Abstract :
Winding is one of the most important process before weaving the fabric. Various types of winding packages are used here.There are three types of winding packages, which are pointed out in the below:
Parallel winding or parallel wound package,
Near parallel winding or near parallel wound package,
Cross winding or cross wound package.

Introduction :
A number of packages are available to store the yarn by winding mechanism and hence in this we will discuss about their benefits or advantages and hence concluding the section with the conclusion of which package to be used.
Winding is one of the most important operation, which is mainly occurred in spinning section. Besides, it is also important in fabric manufacturing. In fabric manufacturing, directly winding is not so much important, but rewinding is so important. The creation of large yarn packages that can be easily unwound, is called winding. This makes using the yarn on subsequent machines both easier and more economical.
Winding Section
After warping, some packages contain just a few grams of yarn which is unsuitable for the efficiency of further processing, such as warping, twisting, and quelling. This necessitates the preparation of a dense and uniform yarn package of sufficiently large size from unsuitable packages which can unwind in the subsequent operations without interruptions, is called rewinding. The yarn unwound from the package passes through yarn tensioned and control systems, and with the help of a grooved cylinder, is wound evenly around the package; the yarn enters the recess in the cylinder, thus the rotary movement of the cylinder corresponds to the translation of the yarn. Winding machines currently have independent heads with individually adjustable motors. A modern winding machine can process yarns ranging from a count of Ne 2 to finer ones, at a winding speed of 400 to 2000 m/min.
Winding is more than just transferring yarn from one package to another. Further functions of winding are to check the yarn and to eliminate any faults found.

Content:
Yarn Winding Direction
Yarns can be wound onto their packages in a clockwise or anticlockwise direction called the q direction and p direction respectively. This is determined by looking at the yarn package from the top and seeing whether the thread coming off the package looks like the descender of the q, or the descender of the p. This would be reversed if looking from the bottom of the package, which is why this is always determined by looking at the top of the package. Some twist directions interact poorly with some winding directions.

Yarn Winding Methods
Parallel Yarn Winding
Parallel winding is suited to yarn packages with flanges that can hold the yarn in place, without which the yarn would likely slide off the package. While this is a clear disadvantage, parallel winding does provide some benefits; parallel winding is the most efficient winding method, as it ensures the highest yarn density on the package. It comes with the added benefit of not altering the twist level in the yarn when it is wound onto the package.

Near Parallel Yarn Winding
Near parallel winding is similar to parallel winding, in that the yarn in each layer is laid in parallel, but the orientation of each layer of yarn is off by a small angle to that of the layer below. While a minor difference, this allows the yarn to be more stable on the package, reducing the likelihood that the yarn will slough off the package thus removing the need for flanges. 

A near parallel wind allows over withdrawal from the package, but side-withdrawal is not. This means that yarn can be removed from the top or the bottom of the package but does not allow the yarn to be removed in the direction in which it was wound.

Yarn Cross Winding
Cross winding is the most common winding method used for yarns that will be used on machines. Yarn cross winding is where the yarn is wound onto the package at a significant angle to the previous layer, unlike parallel winding and near-parallel winding. It is more convenient for machines to remove yarn, as no mechanism is needed to take the yarn off the package. 

This winding method allows yarn to be removed from the package off the ends, meaning that the yarn package doesn’t have to be rotated to allow the yarn to be removed. By using the over-end withdrawal method, machines can remove yarn from packages at a very high rate but doing so may introduce some level of added twist to the yarn. This method is commonly used on tubes, cheeses, cones, and cops.


Principles of Winding Processes
1. Principle of Winding
Winding is the process of transferring yarns from ring,bobbin,hank etc in to a suitable package.It may be electrical or mechanical.he main purpose of the winder is to rewind spools from a wire or  spinning frame into larger objects. Winder in the winding at the same  time, you can clear the yarn and wire impurities or defects, improve the  work flow after the procedure of production and equipment productivity.
Warp: Cone, cheese, flanged bobbin.
Weft: Pirn ,Cop.

2. Objects of Winding
Removing objectionable faults.
To transfer yarn from one package to another suitable packages,this can be conveniently used for weaving purposes.
To remove yarn faults like hairiness, neps, slubs of foreign matters.
To clean yarn.
To improve quality of yarn
To get suitable package
To store the yarn

3. Requirements of Winding
Minimum faults: During winding always should be observed if yarn fault become less(To minimize the yarn faults).
No damage of yarn: There is a dame of yarn i.e. the yarn must not be damaged in any way in the winding process.
Easy unwinding: Yarn to be wound so that it can be unwound easily.
Suitable size and shape of the package: Size and shape should be proper.
Economical condition: The package size should be controlled the particular economic requirements.
Avoid excess loosened and tightness: Should be taken care.
Cheap cost of package: The package should be cheap. Above all the process must be profitable.


4. Important Terms of Winding
The dimension of typical ring bobbin of cotton yarn can measure 180 to 360 mm in length and be up to 72 mm in diameter containing 2000 4000 m of yarn weighting about 80 to 120 gm. On the other hand a cone can be 90 to 150 mm height with a base diameter of nearly 300 mm and conicity varying from 4.20 degree to as high as 11 degree carrying about 2 to 3 kg of yarn of 50 to 100 km length.

Wind angle or winding angle: It is the angle at which the yarn cross each other on a wound package. WIND ANGLE IS THE HALF OF THE ANGLE AT WHICH YARNS CROSS EACH OTHER ON A WOUND PACKAGE.Smaller the crossing angle denser will be package. The angle theta(ө) between the inclined yarn on the package and a plane perpendicular to the bobbin axis is called wind angle

Coil angle: The coil angle Ǿ ,is the angle between the direction of yarn on the package and the direction of the traverse length.
Therefore,    ө+Ǿ=900, throughout the remaining sections, the coil angle will be used in preference to the wind angle.

Industrial Practices in Weaving Preparatory
Tanө = Vts/2πrNb
Where, Vts = the traverse speed(m/min)             
R = radius (m)of layer being wound               
Nb = bobbin rotational speed(rpm)

The winding speed of the yarn is the resultant speed of the bobbin surface and traverse speeds. It can be calculated from:

                                          V=√(Vbs)2+(Vts)2 
Where Vbs and Vts are bobbin surface and traverse speeds.                                   
Vbs =2πrNb and    Vts  =2LNt
L= Traverse length,
Nt =traverse frequency

Winding speed is also given by:       Vbs=V CosecǾ

Traverse ratio: Number of yarn coils wound per complete traverse cycle. It is twice the wind.                                            Traverse ratio=2*wind
Winding ratio or wind– It is the number of coils of yarn per traverse of yarn from one extreme ends of the package to another extreme end of the package. More the number of coils per revolution more is the density. Increasing the distance between the threads of a layer decreases the density but increases the package stability.

Package stability– Package stability comes from the tendency of wound yarn on the package. If the yarn layers hold properly on the package, the package will remain stable in subsequent processes.For example, in a typical case of precision winding machines the wind angle reduce with increase in package diameter. Consequently the  packages becomes a little bit harder outside layer and package stability reduces.The following factors also affect the package stability:

The wind angle can usually be varied between 30-50 degree. The larger the wind angle, lower the density and greater the softness of package.
The wing angle mainly affects the package density and unwinding performance of the package.
The wind angle mainly 40 degree is suitable for cones.
The wind angle varies 33-36 degree for cylindrical package.
The wind angle 40-45 degree is appropriate for packages dedicated for package dyeing .
In case of latest high temperature high pressure (HTHP) dyeing machines dyeing can be carried out even at 30-35 degree wind angle packages.
The package density depends not only upon wind angle but also on winding tension.The winding tension depends upon:
The contact pressure of the package on the winding drum.
The yarn fineness(finer yarns gives higher density).

5. Different Types of Winding Package
Parallel wound package:
a) warp yarn,
b) weavers yarn

Near parallel wound package:
a) pirn,
b) cop,
c) flanged bobbin

Cross wound package:
a)cone,
b)cheese,
c)spool.

1) Parallel wound package or parallel winding: This comprises threads laid parallel to one another as in a warp beam. It is necessary to have a flanged package or beam;otherwise the package would not be stable and would collapse.

Winding
There is no necessity of traversing.

Advantage:

Many yarn can be wound at a time.
No need of traversing mechanism.
Side withdrawal is possible.
The density of yarn is more.
No change of number of turns per inch.

Disadvantage:
Two sides of the package need flanged.
For yarn unwinding need separate mechanism.
Can not be over withdrawal.
2) Near parallel wound package :This package comprises one or more threads which are laid very nearly parallel to the layers already existing on the package.

Advantages:
No need of flanged
Can be side withdrawal
No change of number of yarn turns per inch during winding.

Disadvantages:
Need of traversing mechanism.
Can not be over withdrawal.

3) Cross wound package:This type usually consists of a single thread which is laid on the package at an appreciable helix angle so that the layers cross one another to give stability.

Fabric manufacturing (Weaving preparation)

Advantages:
No need of flanged
Can be over withdrawal
Yarn package is stable.

Disadvantages:
Number of yarn turns per inch is changed in this method.
Quality of yarn is less.
Need of traversing mechanism.

Package used for winding:
Cotton: cone, cheese, bobbin, pirn.
Jute:cop,spool.

Defects and Remedies in Winding
1) Yarn Breakage:
Cause:
Improper slub catchers setting
Incorrect tension level
Improper winding speed
Remedies:
Use proper slub catches,tension level should be correct and keep optimum winding speed
2) Stitch:
Cause:
Excessive spindle speed
Worn out spindle speed
Large tension variation during winding
Improper setting of traverse
Remedies:
Avoid excessive spindle speed and tension variation.
3) Pattern or Ribbons:
Cause:
Defunct antipatterning motion
Incorrectly set antipatterning motion
Cone or cheese loose felting on winding spindle
Remedies:
Set correctly antipatterning motion
4) Entanglement:
Cause:
Strong knotter fibre
Strong suction pressure
Lack of care while knotting and releasing yarn
Defunt warp stop motion
Improper setting stop motion
5) Wild yarn
6) Snarl
7) Soft bobbin
8) Tight bobbin
9) Overlapping
10) Patches on the yarn


The types of packages in details are:

Parallel winding/parallel wound package
As the name suggests, this type of winding packages have the yarn wound parallel to each other on the package containing flanges on both sides of the package. Here, there is no requirement of a traversing guide.
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Pros – In this type of winding procedure, multiple yarns can be wound at a time. Moreover, there is no change of twist during winding, nor is there a change in the number of turns per inch. However, there is a possibility of side withdrawal here. As mentioned above, there is no need of a traversing mechanism in parallel winding. Finally, the yarn density in this case is more, and the package is stable.

Cons – In this process, there is no possibility of over withdrawal. Also, two sides of the winding package need to be flanged, and there is a separate mechanism needed for yarn unwinding.

Near parallel winding/near parallel wound package:

In this type of winding process, the package contains one or more yarn laid very nearly parallel to the layers, which already exist on the winding package.


[image: ]
Pros – There is no requirement of a flange here. Over withdrawal is possible, and there is no change in the number of yarn turns per inch or per twist.

Cons – In the case of a near parallel winding process, a traversing mechanism is required. Moreover, side withdrawal is not possible, and the resulting package is also not stable.


Cross winding/cross wound package
We already know that as the name suggests, cross winding contains a cross or an angle somewhere. Well, it’s true. In a cross winding package, there is a single yarn that is laid on the package at an appreciable helix angle so that the layers crossing one another provide stability.
[image: ]


Pros – In the case of a cross winding package, flange is not required, over withdrawal is possible, and the yarn package is very stable.

Cons – In a cross winding package, the yarn quality is reduces, and the yarn twist is changed during winding. Moreover, a traversing mechanism is required.



Comparison Table:
Some advantages are compared below:

	Parallel wound package 
	Near parallel wound package 
	Cross wound package 


	Many yarns can be wound at a time
	No need of flanges
	No need of flanges

	No need of traverse mechanisms 

	No change of number of yarn turns per inch during winding 

	Yarn package is stable 

	Slide withdrawal is possible 
	Can be side withdrawal 
	Can be over end withdrawal. 





The examples of parallel wound package are:
1. Wrap beam
2. Weavers beam

The examples of near parallel wound package are:
1. Pim
2. Cop
3. Flanged bobbin   
The examples of Cross wound package are:
1. Cone
2. Cheese

Spool:
In case of parallel wound package flanges are present .
It also helps to maximize the yarn content in the package. 
 However they suffer from the problem of stability and layers of coils can collapse specially from the two sides of the package. 

Conical shaped package :
In this type of package diameter is varying  along the length of package 

Pineapple shaped package:
In this type of package Diameter is  variable but in the mid portion where the diameter remains same.

Cheese:
In this type of package the diameter is uniform along the length. 


Conclusion :
There are a number of packages that are available to store the yarn by winding mechanisms in this report we initially pointed about what is  winding  it’s objectives and usages and there after we illustrated each class in details and also the type of withdrawal.  Next we compared the benefit or advantages of the various packages and hence later also learned about the packages and their respective variations in diameter. Thus concluding the report.
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Nearly parallel wound packages
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