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(54) Spinning apparatus

(57)  Until now, ring spinning machines have pro-
duced the best yarn in terms of yarn strength and tex-
tural characteristics, but have been slower, less
productive, and more costly than some of the newer
high-speed spinning machines, such as open-end spin-
ning and air-jet spinning.

Still, since these newer spinning machines have not
been able to mimic the characteristics and benefits of
ring-spun yarn, their application has been limited. One
main problem has been the impossibility of measuring
yarn tension during spinning.

The present invention solves the problem by provid-
ing a tension sensor 15 that detects the tension of the
yarn Y between the drafting mechanism 101 and the
bobbin 6. The tension sensor 15 contacts and receives
pressure from the yarn Y, and a sensor main body 51
detects the yarn tension. Ideally, the angle of the bend
in the yarn Y at the point where the yarn Y meets a head
unit 52 is between 130 degrees and 170 degrees.
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Description

Field of the Invention

[0001] The present invention relates to a spinning
machine that drafts a sliver, applies atwist to the drafted
yarn, and winds the yarn into a rotary driven bobbin,
and more particularly, to a spinning machine capable of
measuring the tension of the yarn during spinning.

Background of the Invention

[0002] Currently, ring spinning machines are the
most commonly employed type of spinning machine
throughout the world, and can produce a yarn which
has a true twist and is superior in quality to other types
of yarn, both in terms of yarn strength and textural char-
acteristics. Ring spinning machines spin yarn at maxi-
mum yarn speeds of 20 to 30 meters per minute.
[0003] Among the revolutionary advances in spin-
ning technology over the years have been the advent of
open end spinning machines and air jet spinners. These
machines are typically capable of high speed yarn pro-
duction rates of hundreds meters per minute (for exam-
ple, 400 meters per minute). The yarn produced with
these machines is generally a fasciated spun yarn that
is weaker and has poorer textural characteristics than
ring-spun yarn.

[0004] Thus, although ring-spun yarn affords the
highest quality yarn in terms of strength and textural
characteristics, It offers low yarn production rates com-
pared to other yarn spinning methods.

[0005] Consequently, ring-spinning affords low pro-
ductivity, and is more costly than the other spinning
methods.

[0006] On the other hand, despite the higher yarn
production rates of the new spinning machines, the
yarns produced by these machines tend to have differ-
ent strength and textural characteristics and so on than
ring spun yarn, and the new yarn spinning technologies
have been generally limited to a narrow range of appli-
cations.

[0007] One of the main obstacles of ring spinning
machines is that it has been impossible to measure the
tension of the yarn being produced during spinning.
[0008] It is thus an object of the present invention to
provide a spinning machine that is capable of producing
yarn having characteristics very similar to ring-spun
yarn, but that spins yarn at a considerably higher speed
than ring-spinning machines, and further, to provide a
spinning machine that is capable of measuring yarn ten-
sion during spinning.

Summary of the Invention
[0009] In order to accomplish this object, the

present invention is a spinning apparatus that forms a
spun yarn by applying a twist to a fiber bundle that has
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been drafted by a drafting mechanism, the twist applied
through the rotation of a bobbin into which the spun yarn
is wound, wherein the spinning apparatus is provided
with a tension detection means for detecting the tension
of the yarn between the drafting mechanism and the
bobbin.

[0010] According to the another present invention,
the spinning apparatus applies the twist to the yarn
using a rotatable funnel that covers the bobbin, wherein
the funnel is rotationally driven in synchronization with
the bobbin.

[0011] According to the another present invention,
the yarn tension detection means is comprised of a
head unit that contacts and applies pressure against the
yarn and a detector that determines the tension of the
yarn.

[0012] According to the another present invention,
the angle at which the yarn is bent at the head unit is
between 130 degrees and 170 degrees.

Brief Description of the Accompanying Drawings
[0013]

Figure 1 is a side-view showing the spinning appa-
ratus of the present invention.

Figure 2 is a side-view showing the bobbin and fun-
nel of the spinning apparatus.

Figure 3 shows the bend of the yarn where it con-
tacts the tension sensor.

Figure 4 is frontal view of the tension sensor.
Figure 5 is a side-view of the tension sensor.

Detailed Description of the Preferred Embodiments

[0014] The preferred embodiments of the present
invention will now be explained in detail with reference
to the accompanying drawings.

[0015] The spinning apparatus shown in Figures 1
and 2 processes a yarn Y by drafting a sliver S with a
drafting mechanism 101, applying a twist to the drafted
yarn'Y with a twisting mechanism 102, and then winding
the yarn Y into a bobbin 6.

[0016] The drafting mechanism 101 is comprised
(in order relative to the direction in which the yarn
progresses) of a pair of back rollers 2, a middle roller
unit 3 including a pair of apron rollers 3a, and a pair of
front rollers 4. As the sliver S passes through the vari-
ous rollers 2, 3, 4, it is drafted to a predetermined thick-
ness.

[0017] The twisting mechanism 102 includes a fun-
nel 5 that opens out to the downstream side of the yarn
path and covers the bobbin 6, and a funnel holding unit
21 that holds the funnel 5 so that the funnel 5 can rotate
freely. The funnel 5 includes a funnel main body 5a .
The funnel 5 is held by the bearings 22, 22 of a shaft
unit 5b that extends upward, and is held so as to be
freely rotatable. The funnel main body 5a is rotatable via
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a funnel driving motor 23 that is arranged inside the fun-
nel holding unit 21.

[0018] The funnel driving motor 23 is comprised of
a rotary magnet 25 that is fixedly attached to shaft unit
5b, and a stator coil 24 that is arranged around the
rotary magnet 25 and is fixedly attached to the casing
21a of the funnel holding unit 21.

[0019] The bobbin 6 is formed integrally with a spin-
dle 7, and is rotatable. The spindle 7 is held by the bear-
ings 9, 9 of a spindle holding unit 8, and is held so as to
be fully rotatable.

[0020] The spindle 7 can be rotated by a spindle
driving motor 10 arranged inside the spindle holding unit
8. The spindle driving motor 10 is comprised of a rotary
magnet 12 fixedly attached to the spindle 7, and a stator
coil 11 fixedly attached to the casing 8a of the spindle
holding unit 8, the coil 11 arranged so as to face the
rotary magnet 12.

[0021] The spindle 7 and the shaft 5b of the funnel
5 are arranged coaxially, and the spindle 7 and the fun-
nel 5 are each axially rotated by their respective driving
motors 10, 23.

[0022] A hole 5c is formed in the axial direction in
the shaft 5b of the funnel 5. The hole 5c allows the
upper circumferential surface of the shaft 5b to commu-
nicate with an opening 5d formed in the upper surface of
the funnel main body 5a.

[0023] The yarn Y that has been processed by the
draft mechanism 101 passes through the hole 5c¢ at the
top of the funnel 5, exits the funnel main body 5a at the
openning 5d, is passed around the periphery of the fun-
nel 5a, and is taken up into the bobbin 6.

[0024] A tension sensor 15, comprising the tension
detection means, is arranged between the draft mecha-
nism 101 and the twisting mechanism 102. The sensor
15 detects the tension of the yarn during spinning. The
bobbin 6 is comprised such that it is vertically moveable
relative to the funnel 5.

[0025] As bobbin 6, which rotates integrally with
spindle 7 via spindle driving motor 10, is rotationally
driven at the same time as the funnel 5 is driven via the
funnel driving motor 23, a twist is applied to the yarn Y,
and the yarn Y is taken up into the bobbin 6 as it is
twisted. When the yarn Y is taken up into the bobbin 6,
the bobbin 6 is moved up and down relative to the funnel
5, thus systematically winding the yarn around the bob-
bin 6.

[0026] The rotary speeds of the funnel driving
motor 23 and the spindle driving motor 10 are individu-
ally controlled by a controller 14 that is connected to
both the funnel driving motor 23 and spindle driving
motor 10. The control 14 controls the rotary speeds of
the funnel driving motor 23 and spindle driving motor 10
such that the rotation of the funnel 5 and bobbin 6 is
synchronized.

[0027] The rotary speeds of the funnel 5 and the
bobbin 6 are synchronized so that even if the rotary
speed increases very quickly when rotary drive is initi-
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ated, or if spinning is performed at high rotary speeds,
the tension of the yarn Y between the bobbin 6 and the
funnel 5 does not increase severely. This helps to pre-
vent a yarn breakage, and allows a fine yarn to be spun
at high speeds.

[0028] It should further be realized that since twists
are imparted to the yarn Y by the twisting mechanism
102 that winds the yarn Y by wrapping it around the fun-
nel 5 covering the bobbin 6, the yarn Y that is produced
has the same strength and textural characteristics as a
ring-spun yarn produced by the ring spinning machine.
[0029] The rotation of the bobbin 6 and the funnel 5
are driven independently by the spindle driving motor 10
and the funnel driving motor 23, respectively, thus allow-
ing independent control of the rotary speed of the bob-
bin 6 and the funnel 5 during a normal operation. This
allows the difference in the rotary speed between the
bobbin 6 and the funnel 5 to be set arbitrarily. Conse-
quently, this allows the type of twist imparted to the yarn
Y and the textural characteristics of the yarn Y to be
changed at will.

[0030] Next, the tension sensor 15 will be described
in detail.
[0031] As shown in Figure 3, the tension sensor 15

is arranged between the front rollers 4 of the draft mech-
anism 101 and the funnel 5, which is arranged on the
drafting mechanism 101 side of the bobbin 6. The ten-
sion sensor 15 contacts and receives pressure from the
yarn Y, thus creating a bend in the yarn path having an
angle 6.

[0032] Referring now to Figures 3 and 4, the ten-
sion sensor 15 is comprised of a head unit 52 contact-
ing the yarn Y that is formed of a ceramic or the like, a
sensor main body 51 that senses the tension of the yarn
Y, and a connecting rod 53 that connects the sensor
main body 51 with a head unit 52. A groove 52a is
formed on a surface of the head unit 52, into which
slideably fits the yarn Y.

[0033] The yarn Y contacts and applies pressure to
the head unit 52, and applies force in the direction of
contact (as indicated by the arrow in Figures 4 and 5),
and this force is imparted through the connecting rod 53
to the sensor main body 51. A sensing instrument such
as a strain gauge or the like arranged inside the sensor
main body 51 then detects the force. Thus, the force
applied against the head unit 52 by the contact pressure
of the yarn Y is detected by the sensor main body 51,
enabling the detection of the tension of the yarn Y.
[0034] The tension sensor 15 is comprised of the
sensor main body 51 and the head unit 52, and by per-
mitting the yarn Y to run freely along the head unit 52,
the head unit 52 does not interfere with the transmission
of the twist imparted to the yarn Y, thereby allowing
accurate detection of the yarn tension.

[0035] If the angle 6 at which the yarn Y bends
around the tension sensor 15 is too large, the contact
pressure of the yarn Y against the head unit 52 will be
small and insufficient, preventing accurate detection of
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the yarn tension. Alternatively, if the angle 6 at which the
yarn Y bends around the tension sensor 15 is too small,
the contact pressure of the yarn Y against the head unit
52 will be too great, and the twist imparted to the yarn Y
by the twisting mechanism 102 may not be transmitted
past the head unit 52 to the drafting mechanism 101.

[0036] It is thus preferable for the tension sensor 15
to be arranged between the draft mechanism 101 and
the funnel 5 such that the angle 6 at which the yarn
bends is between 130 degrees and 170 degrees, such
that the twist imparted to the yarn Y extends to the draft-
ing mechanism 101 side, thereby enabling the tension
of the yarn Y to be accurately detected.

[0037] Thus, as explained above, the tension of the
yarn Y during by spinning, in other words, the spinning
tension can be detected during the high-speed spin-
ning, thus enabling the relationship between the spin-
ning tension and the physical characteristics of the yarn
Y that is produced to be determined. Additionally, by
using the tension sensor 15 to detect the tension of yarn
Y at all times during spinning, and by detecting the
rotary speed of the funnel 5 and the bobbin 6 (or alter-
natively, the spindle 7), the detected tension value can
be used to perform feedback control on the rotary
speeds of the funnel 5 and the bobbin 6 (or spindle 7)
such that the rotary speeds are adjusted according to
the tension of the yarn Y, thereby performing the equiv-
alent of a quality control check, enabling the manufac-
ture of yarn Y that is of uniform quality.

[0038] It should be appreciated that the tension
sensor 15 in the spinning machine of the present inven-
tion need not necessarily be applied only in the funnel-
type spinning apparatus disclosed in the embodiments
described herein, but may also be applied in a ring spin-
ning machine. In such case, the present invention would
allow the yarn to be manufactured with less chance of
yarn breakage, allow the twist to be reliably transmitted
to the draft mechanism side of the yarn path, and allow
the tension of the yarn Y to be accurately detected.
[0039] As per the structure disclosed above, the
present invention offers the following benefits.

[0040] First, a spinning apparatus that applies a
twist to a fiber bundle that has been drafted by a drafting
mechanism and forms a spun yarn through the rotation
of a take-up bobbin is provided with a tension detection
means for detecting the tension of the yarn at a location
between the drafting mechanism and the bobbin. The
tension detection means does not interfere with the
transmission of the twist imparted by the twisting mech-
anism, and thereby allows the tension of the yarn to be
measured during spinning.

[0041] Consequently, this enables the relationship
between the spinning tension and the physical charac-
teristics of the spun yarn to be determined.

[0042] Additionally, by using the tension detection
means to detect the tension of the yarn at all times dur-
ing spinning, and by detecting the rotary speed of the
funnel and the bobbin (or alternatively, the spindle), the
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detected tension value can be used to perform feedback
control on the rotary speeds of the funnel and the bob-
bin (or spindle) such that the rotary speeds are adjusted
according to the tension of the yarn, thereby performing
the equivalent of a quality control check, enabling the
manufacture of yarn that is of uniform quality.

[0043] Furthermere, since the spinning apparatus
applies a twist to the yarn using a freely rotatable funnel
that covers the bobbin, and since the rotation of the fun-
nel and the rotation of the bobbin are synchronized, the
yarn can be spun at high speeds with less chance of
breakage, and the spinning tension of the yarn Y can be
measured without interfering with the transmission of
the twist imparted to the yarn by the twisting mecha-
nism.

[0044] Still further, the tension detection means is
comprised of a head unit that contacts and receives
pressure from the yarn, and a sensor main body that
determines the tension of the yarn. This construction
does not interfere with the transmission of twist
imparted to the yarn, and allows the tension of the yarn
to be detected accurately.

[0045] Further still, the angle of the yarn where it
contacts the head unit is between 130 degrees and 170
degrees. This enables the twist imparted to the yarn by
the twisting mechanism to reliably extend to the draft
mechanism side of the detecting means, thereby ena-
bling accurate detection of yarn tension.

Claims

1. A spinning apparatus that forms a spun yarn by
applying a twist to a fiber bundle that has been
drafted by a drafting mechanism, the twist applied
using the rotation of a bobbin into which the yarn is
wound, wherein a tension detection means for
detecting the tension of the yarn between the draft-
ing mechanism and the bobbin is provided.

2. The spinning apparatus as in claim 1 wherein the
spinning apparatus applies the twist to the yarn
using a freely rotatable funnel that covers the bob-
bin, wherein the rotary speed of the funnel and the
rotary speed of the bobbin are synchronized.

3. The spinning apparatus as in claim 1 or claim 2
wherein the tension detection means is comprised
of a head unit that contacts and receives pressure
from the yarn, and a sensor main body that detects
the tension of the yarn.

4. The spinning apparatus as in claim 3 wherein the
angle at which the yarn is bent around the head unit
that contacts it is between 130 degrees and 170
degrees.

5. The spinning apparatus as in claim 2 wherein the
rotary drive of the bobbin and the funnel are each
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controlled independently of the other.

The spinning apparatus as in claim 5 wherein the
bobbin is vertically moveable in relation to the fun-
nel. 5
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