to the direction X1 with the space between the
connecting bars 42a, 42b decreased.
[0095] In the pot spinning machine according to the
third embodiment of the present disclosure, the space
between the connecting bars 42a, 42b at the connection
45 changes depending on the moving direction in which
the bar 42 moves when the bar 42 reciprocates along
the base longitudinal direction X. This lowers the maxi-
mum value of the drive force required for returning the
roving-supply stop device 3, as in the first embodiment.
[0096] The configuration of the bar spacing change
mechanism is not limited to the above embodiments, but
may be modified. Specifically, the configuration of a bar
spacing change mechanism 84 as illustrated in FIGS.
19A to 19C may be adopted, for example.
[0097] In the bar spacing change mechanism 84, as
illustrated in FIG. 19A, the connecting bar 42a has a hook
portion 85a and a cutout 86a, and the connecting bar 42b
has a hook portion 85b and a cutout 86b. The hook portion
85a of the connecting bar 42a is disposed in the cutout
86b of the connecting bar 42b, and the hook portion 85b
of the connecting bar 42b is disposed in the cutout 86a
of the connecting bar 42a. This allows the connecting
bars 42a, 42b to be connected to each other in the base
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longitudinal direction X as illustrated in FIG. 1(B).
[0098] In the bar spacing change mechanism 84 hav-
ing such a configuration, when the connecting bar 42a
is moved in the direction X1 from a state illustrated in
FIG. 19B, first, the hook portion 85a of the connecting
bar 42a moves in the cutout 86b of the connecting bar
42b in the direction X1, and then the hook portion 85a
contacts the hook portion 85b as illustrated in FIG. 19C.
Then, the connecting bar 42b is pulled by the connecting
bar 42a with the hook portion 85a catching the hook por-
tion 85b, so that the connecting bar 42b moves in the
direction X1. Accordingly, the whole bar 42 moves in the
direction X1 with the space between the connecting bars
42a, 42b increased to a space L4.
[0099] In contrast, when the connecting bar 42a is
moved in the direction X2 from a state illustrated in FIG.
19C, first, the hook portion 85a of the connecting bar 42a
moves in the cutout 86b of the connecting bar 42b in the
direction X2, and then the hook portion 85a contacts one
end of the cutout 86b or the hook portion 85b contacts
the other end of the cutout 86a as illustrated in FIG. 19B.
Then, the connecting bar 42b is pushed by the connecting
bar 42a with the hook portion 85a contacting the cutout
86b or with the hook portion 85b contacting the cutout
86a, so that the connecting bar 42b moves in the direction
X2. Accordingly, the whole bar 42 moves in the direction
X2 with the space between the connecting bars 42a, 42b
decreased to a space L3.
[0100] Even in the pot spinning machine to which the
bar spacing change mechanism 84 having such a con-
figuration is adopted, the space between the connecting
bars 42a, 42b at the connection 45 changes depending
on the moving direction in which the bar 42 moves when
the bar 42 reciprocates along the base longitudinal di-
rection X. This lowers the maximum value of the drive
force required for returning the roving-supply stop device
3, as in the first embodiment.

Fourth embodiment

[0101] Next, the following will describe a fourth embod-
iment of the present disclosure.
[0102] The fourth embodiment of the present disclo-
sure has a feature of a method for controlling a spinning
machine. This controlling method is realized by use of
the return mechanism of the pot spinning machine ac-
cording to the first, second and third embodiments of the
present disclosure. However, the method for controlling
the pot spinning machine according to the present dis-
closure is applicable not only to the pot spinning machine
having the above-described return mechanism accord-
ing to the embodiments of the present disclosure, but
broadly applicable to a pot spinning machine having a
mechanism for returning the roving-supply stop device 3.
[0103] As described above, the roving-supply stop de-
vice 3 is activated when a yarn breakage occurs, so that
the stopper 30 is placed between the back top roller 15a
and the back bottom roller 15b to stop the supply of the

roving 9 to the drafting device 2. At that time, the pair of
middle rollers 16 and the pair of front rollers 17 keep
rotating. This causes the roving 9 to be cut at a position
proximal to the pair of middle rollers 16 in a unit of spin-
ning in which a yarn breakage has occurred. This reduces
the length of the roving 9 to be sucked by the pneumatic
device.
[0104] However, a position at which the roving 9 is cut
differs between a unit of spinning in which the yarn break-
age has occurred during spinning (hereinafter called "a
unit of spinning with yarn breakage") and a unit of spin-
ning in which the yarn breakage has not occurred during
spinning (hereinafter called "a unit of spinning without
yarn breakage"). Specifically, in the unit of spinning with
yarn breakage, the roving 9 is cut at the position proximal
to the pair of middle rollers 16 because the supply of the
roving 9 is stopped by the activation of the roving-supply
stop device 3. In contrast, in the unit of spinning without
yarn breakage, the roving 9 is cut at the position proximal
to the pair of front rollers 17 because the rotation of the
pair of back rollers 15 and the rotation of the pair of middle
rollers 16 are stopped. Accordingly, when the pair of back
rollers 15 and the pair of middle rollers 16 restart rotating
for next spinning step in every unit of spinning including
the unit of spinning with yarn breakage and the unit of
spinning without yarn breakage, the roving 9 in the unit
of spinning with yarn breakage moves from the position
proximal to the pair of middle rollers 16, and the roving
9 in the unit of spinning without yarn breakage moves
from the position proximal to the pair of front rollers 17.
This needs air suction by the yarn suction pipe 22 to be
longer for a unit of spinning in which the roving 9 reaches
the yarn suction pipe 22 later, that is, the unit of spinning
with yarn breakage. Since the yarn suction pipe 22 per-
forms air suction simultaneously in all the units of spin-
ning, longer air suction consumes more air, which leads
to waste of energy. Therefore, in this embodiment, a pot
spinning machine is controlled by the following method.
[0105] FIG. 20 is a flowchart illustrating a method for
controlling a spinning machine according to the fourth
embodiment of the present disclosure.
[0106] The method for controlling a spinning machine
illustrated in FIG. 20 is performed under control of a con-
troller, which is not illustrated, and is applied to the spin-
ning step where the yarn 20 supplied from the drafting
device 2 is spun into the pot 5.
[0107] When the spinning step starts, the controller
checks whether the yarn breakage sensor 7 in any unit
of spinning has detected the occurrence of yarn breakage
during spinning (step S1). If the occurrence of yarn break-
age is detected by the yarn breakage sensor 7, the con-
troller identifies the unit of spinning with yarn breakage
based on a yarn breakage detection signal from the yarn
breakage sensor 7, and activates the roving-supply stop
device 3 disposed in the identified unit of spinning with
yarn breakage (step S2). This causes the stopper 30 to
be placed between the back top roller 15a and the back
bottom roller 15b in the unit of spinning with yarn break-
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age to stop the supply of the roving 9 to the drafting device
2, so that the roving 9 is cut at a position proximal to the
pair of middle rollers 16 under tensile force generated by
the rotation of the pair of middle rollers 16 and the pair
of front rollers 17. If the occurrence of the yarn breakage
is not detected by the yarn breakage sensor 7, the meth-
od transitions from step S1 to step S3.
[0108] After that, the controller determines whether the
formation of the cake 24 has ended (step S3). The for-
mation of the cake 24 ends at a stage where the prede-
termined amount of the yarn 20 is deposited on the inside
wall 5b of the pot 5. The method returns to step S1 when
the formation of the cake 24 has not ended, or transitions
to step S4 when the formation of the cake 24 has ended.
[0109] The controller then all returns the roving-supply
stop device(s) 3, which has been activated in step S2,
into the roving-supply allowable state (step S4). To return
the roving-supply stop device(s) 3 from the roving-supply
stop state to the roving-supply allowable state, as illus-
trated in FIG. 5, the bar 42 of the return mechanism 41
is moved by the air cylinder 51 in the direction X1. Ac-
cordingly, the roving-supply stop device 3 in every unit
of spinning including the unit of spinning with yarn break-
age and the unit of spinning without yarn breakage is put
into the roving-supply allowable state. Further, the stop-
per 30 is retracted from the pair of back rollers 15 when
the roving-supply stop device 3 in the unit of spinning
with yarn breakage is returned to the roving-supply al-
lowable state, so that the supply of the roving 9 to the
drafting device 2 restarts.
[0110] The controller then determines whether a pre-
determined time has passed since the roving-supply stop
device 3 is returned in step S4 (step S5). The predeter-
mined time is set according to time required for a leading
end of the roving 9, which has been cut at the position
proximal to the pair of middle rollers 16 by the roving-
supply stop device 3 activated in step S2, to reach the
pair of front rollers 17 by the restart of the supply of the
roving 9 in step S4. The predetermined time can be ex-
perimentally calculated.
[0111] Next, when the controller determines that the
predetermined time has passed, the rotation of the pair
of back rollers 15 and the rotation of the pair of middle
rollers 16 are stopped simultaneously in all the units of
spinning for yarn cutting (step S6). Yarn spinning ends
by the yarn cutting. In this embodiment, yarn cutting is
performed after the predetermined time has passed, and
the roving-supply stop device 3 is returned into the roving-
supply allowable state before the predetermined time
starts. In other words, as well as spinning the yarn 20
supplied from the drafting device 2, the pot spinning ma-
chine 1 returns the roving-supply stop device 3 from the
second state to the first state before spinning ends when
the roving-supply stop device 3 is switched from the first
state to the second state during the spinning. According-
ly, in the unit of spinning in which a yarn breakage has
occurred during spinning, yarn cutting is performed after
the supply of the roving 9 restarts. In the unit of spinning

in which a yarn breakage has not occurred during spin-
ning, yarn cutting is performed normally. Therefore, re-
gardless of the occurrence of yarn breakage during spin-
ning, the leading end of the roving 9 is located at a position
proximal to the pair of front rollers 17 in each of all units
of spinning at the end of spinning step.
[0112] In this way, controlling the spinning machine en-
ables the pair of back rollers 15 and the pair of middle
rollers 16 to restart rotating in the next spinning step in
a state where the leading end of the roving 9 is arranged
at a position proximal to the pair of front rollers 17 in every
unit of spinning, that is, in a state where all the units of
spinning are ready for spinning. This decreases the time
it takes for the roving 9 fed from the drafting device 2 to
reach the yarn suction pipe 22 in every unit of spinning.
This therefore decreases air suction time by the yarn suc-
tion pipe 22, thereby reducing energy waste. Further, this
enables the leading end of the roving 9 to be fed from
the drafting device 2 from the same position in all the
units of spinning, thereby allowing the yarn 20 to be re-
wound on the bobbin 25 at the same position in all the
units of spinning in the rewinding step after the spinning
step. This increases the yield rate of yarn in the winder
step after spinning.

<Modifications>

[0113] The technical scope of the present disclosure
is not limited to the above embodiments, and may be
modified or improved embodiments as long as those em-
bodiments provide specific advantageous effects that
can be achieved by constituent features of the present
disclosure or their combinations.
[0114] For example, in the above-described embodi-
ments, one return member 44 is disposed for every four
roving-supply stop devices 3 in the return mechanism
41; however, the ratio of the number of the return mem-
bers 44 to the number of the roving-supply stop devices
3 is not limited to the above specific example, but may
be modified.
[0115] Further, a pot spinning machine is cited in the
above-described embodiments, but the present disclo-
sure is not limited to a pot spinning machine, but may be
applicable to any spinning machines, such as a ring spin-
ning machine.
[0116] A spinning machine (1) includes a roving-supply
stop device (3) that includes a roving-supply stop mem-
ber (30, 32) shifted between a first position for allowing
the supply of a roving (9) to a drafting device (2) and a
second position for stopping the supply of the roving (9)
to the drafting device (2), and a holding member (38) for
holding the roving-supply stop member (30, 32) in the
first position against an urging force of an urging member
(34). The spinning machine (1) further includes a return
mechanism (41, 71) including a moving member (42, 72),
a drive part (43, 73a, 73b, 74), and a return member (44,
44a-44e, 75). The return mechanism (41, 71) engages
the return member (44, 44a-44e, 75) with two or more
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roving-supply stop members (30, 32) in the second po-
sition when the drive part (43, 73a, 73b, 74) moves the
moving member (42, 72) together with the return member
(44, 44a-44e, 75) in a base longitudinal direction (X), and
returns the two or more roving-supply stop members (30,
32) from the second position to the first position through
the engagement of the return member (44, 44a-44e, 75).

Claims

1. A spinning machine (1) comprising:

a plurality of units of spinning each including a
drafting device (2) for drawing out a roving (9)
and a roving-supply stop device (3) for stopping
supply of the roving (9) to the drafting device (2),
wherein the roving-supply stop devices (3) of
the units of spinning are arranged in a longitu-
dinal direction (X) of a base of the spinning ma-
chine (1) and each include a roving-supply stop
member (30, 32) that is shifted between a first
position for allowing the supply of the roving (9)
to the drafting device (2) and a second position
for stopping the supply of the roving (9) to the
drafting device (2), an urging member (34) for
urging the roving-supply stop member (30, 32)
to the second position, and a holding member
(38) for holding the roving-supply stop member
(30, 32) in the first position against an urging
force of the urging member (34), characterized
in that
the spinning machine (1) further comprises a re-
turn mechanism (41, 71) that includes a moving
member (42, 72), a drive part (43, 73a, 73b, 74),
and a return member (44, 44a-44e, 75), wherein
the moving member (42, 72) extends in the base
longitudinal direction (X) and is disposed mov-
ably in the base longitudinal direction (X), the
drive part (43, 73a, 73b, 74) moves the moving
member (42, 72) in the base longitudinal direc-
tion (X), and the return member (44, 44a-44e,
75) is disposed on the moving member (42, 72)
and moved together with the moving member
(42, 72) when the drive part (43, 73a, 73b, 74)
moves the moving member (42, 72) in the base
longitudinal direction (X), and
the return mechanism (41, 71) engages the re-
turn member (44, 44a-44e, 75) with two or more
of the roving-supply stop members (30, 32) in
the second position when the drive part (43, 73a,
73b, 74) moves the moving member (42, 72)
together with the return member (44, 44a-44e,
75) in the base longitudinal direction (X), and
returns the two or more of the roving-supply stop
members (30, 32) from the second position to
the first position against the urging force of the
urging member (34) through the engagement of

the return member (44, 44a-44e, 75) with the
two or more of the roving-supply stop members
(30, 32) in the second position.

2. The spinning machine (1) according to claim 1, char-
acterized in that
the return member (44, 75) has an inclined portion
(55, 76) that is inclined to the base longitudinal di-
rection (X) and engageable with the roving-supply
stop member (30, 32) in the second position.

3. The spinning machine (1) according to claim 1, char-
acterized in that
the return member (75) includes a first roller (77,
77a, 77b) that is engageable with the roving-supply
stop member (30, 32) in the second position.

4. The spinning machine (1) according to claim 2, char-
acterized in that
each roving-supply stop device (3) includes a second
roller (78), and the second roller (78) is disposed on
a portion (35) of the roving-supply stop device (3)
with which the inclined portion (76) engages.

5. The spinning machine (1) according to any one of
claims 1 to 4, characterized in that
the return member (44) comprises a plurality of the
return members (44), and
each return member (44) is disposed for every N
number of the roving-supply stop devices (3) when
M number of the units of spinning are disposed in
the spinning machine (1), wherein N is an integer
greater than or equal to 2, and less than M.

6. The spinning machine (1) according to any one of
claims 1 to 5, characterized in that
the moving member (42) includes a bar (42) that is
reciprocable in the base longitudinal direction (X).

7. The spinning machine (1) according to claim 6, char-
acterized in that
the bar (42) includes a plurality of connecting bars
(42a-42c) connected to each other in the base lon-
gitudinal direction (X), and
a bar spacing change mechanism (60, 81, 84) is dis-
posed at a connection (45) between the connecting
bars (42a-42c) adjacent in the base longitudinal di-
rection (X), and changes a space (L1, L2, L3, L4)
between the connecting bars (42a-42c) depending
on a direction (X1, X2) in which the bar (42) moves
when the bar (42) reciprocates along the base lon-
gitudinal direction (X).

8. A method for controlling a spinning machine (1), the
spinning machine (1) comprising a plurality of units
of spinning each including a drafting device (2) for
drawing out a roving (9) and a roving-supply stop
device (3) for stopping supply of the roving (9) to the
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drafting device (2), wherein the roving-supply stop
devices (3) of the units of spinning are arranged in
a longitudinal direction (X) of a base of the spinning
machine (1), and the roving-supply stop device (3)
is switched between a first state for allowing the sup-
ply of the roving (9) to the drafting device (2) and a
second state for stopping the supply of the roving (9)
to the drafting device (2), the method for controlling
the spinning machine (1) comprising:

spinning a yarn (20) supplied from the drafting
device (2), characterized in that
the method for controlling the spinning machine
(1) further comprises:
returning the roving-supply stop device (3) from
the second state to the first state before spinning
ends when the roving-supply stop device (3) is
switched from the first state to the second state
during the spinning.
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