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Description

[0001] The presentdisclosure relates to aring-traveler
system of a ring-type spinning machine.

BACKGROUND ART

[0002] When a yarn is wound on a bobbin in a ring-
traveler system of a ring-type spinning machine, a trave-
ler slides on a ring. During that time, wear or seizure due
to friction is likely to occur on a sliding surface between
the traveler and the ring. In recent years, the travelling
speed of the traveler is increased so as to improve pro-
ductivity of a ring-type spinning machine, which tends to
accelerate the wear of the traveler and the ring. If the
traveler and the ring wear fast, the serviceable life of a
ring-traveler system becomes short, and thus parts, such
as a traveler, need to be frequently replaced. In general,
wear of the traveler and the ring accelerates as the friction
on the sliding surface between the traveler and the ring
becomes greater. For example, liquid lubricant, such as
oil, may be used to reduce wear on the traveler and the
ring. However, it may stain a yarn with oil.

[0003] Japanese Patent Application Publication No.
2014-29046 discloses a ring-traveler system of a ring-
type spinning machine in which liquid lubricant is not ap-
plied for sliding movement that has recesses of 400 per
centimeter on a sliding surface between a traveler and a
ring. Itis also disclosed that the recesses are formed by
micro-cracks formed on a surface of a hard chromium-
plated layer. According to the ring-traveler system of the
Publication, the formation of a plurality of micro-cracks
on the sliding surface between the traveler and the ring
offers a friction-reducing effect provided by lubrication
effect of a film, which formed by fibers that is separated
from yarn during spinning operation and retained by the
micro-cracks. This may provide long serviceable life for
the ring-traveler system.

[0004] However, it has been found out that the follow-
ing problem may be posed by the above-described ring-
traveler system through thorough examination of the
above-mentioned Publication by the present inventors.
That is, the formation of the micro-cracks of 400 cracks
per centimeter or more in the sliding surface between the
ring and the traveler increases the surface roughness of
the sliding surface. Thus, the initial slide resistance when
the traveler slides on the ring increases, with the result
that a time necessary to obtain a desired friction reducing
effect, that is, a running-in time increases.

[0005] The present disclosure, which has been made
in light of the above-mentioned problem, is directed to
providing a ring-traveler system of a ring-type spinning
machine that permits increasing its serviceable life and
reducing a running-in time.

SUMMARY

[0006] Inaccordance with an aspect of the present dis-
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closure, there is provided a ring-traveler system of a ring-
type spinning machine in which liquid lubricant is not ap-
plied for sliding movement including a plurality of cracks
formed in a sliding surface between a ring and a traveler.
The plurality of cracks has an average crack width of 0.5
wm or greater and 1.5 pm or less. An average of the
number of cracks of is less than 400 cracks per centim-
eter.

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

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Thedisclosure togetherwith objects and advan-
tages thereof may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

FIGS. 1Ato 1Cillustrate an example of configuration
of a ring-traveler system of a ring-type spinning ma-
chine, in which FIG. 1A is a perspective view of a
ring, FIG. 1B is a partially enlarged perspective view
of the ring, and FIG. 1C is a schematic perspective
view showing a relationship between the ring and a
traveler during spinning operation;

FIG. 2 is a schematic view of a friction-reducing por-
tion;

FIG. 3 is a table showing the evaluation results of
the conventional ring-traveler system, the ring-trave-
ler system of the presentembodiment, the ring-trave-
ler system of the comparative examples;

FIG. 4 shows a relationship between the slide resist-
ance and the slide distance;

FIG. 5 is a view showing a plated surface of the ring
of the conventional ring-traveler system observed
with an electron microscope;

FIG. 6 is a view showing the plated surface of the
ring of the present embodiment observed with the
electron microscope; and

FIG. 7 is a view showing traveler wear debris on the
ring observed with the electron microscope.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] Thefollowing willdescribe aring-travelerdevice
of a ring-spinning machine according to an embodiment
of the present disclosure with reference to the accompa-
nying drawings.

[0010] FIGS. 1A to 1C show an example of configura-
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tion of a ring-traveler system of a ring-type spinning ma-
chine. FIG. 1A is a perspective view of aring. FIG. 1B is
a partially enlarged perspective view of the ring. FIG. 1C
is a schematic perspective view showing a relationship
between the ring and a traveler during spinning opera-
tion. The ring-type spinning machine is a type of spinning
machine, such as a ring spinning machine that winds
yarn by means of a traveler that slides on a ring that is
supported by a ring rail and moves up and down and a
ring twisting machine.

[0011] FIGS.1A,1Band1Cshowaring 11andatrave-
ler 12 that forms the ring-traveler system according to
the present embodiment. The ring 11 is made of, for ex-
ample, bearing steel. The ring 11 includes a flange 11a.
The flange 11a is formed integrally with the ring 11 and
has a T-shaped in cross section. The traveler 12 is made
of, for example, oxidized spring steel. The traveler 12
has a C-shaped in cross section. The traveler 12 is
mounted to the flange 11a of the ring 11.

[0012] A chromium-plated layer 13 is formed on a sur-
face of the flange 11aof the ring 11. The chromium-plated
layer 13 is preferably a hard chromium-plated layer. The
chromium-plated layer 13 has, for example, a thickness
of approximately 10 to 20 um. The hard chromium-plated
layer is a plated layer defined in Japanese Industrial
Standard (JIS) H8615: Electroplated coatings of chromi-
um for engineering purposes. A friction-reducing portion
14 is formed at least in an inner peripheral surface of the
flange 11a of the chromium-plated layer 13 that covers
the surface of the flange 11a. The friction-reducing por-
tion 14 forms part of the chromium-plated layer 13, and
reduces friction that is generated when the traveler 12
slides on the ring 11. Friction reducing mechanism of the
friction-reducing portion 14 will be described later.
[0013] When ayarnis to be wound on a bobbin of the
ring-type spinning machine, a yarn Y is passed through
the traveler 12, as illustrated in FIG. 1C. The yarn Y is
fed from a draft device (not shown), and is wound on the
bobbin (not shown) through the traveler 12 during which
a predetermined tension is applied to the yarn Y passed
through the traveler 12. Thus, the traveler 12 is pulled by
the yarn Y, and placed in contact with the flange 11a of
the ring 11. With the traveler 12 in contact with the flange
11a, the traveler 12 moves in circle along the flange 11a.
Thus, while the yarn Y is being wound on the bobbin, or
during spinning operation, the traveler 12 slides on the
ring 11.

[0014] When the traveler 12 slides on the ring 11, the
traveler 12 and ring 11 are in contact with each other on
a sliding surface of the traveler 12 and a sliding surface
of the ring 11. Thus, both the traveler 12 and the ring 11
have the sliding surfaces, respectively. In the present
embodiment, the friction-reducing portion 14 is formed
in the sliding surface of the ring 11 relative to the traveler
12, as an example. More specifically, the inner peripheral
surface of the flange 11a of the ring 11 is covered with
the chromium-plated layer 13, and the friction-reducing
portion 14 is formed in this chromium-plated layer 13.
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Therefore, the friction-reducing portion 14 formed in the
chromium-plated layer 13 covering the inner peripheral
surface of the flange 11a corresponds to the sliding sur-
face between the ring 11 and the traveler 12 according
to the present disclosure.

[0015] As shown in FIG. 2, a plurality of cracks 15 is
formed in the friction-reducing portion 14 of the chromi-
um-plated layer 13. The cracks 15 of random lengths and
extending in random directions are formed in the friction-
reducing portion 14. The cracks 15 preferably are formed
by micro-cracks that is defined in Japanese Industrial
Standards: H8615,: Electroplated coatings of chromium
for engineering purposes.

[0016] According to the present embodiment, the plu-
rality of cracks 15 formed in the friction-reducing portion
14 satisfy both of the following two conditions.

Condition 1: The plurality of cracks 15 has the aver-
age width of 0.5 um or more and 1.5 pm or less.
Condition 2: T the average of the number of cracks
15 is less than 400 per centimeter.

[0017] For measuring the width of the cracks, for ex-
ample, a microscope picture of the surface of the friction-
reducing portion 14 of the chromium-plated layer 13 is
taken with a microscope, and the widths of the cracks 15
may be obtained with a scale bar of the microscope.
[0018] For measuring the number of cracks, a micro-
scope picture of the surface of the friction-reducing por-
tion 14 of the chromium-plated layer 13 is taken with a
microscope, and a straight line was drawn on the picture.
The number of micro-cracks was determined by counting
the micro-cracks that extend across the straight line of
one centimeter length. Because the cracks have random
lengths and extend in random directions the straight line
may be drawn arbitrarily.

[0019] In the friction-reducing portion 14 of the chro-
mium-plated layer 13, the width and the number of cracks
of the plurality of cracks 15 are distributed in a normal
distribution or a near normal distribution.

[0020] In forming the chromium-plated layer 13 in the
ring 11 by chromium plating, the cracks 15 that satisfy
both the above two conditions may not be formed only
by chromium plating. Therefore, in the present embodi-
ment, the formation of the cracks 15 that satisfy both the
two conditions are achieved by performing electrolytic
etching after the chromium-plated layer 13 is formed on
the ring 11 by chromium plating.

[0021] Conditions for the electrolytic etching are deter-
mined so that the plurality of cracks 15 having the aver-
age crack width of 0.5 pm or more and 1.5 um or less,
and the average of the number of cracks less than 400
per centimeter may be formed. For example, the etching
conditions may be current density and the duration of
etching.

[0022] If the average crack width is less than 0.5 pm,
the width of cracks 15 is excessively small relative to the
particle size of wear debris that is generated on the sliding
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surface between the ring 11 and the traveler 12. Thus,
the wear debris generated on the sliding surfaces does
not smoothly fall into the cracks 15. Wear debris having
relatively small particle sizes may fall into the cracks 15,
but soon fills the cracks 15 because the narrow cracks
15 is capable of receiving a small amount of wear debris.
On the other hand, if the average width of the cracks 15
is large, wear debris generated on the sliding surfaces
smoothly falls into the cracks 15, and it secures a long
time for wear debris to fill the micro-cracks (the cracks
15). However, if the average crack width exceeds 1.5
wm, protrusions and recesses on the surface of the fric-
tion-reducing portion 14 become significant due to the
wide cracks 15, whichis likely to cause wear on the sliding
surface between the ring 11 and the traveler 12. There-
fore, the average crack width is preferably 0.5 um or more
and 1.5 pum or less. To allow wear debris to rapidly fall
into the cracks 15, the average crack width is more pref-
erably 0.6 um or more, and even more preferably 0.7 um
or more. Further, to reduce occurrence of wear on the
sliding surface, the average crack width is more prefer-
ably 1.3 uwm or less, and even more preferably 1.2 pm
or less.

[0023] Regarding to the number of cracks, if the aver-
age of the number of cracks is 400 cracks per centimeter
or greater, the surface roughness of the friction-reducing
portion 14 increases, which increases a running-in time
for the ring-type spinning machine. The surface rough-
ness is a term that represents properties of a surface of
an object. The surface roughness is quantified by the
number of protrusions and recesses per unit of length on
a surface of an object. That is, the larger the number of
protrusions and recesses per unit of area on a surface
of an object, the higher the surface roughness, and the
smaller the number of protrusions and recesses per unit
of area on a surface of an object, the lower the surface
roughness. Thus, if the average of the numbers of cracks
becomes 400 cracks per centimeter or more, the surface
roughness of the friction-reducing portion 14 is in-
creased.

[0024] The running-in time is a time necessary for the
friction-reducing portion 14 to obtain a desired friction-
reducing effect in a case where a yarn is wound on a
bobbin by means of a new ring 11 and a new traveler 12.
Toreduce the running-in time, itis advantageous to make
the surface roughness of the friction-reducing portion 14
low so as to reduce the initial slide resistance. The initial
slide resistance s slide resistance generated when a new
traveler 12 slides on a new ring 11. The initial slide re-
sistance corresponds to, especially, the slide resistance
generated within the slide distance between 0 km and
500 km. The presence of a large number of the protru-
sions and recesses in the surface of the friction-reducing
portion 14 increases the initial slide resistance, and in-
crease a time necessary for cellulose fibers to spread
over the entire surface of the friction-reducing portion 14,
that is, a time necessary to obtain a desired friction-re-
ducing effect. The time necessary for cellulose fibers to
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spread over the whole surface of the friction-reducing
portion 14 will be described later in the description of
friction reducing mechanism. Therefore, the average of
the number of cracks is preferably less than 400 per cen-
timeter. Further, to restrict an increase in the surface
roughness due to the cracks 15, the average of the
number of cracks is more preferably 380 per centimeter
or less, and even more preferably 370 per centimeter or
less. If the average of the number of cracks becomes
excessively small, however, the number of cracks 15 be-
comes insufficient to retain cellulose fibers, with the result
that sufficient friction-reducing effect by the friction-re-
ducing portion 14 may not be achieved. Therefore, the
average of the number of cracks is preferably 250 per
centimeter or more, and more preferably 300 per cen-
timeter or more.

[0025] The following will describe the friction reducing
mechanism by the friction-reducing portion 14.

[0026] According to the present embodiment, the slid-
ing surface between the ring 11 and the traveler 12 is
subjected to the sliding movement under no liquid lubri-
cation condition. That is, no liquid lubricant is applied to
the sliding surface for the sliding movement of the ring
11 and the traveler 12. In general, metal-to-metal sliding
contactwithout lubricant causes severe wear. Especially,
the traveler 12 moves in circle on the ring 11 at high
speed in the ring-traveler system, so that it is expected
that wear rapidly progresses on the sliding surfaces be-
tween the ring 11 and the traveler 12 and seizure and
severe wear occurs in a few minutes to a few hours. In
actuality, however, the progress of the wear of the ring-
traveler system is unexpectedly and considerably slow.
In a cotton spinning machine, for example, the traveler
is usually replaced with a new one at an interval of one
to two weeks.

Therefore, it is thought that the sliding surface between
the ring 11 and the traveler 12 are tribologically not under
no-lubrication condition, but under boundary-lubrication
condition. It is considered that the unexpectedly longer
serviceable life of the traveler is due to the tribological
boundary lubrication. Analysis by the inventors showed
that a cellulose film was formed on the surface of the ring
11 on which the traveler 12 slides and such cellulose film
provided the lubrication effect. For example, cellulose is
included in cotton that is a material for the yarn Y. The
cellulose in the film may be thought to be formed from
fibers that are separated from a yarn passing through the
traveler 12 during spinning operation and caught in a
contact interface, that is, the sliding surface between the
ring 11 and the traveler 12.

[0027] In the ring-traveler system of the present em-
bodiment, a plurality of cracks 15 is formed in the sliding
surface between the ring 11 and the traveler 12 on which
the traveler 12 slides. Therefore, cellulose fibers having
separated from yarn Y enter the sliding surface between
the ring 11 and the traveler 12, and such fibers adhere
to and retained by the cracks 15 of the sliding surface. A
lubrication component (mainly, carbon) of the fibers
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spreads like a film. Consequently, cellulose fibers form
afilmon the sliding surfaces of thering 11 and the traveler
12. Lubrication function of the film provides a friction-
reducing effect. Therefore, even if liquid lubricant is not
applied, friction generated on the sliding surface between
the ring 11 and the traveler 12 may be reduced, and thus
wear of the ring 11 and the traveler 12 is reduced.

[Present Embodiment]

[0028] For evaluation of the friction reducing effect of
the friction-reducing portion 14, four different rings 11
having the cracks 15 formed under different conditions,
respectively, are evaluated for the serviceable life of the
parts. The evaluation results are shown in FIGS. 3 and 4.
[0029] Referring to FIG. 3, a conventional ring 11, the
ring 11 according to the present disclosure, the ring 11
of the comparative example1, and the ring 11 of the com-
parative example 2 were evaluated, which are separately
shown in the table. A surface of the conventional ring 11
was only plated with chromium. A surface of the ring 11
according to the presentembodiment is plated with chro-
mium, and then was processed by electrolytic etching
under the condition where electric current = 2 A and an
etching time = 120 sec. A surface of the ring 11 of the
comparative example 1 was plated with chromium, and
then was processed by electrolytic etchingunder the con-
dition where electric current = 4 A and an etching time =
120 sec. A surface of the ring 11 of the comparative ex-
ample 2 was plated with chromium, and then was proc-
essed by electrolytic etching under the condition where
electric current = 4 A and an etching time = 240 sec.

[0030] FIG. 5 shows the plated surface of the conven-
tional ring 11 observed with an electron microscope. FIG.
6 shows the plated surface of the ring 11 of the present
embodiment observed with an electron microscope. FIG.
7 shows traveler wear debris on the ring 11 observed
with an electron microscope. It is clear from the compar-
ison between FIG. 5 and FIG. 6, the cracks on the plated
surface of the conventional ring 11 are not clearly shown
in FIG. 5, but the cracks on the plated surface of the ring
11 of the present embodiment, in contrast, are clearly
shown in FIG. 6. It is thought that the reason is that di-
mensions of minute cracks formed by chromium plating
on the surface of the chromium-plated layer 13 were in-
creased in width and depth by electrolytic etching. Al-
though the particle sizes of the wear debris generated
onthe sliding surface between the ring 11 and the traveler
12 are slightly varied, as shown in FIG. 7, the particle
sizes ofthe wear debris tended to be similar to each other.
[0031] Withregard to the average crack width, the con-
ventional ring 11 has the average crack width of less than
0.5 wm, the ring 11 of the present embodiment has the
average crack width of 0.74 um, the ring 11 of the com-
parative example 1 has the average crack width of 1.07
pm, and the ring 11 of the comparative example 2 has
the average crack width of 2.01 wm due to the above-
described differences in the conditions for forming the
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cracks. With regard to the standard deviations of the
crack width, the ring 11 of the present embodiment has
the standard deviation of 0.26 pm, the ring 11 of the com-
parative example 1 has the standard deviation of 0.42
pm, and the ring 11 of the comparative example 2 has
the standard deviation of 0.83 pm. With regard to the
average values of the number of cracks, the conventional
ring 11 has 151.5 per centimeter, the ring 11 of the
present embodiment has 356.5 per centimeter, the ring
11 of the comparative example 1 has 573.8 per centim-
eter, and the ring 11 of the comparative example 2 has
896.9 per centimeter. With regard to the standard devi-
ation of the number of cracks, the conventional ring 11
has the standard deviation of 51.0 per centimeter, the
ring 11 of the present embodiment has the standard de-
viation of 56.0 per centimeter, the ring 11 of the compar-
ative example 1 has the standard deviation of 139.0
cracks per centimeter, and the ring 11 of the comparative
example has the standard deviation of 127.2 per centim-
eter.

[0032] The serviceable life of the parts is evaluated
based on the sliding distances of the traveler 12 that
moves in circle on the rings 11 in contact therewith with
the rotation speed of the spindle, which determines the
rotation speed of the bobbin, at 20000 rpm. The sliding
distance corresponds to the distance of the traveler 12
from the start of its use until the traveler 12 comes off
from the flange 11 due to wear are evaluated. As a result,
with regard to the serviceable life of the parts, the sliding
distance of the traveler 12 with the conventional ring 11,
the sliding distance of the traveler 12 with the ring 11 of
the presentembodiment, the sliding distance of the trave-
ler 12 with the ring 11 of the comparative example 1, and
the sliding distance of the traveler 12 with the ring 11 of
the comparative example 2 are determined to be 1890
km, 7091 km or more, 7091 km or more, and 3072 km,
respectively. It is to be noted that the sliding distances
of traveler 12 with the ring 11 of the present embodiment
and with the ring 11 of the comparative example 1 are
both 7091 km or more because the evaluation test was
discontinued when slide distances of the travelers
reached 7091 km.

[0033] Asisobvious fromthe above evaluation results,
the serviceable lives of the parts of the present embod-
iment and the comparative example are three times or
more as long as the serviceable lives of the parts with
the conventional ring 11. In the comparative example 1,
however, the average of the number of cracks is relatively
large, 573.8 per centimeter. As a result, the surface
roughness of the friction-reducing portion 14 of the com-
parative example 1 increases, so that a running-in time
increases.

[0034] In FIG. 4, the vertical axis and the horizontal
axis represent the sliding resistance (gf) and the sliding
distance of the traveler (km), respectively. FIG. 4 shows
changes in the sliding resistance relative to the sliding
distance of the traveler 12 with the conventional ring 11,
with the ring 11 of the present embodiment, with the ring
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11 of the comparative example 1, and with the ring 11 of
the comparative example 2. The slide resistance was
determined by measuring, with a load cell, a drag torque
applied from the traveler 12 to the ring 11 with the ring
11 rotatably supported. As a result, according to the con-
ventional ring 11, the slide resistance suddenly starts ris-
ing when the slide distance exceeds 1000 km and the
serviceable life ends. According to the ring 11 of the com-
parative example 2, the slide resistance suddenly starts
rising when the slide distance exceeds 2000 km, and the
serviceable life of the parts ends.

[0035] According to the ring 11 of the present embod-
iment, on the other hand, the slide resistance does not
start rising even after the slide distance of exceeds 2000
km, and such tendency is maintained even after the slide
distance exceeds 7000 km. According to the ring 11 of
the comparative example 1, the evaluation result of the
serviceable life is similar to that of the present embodi-
ment, through the variation in the sliding resistance is
greater than that of the present embodiment. However,
the initial slide resistance of the present embodiments is
smaller than that of the comparative example 1. It is in-
ferred that the reason is that the average of the number
of cracks in the present embodiment is smaller than that
in the comparative example 1 and thus an increase in
the surface roughness of the friction-reducing portion 14
of present embodiment is restricted, as compared with
the comparative example 1.

[Effects of Embodiment]

[0036]
fects.
[0037] According to the present embodiment, the plu-
rality of cracks 15 formed on the sliding surface between
the ring 11 and the traveler 12 having the average crack
width of 0.5 um or more and 1.5 pum or less. Thus, wear
debris generated on the sliding surface between the ring
11 and the traveler 12 smoothly falls into the cracks 15,
and it takes a long time for wear debris to fill the cracks
15. This permits improving the friction-reducing effect of
the friction-reducing portion 14, and maintaining an ex-
cellent friction-reducing effect for a long time. Further,
according to the presentembodiment, the average of the
number of cracks of less than 400 per centimeter is
formed in the friction-reducing portion 14. This permits
reducing the initial slide resistance by restricting an in-
crease in the surface roughness of the friction-reducing
portion 14, and reducing the time necessary for cellulose
fibers to spread over the entire surface of the friction-
reducing portion 14. Accordingly, the ring-traveler sys-
tem of the present embodiment achieves long servicea-
ble life of its parts and the reduction in the running-in time
at the same time.

The presentembodiment offers the following ef-

[Modifications]

[0038] The technical scope of the present disclosure
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is not limited to the above embodiment, but is intended
to include various variation and modifications as long as
the specific effects obtained by the configuration and the
combination of the present disclosure may be achieved.
[0039] Although the chromium-plated layer 13 covers
the flange 11a of the ring 11 in the above embodiment,
the chromium-plated layer 13 may be formed so as to
cover the entire surface of the ring 11 including the flange
11a.

[0040] Although the ring 11 is plated with chromium to
form a chromium-plated layer 13, and then the chromium-
plated layer 13 is processed by electrolytic etching in the
above embodiment, the etching method need notbe nec-
essarily limited to the electrolytic etching. For example,
chemical etching may be applied instead of electrolytic
etching.

[0041] Although the friction-reducing portion 14 is
formed on the ring 11 in the above embodiment, the fric-
tion-reducing portion 14 may be formed on the traveler
12. Further, the friction-reducing portion 14 may be
formed on both the ring 11 and the traveler 12.

[0042] The material used for spinning yarnis notlimited
to cotton, but may be hemp, silk, wool and chemical fiber
(nitrocellulose, nylon, or vinylon) and the like.

[0043] The flange 11A ofthering 11 of the ring-traveler
system need not be T-shaped in cross-section. For ex-
ample, the flange 11A may be formed inclined in cross-
section, as shown in Fig. 4. In this case, the traveler 12
should be formed so as to match the inclined flange 11A.
[0044] A ring-traveler system of a ring-type spinning
machine in which liquid lubricant is not applied for sliding
movement the ring-traveler system including a plurality
of cracks (15) formed in a sliding surface (14) between
aring (11)and a traveler (12). The plurality of cracks (15)
has an average crack width of 0.5 um or greater and 1.5
wm or less. An average of the number of cracks is less
than 400 cracks per centimeter.

Claims

1. A ring-traveler system of a ring-type spinning ma-
chine in which liquid lubricantis not applied for sliding
movement, the ring-traveler system comprising:

a plurality of cracks (15) formed in a sliding sur-
face (14) between aring (11) and atraveler (12),
characterized in that

the plurality of cracks (15) has an average crack
width of 0.5 wm or greater and 1.5 um or less,
and

an average of the number of cracks is less than
400 per centimeter.

2. Thering-traveler system of a ring-type spinning ma-
chine according to claim 1, characterized in that
the plurality of cracks (15) has the average crack
width of 0.6 wm or greater.
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The ring-traveler system of a ring-type spinning ma-
chine according to claim 1 or 2, characterized in
that the average of the number of cracks is 380 per
centimeter or less.
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