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Abstract: 
 

A study was made for the effective control in warp breakages on a weaving machine. It is found that the warp breakage rate can be minimised by effective control of strain on warp yarn within a loom cycle during weaving by means of spring loaded, self rotating and reciprocating backrest.
 

Introduction: 
 

The weaving machines used in many old textile industries, jute industries, power loom factories for weaving conventional fabrics are of primitive type and hardly have undergone any modification. While designing any modification of such weaving machines needs attention for improvement of weaving efficiency for weaving such yarn having low extensibility as incase of jute. In the conventional weaving machines there are inadequate arrangements for controlling the strain on the warp yarn during weaving. After conducting some studies in jute mills, it is revealed that the efficiency of hessian loom varies within a range of 48-60% in which the loss in efficiency is 12-14% for warp breakages 4-5% for manual weft replenishment. Thus, it was felt necessary to overcome this problem by simple machine modifications to improve the weaving efficiency.
 

In the conventional jute loom the free length of the warp yarn provided is comparatively much less than all other modern looms used in the textile industry, in spite of jute yarn having very low extensibility. There are inadequate arrangements for controlling the strain of warp yarn during weaving. There is no automation in the system. These factors influence the warp breakage rate which lowers the weaving efficiency to some extent.
 

Early Works: 
 

According to Marks & Robinson (1), the tension peak at beat up is proportional to the maximum fell displacement and is independent to basic warp tension. The warp breakage rate can be minimized by controlling the strain on the yarn during a loom cycle.
 

Greenwood (2) stated that the height of tension peak during shedding may be controlled either by controlling the size of the warp shed or by controlling the free length of the warp.
 

Owen (3) has pioneered the study of warp tension variations and felt that it is necessary to measure the warp tension upon a single thread rather than upon the whole warp, as the later would give average effects in which significant features might be concealed. He opined that the tension is much greater at the bottom than at the top shed, and the beat-up with the falling thread is stronger than with the rising thread, and consequence of the common practice of depressing the closer shed. The inertia, or weight and size of the beam influences the form of tension cycle which therefore vary as a beam empties. He also stated that throughout one turn of the beam, the tension in the single thread commonly varied by 40-50% of its mean value. He also studied the effect of vibrating back rest which increases the tension in the lower parts of the cycle and reduces it at the bottom shed.
 

Greenwood etal (4) have studied the effect of cloth fell position on pick spacing on powerloom and established the relation between the cloth fell and the intensity of the beat-up force. The relation between beat-up force and pick spacing is also established.
 

Snowden (5) has measured warp tension under static condition. The behaviour of such mechanism when running at weaving speed is often very different from what would be anticipated from the study of the mechanism at rest or in slow movement.
 

According to Neogi et al (6), peak tension on warp during weaving is high particularly during the position of beat-up and open shed. The generation of high peak tension in the yarn is one of the main reasons for warp breakages. To reduce peak tension the attachments of oscillating back rest and front rest was developed, which not only improved the fabric cover but also eliminated the reed mark.
 
Neogi etal (7) have also studied the variation of tension amongst the yarns of both the healds with both the shed timings and the lifting pattern. Irrespective of shed timings and lifting pattern, the warp tension at the bottom position of the shed is always appreciably higher than at top position. With 1 up- 1 down leasing, if the timing of shed is set late the maximum tension in a pick cycle (which is at beat-up) is much reduced. This is expected to cause lower breakage of the warp yarns without affecting the cover of the fabric. This shed timing has possibly another advantage i.e., since the shuttle can have more time to cross the shed, picking can be made smoother causing less damage to the shuttle and the shuttle box accessories.
 
Experimental set-up: 
 
A spring-loaded self rotating reciprocating back rest (Fig.1) has been designed and fabricated to neautralise the sudden strain on the warp yarn by releasing and withdrawing the yarn as per requirement within a pick cycle. The rotating backrest was mounted on bushes which are fixed on two brackets behind the loom. The brackets are attached on either side of the loom frames. A compression spring was fixed inside the slot designed on each of the two brackets. These springs help to release the extra yarn and withdraw the same as per requirement in a pick cycle. 
 

	

	


 
 
The mechanical attachment was incorporated in a Hessian Loom and thereby the free length of the warp yarn has been increased by 70%. This was required to counteract the strain of warp yarn during weaving as the extensibility of the warp yarn is very low. 
 
Experimental Procedure: 
 
Measurement of Yarn Tension: 
 
The warp yarn tension was measured and recorded with Rothchild Electronic Tensionmeter and Helcoscriptor Recorder. The yarn tension was measured both for the existing and with the modified attachment incorporated on the loom. The yarn tension was measured across the beam at three different positions and also of the individual yarn passing through front and back healds. The tension was recorded both for top and bottom sheds at different positions within a pick cycle.
 
Mill level Study:
 
Three sets of experiments were conducted in textile mills to assess the efficacy of the system under industrial condition. The mechanical attachment was installed in three looms of 37.5, 46 and 56 width. The free length was increased by 60%, 55% and 50% respectively. In all the cases, 36 hours time study was conducted at different beam positions for both existing & modified system. The warp breakage rate and the loss of efficiency due to warp breakage have been studied and estimated.
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Machine & Material Specifications: 

Results & Discussions: 
 
The results of the comparative study of yarn tension are illustrated in Tables 1 to 6. The yarn tension was measured at different loom positions such as beat-up, shed level; shed full open and closing stage. The tension for top and bottom shed was measured. The bottom shed tension is higher than the top shed which is obvious as per shed geometry. The tension was measured across the beam at left, middle and right hand side of the loom both for yarns passing through front and back healds. Five peak tension readings are taken for each position and analysis have been made from the tension curves.
 
It is revealed from the results that the average and range of peak tension values of the yarn at all positions for the modified system is much less than that of the existing one. In the existing loom condition the strain on the yarns at the bottom shed is very high and the highest peak tension value recorded was 625 gms when the shed is full open. The highest peak tension at beat up recorded was 500 gm. These values were reduced to 175 gms and 125 gms respectively after attaching the mechanical device on the loom. 
 
The results of the experiment clearly indicates that it is possible to reduce the overall yarn tension and peak tension level within a pick cycle by incorporation of the modified attachment. The strain on the yarn during full shed open and at beat up is reduced due to twin arrangement of spring loaded backrest and the increased free length. This would lead to reduction in the warp breakage rate.
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 The results of the studies are also illustrated in Tables 7 & 8 and figures 2-5. The warp breakage during weaving not only depends on the strain but other factors such as big knot, missing/cross ends, thick places, slub, etc. also play a major role. All the factors have been taken under consideration during the experiment. Apart from the overall warp breakage the factor relating to the strain on the yarn is individually dealt with and analysis have been made accordingly.
 
In the case of 46 width Hessian loom, the overall warp breakage rate has been reduced from 22.6 to 12.6 and the breakage due to strain has been reduced from 12.9 to 3.9 after incorporation of the mechanical gadget. The loom efficiency loss due to overall warp breakage has also been reduced from 11.0% to 8.4% and that due to strain is reduced from 6.3% to 2.6%.
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Similarly, in the case of 56 width Hessian loom, the overall warp breakage rate has been reduced from 19.1 to 9.0 and the breakage rate due to strain has been reduced from 11.6 to 2.9 after incorporation of the mechanical gadget. The loom efficiency loss due to overall warp breakage has also been reduced from 9.7% to 5.9% and that due to strain is reduced from 6.0% to 1.8%.
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Conclusion:
 
From the experimental results it can be concluded that the strain on the warp yarn during a pick cycle, which is maximum during full shed open condition and at beat up, can be minimized by incorporation of a spring loaded, self rotating reciprocating backrest and by increasing the free warp length. On incorporating the mechanical attachment on the loom the warp breakage rate is substantially reduced. The reduction of the breakage rate helps in minimizing the efficiency loss during weaving.
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