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Abstract— Textile sector in India plays an important role in 

the country's economy.  In India, Solapur is one of the 

renowned centers for textiles with approximately 6000 power 

loom industries operational in the district. The textiles use a 

beam for the winding of the threads on it, which is later on 

mounted on loom. The process of beam lifting without any 

effects on the health and production seems utopian in these 

days, thus creating high absenteeism in the workers and 

hampering the production. Considering this fact, the present 

work focuses on to design a beam lifting device for the 

textiles using jacquard looms in Solapur City (one of the key 

textile cluster) in the state of Maharashtra, India. There are 

many lifting devices available in the market but are not 

suitable for the textile units in Solapur. The units using 

jacquard powerloom are pre-established and have no scope 

of expansion thus, there is no space available in the textile 

units for the free motion of these devices and also because of 

high cost of these devices. The study is aimed at developing 

a beam lifting mechanism which would be capable of 

reducing the physical strain on workers and the accidents 

caused during the beam lifting. The designed device and its 

parts are being modeled using CATIA V5 R19 and these 

models are being analysed using FEA software ANSYS.it 

can be concluded that the designed device is safe and is 

suitable for the layouts of the textiles in Solapur. This device 

will surely help to reduce the manpower required for the 

beam lifting process and will also help to reduce the stress 

and strain on workers. 
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I. INTRODUCTION 

The Indian textile industry consists of three distinct sectors 

representing broadly three levels of technology and 

Organization, namely, mills, powerlooms and handloom. 

The handloom sector is the oldest among them with a long 

tradition of excellence and unrivalled craftsmanship. The 

mill sector is over one hundred and fifty years old with 

about 1834 textile mills, installed capacity of 37.07 million 

spindles and 4,89,718 rotors.. The last to appear on the 

scene is the powerloom sector which over the last three 

decades has come to occupy a prominent position with a 

22.05 lakh powerlooms in the country. The growth of the 

powerloom industry started with the loosing of the ground 

by the textiles mills. The powerlooms were first introduced 

in India in the starting of the 20th century. During the great 

depression period (1929 to 1933) the mill sector started to 

discard the powerlooms. The labours of the textile mills 

refurbish the discarded powerlooms and started the small 

units as a small and cottage industry. It was the existence of 

the decentralised sector of powerloom industry. The other 

reason for the growth of the powerloom industry was 

conversion of handlooms into powerlooms. In 1954, for the 

economic development of the handloom weavers, the 

scheme of conversion of handloom to powerlooms was 

introduced by the government.  

In 1930 there are about 3000 powerlooms in the 

country while at the end of 2008-2009 it raised to about 

22.05 lakh powerlooms in the country. The powerloom 

industry is spread in all over India. The major states are 

Maharashtra, Tamil Nadu, Gujarat, Andhra Pradesh, Uttar 

Pradesh, Madhya Pradesh, Punjab, Rajasthan, Karnataka, 

and Hariyana. Maharashtra occupies a premier position in 

the textile map of the country. There are about 11.06 

powerlooms in Maharashtra. The state of Maharashtra has 

the prominent textile centers such as Bhiwandi, Malegaon, 

Ichalkaranji, Solapur, Nagpur etc. Powerloom industry in 

Maharashtra is more rapidly growing industry than in other 

states in India. The Powerloom industry is the biggest small 

scale industry of Maharashtra. 

Solapur is known as city of textiles because of its 

manufacturing capacity and capabilities especially for 

towels and napkins. Solapur is the home of Handloom and 

Power loom industry which provides employment to a large 

number of workers (approximately 100000). There are 

around 6000 power loom industries operational in the 

district (Textile Development Foundation Report – 2009). 

On the Jacquard power loom the main production is 

Chadders, Towels and Napkins. Out of this, around 85% of 

industries are producing terry towels and napkins. Solapur is 

almost like a monopoly for “Yarn dyed jacquard terry 

towels on power loom” as it caters to approximately 80-85% 

of the international requirement. In terms of financial figure 

it amounts to Rs.2000 crores of annual turnovers (as of 

prices on Oct. 2010). Most of these units are SMES. These 

products are exported to various countries in the world. 

II. PROBLEM IDENTIFICATION 

Visits to textile units using Jacquard powerloom in Solapur 

are done. The problem faced by them is observed. Presently 

the beam handling is done by the workers as shown in the 

figure 1.3.1. Around two workers carry the beam from the 

warping machine to the loom on which the beam has to be 

loaded. Then eight workers lift the beam from the ground to 

the height of 1.8m to 2.1m the weight of beam is around 

140-150 kg. This process is creating the physical strain on 

the workers leading to increased absenteeism in the workers. 

This also hampers the productivity of the unit. As far as the 

safety of workers is concerned the above process is 

dangerous and several accidents have been reported out 

which some are leading to permanent disability. This 

process also leads to physical stress in workers. Thus some 

improvements in the process are required through some aid 

in lifting the beam. 

Let us have a look at textile layout that is typically 

being observed in Solapur. The following figures 3 and 4 

shows the layouts that are being observed in the textiles of 

Solapur. 
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Fig. 1: Workers lifting the beam 

 
Fig. 2: Shows the workers lifting the beam to mount it on 

the loom. 

 
Fig. 3: Schematic Layout of Textile Units-I 

 
Fig. 4: Schematic Layout of Textile Units- II 

Thus from above discussion we could conclude that 

there is need of beam lifting device for the textiles in 

Solapur using jacquard powerlooms. The use of existing 

equipments is not possible as far as the layouts and 

limitations of the textile units are concerned.  

III. OBJECTIVE 

The objective is to design the beam lifting device which 

would serve the following:- 

1) Increase the safety and reduce the accidents during 

beam handling. Because, in textiles manual handling 

causes more than a quarter of the work-related injuries 

reported each year. Around 60% of these involve an 

injury to the back, and some result in permanent 

disablement. 

2) Reduce physical strain on workers. Because the 

continuous exposure sound, improper illumination and 

the lifting the heavy weights can generate stress and 

strain on the workers thus hampering their health 

3) Reduce the absenteeism of the workers. Because of the 

physical stress and strains the number of workers being 

absent for the work is increasing day by day. 

4) Help to increase the productivity. Material handling 

devices helps to achieve improved productivity by 

ensuring the right material delivered at the right place 

at the right time most economically. 

IV. SCOPE OF THE RESEARCH WORK 

From the survey carried out in the textile units from Solapur 

it can be depicted that the scope of the work is confined to 

the following and the figure 5 also represents the same:- 

1) The space between the power looms and their back to 

back arrangement (Distance not more than 0.6m). 

2) The height for lifting is limited up to 2.1336 m. 

3) The weight for lifting (full beam weight) is 140-150 

kg.  

4) Gap between the loom and ceiling is 0.15m 

 
Fig. 5: Showing distance between Ceiling and powerloom 

V. RESEARCH METHODOLOGY 

After the identification of the problem and carrying out the 

extensive literature survey related to the existing technology 

for the beam handling in the chapters 1 and 2 respectively 

the research methodology is being discussed in this chapter. 

This chapter will include the detail explanation of the design 

and modeling of the device, analysis of the device being 

designed and the validation of the analytical and ANSYS 

results. Now let us get into the detailed explanation of the 

various steps being followed in this work.  

A. Idea Generation 

The first and the foremost step in the design is the idea 

generation. This is the step where we find different solutions 

to the problem of the work being carried out. From the 

literature review and the existing lifting device the following 

concept based on the use of chain pulley block were thought 

as the solution to the problem of the current work. Out of the 

following conceptual model only one will be selected for the 

further design process. The various conceptual models are as 

follows. 
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Fig. 6: Conceptual model 1      Fig. 7: Conceptual model 2 

 
Fig. 8: Conceptual model 3 

The above mentioned Conceptual model has 

certain limitations. The beam handling involves the workers 

and even though the beam lifting device is used the manual 

interaction with the process exists. Thus the safety of the 

device is the most critical criteria for the design. The 

solution suggested in the above figures has a part which 

holds the beam; this part is protruded out on which the 

weight of the beam acts. The weight acts in the eccentric 

manner thus there is possibility of the toppling of the beam 

holder along with the beam. Due to this the safety of the 

worker is in risk. Thus to avoid this stated solution are not 

used for the further design process.  

An alternative to above all models is shown in the 

figure.  In this the beam holder is eliminated by using linked 

chain for holding the beam and the danger of toppling is 

being eliminated. The lifting is being aided by the chain 

pulley block. The design of this model is illustrated further 

in detail. 

 
Fig. 9: Conceptual Model 4 

Sr. No. Part Name Criteria Number 

1. Supporting column Design 2 

2. Chain Selection 2 

3. Upper Bar Design 1 

4. Base Design 2 

5. Chain Pulley Block Selection 1 

6. Bearings Selection 2 

7. Wheels Selection 4 

Table 1 Showing the method of using each part 

B. Assembly of Device 

The various parts of the device are assembled in the 

following way with necessary minor modifications where 

ever required. 

 
Fig. 10: Beam Lifting Device 

1) Part list 

 Supporting Column 

 Upper Bar 

 Chain 

 Base  

 Wheels 

 Chain pulley block 

VI. COMPARISON OF RESULTS 

Part Name Analytical ANSYS Variation (%) 

Supporting column 3.21 3.8 14 

Upper Bar 136.06 157.8 13.77 

Base 61.06 56.04 8.2 

Table 2: Comparison of stress results  

VII. CONCLUSIONS 

Design and Analysis of the beam lifting device is carried out 

during the project work. Following conclusions can be 

drawn from this project work. 

 The designed lifting device is suitable for the layouts 

of textile units in Solapur. 

 The device being designed can be helpful in reducing 

the accidents during beam lifting. 

 Analytically calculated stress in the parts of lifting 

device is lower than allowable limit. This ensures safe 

design of lifting device based on analytical 

formulations. 

 Successfully used commercial FEA tool ANSYS in the 

design validation of lifting device. 
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 Stresses obtained by ANSYS in the parts of lifting 

device are lower than allowable limit. 

 Percentage error in analytical and ANSYS results is 

within 15%. 

 The device can be manufactured at the lowest cost as 

compared to the readily available devices in the 

market. 

Thus at the end we can say that the objectives of 

this work are being achieved as far as possible by being 

within the scope of the work. 
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