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ABSTRACT  
Shuttle loom is one of the oldest machine for weaving of cloth, and is the vital machinery for power loom industry 

in India. With this basic loom it is possible to weave nearly all type of cloths very efficiently. This ancient machine 

is still used by many weavers in India, so they face many problems because of high power consumption and more 

losses of energy, than any other machinery for this industry To obtain minimum power consumption, detailed 

analysis of another auxiliary mechanism called checking, which is also related to picking mechanism, is required. 

The mechanism operates by applying brakes to the shuttle, which is at very high speed, and prepare the shuttle for 

next cycle of picking mechanism. It uses spring loaded swells to retard the shuttle. Due to retardation, velocity of 

shuttle decrease to zero. If these brakes are not released then picking mechanism needs to generate more power to 

strike picker on the shuttle. Hence it is extremely necessary to design and develop a mechanism to compliment the 

checking mechanism and to move in the direction of achieving minimum power consumption.Detailed study is done 

on the working of checking mechanism of the present loom. The aim of this project is to develop Picking shaft for 

better Performance in twisting moment. The aim of this project is to develop a checking mechanism which releases 

the spring loaded swell at the time of initialization of picking mechanism and load that spring to brake the shuttle 

when picking mechanism ends.  
.  
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1. Introduction 

 
Weaving is a method of fabric production in which two distinct sets of yarns or threads are interplaced at right 

angles to form a fabric or cloth. The longitudinal threads are called the warp and the lateral threads are the weft or 

filling. The method in which these threads are inter woven aects the characteristics of the cloth. Cloth is usually 

woven on a loom, a device that holds the warp threads and inserts weft threads into it. The warp and filling threads 

interplace with each other is called the weav Weaving is a method of fabric production in which two distinct sets of 

yarns or threads are interplaced at right angles to form a fabric or cloth. The longitudinal threads are called the 

warp and the lateral threads are the weft or filling. The method in which these threads are inter woven aects the 

characteristics of the cloth. Cloth is usually woven on a loom, a device that holds the warp threads and inserts weft 

threads into it. 

 
The warp and filling threads interplace with each other is called the weave. Loom is a device used to knit fabric or 

cloth. Its function is to hold the longitudinal threads or warp threads and to insert laternal thread or weft threads 

into warp threads. Process of inserting weft threads into warp threads is known as weave.There are different types 

of loom available to wave cloth and it is classified in following paragraph. For power loom machinery, shuttle 

loom is the basic and former weaving machine for all types of fabrics. In shuttle loom weft is inserted by a shuttle 

that traverses back and forth across the loom width. 
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Figure 1.  Power loom 

 

2. Literature Survey 

 

 Shuttle Loom is widely used in Indian Power loom industry due to its versatility to weave nearly all kind 

of fabrics. The only problem with this machine is that the speed is low compared to the other weaving 

machines. It can be enhanced by improving the speed of shuttle loom .This needs to increase the speed of 

picking mechanism which plays the main role in weaving of fabric. Detailed study was done on the 

working of the picking mechanism of present loom. Experiments have been carried out to study the 

motion of a shuttle in the present machine. Kinematic and Dynamic analysis are done for the present 

loom.Cam profile has been generated and Kinematic and Dynamic Analysis are carried out for the 

designed cam. A prototype is manufactured and from the practical experiment it has been observed that 

the accuracy, speed and force of picking mechanism have been increased.




 Start-up marks are considered as one of the major defect in woven fabric, it occurs when the loom is 
restarted after loom stoppage due to various reasons. This defect is more prominent in high speed weaving 
looms especially with elastic warp yarns and is caused to deteriorate the fabric quality.This research paper 
deals with the mathematical analysis of the startup mark generation in elastic tape on narrow fabric loom. 
Mathematical analysis was carried out for both continuous operation condition and under stopping 
condition of the narrow fabric loom.




 This paper proposes a fast accelerating method for the weaving machine drive system, which an open 

winding of the induction motor is used and connected in series to an inverter and a switching 

unit.Generally, the star(Y)-delta switching method is used in the start-up mode in order to suppress the 

rush current in general applications. However, in weaving machine, the rush current is required in the 

start-up mode in order to increase starting torque. If the starting torque is not enough to the induction 

motor, deficiencies of fabric cloth which is called "start-up marks" will happen. We proposes the Delta - 

Y switching method that achieve high rush current in order to increase starting torque for weaving 

machine drive system.




 The motion law of the rapier and the characteristics of rapier loom’s weft-insertion mechanism were 
analysed. According to the special requirements to loom’s weft insertion mechanism for weaving three-
dimensional fabric, a new rapier weft-insertion system was designed. The weft-insertion system with 
computer-controlling and servo-cylinder driving was applied to control the rapier’s movement on the 
three dimensional loom. This method not only simplifies the weftinsertion mechanism, but also achieves 
weft-insertion with variable travel, and improves the flexibility and reliability of weft-insertion system.
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Problem Definition 
 
The Shuttle loom is weaving machine use to make different types of fabric. With this basic loom it is possible to 

weave nearly all type of cloths very efficiently. This ancient machine is still used by many weavers in India, So 

they face many problems because of high power consumption and more losses of energy. To improve the 

production rate, it is mandatory to increase the speed of picking mechanism, which plays main role in weaving of 

the fabric. 
 
To obtain minimum power consumption, detailed analysis of another auxiliary mechanism called checking, which 

is also related to picking mechanism, is required. The mechanism operates by applying brakes to the shuttle, 

which is at very high speed, and prepare the shuttle for next cycle of picking mechanism. It uses spring loaded 

swells to retard the shuttle. Due to retardation, velocity of shuttle decrease to zero. If these brakes are not released 

then picking mechanism needs to generate more power to strike picker on the shuttle. Hence it is extremely 

necessary to design and develop a mechanism to compliment the checking mechanism and to move in the 

direction of achieving minimum power consumption. 
 
In picking mechanism, the operation should smooth and jerk in running condition. Picking is classified as smooth 

picking and harsh picking according to its performance while running. The existing design of shaft for Picking 

mechanism of shuttle loom is not smooth in operation. The Quality of fabric is affect due to jerk running condition 

of Picking mechanism. 

 

Research Objectives 

 
 To design and develop a new Checking mechanism to move in the direction of achieving minimum Power 

consumption.




 To make new design of Shaft which will give smooth running condition of Picking mechanism of Shuttle loom 
mchine.



 To prepare the 3D CAD model of Shaft for Picking mechanism.




 To perform analysis of new Shaft design Compare it with Present Shaft design


 

3. Checking mechanism 

 

The objective of the shuttle checking is to retard the shuttle nullifying its kinetic energy to zero. The shuttle 

checking mechanism is shown in the Figure. The incoming shuttle gets rubbed on the spring loaded swell and 

thereby the frictional force slows down the shuttle velocity. The velocity of the incoming shuttle is reduced around 

30% by the action of swell. The shuttle is finally stopped as it collides with the picker, which is cushioned by a 

suitable buffer system. The arrangement is shown in figure. 

 

Shuttle mass and checking 
 
The mass of the shuttle gradually decreases as the pirn weaves down. However, the checking force remains 

unaltered, and hence the effectiveness of checking the shuttle must have to be better. As the shuttle mass is 

gradually reduced the impact velocity of the shuttle will also be less. In according to Shuttle mass of Shuttle loom 

machine , the checking system should be effcient to allow for variation in the shuttle speed due to reduction of its 

content. Furthermore It should be able to allow for any variation in the shuttle speed due to friction and other 

resistances during its trajectory through the shed. 

 

Ideal checking conditions 
 

For better operation of checking some usual conditions should be fullfilled. They are  
1. The shuttle should be retarded at the same position after every picks.  
2. The retardation between shuttle and picker should be kept as small as possible.  
3. The impact velocity of the shuttle with the picker need to keep smaller. 
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Figure 2.  Checking mechanism 

 

Shuttle movement for picking mechanism 
 
Following data contains details for proposed loom. This specifications are for Arun Industries,which is under 

shuttle loom category.  
Weight nearly  - 1000 kg  
Speed range - 120 to 150 P.P.M 

Material - Mostly casting 

Shuttle Length = 0.4064 m 

Shuttle weight = 0.450 kg 

Loom Speed = 140 R.P.M 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. Forces acting during Shuttle strikes the Picker 
 
 

Spring Design For Checking Mechanism 
 
To achieve the checking mechanism need we have to put a spring which apply force on the swell. That force 

should be capable to slow down 30% of shuttle velocity . To reduce that much velocity spring should apply 63 N 

force on swell. so, design of spring should be done under that loading condition. The deflection of spring is 

considered by slider displacement of proposed mechanism. To design this spring, spring index is taken most 

common one. Spring is designed by trial and error method. All parameters are calculated as follows. 
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Input Parameters,  
Deflection = 40mm 

 
Axial Load (P) = 69 N 

 
Stiffness (k) = 1.575 

 
Spring Index (C) = 8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4. Model of  Proposed mechanism 
 
 

 

4. Picking Mechanism 

 

For picking mechanism, the operation should smooth and jerk free in running con-dition. Picking is classified as smooth 

picking and harsh picking according to its performance while running. When the fabric is very much thin then picking 

must be smooth. Smooth picking is achieved by designing the component under high factor of safety so that it can 

sustain extra forces. This extra forces are generated when shuttle is misplaced by its path of free flight. If shuttle is not 

placed exactly at its prescribed starting position then it disturbed the static equilibrium forces in shaft. Picking Shaft is 

under twisting moment so its better to design circular shaft earlier, its cross section was hexagonal.Shuttle is flying on its 

path which is predefined on sley. In case of shuttle disturbed from its way then whole sley assembly, which is 

oscillating, will have unbalanced forces which disturbs force equilibrium at sley assembly support bearings mounted on 

tappet shaft. Single groove ball bearing is preferred for this support so here choose bearing unit to simplify assembly of 

sley on tappet shaft and make picking smooth. 

 

To modify shaft for better performance in twisting moment its cross section is changed to circle from hexagon. Present 

shaft is over weighted to sustain twisting moment with hexagonal shape. Its inscribed circle diameter is 39.26 mm. 

Present shaft is shown in figure. For the same length and same loading condition the diameter and the X-section of shaft 

is changed. The shape is changed from hexagonal to circle and diameter is changed from 39 mm to 25 mm. The model 

for proposed mechanism is shown in figure. 
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Figure 5. Model of Present Shaft 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6. Model of Proposed Shaft 
 

 

5. Conclusion 

 

The Shuttle loom machine face many problems because of high power consumption and more losses of energy, than 

any other machinery for this industry. To improve functionality of shuttle loom various parameters are identified for 

picking and checking mechanism. Both picking and checking are interrelated with each other.Here, checking of the 

mechanism is developed from scratch to reduce picking force transmitted by picker to shuttle. To also improve the 

production rate, it is mandatory to increase the speed of picking mechanism, which plays main role in weaving of the 

fabric. The Picking and Checking mechanism directly affected Quality of fabric. 
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Hence it is extremely necessary to design and develop a Checking mechanism to move in the direction of achieving 

minimum Power consumption. 

 

The operation of Picking mechanism is not smooth in running condition of Shutte loom machine. To also improve the 

Performance of Shuttle loom machine require to make Smooth running condition of the Picking mechanism of Shuttle 

loom. To obtain smooth picking mechanism, picking shaft has been replaced to work under torsional loading 

condition. For the picking shaft present and proposed models are verified by FEA Tool, Ansys, to check stress 

concentration under twisting. 

 

In order to get smooth and less expensive picking mechanism, checking mechanism is developed here to brake and 

release the swell to stop shuttle. For present mechanism picker need to generate 260 N force to accelerate shuttle. With 

this proposed mechanism picker need to develop 190 N force to accelerate shuttle. Which is to improve life of Shuttle 

and Picking stick, which are most commonly failed parts. 

 

References 
 

[1] Umang S. Modi , B. A. Modi , “ Design and Analysis of Picking Cam for High Speed Shuttle Loom”, Mechanical 

Engineering Department Institute Of Technology, Nirma University Ahmadabad-382481, India , 2013 

 

[2] HDCT Dayaratne, Ranishka Premakumara, Thanura Perera, Stephan Prince, EASK Fernando,TSS Jayawardane 

,“Mathematical Analysis of Startup Mark in Elastic Tape on a Narrow Fabric Loom”,Department of Textile and 

Clothing Technology University of Moratuwa Moratuwa, Sri Lanka , 2015 

 

[3] Ngangom Nabakumar Singh , Bishnupur, Manipur , “Double Shuttle loom”, National Innovation Foundation 

– India , 2013 

 

[4] Surjit Sen ,“A Study of Automatic Shuttle Loom Dynamics and Power Consumption of its various mechanisms” 

A Thesis Presented to The Faculty of the Division of Graduate Studies , Georgia Institute of Technology, August , 

1976 

 

[5] Masakazu Kato, Koji Orikawa, and lun-ichi Itoh , Noboru Saitoh , “ Fast Starting Method using both Inverter 

and Delta-Star Starter for Weaving Machine Drive Systems”, Department of Electrical Engineering, Nagaoka 

University of Technology Niigata, Japan , 2013 

 

[6] ZHANG Jing-hui, ZHOU Qi-hong,CHEN Ge , “ Weft-insertion System of Three-dimensional Loom Based on 

the Servo-cylinder”, Engineering Research Center of Advanced Textil e Machinery Ministry Education, Donghua 

University Shanghai, China , 2012 

 

[7] T. Ishida and K. Chikaoka , “Variation of shuttle- flight conditions with loom speeds.” Journal of the Textile  
Institute, 78(5):362{377, 1987.  

.  
[8] S Adanur , “ Handbook of Weaving” ,  Technomic Publication, 2001. 

 

[9] Abhijit Majumdar , “  Fabric manufacture – I ”. NPTEL web lectures. 

 

[10] R. L. Norton , “Kinematics and Dynamics of Machinery”, Chapter 11. Worcester, Massachusetts, U.S.A, 2010. 

 

[11] Joseph E Shigley, John J Uicker JR, Gordon R Pennock. ,” Theory of Machines and Mechanisms ”, Chapter 12. 

Oxford University Press, 2011. 

 
 
 
 

 


