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Abstract

Thread guides of various shapes have been studied, and among them a thread guide is
recommended, which is less affected by changes in the unevenness of the thread as a result of
twist spreading.
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Introduction

In ring spinning and spinning machines, the yarn guide is the main working part of the machine,
which ensures the correct location of the fiber in the single yarn and the yarn in the spun yarn
along the thread axis along the thread axis [1, 2].

Currently available yarn guides consist of three groups:

- yarn guides that affect only the twist distribution in the zone of the yarn guide and the drawing
device;

- yarn guides that affect only the yarn tension in this zone;

- yarn guides that satisfy both requirements.

It has been proven that the lag of the twist distribution is a decrease in twist, and it affects two
main parameters in yarn formation, namely the speed of the yarn movement towards the tube
and the twist distribution between the runner and the point of compression of the fiber bundle
between the drawing device [3].

As a result of changes in both parameters, the yarn breaks. Many scientists believe that the
vibration of the yarn leads to a rapid spread of the twist, and in this case, the yarn breaks less
often.

Various designs of yarn feeders that vibrate the yarn have been analyzed in detail in the scientific
works of Rashidov T.R., Mardonov B.M., Ibragimov X.X., Melibaev U.X., and Alishev Sh.K.
[4, 5, 6]. The main ones are described below. One of them is a groove in the roller based on the
Archimedes spiral, and when the yarn passes from a small diameter to a large diameter in the
groove, and from a large to a small diameter, the yarn vibrates 600-800 times per minute, and
the twist spreads quickly.

The amplitude of the oscillations is 2.2-3.5 mm, in which the distance between the yarn feeder
and the needle is large, which increases the height of the machine, increases the iron
consumption, and increases the cost of the machine.

In another type of design, the yarn is struck. In this case, according to the author, due to the
impact on the yarn at a high frequency, the twist in the yarn is distributed quickly and evenly as
a result of the regular interruption of the contact between the yarn surface and the yarn. In this
case, instead of decreasing the yarn breakage due to the impact on the yarn, the yarn breakage
can also increase. The design of both yarn guides is very complex, and their continuous operation
in the event of a yarn breakage makes it difficult to connect the broken yarn. Yarn guides of this
design do not justify themselves. Rotating yarn guides are also recommended. For example, E.D.
Mizonov's yarn guide vibrates the yarn using a ratchet.

Scientific research is being conducted in Russia, European countries, and our scientists on
improving the design of rotating yarn guides.

N.M. Belitsyn in his study [11] experimentally studied a two-phase twisting yarn guide from
new American spinning machines. According to the author, such a thread conveyor is not only
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the device and the thread is very high.

very complex in terms of construction, but also very difficult to connect when the thread breaks,
_ itis difficult to find the end of the broken thread, and the friction between the rubber washer in

N
7D \\ In recent years, many foreign scientists have proposed various rotating thread conveyors.
For example, in the literature [8, 9], a ring of thread conveyors is brought into rotational motion

using a magnetic field.
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Figure 1. Yarn vibrating devices between the yarn feeder and the stretching device

1-thread eyelet; 2-magnetic nozzle; 3-magnetic ring; 4-coupling ring; 5-bearing; 6-fixed

housing; 7-housing cover;
Figure 2. Magnetic field thread guide
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// A fixed magnetic field is installed at the tip of the spindle. When studying the effect of a magnetic
% rotating spindle, also called Spinmaster, on the formation of the spindle, it was shown that the
A use of this spindle can increase the spindle speed by 30-35%. However, in all of the above
9 \ spindles (spindle, two types of magnet, ring, bearing, lever, belt, etc.), the use of up to 8 parts
was not profitable and did not justify their practical use due to the extreme complexity of the
spindle design.

In the unusual spindle proposed in the Russian patent No. 107009, in addition to moving in a
horizontal plane to the ring through which the spindle passes, it can also move along its vertical
axis.

The author claims that such a spindle vibrates the spindle. It distributes the twist evenly, softens
the dynamic shock that occurs in the cylinder, and improves the quality of the yarn between the
front pair of the yarn guide stretching device and reduces the breakage. In this design, the spring
stiffness is high to hold the yarn guide with a large mass.
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1-spring; 2- thread guide body; 3-thread guide eyelet;
Figure 3. Spring thread guide sensitivity decreases and it is quickly covered with fluff, it
quickly breaks under the influence of high frequency and vibration.
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These shortcomings are eliminated in the design of the thread guide proposed in the American
patent No. 3269104, which evenly distributes the twist [11].

In order to evenly distribute the twist between the thread guide and the drawing device, it is most
convenient to distribute the twist if the elastic thread guide can move in any direction in the
horizontal plane. Among such thread guides, the device presented in the US patent No. 2344209
and No. 1335586 is noteworthy [12].

According to the US patent, a steel roller 1 is placed on a steel sleeve, the surface of which is an
Archimedean spiral, consisting of a groove. When the thread changes places along the spiral,
with different diameters, the thread vibrates 600-800 times per minute. However, even in this
thread guide, when the thread breaks, it is difficult to pass it through the thread guide and it takes
a lot of time.
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1-eyelet through which the thread passes; 2-forming elements; 3-body; 4-spring;
Figure 4. Archimedean spiral thread guide

The proposed belt thread guides by H.H. Ibrohimov, U. Meliboev and others are designed as
follows [13]. The outer ring 1 is fastened to the valve 3 by means of a handle 2.

The thread guide ring 4 is located at an angle of 1200 by means of cylindrical springs 5, holding
it in three places of the ring. The tension of the springs is adjusted by means of a screw 7, and its
sensitivity is adjusted by means of a detail 6. Since the front side of the outer ring 1 is open, it is
easier to pass the thread through a small ring slot than in existing thread guides, and the time
spent on threading is also reduced several times.
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Figure 5. Threaded conductor with elastic element

It should be noted that this yarn feeder is not without its drawbacks, its design is complex, with
7 parts, and its manufacturing is expensive. The analysis of the yarn feeders presented above
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N \)///)/Z; showgd that the main problem in ring §pinning r?md spinning machines is th.e uniform .d?stribution
~  of twists in the yarn feeder zone and in the cylinder as a whole, and despite the positive results
“*7/ \'\\\ achieved, none of j[h(_e proposed yarn _feeder designs have_been implemented. Another maj(_)r
PN drawback of the existing yarn feeders is that most of the twists that should be fed to the yarn in
the yarn feeder zone are blocked under the yarn feeder, which increases yarn breakage [12, 13,
14].
The yarn guide structure used in this work consists of a composite roller, a rubber bushing is
placed on the roller axis, and a steel bushing is placed on the rubber bushing in accordance with
it [15]. The yarn touches the outer steel bushing of the yarn guide (guide) and exerts a certain
force on the bushing due to its tension. In this case, the inner rubber bushing deforms and plays
the role of amortization. With a change in yarn tension, the rubber bushing deforms in the linear
connection and causes the vibration amplitude of the outer bushing to increase. In this case, the
yarn also vibrates in this way, leading to uneven transmission. The above considerations show
that when studying each detail of the machine, attention should be paid to the practical use of
that detail. All the considered yarn guides are excellent, easy to manufacture, and highly
economical, some of them reduce yarn breakage by up to 30%, and the quality of the yarn is
improved. Some of them are very simple and convenient in terms of design. However, they are
not durable, no matter how simple and convenient they are, they cannot be used in practice due
to their short service life; 1000 such yarn guides are used in one modern spinning machine. If a
specialist wants to improve a machine part, device, or mechanism, he should pay attention to the
following factors:
1- The simplicity of the design of the part;
2- Ease of use;
3- Durability, high service life;
4- Economic efficiency;
5- Low cost;
6- Competitiveness;
The considered thread conductors are very complex in design, consisting of 6-7 parts, and despite
the good results, they are quite difficult to use in practice. Even if the thread breaks, they do not
stop working, making it difficult to connect the thread.
The general disadvantage of the above yarn guides is that when the machine speed changes,
when a yarn of a different linear density is switched to work, their elasticity cannot be adjusted
to these parameters [17].
Conclusion. The yarn guide design recommended as a result of the studies consists of a
composite roller, a rubber bushing is put on the roller axis, and a steel bushing is put on the
rubber bushing in accordance with it [18]. The yarn touches the outer steel bushing of the yarn
guide (in the guide) and exerts a certain force on the bushing due to its tension. In this case, the
inner rubber bushing deforms and plays the role of amortization.
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