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(54) Spinning machine

(57) A spinning machine (1) includes a yarn supply-
ing device, a yarn slack eliminating device (11), a winding
device (12), a yarn joining device (20), a first guiding de-
vice (18) that catches the yarn end (10a) and guides the
yarn end (10a) to the yarn joining device (20), a second
guiding device (19) that catches the yarn end (10b) and

guides the yarn end (10b) to the yarn joining device (20),
and a waste collecting section (30) that accommodates
fibers generated by the yarn joining operation. The waste
collecting section (30) accommodates the fibers during
a suction operation of the yarn end and discharges the
fibers while the suction operation is stopped.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a spinning ma-
chine. Specifically, the present invention relates to ac-
commodation of fiber wastes.

2. Description of the Related Art

[0002] Conventionally, there is known a winder unit in-
cluding a splicer (yarn joining device) in which fibers gen-
erated at the time of unwinding are blown by an airflow
from an untwisting pipe and accommodated in a waste
collecting section. In such a winder unit, the waste col-
lecting section is manually or automatically connected to
a suction duct to discharge the accommodated fiber
wastes. For example, a description is made in Japanese
Unexamined Patent Publication No. 2009-190853.
[0003] However, in a spinning machine in which a plu-
rality of such winder units is connected to a single suction
duct, if the fiber wastes are discharged from the waste
collecting section in one winder unit while a yarn joining
operation is being carried out in another winder unit, a
suction force required to suck a yarn end during the yarn
joining operation fluctuates. The suction of the yarn end
thus becomes unstable, and the yarn joining operation
may be influenced.

BRIEF SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a spinning machine capable of discharging fiber wastes
accommodated in a waste collecting section without in-
fluencing a yarn joining operation.
[0005] A spinning machine includes a plurality of spin-
ning units, an operation cart, a waste collecting section,
and a discharge section. Each of the plurality of spinning
units includes a yarn supplying device adapted to supply
a spun yarn, and a winding device adapted to wind the
spun yarn supplied from the yarn supplying device into
a package. The operation cart is provided to travel along
an arrangement direction of the plurality of the spinning
units and adapted to perform an operation with respect
to at least one of the spinning units. The waste collecting
section is provided in the operation cart, and adapted to
accommodate fiber wastes. The discharge section is pro-
vided within an arrangement range of the plurality of the
spinning units, and adapted to receive discharge of the
fiber wastes from the waste collecting section. Accord-
ingly, the fiber wastes accommodated in the waste col-
lecting section can be efficiently discharged in the ar-
rangement range of the spinning units.
[0006] The discharge section includes a suction duct
and a first connecting section. The suction duct is ar-
ranged in a direction substantially parallel to a travelling

direction of the operation cart, and is provided with a plu-
rality of supplying sections for supplying a suction airflow
to at least the operation cart. The first connecting section
is adapted to connect the waste collecting section to at
least one of the supplying sections at a discharge position
where the fiber wastes are discharged from the waste
collecting section. Accordingly, the fiber wastes accom-
modated in the waste collecting section can be reliably
discharged to the suction duct.
[0007] The operation cart includes a yarn joining de-
vice, a first guiding device, and a second guiding device.
The yarn joining device is adapted to perform a yarn join-
ing operation of joining a yarn end from the yarn supplying
device and a yarn end from the winding device when
continuation of the spun yarn is disconnected. The first
guiding device is adapted to catch the yarn end from the
yarn supplying device by suction and to guide the yarn
end to the yarn joining device. The second guiding device
is adapted to catch the yarn end from the winding device
by suction and to guide the yarn end to the yarn joining
device. Accordingly, in each spinning unit, even if the
continuation of the spun yarn is disconnected, the yarn
joining operation can be carried out by the operation cart
and the winding of the package can be carried out.
[0008] The spinning machine further includes a second
connecting section adapted to connect the first guiding
device and the second guiding device to at least one of
the supplying sections. Accordingly, the first guiding de-
vice and the second guiding device can obtain the suction
airflow from the discharge section, and guide the spun
yarn.
[0009] The operation cart is adapted to accommodate
the fiber wastes during a suction operation by at least
one of the first guiding device and the second guiding
device, and to discharge the fiber wastes from the waste
collecting section while the suction operation is stopped.
Accordingly, the fiber wastes accommodated in the
waste collecting section can be discharged without influ-
encing the yarn joining operation.
[0010] The yarn joining device includes a first untwist-
ing nozzle and a second untwisting nozzle. The first un-
twisting nozzle is adapted to blow fibers of the yarn end
from the yarn supplying device by air. The second un-
twisting nozzle is adapted to blow fibers of the yarn end
from the winding device by air. An air blowing direction
of the first untwisting nozzle and the second untwisting
nozzle is set towards the waste collecting section. Ac-
cordingly, the fiber wastes can be accommodated in the
waste collecting section without influencing the yarn join-
ing operation during the untwisting in the yarn joining
operation.
[0011] The yarn supplying device includes a pneumat-
ic spinning device adapted to spin a fiber bundle by a
whirling airflow to produce the spun yarn. Accordingly,
operation efficiency of the spinning machine can be im-
proved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a front view illustrating a spinning ma-
chine according to one embodiment of the present inven-
tion;

FIG. 2 is a schematic cross-sectional view illustrating
a side surface of the spinning machine according to
one embodiment of the present invention;
FIG. 3A is a schematic view of a yarn joining cart,
which is an operation cart, according to one embod-
iment of the present invention;
FIG. 3B is a view taken along line A-A of FIG. 3A;
FIG. 4 is a schematic view illustrating an overall
structure of a yarn joining device according to one
embodiment of the present invention;
FIG. 5A is a plan view of a waste collecting section
according to one embodiment of the present inven-
tion;
FIG. 5B is a side view of the waste collecting section
according to one embodiment of the present inven-
tion;
FIG. 6A is a schematic view illustrating a state in
which supply holes formed in a suction duct are cov-
ered by shutter mechanisms according to one em-
bodiment of the present invention;
FIG. 6B is a schematic view illustrating a state in
which a first connecting section has passed over one
of the supply holes formed in the suction duct ac-
cording to one embodiment of the present invention;
FIG. 6C is a schematic view illustrating a state in
which the first connecting section is connected to
one of the supply holes formed in the suction duct
according to one embodiment of the present inven-
tion;
FIG. 6D is a schematic view illustrating a state in
which the first connecting section is separated from
the supply holes formed in the suction duct, and a
second connecting section is connected to one of
the supply holes according to one embodiment of
the present invention;
FIG. 7 is a schematic view illustrating a manner of
untwisting performed by the yarn joining device and
a manner of accommodation of the generated fiber
wastes according to one embodiment of the present
invention; and
FIG. 8 is a schematic view illustrating a manner in
which the fiber wastes temporarily accommodated
in the waste collecting section are discharged ac-
cording to one embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0013] With reference to FIG. 1 and FIG. 2, an overall
structure of a spinning machine 1 according to one em-
bodiment of the present invention will be described. "Up-
stream" and "downstream" respectively refer to upstream

and downstream in a travelling direction of a yarn during
spinning. A direction in which spinning units 2 are ar-
ranged is defined as a left-right direction.
[0014] As illustrated in FIG. 1 and FIG. 2, the spinning
machine 1 includes a plurality of spinning units 2 ar-
ranged in the left-right direction. The spinning machine
1 includes a plurality of spinning units 2, a yarn joining
cart 3 as an operation cart, a blower box 4, a motor box
5, and a housing 6.
[0015] The spinning unit 2 produces a spun yarn 10 to
form a package 41. Each spinning unit 2 includes a yarn
supplying device, a yarn slack eliminating device 11 (a
yarn accumulating device), and a winding device 12. In
the present embodiment, the yarn supplying device re-
fers to a draft device 7 and a spinning device 9, but the
present invention is not limited thereto. For example, the
yarn supplying device may include the yarn slack elimi-
nating device 11. Each spinning unit 2 includes the draft
device 7, the spinning device 9, the yarn slack eliminating
device 11, and the winding device 12 in this order from
upstream to downstream.
[0016] The draft device 7, which is one part of the yarn
supplying device, drafts a sliver to obtain a fiber bundle
8. The draft device 7 is arranged in proximity to an upper
end of the housing 6 of the spinning machine 1. The fiber
bundle 8 fed from the draft device 7 is spun by the spin-
ning device 9.
[0017] Although the detailed structure of the spinning
device 9 is not illustrated, in the present embodiment, a
pneumatic spinning device which uses a whirling airflow
to apply twists to the fiber bundle 8 to produce the spun
yarn 10 is adopted as the spinning device 9. More spe-
cifically (although not illustrated), the spinning device 9
includes a spinning chamber, a fiber guiding section, a
whirling airflow generating nozzle, and a hollow guide
shaft body. The fiber guiding section is adapted to guide
the fiber bundle 8 supplied from the draft device 7 located
upstream into the spinning chamber. The whirling airflow
generating nozzle is arranged at a periphery of a path
through which the fiber bundle 8 travels, and is adapted
to generate the whirling airflow in the spinning chamber.
This whirling airflow causes a fiber end of the fiber bundle
8 guided into the spinning chamber to be reversed and
to whirl. The hollow guide shaft body guides the spun
yarn 10 from the spinning chamber to outside the spin-
ning device 9. The structure of the spinning device 9 is
not limited to that of the present embodiment, and may
be a pneumatic spinning device including a pair of air jet
nozzles for applying twists in directions opposite to one
another, and a spinning method is not particularly limited.
[0018] The yarn slack eliminating device 11 is arranged
downstream of the spinning device 9. The yarn slack
eliminating device 11 has a function of applying a prede-
termined tension to the spun yarn 10 to pull out the spun
yarn 10 from the spinning device 9, a function of accu-
mulating the spun yarn 10 fed from the spinning device
9 during a yarn joining operation by the yarn joining cart
3 (to be described later) to prevent slackening of the spun
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yarn 10, and a function of adjusting the tension such that
a fluctuation of the tension at the winding device 12 side
is not transmitted towards the spinning device 9.
[0019] The spun yarn 10 from the spinning device 9 is
fed by the yarn slack eliminating device 11 and wound
by the winding device 12 into the package 41. In FIG. 1,
the winding device 12 is illustrated to wind the spun yarn
10 into a cheese-shaped package 41, but the winding
device 12 may also wind the spun yarn 10 into a conical
package.
[0020] A yarn clearer 40 is arranged on a front side of
the housing 6 of the spinning machine 1, and at a position
between the spinning device 9 and the yarn slack elimi-
nating device 11. The yarn clearer 40 monitors a thick-
ness of the travelling spun yarn 10, and when a yarn
defect of the spun yarn 10 is detected, the yarn clearer
40 transmits a yarn defect detection signal to a unit con-
troller (not illustrated) The yarn clearer 40 may also detect
a presence or an absence of foreign substances con-
tained in the spun yarn 10 (another example of the yarn
defect).
[0021] The yarn joining cart 3, which is an operation
cart, performs the yarn joining operation to each spinning
unit 2. The yarn joining cart 3 is arranged capable of
travelling in both left and right directions (along a plurality
of the spinning units 2) within a travelable range. When
a yarn breakage or a yarn cut occurs in a certain spinning
unit 2, the yarn joining cart 3 travels to the relevant spin-
ning unit 2 and stops. The detailed structure of the yarn
joining cart 3 will be described later.
[0022] The blower box 4 includes a blower. In FIG. 1,
the blower box 4 is arranged at a right side end of the
spinning machine 1. However, a position to arrange the
blower box 4 is not particularly limited. A suction duct 13
(a discharge section) is connected to the blower box 4
(a discharge section). The suction duct 13 is adapted to
be connectable to the yarn joining cart 3. The fiber wastes
and the like generated during the yarn joining operation
by the yarn joining cart 3 are sucked by the suction duct
13. The blower box 4 accommodates the fiber wastes
and the like transported through the suction duct 13. The
detailed structure of the suction duct 13 will be described
later.
[0023] The motor box 5 includes a motor. In FIG. 1,
the motor box 5 is arranged at a left side end of the spin-
ning machine 1. However, a position to arrange the motor
box 5 is not particularly limited. The motor box 5 includes
a motor as a driving source of the spinning machine 1,
and a decelerator (not illustrated) for transmitting power
to each section of the spinning machine 1.
[0024] In the present embodiment, the spinning ma-
chine 1 includes a plurality of yarn joining carts 3 accord-
ing to the number of the spinning units 2 arranged in the
housing 6. If the number of the spinning units 2 is small,
the number of the yarn joining carts 3 of the spinning
machine 1 may be one.
[0025] A travelling space through which the yarn join-
ing cart 3 travels is formed in a recessed manner towards

a back side at a central part of a front side of the housing
6. A rail 14 for the yarn joining cart 3 is arranged in the
left-right direction (the arrangement direction the spin-
ning units 2, and the travelling direction of the yarn joining
cart 3) at a lower part of the travelling space.
[0026] When the unit controller (not illustrated) re-
ceives the yarn defect detection signal, the spinning ma-
chine 1 immediately cuts the spun yarn 10 with a cutter
(not illustrated), and stops the draft device 7, the spinning
device 9, and the like. The unit controller transmits a con-
trol signal to the yarn joining cart 3 to cause the yarn
joining cart 3 to travel to front of the relevant spinning
unit 2. Thereafter, the unit controller drives the spinning
device 9 or the like again, the yarn joining cart 3 performs
a yarn joining operation, and winding is resumed. Instead
of arranging the cutter in the spinning unit 2, the supply
of air to the spinning device 9 may be stopped, and the
spun yarn 10 may be cut by interrupting the production
of the spun yarn 10.
[0027] Next, the structure of the yarn joining cart 3 will
be specifically described with reference to FIG. 1 to FIG.
5B.
[0028] As illustrated in FIG. 1 to FIG. 3B, the yarn join-
ing cart 3 includes a first guiding device 18, a second
guiding device 19, a yarn joining device 20, a waste col-
lecting section 30, a second connecting section 31, and
a first connecting section 32. The yarn joining cart 3 is
arranged to travel on the rail 14 provided in the housing
6 of the spinning machine 1. The suction duct 13 adapted
to supply a suction airflow is provided in a direction par-
allel to the rail 14.
[0029] After the yarn breakage or the yarn cut of the
spun yarn 10, the first guiding device 18 is swung upward
from a standby position to catch a yarn end 10a of the
spun yarn 10 (hereinafter, simply referred to as an "upper
yarn") spun from the spinning device 9 by sucking air
from a suction port. The first guiding device 18 is swung
downward while sucking and holding the upper yarn to
guide the upper yarn to the yarn joining device 20.
[0030] After the yarn breakage or the yarn cut of the
spun yarn 10, the second guiding device 19 is swung
downward from a standby position to catch a yarn end
10b of the spun yarn 10 (hereinafter, simply referred to
as a "lower yarn") from the winding device 12 by sucking
air from a suction port. The second guiding device 19 is
swung upward while sucking and holding the lower yarn
to guide the lower yarn to the yarn joining device 20.
[0031] The yarn joining device 20 joins the yarn end
10a of the guided upper yarn and the yarn end 10b of
the guided lower yarn.
[0032] As illustrated in FIG. 4, the yarn joining device
20 includes a first untwisting nozzle 21 adapted to untwist
the yarn end 10a of the upper yarn (see chain dashed
line in the drawing), a second untwisting nozzle 22 adapt-
ed to untwist the yarn end 10b of the lower yarn (see
solid line in the drawing), a yarn joining nozzle 23 adapted
to entangle and join the untwisted yarn ends 10a and
10b, a pair of yarn guiding levers 24 adapted to arrange
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the yarn ends 10a and 10b at prescribed positions, re-
spectively, a first yarn end cutter 25 adapted to cut the
yarn end 10a of the upper yarn and a second yarn end
cutter 26 adapted to cut the yarn end 10b of the lower
yarn, and a pair of yarn holding levers 27 adapted to hold
the yarn ends 10a and 10b during the yarn joining oper-
ation. Arrows in the drawing illustrate a movable direction
of each member constituting the yarn joining device 20.
[0033] The first untwisting nozzle 21 sucks and un-
twists the yarn end 10a of the upper yarn. The first un-
twisting nozzle 21 includes a first untwisting pipe 21b
from which a first suction port 21a is exposed. The first
untwisting pipe 21b is connected to an untwisting airflow
passage 33 adapted to inject an untwisting airflow into
the first untwisting pipe 21b. The untwisting airflow pas-
sage 33 is tilted in an axial direction of the first untwisting
pipe 21b and connected close to the first suction port 21a
of the first untwisting pipe 21b. The first untwisting nozzle
21 thus uses the untwisting airflow injected from the un-
twisting airflow passage 33 to suck the yarn end 10a from
the first suction port 21a, and untwists the fibers using
the whirling airflow generated in the first untwisting pipe
21b. The first untwisting nozzle 21 is arranged such that
the air flows towards the waste collecting section 30 de-
scribed later, that is, the fiber wastes generated during
the untwisting are blown by the air towards the waste
collecting section 30.
[0034] The second untwisting nozzle 22 sucks and un-
twists the yarn end 10b of the lower yarn. The second
untwisting nozzle 22 includes a second untwisting pipe
22b from which a second suction port 22a is exposed.
The second untwisting pipe 22b is connected to an un-
twisting airflow passage 34 adapted to inject the untwist-
ing airflow into the second untwisting pipe 22b. The un-
twisting airflow passage 34 is tilted in an axial direction
of the second untwisting pipe 22b and connected close
to the second suction port 22a of the second untwisting
pipe 22b. The second untwisting nozzle 22 thus uses the
untwisting airflow injected from the untwisting airflow pas-
sage 34 to suck the yarn end 10b from the second suction
port 22a, and untwists the fibers using the whirling airflow
generated in the second untwisting pipe 22b. The second
untwisting nozzle 22 is arranged so that the air flows to-
wards the waste collecting section 30 described later,
that is, the fiber wastes generated during unwinding are
blown by the air towards the waste collecting section 30.
[0035] The yarn joining nozzle 23 entangles and joins
the untwisted yarn end 10a of the upper yarn and the
untwisted yarn end 10b of the lower yarn. The yarn joining
nozzle 23 is provided with an accommodating portion
23a for accommodating the yarn end 10a of the upper
yarn and the yarn end 10b of the lower yarn, and a inclined
guiding portion 23b adapted to guide the yarn ends 10a
and 10b to the accommodating portion 23a. The yarn
joining nozzle 23 is connected to a yarn joining airflow
passage 35 adapted to inject a yarn joining airflow into
the yarn joining nozzle 23. The yarn joining nozzle 23
thus generates the whirling airflow in the accommodating

portion 23a by the yarn joining airflow injected from the
yarn joining airflow passage 35, and entangles and joins
the untwisted yarn ends 10a and 10b.
[0036] The yarn guiding levers 24 guide the yarn end
10a of the upper yarn and the yarn end 10b of the lower
yarn at prescribed positions, respectively. The yarn guid-
ing levers 24 are arranged facing one another with the
yarn joining nozzle 23 therebetween, and are respective-
ly moved by a driving device (not illustrated). Before the
untwisting operation, the yarn guiding levers 24 are
moved to guide tip ends of the yarn ends 10a and 10b
to the prescribed positions of the yarn joining nozzle 23.
After the untwisting operation, when the yarn guiding le-
vers 24 are further moved to appropriate positions, the
untwisted sections of the yarn ends 10a and 10b are guid-
ed to prescribed positions in the accommodating portion
23a.
[0037] The first yarn end cutter 25 cuts the yarn end
10a to an appropriate length before the yarn end 10a of
the upper yarn is untwisted. The second yarn end cutter
26 cuts the yarn end 10b to an appropriate length before
the yarn end 10b of the lower yarn is untwisted. The yarn
end 10a cut by the first yarn end cutter 25 is clamped by
a first clamp plate 28, and the yarn end 10b cut by the
second yarn end cutter 26 is clamped by a second clamp
plate 29.
[0038] After the untwisted sections of the yarn ends
10a and 10b are arranged at the prescribed positions in
the accommodating portion 23a by the yarn guiding le-
vers 24, the yarn holding levers 27 fix the positions of the
yarn ends 10a and 10b. The yarn holding levers 27 are
moved along side surfaces of the yarn joining nozzle 23
by the driving device (not illustrated). The yarn holding
levers 27 fix the positions of the yarn ends 10a and 10b
such that the yarn ends 10a and 10b are sandwiched
between the yarn holding levers 27 and the yarn joining
nozzle 23. Thereafter, as described above, the yarn join-
ing airflow is injected into the yarn joining nozzle 23, and
the yarn ends 10a and 10b are entangled and joined.
The yarn joining operation and the spinning operation
are stably performed, and the spinning operation can be
smoothly resumed. Operation efficiency of the spinning
machine 1 thus can be improved.
[0039] The waste collecting section 30 accommodates
the fiber wastes and the like generated in the yarn joining
operation. The waste collecting section 30 is fixed in prox-
imity to the yarn joining device 20, specifically, the main
body of the yarn joining device 20 with an appropriate
means such as a screw (see FIG. 2). As illustrated in
FIG. 5A and FIG. 5B, the waste collecting section 30
includes a waste collecting chamber 30a, a fiber intro-
ducing port 30b, and a lid 30c.
[0040] The waste collecting chamber 30a is formed in
a substantially circular column shape inside a tubular
casing, for example. The whirling airflow can be gener-
ated inside the waste collecting chamber 30a. Specifi-
cally, the fiber introducing port 30b for introducing the
airflow in a substantially tangential direction of the sub-
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stantially circular column shaped waste collecting cham-
ber 30a is arranged in the waste collecting section 30.
When the airflow is blown towards the fiber introducing
port 30b, the whirling airflow can be generated inside the
waste collecting chamber 30a. The first untwisting nozzle
21 and the second untwisting nozzle 22 induce the airflow
and the fiber wastes towards the fiber introducing port
30b. The material of the waste collecting chamber 30a
is not particularly limited, but transparent or translucent
resin is suitably used such that an accumulated amount
of fiber wastes, to be described later, can be checked
from outside.
[0041] The lid 30c covers an opening section formed
at an upper part of the waste collecting chamber 30a.
For example, the lid 30c is mounted to the upper part of
the waste collecting chamber 30a via a screw-fit portion
(not illustrated), and is detachably provided with respect
to the waste collecting chamber 30a by rotating the
screw-fit portion. An air vent port 30d opened in a sub-
stantially circular shape (including a circle) is formed at
a center portion of the lid 30c. An air vent filter 30e is
arranged at the air vent port 30d. The air vent filter 30e
is, for example, a metal mesh-like filter in which air re-
sistance is hardly generated and having a roughness to
a degree in which the fiber wastes can be caught. Thus,
the air and the fiber wastes introduced from the fiber in-
troducing port 30b are separated by the air vent filter 30e,
and the fiber wastes are accumulated in the waste col-
lecting chamber 30a.
[0042] A fiber discharge opening 30f opening in a cir-
cular shape (a substantially circular shape) is formed at
a center portion in the lower part of the waste collecting
chamber 30a. The fiber wastes accumulated in the waste
collecting chamber 30a can be discharged outside from
the fiber discharge opening 30f.
[0043] As illustrated in FIG. 3A and FIG. 3B, the second
connecting section 31 supplies the suction airflow to the
first guiding device 18 and the second guiding device 19.
The first connecting section 32 supplies the suction air-
flow to the waste collecting section 30. The second con-
necting section 31 and the first connecting section 32 are
formed in a pipe shape. A suction airflow introducing port
of the second connecting section 31 and a suction airflow
introducing port of the first connecting section 32 are ar-
ranged in the yarn joining cart 3 to face the suction duct
13. The second connecting section 31 and the first con-
necting section 32 are urged towards the suction duct 13
by an urging member (not illustrated) such as a spring,
and a tip end (suction airflow introducing port) of the sec-
ond connecting section 31 and a tip end (suction airflow
introducing port) of the first connecting section 32 make
contact with the suction duct 13 at a predetermined force,
as will be described later. That is, the second connecting
section 31 and the first connecting section 32 are moved
on the suction duct 13 (a supplying section forming sur-
face 13a to be described later) accompanying the trav-
elling of the yarn joining cart 3.
[0044] The second connecting section 31 is connected

to the first guiding device 18 and the second guiding de-
vice 19 via a coupling pipe 31a. The first connecting sec-
tion 32 is connected to the waste collecting section 30
via a coupling pipe 32a. The second connecting section
31 supplies the suction airflow to the first guiding device
18 and the second guiding device 19 from a supplying
section 15, to be described later, formed on the suction
duct 13. The first connecting section 32 supplies the suc-
tion airflow from the supplying section 15 to the waste
collecting section 30.
[0045] Next, a structure of the suction duct 13 will be
described with reference to FIG. 3A and FIG. 3B.
[0046] The suction duct 13 supplies the suction airflow
to each section of the spinning machine 1. The suction
duct 13 is arranged in a direction parallel to the rail 14.
For supplying the suction airflow, a plurality of supplying
sections 15 are formed at a predetermined interval on
the suction duct 13 on a flat surface (hereinafter, simply
referred to as the supplying section forming surface 13a)
facing towards the yarn joining cart 3, the surface facing
the second connecting section 31 and the first connecting
section 32. A shutter mechanism 16 is arranged for each
supplying section 15 on the supplying section forming
surface 13a of the suction duct 13.
[0047] The second connecting section 31 or the first
connecting section 32 is to be connected to the supplying
section 15 of the supplying section forming surface 13a.
The plurality of the supplying sections 15 are respectively
formed on the supplying section forming surface 13a
such that the second connecting section 31 of the yarn
joining cart 3 is connected when the yarn joining cart 3
is located at a position to perform the yarn joining oper-
ation in a certain spinning unit 2.
[0048] The shutter mechanism 16 is arranged to be
capable of covering the supplying section 15. The shutter
mechanism 16 is made of a material having elasticity to
a certain degree (e.g., plastic such as polyamide resin),
and is formed as a substantially flat plate-like member.
The shutter mechanism 16 includes four lids (a first lid
16a, a second lid 16b, a third lid 16c, and a fourth lid 16d)
extending radially from a central part. A flat hole-closing
surface (not illustrated) is formed on one surface of the
respective lid.
[0049] The shutter mechanism 16 is mounted in prox-
imity of each supplying section 15 of the supplying section
forming surface 13a of the suction duct 13. The shutter
mechanism 16 is rotatably arranged with a central part
as a center of rotation, and is adapted to cover the sup-
plying section 15 with the lid. The shutter mechanism 16
is structured such that the lid covering the supplying sec-
tion 15 is switched every time the shutter mechanism 16
is rotated 90 degrees.
[0050] Next, the operation of the shutter mechanism
16 by the second connecting section 31 will be described
with reference to FIG. 3A and FIG. 3B, and FIG. 6A to
FIG. 6D. Since each lid of the supplying section 15 has
exactly the same shape, the description on other lids will
be omitted. Since the structure of the first connecting
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section 32 is the same as the second connecting section
31, the first connecting section 32 will be mainly de-
scribed.
[0051] As illustrated in FIG. 6A, if the second connect-
ing section 31 is not connected to one supplying section
15, the relevant supplying section 15 is covered by the
first lid 16a of the shutter mechanism 16. Thus, outside
air is prevented from flowing into the suction duct 13 from
the supplying section 15 and lowering the suction force.
[0052] As illustrated in FIG. 6B, when the yarn joining
cart 3 is moved in the direction of the arrow on the sup-
plying section forming surface 13a of the suction duct 13,
the edge of the first lid 16a is pushed by the tip end of
the second connecting section 31, and the shutter mech-
anism 16 is rotated in a counterclockwise direction. The
yarn joining cart 3 thereby travels to the target spinning
unit 2 while sequentially rotating the shutter mechanisms
16 arranged in line by the second connecting section 31.
[0053] When the second connecting section 31 is
passed through the position of the supplying section 15,
the first lid 16a is pushed by the second connecting sec-
tion 31 and the shutter mechanism 16 rotates 90 degrees.
Therefore, when the second connecting section 31 com-
pletely passes the position of the supplying section 15,
the shutter mechanism 16 is rotated and the supplying
section 15 is again covered by the second lid 16b. The
outside air flowing into the suction duct 13 thus can be
suppressed to a minimum.
[0054] As illustrated in FIG. 6C, when arriving at the
target spinning unit 2, the yarn joining cart 3 is stopped
with the shutter mechanism 16 completely opening the
corresponding supplying section 15, and the second con-
necting section 31 is connected to the supplying section
15. The first guiding device 18 and the second guiding
device 19 illustrated in FIG. 3A and FIG. 3B can receive
the supply of the suction airflow. As described above,
since the shutter mechanism 16 is formed in rota-
tion-symmetry, the second connecting section 31 may
approach from another side of the shutter mechanism 16
(in this case, the shutter mechanism 16 is rotated in a
clockwise direction).
[0055] If the second connecting section 31 and the sup-
plying section 15 are connected, the first connecting sec-
tion 32 and other supplying sections 15 are not connect-
ed. Thus, the outside air is prevented from flowing into
the suction duct 13 from the other supplying sections 15
and lowering the suction force of the first guiding device
18 and the second guiding device 19. Therefore, the first
guiding device 18 and the second guiding device 19 can
more reliably catch the upper yarn and the lower yarn by
the suction airflow, and guide the upper yarn and the
lower yarn to the yarn joining device 20.
[0056] As illustrated in FIG. 6D, when the first connect-
ing section 32 and one supplying section 15 are connect-
ed, the second connecting section 31 and other supplying
sections 15 are not connected. Thus, the outside air is
prevented from flowing into the suction duct 13 from the
other supplying sections 15, and lowering the suction

force of when discharging the fibers from the waste col-
lecting section 30. Therefore, as illustrated in FIG. 3A
and FIG. 3B, even if the waste collecting section 30, and
the first guiding device 18 and the second guiding device
19 are to be connected to the same suction duct 13, the
fiber wastes accommodated in the waste collecting sec-
tion 30 can be discharged without influencing the yarn
joining operation (see FIG. 8).
[0057] Since the yarn joining cart 3 discharges the fiber
wastes accommodated in the waste collecting section 30
between the yarn joining operations, that is, during the
travelling of the yarn joining cart 3, a special movement
for discharging the fiber wastes can be omitted, and sat-
isfactory operation efficiency can be realized. However,
in order to discharge the fiber wastes accommodated in
the waste collecting section 30, the yarn joining cart 3
may travel and stop such that the first connecting section
32 is connected to the supplying section 15. In other
words, the yarn joining cart 3 accommodates the fiber
wastes in the waste collecting section 30 during the suc-
tion operation by at least one of the first guiding device
18 and the second guiding device 19, and discharges
the fiber wastes from the waste collecting section 3 0 at
an arbitrary position in the arrangement range of the plu-
rality of spinning units 2 while the suction operation by
the first guiding device 18 and the second guiding device
19 is stopped.
[0058] The structure of the supplying section 15 is not
limited to the present embodiment, and the supplying
section 15 to which only the second connecting section
31 is connected and the supplying section 15 to which
only the first connecting section 32 is connected may be
respectively formed on the suction duct 13. In this case,
for example, the supplying section 15 to which only the
first connecting section 32 is connected is formed be-
tween the adjacent spinning units 2. If the position is
where the second connecting section 31 and the first
connecting section 32 are not simultaneously connected,
the supplying section 15 to which only the first connecting
section 32 is connected may be arranged at an arbitrary
position of the suction duct 13. A suction duct for supply-
ing the suction airflow to the second connecting section
31 and a suction duct for supplying the suction airflow to
the first connecting section 32 may be individually ar-
ranged in the spinning machine 1.
[0059] Next, accommodation of the fiber wastes and
the discharge of the accommodated fiber wastes during
the yarn joining operation will be described with reference
to FIG. 2 to FIG. 4, and FIG. 6A to FIG. 8.
[0060] First, the accommodation of the fiber wastes
during the yarn joining operation will be described. As
illustrated in FIG. 2, FIG. 3A, FIG. 3B, and FIG. 6C, when
the yarn joining cart 3 reaches a position to perform the
yarn joining operation, the second connecting section 31
is connected to the supplying section 15 while rotating
the shutter mechanism 16 of the relevant supplying sec-
tion 15. The suction airflow is thereby supplied from the
suction duct 13 to the first guiding device 18 and the
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second guiding device 19 via the second connecting sec-
tion 31. In this case, since the first connecting section 32
is not connected to the supplying section 15, the suction
airflow is not supplied from the suction duct 13 to the
waste collecting section 30.
[0061] As illustrated in FIG. 3A, FIG. 3B, and FIG. 4,
the first guiding device 18 sucks the yarn end 10a spun
from the spinning device 9 and guides the yarn end 10a
to the yarn joining device 20. The second guiding device
19 sucks the yarn end 10b from the winding device 12
and guides the yarn end 10b to the yarn joining device 20.
[0062] The upper yarn and the lower yarn guided to
the yarn joining device 20 are guided by the yarn guiding
levers 24, and inserted into the accommodating portion
23a of the yarn joining nozzle 23. In this case, the upper
yarn is clamped by the first clamp plate 28 and the lower
yarn is clamped by the second clamp plate 29, and the
lower yarn is introduced to the first yarn end cutter 25
and the upper yarn is introduced to the second yarn end
cutter 26.
[0063] The upper yarn and the lower yarn are cut to a
predetermined length by the first yarn end cutter 25 and
the second yarn end cutter 26, respectively, and the yarn
end 10a of the upper yarn and the yarn end 10b of the
lower yarn are formed. A remaining portion of the cut
spun yarn 10 is sucked by the first guiding device 18 and
the second guiding device 19, and discharged to the suc-
tion duct 13 via the second connecting section 31.
[0064] As illustrated in FIG. 7, at the same time as or
almost at the same time as the yarn cut, the compressed
air is injected from the yarn joining airflow passage 35
into the first untwisting pipe 21b and the second untwist-
ing pipe 22b. The yarn ends 10a and 10b formed by the
yarn cut are sucked into the first untwisting pipe 21b and
the second untwisting pipe 22b. The fibers of the yarn
ends of the upper yarn and the lower yarn are untwisted
by the whirling airflow inside the first untwisting pipe 21b
and the second untwisting pipe 22b. At this time, fine
fiber wastes are generated, but such fiber wastes are
blown by the airflow.
[0065] The fiber wastes blown by the airflow pass
through the first untwisting pipe 21b and the second un-
twisting pipe 22b, and are introduced into the waste col-
lecting chamber 30a from the fiber introducing port 30b
of the waste collecting section 30. In this case, since the
airflow from the first untwisting pipe 21b and the second
untwisting pipe 22b is introduced from a substantially tan-
gential direction into the circular-column-shaped waste
collecting chamber 30a, the whirling airflow is generated
inside the waste collecting chamber 30a. As a result, ac-
cording to the principle of cyclone (particle separator),
the fiber wastes are blown towards an outer peripheral
side of an inner wall of the waste collecting chamber 30a
by a centrifugal force, and deposited at the lower part of
the waste collecting chamber 30a by gravity. Therefore,
the fiber wastes can be accommodated in the waste col-
lecting section 30 during the untwisting in the yarn joining
operation. A clean airflow from which the fiber wastes

are separated is discharged to outside the waste collect-
ing chamber 30a via the air vent filter 30e. Since the fiber
wastes deposited by the centrifugal force form a clump,
the fiber wastes can be easily discharged by the first con-
necting section 32.
[0066] When the yarn joining cart 3 is located at a po-
sition to perform the yarn joining operation, that is, when
the first guiding device 18 and the second guiding device
19 are performing the suction operation, the spinning ma-
chine 1 temporarily accommodates the generated fiber
wastes in the waste collecting section 30 without dis-
charging. That is, the discharge of the fiber wastes from
the waste collecting section 30 and the suction of the
yarn ends by the first guiding device 18 and the second
guiding device 19 can be separately carried out (not si-
multaneously carried out). The fiber wastes accommo-
dated in the waste collecting section 30 thus can be dis-
charged without influencing the yarn joining operation.
[0067] After the untwisting of the yarn end 10a and the
yarn end 10b is terminated, the yarn end 10a and the
yarn end 10b are respectively pulled out from the first
untwisting pipe 21b and the second untwisting pipe 22b
by the yarn guiding operation of the yarn guiding levers
24 and a yarn holding operation of the yarn holding levers
27, and the yarn end 10a and the yarn end 10b are then
set while being overlapped with one another in the yarn
joining airflow passage 35 of the yarn joining nozzle 23.
When the compressed air is injected from an injection
hole into the yarn joining airflow passage 35, the whirling
airflow of the compressed air is generated, and the fibers
of the upper yarn and the lower yarn are entangled, twist-
ed, and joined. After the yarn joining operation is com-
pleted, the operations of the yarn guiding levers 24 and
the yarn holding levers 27 are released, and the clamping
of the spun yarn 10 by the first clamp plate 28 and the
second clamp plate 29 is released.
[0068] Next, the discharge of the fiber wastes accom-
modated in the waste collecting section 30 will be de-
scribed. When a request for the yarn joining operation is
made, the yarn joining cart 3 starts to travel towards the
spinning unit 2 that made the request .
[0069] As illustrated in FIG. 6C and FIG. 6D, the sec-
ond connecting section 31 connected to the supplying
section 15 rotates the shutter mechanism 16 of the sup-
plying section 15 while moving away from the supplying
section 15 with the movement of the yarn joining cart 3.
The supplying section 15 is thereby covered by the shut-
ter mechanism 16. In other words, the suction airflow
from the suction duct 13 is not supplied to the first guiding
device 18 and the second guiding device 19 via the sec-
ond connecting section 31.
[0070] The yarn joining cart 3 is further moved, such
that the first connecting section 32 is connected to one
of the supplying sections 15 while rotating the shutter
mechanism 16 of the relevant supplying section 15 of the
plurality of supplying sections 15. The suction airflow is
thereby supplied from the suction duct 13 to the waste
collecting section 30 via the first connecting section 32.
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As illustrated in FIG. 8, the fiber wastes accommodated
in the waste collecting section 30 are discharged to the
suction duct 13 from the fiber discharge opening 30f by
the suction airflow.
[0071] When the yarn joining cart 3 is located at a po-
sition not to perform the yarn joining operation, that is,
when the first connecting section 32 is connected to the
supplying section 15, the spinning machine 1 discharges
the fiber wastes from the waste collecting section 30 and
does not perform the suction by the first guiding device
18 and the second guiding device 19. That is, the dis-
charge of the fiber wastes from the waste collecting sec-
tion 30 and the suction of the yarn ends by the first guiding
device 18 and the second guiding device 19 are inde-
pendently carried out (not simultaneously carried out).
Thus, the fiber wastes accommodated in the waste col-
lecting section 30 can be discharged without influencing
the yarn joining operation. Since the fiber wastes are ac-
commodated by the waste collecting section 30, the fiber
wastes can be prevented from scattering in the yarn join-
ing cart 3, influencing the operation of the yarn joining
cart 3, or causing operation failure of the yarn joining cart
3. A frequency of a cleaning operation of the yarn joining
cart 3 can also be reduced.
[0072] The embodiments of the present invention have
been described above, but the present invention is not
limited to the above embodiments and various modifica-
tions may be made. For example, the spinning unit 2 pulls
out the spun yarn 10 from the spinning device 9 by the
yarn slack eliminating device 11, but the present inven-
tion is not limited to such a structure. A delivery roller and
a nip roller may be arranged between the spinning device
9 and the yarn slack eliminating device 11, and the spun
yarn 10 may be pulled out from the spinning device 9
with such rollers.
[0073] The yarn joining device 20 merely needs to have
a structure in which the yarn end is blown by the airflow
during the yarn joining operation, and the detailed struc-
ture is not limited to the embodiments described above.
The structure of the waste collecting section 30 also
merely needs to be able to temporarily accommodate the
fiber wastes, and is not limited to the structure described
above.
[0074] The spinning machine 1 includes the plurality
of spinning units 2, the yarn joining cart 3, the waste col-
lecting section 30, and the suction duct 13 as a discharge
section. Each spinning unit 2 includes the spinning device
9 adapted to supply the spun yarn 10 and the winding
device 12 adapted to wind the spun yarn 10 supplied
from the spinning device 9 into the package 41. The yarn
joining cart 3 is provided to travel along an arrangement
direction of the plurality of the spinning units 2 and adapt-
ed to perform an operation with respect to at least one
of the spinning units 2. The waste collecting section 30
is provided in the yarn joining cart 3, and adapted to ac-
commodate fiber wastes. The suction duct 13 is provided
within an arrangement range of the plurality of the spin-
ning units 2, and adapted to receive discharge of the fiber

wastes accommodated in the waste collecting section 30.
[0075] The discharge section further includes the suc-
tion duct 13 and the first connecting section 32. The suc-
tion duct 13 is arranged in a direction substantially parallel
to a travelling direction of the yarn joining cart 3 and pro-
vided with a plurality of supplying sections 15 for supply-
ing the suction airflow at least to the yarn joining cart 3.
The first connecting section 32 is adapted to connect the
waste collecting section 30 to at least one of the supplying
sections 15 at a discharge position, which is a position
where the fiber wastes are discharged from the waste
collecting section 30.
[0076] The yarn joining cart 3 includes the yarn joining
device 20, the first guiding device 18, and the second
guiding device 19. The yarn joining device 20 is adapted
to perform a yarn joining operation of joining a yarn end
from the spinning device 9 and a yarn end from the wind-
ing device 12 when continuation of the spun yarn 10 is
disconnected. The first guiding device 18 is adapted to
catch the yarn end from the spinning device 9 by suction
and to guide the yarn end to the yarn joining device 20.
The second guiding device 19 is adapted to catch the
yarn end from the winding device 12 by suction and to
guide the yarn end to the yarn joining device 20.
[0077] The spinning machine 1 further includes the
second connecting section 31 adapted to connect the
first guiding device 18 and the second guiding device 19
to the supplying sections 15.
[0078] The yarn joining cart 3 is adapted to accommo-
date the fiber wastes during a suction operation by at
least one of the first guiding device 18 and the second
guiding device 19, and to discharge the fiber wastes from
the waste collecting section 30 while the suction opera-
tion by the first guiding device 18 and the second guiding
device 19 is stopped.
[0079] The yarn joining device 20 includes the first un-
twisting nozzle 21 adapted to blow fibers of the yarn end
from the spinning device 9 by air, and a second untwisting
nozzle 22 adapted to blow fibers of the yarn end from the
winding device 12 by air. The air blowing direction of the
first untwisting nozzle 21 and the second untwisting noz-
zle 22 is set towards the waste collecting section 30.
[0080] The spinning device 9 is a pneumatic spinning
device adapted to spin the fiber bundle 8 by a whirling
airflow to produce the spun yarn 10.

Claims

1. A spinning machine comprising:

a plurality of spinning units (2), each spinning
unit (2) including a yarn supplying device (9)
adapted to supply a spun yarn (10), and a wind-
ing device (12) adapted to wind the spun yarn
(10) supplied from the yarn supplying device (9)
into a package (41),
an operation cart (3) provided to travel along an
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arrangement direction of the plurality of the spin-
ning units (2) and adapted to perform an oper-
ation with respect to at least one of the spinning
units (2),
a waste collecting section (30) provided in the
operation cart (3), and adapted to accommodate
fiber wastes, characterized by
a discharge section provided within an arrange-
ment range of the plurality of the spinning units
(2), and adapted to receive discharge of the fiber
wastes from the waste collecting section (30).

2. The spinning machine according to claim 1, charac-
terized in that the discharge section includes:

a suction duct (13) arranged in a direction sub-
stantially parallel to a travelling direction of the
operation cart (3) and on which a plurality of sup-
plying sections (15) are formed, each of the sup-
plying sections (15) being adapted to supply a
suction airflow to at least the operation cart (3),
and
a first connecting section (32) adapted to con-
nect the waste collecting section (30) to at least
one of the supplying sections (15) at a discharge
position where the fiber wastes are discharged
from the waste collecting section (30).

3. The spinning machine according to claim 2, charac-
terized in that the operation cart (3) includes:

a yarn joining device (20) adapted to perform a
yarn joining operation of joining a yarn end (10a)
from the yarn supplying device (9) and a yarn
end (10b) from the winding device (12) when
continuation of the spun yarn (10) is disconnect-
ed,
a first guiding device (18) adapted to catch the
yarn end (10a) from the yarn supplying device
(9) by suction and to guide the yarn end (10a)
to the yarn joining device (20), and
a second guiding device (19) adapted to catch
the yarn end (10b) from the winding device (12)
by suction and to guide the yarn end (10b) to
the yarn joining device (20).

4. The spinning machine according to claim 3, charac-
terized by a second connecting section (31) adapted
to connect the first guiding device (18) and the sec-
ond guiding device (19) to at least one of the sup-
plying sections (15).

5. The spinning machine according to claim 3 or claim
4, characterized in that the operation cart (3) is
adapted to accommodate the fiber wastes during a
suction operation by at least one of the first guiding
device (18) and the second guiding device (19), and
to discharge the fiber wastes from the waste collect-

ing section (30) while the suction operation by the
first guiding device (18) and the second guiding de-
vice (19) is stopped.

6. The spinning machine according to any one of claim
1 through claim 5, characterized in that the yarn
joining device (20) includes:

a first untwisting nozzle (21) adapted to blow
fibers of the yarn end (10a) from the yarn sup-
plying device (9), and
a second untwisting nozzle (22) adapted to blow
fibers of the yarn end (10b) from the winding
device (12),
wherein an air blowing direction of the first un-
twisting nozzle (21) and the second untwisting
nozzle (22) is set towards the waste collecting
section (30).

7. The spinning machine according to any one of claim
1 through claim 6, characterized in that the yarn
supplying device (9) includes a pneumatic spinning
device adapted to spin a fiber bundle (8) to produce
the spun yarn (10).
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