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Description
Field of the Invention

[0001] The present invention relates to a spinning
method and apparatus which manufactures a spun yarn
by allowing a whirling air current to act on a bundle of
fibers drafted by a draft device to twist the fibers.

Background of the Invention

[0002] A conventional spinning method and appara-
tus is known (The Unexamined Japanese Patent Appli-
cation Publication (Tokkai-Hei) No. 2001-40532). Ac-
cording to this method and apparatus, simply by supply-
ing a bundle of fibers drafted by a draft device to a spin-
ning member composed of a nozzle member generating
a whirling air current, a hollow guide shaft, and the like
withoutinserting ayarn called a"seed yarn" or a "leading
yarn" through the spinning member, a yarn is generated
and discharged (yarn discharging spinning, described
later) using the nozzle member of the spinning member
and an auxiliary nozzle formed in the hollow guide shaft.
Subsequently, a yarn joining device joins together the
yarn generated by the spinning member and a yarn con-
nected to a winding package to allow spinning to be
started or allow spinning to be resumed after yarn break-
age.

[0003] In the above described conventional spinning
method and apparatus, to enhance the reliability of the
yarn discharging spinning, i.e. the resumption of spin-
ning after yarn breakage, it is necessary to allow air cur-
rents from the nozzle member and the auxiliary nozzle
to sufficiently and reliably act on a bundle of fibers during
the yarn discharging spinning. The spinning speed of
the spinning apparatus used during the yarn discharging
spinning carried out during a spinning resuming opera-
tion after yarn breakage or at the start of spinning is set
taking the above point into account. Thus, disadvanta-
geously, a normal spinning speed is limited by the spin-
ning speed of the yarn discharging spinning. This pre-
vents the spinning speed of the spinning apparatus from
being increased.

Summary of the Invention

[0004] Itis an object of the present invention to solve
the problems of the above described conventional spin-
ning method and apparatus. To accomplish this object,
the present invention has the features described below.
[0005] Ina spinning method of drafting supplied fibers
at a predetermined total draft ratio and then spinning the
fibers using a spinning member composed of a nozzle
member having a nozzle hole, first, before yarn dis-
charging spinning, the amount of fibers supplied to the
spinning member per unit time in a normal spinning state
is changed to the amount of fibers supplied per unit time
during the yarn discharging spinning, the latter amount
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being different from the former amount, and after the
yarn discharging spinning has ended, the changed
amount of fibers supplied is returned to the amount of
fibers supplied in the normal spinning state.

[0006] Second, a yarn feeding device is provided
which exerts feeding force on a yarn spun out by the
spinning member, and on the basis of a timing with
which the yarn feeding device starts exerting yarn feed-
ing force, the changed amount of fibers supplied is re-
turned to the amount of fibers supplied in the normal
spinning state.

[0007] Third, the amount of fibers supplied can be
changed by changing, before the yarn discharging spin-
ning, the total draft ratio to one different from the total
draft ratio used in the normal spinning state, and return-
ing the changed total draft ratio to the total draft ratio
used in the normal spinning state, after the yarn dis-
charging spinning has ended.

[0008] Fourth, the spinning member is composed of
a nozzle member having a nozzle hole and a hollow
guide shaft, and for a yarn joining operation, the yarn
discharging spinning is carried out by injecting a whirling
air current from the nozzle member and injecting com-
pressed air from an auxiliary nozzle formed in the hollow
guide shaft, into a yarn passage to generate suction
force directed from an opening formed in a tip of the hol-
low guide shaft, toward a yarn discharge port.

[0009] Further, in a spinning apparatus comprising a
draft device which drafts supplied fibers and a spinning
member composed of a nozzle member, first, the appa-
ratus further comprises a draft device which drafts sup-
plied fibers and fiber supply amount control means
which can operate to switch the amount of fibers per unit
time supplied to the spinning member by the draft device
in a normal spinning state, to the amount of fibers sup-
plied to the spinning member by the draft device during
yarn discharging spinning and normal spinning state.
[0010] Second, the spinning apparatus further com-
prises a yarn feeding device which exerts feeding force
on a yarn spun out by the spinning member, and the
controls means provides such control that the changed
amount of fibers supplied is returned to the amount of
fibers supplied in the normal spinning state, on the basis
of a timing with which the yarn feeding device starts ex-
erting yarn feeding force.

[0011] Third, the control means is total draft ratio
change control means which can change a total draft
ratio of the draft device used in a normal spinning state
to one for yarn discharging spinning.

[0012] Fourth, the spinning apparatus comprises a
plurality of spinning units arranged in line and each com-
prising the draft device and spinning member, and the
draft device is composed of a plurality of draft rollers
rotating at different rotation speeds, and at least one of
the plurality of rollers can be controlled to rotate at one
of different speeds corresponding to the respective spin-
ning units. Fifth, the roller that can be controlled to rotate
at one of the different speeds corresponding to the re-
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spective spinning units is different from a front roller.
Sixth, the at least one of the plurality of rollers is driven
by a motor that drives a corresponding one of the spin-
ning units, and control means is disposed which controls
the rotation speed of the motor for each spinning unit.
Seventh, the motor is a stepping motor. Eighth, the spin-
ning member is composed of a nozzle member and a
hollow guide shaft, and an auxiliary nozzle is provided
which injects, during yarn discharging spinning, com-
pressed air into a passage in the hollow guide shaft to
generate suction force directed from an opening formed
in a tip of the hollow guide shaft, toward a yarn discharge
port.

Brief Description of the Drawings
[0013]

Figure 1 is a perspective view of a spinning unit con-
stituting a spinning apparatus according to the
present invention.

Figure 2 is a schematic front view of the spinning
apparatus and a yarn joining carriage according to
the present invention.

Figure 3 is a side sectional view of a spinning mem-
ber constituting the spinning apparatus according
to the present invention.

Figure 4 is a schematic side view including a control
block and other components of the spinning appa-
ratus according to the present invention.

Figure 5 is a graph showing the relationship be-
tween the rotation speed of individual-spindle-driv-
ing motor and time during a joining operation.

Detailed Description of the Preferred Embodiments

[0014] Anembodiment of the presentinvention will be
described below. However, the present invention is not
limited to the present embodiment but other embodi-
ments are possible unless they deviate from the spirits
of the present invention.

[0015] First, with reference to Figures 1 and 2, brief
description will be given of a spinning unit constituting
a spinning apparatus according to the presentinvention.
[0016] 1 is a bundle of fibers accommodated in a can
2. (D) is a 4-line draft device taken by way of example
and composed of a plurality of draft rollers including a
back roller 3, a third roller 4, a second roller 5 around
which an apron belt 5a is installed, and a front roller 6.
(S) is a spinning member described later. 7 is a yarn
feeding member composed of a nip roller 7a and a de-
livery roller 7b. 8 is a slack tube in which a yarn dis-
charged from the spinning member (S) that has re-
sumed spinning is reserved. 9 is a yarn clearer.

[0017] 10 is a package wound around a bobbin 12
supported by a bobbin holder 11. The package 10 is con-
figured so as to be rotated by having a friction roller 13
abutting against its surface. 14 is a traversing guide of
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a traversing device (not shown in the drawings). A wind-
ing member (W) is constituted by the bobbin 12 support-
ed by the bobbin holder 11, the friction roller 13, the tra-
versing guide 14, and others.

[0018] The bundle of fibers 1 drawn out from the can
2 via a guide bar 15 is drafted by the draft device (D)
and then enters the spinning member (S). The spinning
member (S) then forms the fibers into a yarn. The yarn
Y discharged by the spinning member (S) is fed toward
the package 10 while being sandwiched between the
nip roller 7a and the delivery roller 7b, constituting the
yarn feeding member 7. Then, while being traversed by
the traversing guide 14, the yarn Y is wound around the
package 10 which abuts against the friction roller 13 and
is rotating.

[0019] A spinning apparatus is composed of a large
number of spinning units (U) arranged in line along a
frame (F), the spinning units (U) each being composed
of the draft device (D), the spinning device (S), the yarn
feeding member 7, the slack tube 8, the yarn clearer 9,
the winding member (W), and others as described
above.

[0020] As shown in Figure 2, E1 is a motor box dis-
posed at one end of the spinning apparatus, and E2 is
a blower box disposed at the other end of the spinning
apparatus. (A) is a yarn joining carriage configured to
run on a rail (R) disposed along a longitudinal direction
of the spinning apparatus. On the yarn joining carriage
(A) are disposed a well-known suction nozzle (a1) as
spinning member side yarn capturing means, a well-
known yarn joining device (a2) such as a knotter or a
splicer, a well-known suction mouth (a3) as package
side yarn capturing means, and the like.

[0021] Now, the spinning member will be described
with reference to Figure 3.

[0022] As shown in Figure 3, 16 is a fiber introducing
block having an introduction port 16a into which the bun-
dle of fibers 1 drafted by the draft device (D) and a nee-
dle 16b disposed on a channel for the bundle of fibers
1. The fiber introducing block 16 is fitted into an attach-
ing hole 17a formed in a tip of the nozzle member 17. A
substantially-cone-frustum-shaped space portion 17c
having an inner peripheral wall 17b inclined to so as to
diverge away from the fiber introducing block 16 is
formed downstream of the attaching hole 17a, into
which the fiber introducing block 16 has been fitted. 17d
is a plurality of nozzle holes formed in the nozzle mem-
ber 17 and located close to the fiber introducing block
16. 17e is a compressed air supply member in which an
air passage 17e1 is formed so as to surround the nozzle
holes 17d. The compressed air supply member 17e is
connected to a compressed air supply source (not
shown in the drawings).

[0023] 17fis asuction hole formed in a cylindrical por-
tion 17g of the nozzle member 17. A pipe 18 connected
to an air suction source (not shown in the drawings) is
connected to the suction hole 17g.

[0024] 19 is a hollow guide shaft. The hollow guide
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shaft 19 has a cone-frustum-shaped tip portion 19a and
a cylindrical portion 19c having an annular internal air
passage 19b. A yarn passage 19d is formed along the
axis of the hollow guide shaft 19. The internal air pas-
sage 19b and the yarn passage 19d are connected to-
gether via an auxiliary nozzle 19e. Further, a pipe 21
connected to a compressed air supply source (not
shown in the drawings) is connected to the internal air
passage 19b via a connecting member 20 connected to
a through-hole 19f formed in the cylindrical portion 19c.
The auxiliary nozzle 19e is configured to lie closer to the
tip portion 19a than the through-hole 19f formed in the
cylindrical portion 19c. Compressed air from the com-
pressed air supply source enters the internal air pas-
sage 19b via the connecting member 20 and the pipe
21. Subsequently, the compressed air is injected from
the auxiliary nozzle 19e and enters the yarn passage
19d formed in the hollow guide shaft 19. The air then
flows toward a yarn discharge port 199 located opposite
the tip portion 19a of the hollow guide shaft 19.

[0025] The hollow guide shaft 19 is fitted into an at-
taching hole 22a formed in a shaft attaching member
22. The shaft attaching member 22 is configured to be
merged with the nozzle member 17 by fitting its fitting
portion 22b into the cylindrical portion 17g of the nozzle
member 17. Further, the cone-frustum-shaped tip por-
tion 19a of the hollow guide shaft 19 is arranged in the
substantially-cone-frustum-shaped space portion 17c.
The tip portion 19a is also arranged opposite the needle
16b attached to the fiber introducing block 16.

[0026] Now, briefdescription will be given of a process
of generating the yarn Y using the spinning unit consti-
tuting the spinning apparatus configured as described
above.

[0027] The bundle of fibers 1 is drawn out from the
can 2 and then supplied to the draft device (D). The bun-
dle of fibers 1 is then drafted at a predetermined total
draft ratio by the draft device (D). Then, the bundle of
fibers 1 is introduced into the introducing hole 16a of the
fiber introducing block 16 by a sucking air current gen-
erated near the introducing hole 16a owing to the action
of air injected from the nozzle hole 17d in the nozzle
member 17. Subsequently, the bundle of fibers 1 is fed
along the periphery of the needle 16b and enter a spin-
ning chamber 17¢1 located in the space portion 17c,
formed in the nozzle member 17, and between the tip
portion 19a of the hollow guide shaft 19 and the fiber
introducing block 16.

[0028] The fibers constituting the bundle of fibers 1
sucked into the spinning chamber 17¢1 undergo the ac-
tion of a whirling air current injected from the nozzle hole
17d and whirling near the tip portion 19a of the hollow
guide shaft 19. While being separated from the bundle
of fibers 1, some of the fibers are reversedand wrapped
around the outer periphery of tip portion 19a of the hol-
low guide shaft 19. Furthermore, the fibers are swung
around the yarn Y being generated and is wrapped its
outer periphery. The fibers are thus twisted in the direc-
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tion of the whirling air current. Further, part of the twist
applied by the whirling air current attempts to propagate
toward the front roller 6. However, the needle 16b hin-
ders the propagation to prevent the bundle of fibers 1
fed from the front roller 6 from being twisted by this twist.
The fibers twisted by the whirling air current are sequen-
tially formed into the truly twisted-like yarn Y, composed
of a core fiber and a wrapping fiber wound around the
core fiber. Then, the yarn Y passes through the yarn
passage 19d in the hollow guide shaft 19 and is then
discharged from the yarn discharge port 19g. During
such a normal process of generating the yarn Y, com-
pressed air from the compressed air supply source is
not supplied to the internal air passage 19b in the hollow
guide shaft 19 via the pipe 21 and the connecting mem-
ber 20. Consequently, the feeding of compressed air
from the auxiliary nozzle 19e into the yarn passage 19d
is not carried out.

[0029] In a normal spinning state, the yarn Y passes
through the yarn passage 19d in the hollow guide shaft
19 and then exits the yarn discharge port 19g. The yarn
Y is then fed toward the package 10 while being sand-
wiched between the nip roller 7a and delivery roller 7b,
constituting the yarn feeding member 7. Subsequently,
while being traversed by the traversing guide 14, the
yarn Y is thus wound around the package 10, which
abuts against the friction rollers 13 and is rotating.
[0030] Now, description will be given of a yarn joining
operation performed by the spinning apparatus config-
ured as described above.

[0031] Atthe start of spinning or when the yarn is bro-
ken, the back roller 3 and the third roller 4 are stopped.
Accordingly, the bundle of fibers 1 is cut between the
stopped third roller 4 and the second roller 5, which is
always rotated. The tip portion of the bundle of fibers 1
is gripped by the stopped third roller 4. For a yarn joining
operation, the back roller 3 and the third roller 4 are re-
driven to feed out the bundle of fibers 1. The bundle of
fibers 1 is also supplied to the spinning member (S) via
the second roller 5 and front roller 6, which are always
rotationally driven. Simultaneously with the resumption
of driving of the draft device (D), which has been
stopped, compressed air starts to be injected from the
nozzle hole 17d in the nozzle member 17 and from the
auxiliary nozzle 19e in the hollow guide shaft 19. That
is, during a yarn joining operation, compressed air is in-
jected from the nozzle hole 17d in the nozzle member
17, while compressed air from the compressed air sup-
ply source is supplied to the internal air passage 19b in
the hollow guide shaft 19 via the pipe 21 and the con-
necting member 20. Consequently, compressed air is
also injected from the auxiliary nozzle 19e into the pas-
sage 19d.

[0032] While whirling, the compressed air injected
from the nozzle hole 17d in the nozzle member 17 flows
in the direction in which the bundle of fibers 1 is fed.
[0033] Thus, the bundle of fibers 1 introduced into the
introducing hole 16a in the fiber introducing block 16 is
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fed to the neighborhood of the tip portion 19a of the hol-
low guide shaft 19 via the needle 16b, while being loose-
ly falsely twisted by the whirling air current. Further, the
compressed air injected from the auxiliary nozzle 19e
flows along the yarn passage 19d formed in the hollow
guide shaft 19, while forming a whirling air current. This
compressed air also generates an air flow near an open-
ing 19h formed in the tip portion 19a of the hollow guide
shaft 19, the air flow flowing in a suction direction (to-
ward the interior of the hollow guide shaft 19). Thus, the
bundle of fibers 1 can be continuously drawn into the
yarn passage 19d in the hollow guide shaft 19.

[0034] The falsely twisted bundle of fibers 1 fed to the
neighborhood of the opening 19h formed in the tip por-
tion 19a of the hollow guide shaft 19, is sucked into the
yarn passage 19d through the opening 19h. Then, in the
yarn passage 19d, the bundle of fibers 1 is exposed to
the whirling air current generated by the compressed air
injected from the auxiliary nozzle 19e. The loosely false-
ly twisted bundle of fibers 1 is spun into a fasciated-fib-
ers-like yarn (fasciated yarn) by the whirling air current
generated in the spinning chamber 17¢1 by the com-
pressed air injected from the nozzle hole 17d in the noz-
zle member 17 as well as the whirling air current gener-
ated in the yarn chamber 19d in the hollow guide shaft
19 by the compressed air injected from the auxiliary noz-
zle 19e in the hollow guide shaft 19. At the same time,
the yarn is discharged from the yarn discharge port 19g
in the hollow guide shaft 19.

[0035] The term "yarn discharging spinning" refers to
the state in which after yarn breakage, the back roller 3
and the third roller 4 are re-driven to restart feeding the
bundle of fibers 1 to spin a fasciated-fibers-like yarn us-
ing the compressed air injected from the nozzle hole 17d
in the nozzle member 17 as well as the compressed air
injected from the auxiliary nozzle 19e formed in the hol-
low guide shaft 19, as described above.

[0036] Once an appropriate time has passed after the
above described yarn discharging spinning, the com-
pressed air stops being fed from the compressed air
supply source to the internal air passage 19b in the hol-
low guide shaft 19, and the compressed air stops being
injected from the auxiliary nozzle 19e into the yarn pas-
sage 19d. Then, the whirling air current in the hollow
guide shaft 19 disappears to bring the apparatus into a
normal spinning state.

[0037] SpinningoftheyarnY is resumed as described
above. The yarn'Y is sucked into the well-known suction
nozzle (a1), which is disposed in the yarn joining car-
riage (A) stopped at the position of the spinning unit U
that is to perform a yarn joining operation and is rota-
tionally movable to the neighborhood of the yarn dis-
charge port 19g in the hollow guide shaft 19, by its up-
ward rotational movement. Subsequently, as the suction
nozzle (a1) rotationally moves downward, the yarn Y is
introduced into the well-known yarn joining device (a2),
disposed in the yarn joining carriage (A). While being
guided toward the yarn joining device (a2) by the suction

10

15

20

25

30

35

40

45

50

55

nozzle (a1), the yarn Y is sandwiched between the nip
roller 7a and the delivery roller 7b, constituting the yarn
feeding member 7. On the other hand, the terminal por-
tion of the yarn Y wound around the package 10 is
sucked into the well-known suction mouth (a3), dis-
posed in the yarn joining carriage (A). Subsequently, as
the suction mouth (a3) rotationally moves upward, the
terminal portion of the yarn Y is introduced into the yarn
joining device (a2). Then, the yarn Y generated by the
spinning member (S) and the yarn Y drawn out from the
package 10 are both introduced into the yarn joining de-
vice (a2). The yarn joining device (a2) is then driven to
join both yarns Y to complete the yarn joining operation.
The extra yarn Y generated during the yarn joining op-
eration is reserved in the slack tube 8.

[0038] Now, with reference to Figures 2 and 4, de-
scription will be given of operations and driving control
of the draft device (D), spinning member (S), yarn feed-
ing member 7, yarn clearer 9, and winding member (W),
and others.

[0039] M1 is a individual-spindle-driving motor ar-
ranged for each spinning unit U to drive the back roller
3 and the third roller 4. The back roller 3 and the third
roller 4 are rotationally driven using an endless belt (b1)
extended between a pulley 3a attached to the back roller
3 and a pulley 4a attached to the third roller 4 and a
pulley (m1) attached to an output shaft of the individual-
spindle-driving motor M1. The individual-spindle-driving
motor M1 is configured to have its rotation speed con-
trolled by a central control device C1 as a higher con-
troller via a motor driver MD1. In this case, the individual-
spindle-driving motor M1 may be a stepping motor. This
eliminates the need for a rotation detector such as an
encoder to enable control using an open loop.

[0040] M2 is a common motor that rotationally drives
the second roller 5 via a transmission T1 and that rota-
tionally drives the front roller 6, the delivery roller 7b,
constituting the yarn feeding member 7, and the friction
roller 13. This single common motor M2 is disposed in
the motor box E1 and shared by the plurality of spinning
units U, constituting the spinning apparatus. The com-
mon motor M2 is configured to be controlled, via a motor
driver MD2, by a central control device C2 as a higher
controller disposed in the motor box E1. Then, if the
common motor M2 is accelerated or decelerated via the
motor driver MD2 according to a command from the cen-
tral control device C2, the second roller 5, the front roller
6, the yarn feeding member 7, and the friction roller 13
are controlled to synchronize with one another while
maintaining a predetermined rotation speed ratio. Since
the back roller 3, the third roller 4, the second roller 5,
and the front roller 6 rotate at different rotation speeds,
it is possible to perform a drafting operation at a prede-
termined total draft ratio.

[0041] The thickness (yarn count) of the yarn gener-
ated depends mainly on the amount of fibers discharged
from the front roller 6 and supplied to the spinning mem-
ber (S). With the conventional spinning apparatus, even
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during a yarn joining operation in the spinning appara-
tus, the same amount of fibers as that used for the nor-
mal yarn generating operation is supplied to the spin-
ning member (S) by the draft device (D).

[0042] However, if an inappropriate amount of fibers
are supplied during yarn discharging spinning for a yarn
joining operation, the yarn discharging spinning may fail.
For example, it is assumed that yarn breakage occurs
while a spun yarn Y of a smaller yarn count is being gen-
erated. Then, when the above described yarn discharg-
ing spinning is carried out by supplying the spinning
member (S) with the same amount of fibers as that used
for a normal operation of generating a yarn of a smaller
yarn count, the amount of fibers is small and insufficient
to bundle the fibers in generating a fasciated yarn for
the yarn spinning discharging. Thus, the yarn genera-
tion for the yarn discharging spinning may fail. For ex-
ample, if the yarn discharging spinning is carried out at
high speed, the fibers are not sufficiently bundled be-
cause they are exposed to a whirling air current only a
short time and for the above described reason.

[0043] Consequently, the yarn generated is not strong
enough to endure being spun out downward. In contrast,
it is assumed that yarn breakage occurs while a spun
yarn of a larger yarn count is being generated. Then,
when the above described yarn discharging spinning is
carried out by supplying the spinning member (S) with
the same amount of fibers as that used for a normal op-
eration of generating a yarn of a larger yarn count, the
amount of fibers so large that the opening 19h in the
hollow guide shaft 19 of the spinning member (S) may
be filled with the fibers. Thus, the yarn generation for
the yarn discharging spinning may fail.

[0044] Referring mainly to Figure 4 and Figure 5,
showing the relationship between the rotation speed of
the individual-spindle-driving motor M1 and time during
a yarn joining operation, description will be given of a
yarn joining operation according to an embodiment of
the present invention which operation improves the suc-
cess rate of the above described yarn discharging spin-
ning.

[0045] If the yarn Y generated has a defective part
such as a thicker portion such as a slab or a thinner por-
tion, the defective potion is detected by the yarn clearer
9. The yarn Y the defective portion of which has been
detected is cut by the cutter. A part of the cut yarn Y
which is connected to the package 10 is wound around
the package 10. A yarn defective-part detection signal
from the yarn clearer 9 is inputted to the central control
device C1 as shown in Figure 4. On the basis of this
yarn defective-part detection signal, the central control
device C1 stops driving of the individual-spindle-driving
motor M1 via the motor driver MD1. Then, the back roller
3 and the third roller 4 stops rotating to cut the bundle
of yarns 1 between the second roller 5, which are always
rotated, and the third roller 4 (time T1 in Figure 5). The
bundle of fibers 1 fed out from the second roller 5 and
the front roller 6, which are always rotated, is supplied
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to the spinning member (S), which is still being driven.
The bundle of fibers 1 is then formed into a yarn Y. The
yarn'Y generated is sucked into a duct (not shown in the
drawings) for removal, the duct being located immedi-
ately upstream of the cutter. Subsequently, compressed
air stops being injected from the nozzle hole 17d formed
in the nozzle member 17, constituting the spinning
member (S), to stop the operation of the spinning mem-
ber (S). Further, the package 10 is separated from the
friction roller 13 to stop rotating.

[0046] Subsequently, the above described yarn dis-
charging spinning is carried out. However, for example,
if yarn breakage occurs while a spun yarn Y of a smaller
yarn count is being generated, when the above de-
scribed yarn discharging spinning is carried out by sup-
plying the spinning member (S) with the same amount
of fibers as that used for a normal operation of generat-
ing a yarn of a smaller yarn count, the yarn discharging
spinning may fail because of the small amount of fibers.
Accordingly, in the present embodiment, in resuming the
spinning process, the central control device C1 increas-
es the rotation speed of the individual-spindle-driving
motor M1, which rotationally drives the back roller 3 and
the third roller 4, via the motor driver MD1 compared to
the normal spinning. This reduces the total draft ratio
and increase the amount of fibers supplied to the spin-
ning member (S). This is because during the normal
spinning, the second roller 5 rotates faster than the back
roller 3 and the third roller 4 and because during the nor-
mal spinning, the front roller 6 rotates faster than the
second roller 5. In particular, the difference in rotation
speed between the second roller 5 and the front roller 6
is set to be larger than the other differences.

[0047] According to a command from the central con-
trol device C1, the back roller 3 and the third roller 4 are
re-driven to feed out the bundle of fibers 1, the tip of
which is gripped by the third roller 4, which is stopped
(time T2 in Figure 5). Further, as described above, ac-
cording to a command from the central control device
C1, the back roller 3 and the third roller 4 are rotated
faster than in the normal spinning state to reduce the
total draft ratio of the draft device (D). Thus, fibers the
amount of which is larger than that used for the normal
yarn generating process are supplied to the spinning
member (S) via the second roller 5 and the front roller
6 (time T3 in Figure 5). Substantially simultaneously with
the resumption of driving of the draft device (D), which
has been stopped, compression air restarts to be inject-
ed from the nozzle hole 17d formed in the nozzle mem-
ber 17, constituting the spinning member (S). Further,
compressed air is injected from the auxiliary nozzle 19e
formed in the hollow guide shaft 19. Thus, yarn dis-
charging spinning is carried out as described above. As
a result, the central control device C1 operates as fiber
supply amount control means and total draft ratio
change control means for switching the amount of fibers
supplied per unit time and the total draft ratio, respec-
tively, between the yarn discharging spinning and the
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normal spinning.

[0048] The yarnY generated by the yarn discharging
spinning is discharged from the yarn discharge port 199
in the hollow guide shaft 19. The yarn Y is sucked into
the suction nozzle (a1), which is disposed in the yarn
joining carriage (A) and is positioned close to the yarn
discharge port 19g, by its upward rotational movement,
and the yarn Y is thus captured (time T4 in Figure 5).
Subsequently, as the suction nozzle (a1) rotationally
moves downward, the yarn Y sucked and captured by
the suction nozzle (a1) is introduced into the yarn joining
device (a2), disposed in the yarn joining carriage (A).
While being guided toward the yarn joining device (a2)
by the suction nozzle (a1), the yarn Y is sandwiched be-
tween the nip roller 7a and the delivery roller 7b, consti-
tuting the yarn feeding member 7, and the yarn Y then
starts being fed and is thus stably fed out (time T5 in
Figure 5).

[0049] Further, concurrently with the above described
operation performed by the suction nozzle (a1) to intro-
duce the yarn Y into the yarn joining device (a2), a suc-
tion port in the suction mouth (a3), also disposed in the
yarn joining carriage (A), is moved closer to the package
10 being rotated by a reversing roller (not shown in the
drawings) in the direction opposite to a winding direc-
tion. The yarn Y wound around the package 10 is thus
sucked. Furthermore, the suction mouth (a3) is rotation-
ally moved upward to introduce the yarn Y into the yarn
joining device (a2). Then, the yarn Y generated by the
spinning member (S) and the yarn Y drawn out from the
package 10 are introduced into the yarn joining device
(a2). The yarn joining device (a2) is then driven to join
both yarnsY to complete the yarn joining operation (time
T8 in Figure 5). The extra yarn Y generated during the
yarn joining operation is temporarily reserved in the
slack tube 8. Further, a thicker portion of the yarn gen-
erated on the basis of the changed total draft ratio is
disposed of during the yarn joining operation performed
by the yarn joining device (a2). Consequently, such a
thicker portion is not wound around the package 10.
[0050] Also during the above described yarn dis-
charging spinning, the second roller 5, front roller 6, yarn
feeding member 7, and friction roller 13, rotationally driv-
en by the common motor M2, are controlled to synchro-
nize with one another as in the case with the normal
spinning process.

[0051] During the above described yarn discharging
spinning process, the changed total draft ratio is more
preferably returned to the normal total draft ratio after
the yarn feeding member 7 as a yarn feeding device has
started exerting force for feeding the yarn Y (time T5 in
Figure 5), particularly after the yarn discharging spin-
ning has completed (time T6 in Figure 5). As a result,
the yarn countis changed after the yarn feeding member
7 has started feeding the yarn stably. Therefore, the end
of the spun-out yarn can be more reliably fed out down-
stream. The yarn discharging spinning is carried out be-
tween the above described time T2 and T6. Subse-

10

15

20

25

30

35

40

45

50

55

quently, at the time T6, the compressed air stops being
injected from the auxiliary nozzle 19e. Then, the normal
true-twisting-like spinning process is resumed. Further,
the central control device C1 detects the time elapsing
after the start of the yarn discharging spinning to deter-
mine whether or not the timing has been reached with
which the yarn feeding member 7 starts exerting force
for feeding the yarn Y. On the basis of this detection, via
the motor driver MD1, the rotation of the individual-spin-
dle-driving motor M1 is returned to the rotation speed
for the normal yarn generating process (time T7 in Fig-
ure 5). Alternatively, to determine the timing for the time
t7 in Figure 5, a yarn detecting sensor may be disposed
in the suction nozzle (a1) to eliminate the need for the
central control unit C1 to detect that the yarn feeding
member 7 has started exerting force for feeding the yarn
Y. This enables the apparatus to more reliably detect
that the yarn discharging spinning has succeeded and
that the yarn spun out by this spinning has been suc-
cessfully captured. Alternatively, instead of causing the
central control device C1 to detect the above described
elapsed time, it is possible to return, during the yarn dis-
charging spinning, the changed total draft ratio to the
normal total draft ratio when or immediately after the
suction nozzle (a1) positioned close to the yarn dis-
charge port 19g starts to rotationally move downward
after sucking and capturing the yarn Y discharged from
the yarn discharge port 19g in the hollow guide shaft 19.
This arrangement enables the minimization of length of
a thicker portion of the yarn generated (between time t3
and time t7 in Figure 5) on the basis of the changed total
draft ratio. This serves to avoid the situation in which
part of such a thicker portion fails to be disposed of and
is used for joining and thus wound around the package
10.

[0052] On the other hand, during a normal yarn gen-
erating process, if yarn breakage occurs while a spun
yarn Y of a larger yarn count is being generated, when
the above described yarn discharging spinning is car-
ried out by supplying the spinning member (S) with the
same amount of fibers as that used for a normal opera-
tion of generating a yarn of a larger yarn count, the
amount of fibers so large that the opening 19h in the
hollow guide shaft 19, constituting the spinning member
(S), may be filled with the fibers. Thus, the yarn dis-
charging spinning may fail. In such a case, in resuming
the spinning process, the central control device C1 re-
duces the rotation speed of the individual-spindle-driv-
ing motor M1 via the motor driver MD1. This raises the
total draft ratio and reduces the amount of fibers sup-
plied to the spinning member (S). This operation is the
same as that in the above described embodiment ex-
cept that the amount of fibers supplied to the spinning
member (S). Its detailed description is thus omitted.
[0053] As described above, the success rate of the
yarn discharging spinning can be improved by control-
ling the rotation speeds of the back roller 3 and third
roller 4, constituting the draft device (D), to change the
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total draft ratio of the draft device (D) to properly adjust
the amount of fibers supplied to the spinning member
(S).

[0054] Further, the total draft ratio is changed by con-
trolling the rotation speeds of the back roller 3 and the
third roller 4 without controlling the rotation speed of the
front roller 6. Consequently, the spinning speed of the
yarnY remains unchanged. This allows the success rate
of the yarn discharging spinning to be improved even if
the spinning speed of the normal spinning is high speed.
It is unnecessary to change the rotation speed of the
second roller 5, front roller 6, yarn feeding member 7,
orfrictionroller 13, i.e. the rotation speed of the common
motor M2, which executes synchronous control, even
when the spinning speed is changed. Therefore, the
yarn discharging spinning can be stably carried out. Itis
also possible to simplify the control of the spinning ap-
paratus.

[0055] The above described embodiment shows the
example in which during the yarn discharging spinning,
the rotation speed of the individual-spindle-driving mo-
tor M1, which rotationally drives the back roller 3 and
the third roller 4, is changed according to a command
from the central control device C1. However, the back
roller 3 and the third roller 4 may be rotationally moved
by the common motor M2, disposed in the motor box
E1, whereas the front roller 6 may be rotationally moved
by the individual-spindle-driving motor M1. In this case,
the total draft ratio of the draft device (D) can be in-
creased by increasing the rotation speed of the individ-
ual-spindle-driving motor M1 and thus the rotation
speed of the front roller 6. In contrast, the total draft ratio
of the draft device (D) can be reduced by reducing the
rotation speed of the individual-spindle-driving motor
M1 and thus the rotation speed of the front roller 6. This
is because during the normal spinning, the second roller
5 rotates faster than the back roller 3 and the third roller
4, and because during the normal spinning, the front roll-
er 6 rotates faster than the second roller 5. In particular,
the difference in rotation speed between the second roll-
er 5 and the frontroller 6 is set to be larger than the other
differences.

[0056] Thus, in particular, when the yarn'Y of a smaller
yarn count is spun, if during the yarn discharging spin-
ning, the rotation speed of the individual-spindle-driving
motor M1 is lowered to reduce the draft ratio of the draft
device (D), then a yarn of a large yarn count is obtained
during the yarn discharging spinning, and the spinning
speed can be reduced. It is thus possible to allow whirl-
ing air currents from the nozzle hole 17d and auxiliary
nozzle 19e to more reliably act on the bundle of fibers.
Therefore, the success rate of the yarn discharging spin-
ning can be further improved.

[0057] Asdescribed above, if the rotation speed of the
front roller 6 is changed to change the total draft ratio of
the draft device (D), then the resulting spining speed
(yarn generation speed) of the spinning member (S) dif-
fers from the one used in the normal spinning state. Ac-
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cordingly, in such a case, the motor driver MD1 may give
a command to change the rotation speeds of the second
roller 5, yarn feeding member 7, and friction roller 13 so
as to control the second roller 5, the yarn feeding mem-
ber 7, and the friction roller 13 so as to synchronize with
one another.

[0058] The spinning member (S) need not be com-
posed of the nozzle hole 17d and the hollow guide shaft
19 in which the auxiliary nozzle 19e are formed. For ex-
ample, a fasciated yarn may be generated using two
nozzles that whirling air currents in different directions.
Alternatively, a fasciated yarn may be generated using
one nozzle and a pair of twisting rollers.

[0059] The present invention is configured as de-
scribed above and thus produces the effects described
below.

[0060] Before the yarn discharging spinning, the
amount of fibers supplied per unit time in the normal
spinning state is changed to the amount of fibers sup-
plied per unit time during the yarn discharging spinning,
the latter amount being different from the former
amount. Therefore, the success ratio of the yarn joining
increases.

[0061] The yarn feeding device is provided which ex-
erts feeding force on a yarn spun out by the spinning
member, and on the basis of the timing with which yarn
feeding device starts exerting yarn feeding force, the
changed amount of fibers supplied is returned to the
amount of fibers supplied in the normal spinning state.
Consequently, the yarn count is changed after the yarn
feeding member has started feeding the yarn stably.
This enables the spun-out yarn to be more reliably fed
out downstream.

[0062] At least one of the plurality of draft rollers con-
stituting the draft device and rotating at different speeds
is driven by the motor that drives each spinning unit. The
control means is disposed which controls the rotation
speed of the motor for each spinning unit. Consequently,
itis possible to change the total draft ratio of the spinning
unit which needs the yarn discharging spinning without
influence on other spinning units which perform the nor-
mal spinning.

Claims

1. A spinning method of drafting supplied fibers at a
predetermined total draft ratio and then spinning the
fibers using a spinning member composed of a noz-
zle member having a nozzle hole, the method being
characterized in that before yarn discharging spin-
ning, the amount of fibers supplied to said spinning
member per unit time in a normal spinning state is
changed to the amount of fibers supplied per unit
time during the yarn discharging spinning, the latter
amount being different from the former amount, and
after the yarn discharging spinning has ended, the
changed amount of fibers supplied is returned to the
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amount of fibers supplied in the normal spinning
state.

A spinning method according to Claim 1, charac-
terized in that a yarn feeding device is provided
which exerts feeding force on a yarn spun out by
said spinning member, and on the basis of a timing
with which the yarn feeding device starts exerting
yarn feeding force, said changed amount of fibers
supplied is returned to the amount of fibers supplied
in the normal spinning state.

A spinning method according to Claim 1 or Claim 2,
characterized in that said amount of fibers sup-
plied can be changed by changing, before the yarn
discharging spinning, the total draft ratio to one dif-
ferent from the total draft ratio used in the normal
spinning state, and returning said changed total
draft ratio to the total draft ratio used in the normal
spinning state, after the yarn discharging spinning
has ended.

A spinning method according to any one of Claim 1
to Claim 3, characterized in that said spinning
member is composed of a nozzle member having a
nozzle hole and a hollow guide shaft, and for a yarn
joining operation, the yarn discharging spinning is
carried out by injecting a whirling air current from
said nozzle member and injecting compressed air
from an auxiliary nozzle formed in the hollow guide
shaft, into a yarn passage to generate suction force
directed from an opening formed in a tip of the hol-
low guide shaft, toward a yarn discharge port.

A spinning apparatus comprising a draft device
which drafts supplied fibers and a spinning member
composed of a nozzle member, the apparatus being
characterized by further comprising fiber supply
amount control means which can operate to switch
the amount of fibers per unit time supplied to the
spinning member by the draft device in a normal
spinning state, to the amount of fibers supplied to
the spinning member by the draft device during yarn
discharging spinning and normal spinning state.

A spinning apparatus according to Claim 5, char-
acterized by further comprising a yarn feeding de-
vice which exerts feeding force on a yarn spun out
by said spinning member, and in that said controls
means provides such control that the changed
amount of fibers supplied is returned to the amount
of fibers supplied in the normal spinning state, on
the basis of a timing with which the yarn feeding de-
vice starts exerting yarn feeding force.

A spinning apparatus according to Claim 5 or Claim
6, characterized in that said control means is total
draft ratio change control means which can change

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

a total draft ratio of said draft device used in a nor-
mal spinning state to one for yarn discharging spin-
ning.

A spinning apparatus according to Claim 7, char-
acterized by comprising a plurality of spinning units
arranged in line and each comprising said draft de-
vice and spinning member, and in that the draft de-
vice is composed of a plurality of draft rollers rotat-
ing at different rotation speeds, and at least one of
said plurality of rollers can be controlled to rotate at
one of different speeds corresponding to the re-
spective spinning units.

A spinning apparatus according to Claim 8, char-
acterized in that the roller that can be controlled to
rotate at one of the different speeds corresponding
to the respective spinning units is different from a
front roller.

A spinning apparatus according to Claim 8 or Claim
9, characterized in that said at least one of said
plurality of rollers is driven by a motor that drives a
corresponding one of the spinning units, and control
means is disposed which controls the rotation
speed of said motor for each spinning unit.

A spinning apparatus according to Claim 10, char-
acterized in that said motor is a stepping motor.

A spinning apparatus according to any one of Claim
5 to Claim 11, characterized in that said spinning
member is composed of a nozzle member and a
hollow guide shaft, and an auxiliary nozzle is pro-
vided which injects, during yarn discharging spin-
ning, compressed air into a passage in the hollow
guide shaft to generate suction force directed from
an opening formed in a tip of the hollow guide shaft,
toward a yarn discharge port.
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