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Abstract— This paper presents the methodology for design 

and fabrication for leather groove cutter machine for double 

roller ginning machine to fabricate new machine for ginning 

industry. The main objectives of the fabrication to reduced 

grooving time and increase productivity. The paper aims to 

complete fabrication of leather groove cutting machine for 

double roller ginning machine which consist the leather 

roller and grinding cutter .In this project we first done CAD 

modeling using CATIA .In first stage of fabrication area of 

maximum stress was identified related to the accuracy. 

Key words: Ginning Machine, Cotton, Leather Roller 

I. INTRODUCTION 

Textiles constitute an important component of India’s 

economy. Ginning is the first and most important 

mechanical process by which seed cotton is separated into 

lint (fibre) and seed and machine used for this separation is 

called as gin. There are mainly two types of gins (i) roller 

gins- most commonly used in India, Egypt, Uganda, 

Tanzania etc. and (ii) saw gins- extensively used in 

countries like USA, China, Australia, Uzbekistan etc.. Both 

type of gins are noted for certain advantages and 

disadvantages. The roller gin is used on high quality, fine 

fibred, extra-long staple cottons because of its tendencies to 

maintain fibre length and low nep levels as opposed to the 

adverse effects on these characteristics by the saw gins. 

Double roller (DR) gins are commonly used in rural India 

for ginning and producing about 2.8 million tonnes of lint . 

In India about 50000 DR gins are working in around 4000 

ginning factories and there is demand of around 1500 DR 

gins every year towards new addition as well as replacement 

of old one. During 1700’s some developments using roller 

principle followed and in 1840 Fones McCarthy invented 

single roller gin . The British Middletone model of DR gin 

used 40 inches (1016mm) roller length while the American 

Foss model DR gin used 60 inches (1524mm) long roller . 

Britishers introduced Middleton Double Roller gin 

manufactured by Platt Saco Lowell (UK) Ltd and Monforts 

M. Gladbach (Volkart) DR gin in India in the beginning of 

20th Century. After India’s independence Indian 

manufacturers have started manufacturing DR gins similar 

to Middletone DR gin and Monforts DR gin and major 

technological design modifications were not implemented 

for the improvement of the machine It consists of two 

spirally grooved leather roller pressed against a fixed knife, 

are made to rotate at about 90-120 rpm. Two moving blades 

combined with seed grids constitutes a central assembly 

known as beater which oscillates by means of a crank or 

eccentric shaft, close to the fixed knife. When the seed 

cotton is fed to the machine in action, fibres adhere to the 

rough surface of the roller are carried in between the fixed 

knife and roller in such a way that the fibres are partially 

gripped between them. The oscillating knife beats the seed 

and separates the fibres. This process is repeated for number 

of times and due to push-pull-hit action the fibres are 

separated from the seed, carried forward on the roller and 

dropped out of machine. The ginned seeds drop down 

through the grid which is oscillating along with beater. 

Drawbacks in Present Design of DR Gin Detail design study 

revealed that present DR gin carries several drawbacks. One 

of the most important drawbacks is groove filling of leather 

roller with cotton after every 60 hours. Uniform pressure 

between fixed knife and roller plays an important role in 

quality and output of the lint. In present design the roller is 

pressed against fixed knife with the help of hanging dead 

weights (total weight of 1158 N i.e. 324 N and 255 N/roller 

on gear box side and offside respectively) mounted on the 

weight lever of 495 mm in length. This method does not 

ensure uniform pressure between roller and fixed knife, 

occupies more space, and also makes it difficult to remove 

the roller for maintenance. Presently rollers are made of 

chrome composite leather washers and wear rate of roller is 

0.02 mm/h of working (i.e. it has life of around 1200 

working hours). Besides this in rainy season it has tendency 

to absorb water and get swelled to reduce the life of material 

further. Studies revealed that chromium particles generated 

during the process of ginning produce deleterious effect on 

the people working in the vicinity . Theoretically energy 

required to remove 1 kg lint (fibres) varies between 1075 to 

2775 joules but actual energy consumed by present DR is 

about 118000 joules/kg lint. This is about 60 to 120 times 

more. This poor energy utilization efficiency is mainly due 

to improper design of gearbox, unscientific way of applying 

pressure etc. Machine noise level is reasonably high (93 dB) 

due to the reciprocating action of beater and gearbox. 

Leather roller with spherical groove firstly removed by hand 

grinder which required two person one for holding the 

grinding cutter and other for rolling the leather roller study 

suggest that it required near about half hour to cut groove on 

the leather roller and after every 60 hours ,the groove made 

by the grinding cutter are not approximate and spherical and 

the depth and width of the groove increases which required 

2 mm both . 
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Due to all this problem we are able to fabricate the 

leather roller groove cutter machine.in which the leather 

roller is attatched on the main base frame stand and grinding 

cutter is mounted on the rack and pinion arrangement which 

slides as the roller rotates with the help of motor and pulley 

arrangement, 

The leather roller rpm is maintain at 1 rpm and the 

grinding cutter slides along the length of the groove which is 

more than the length of the leather roller.as the roller rotates 

the the grinding cutter automatically rotates with the leather 

roller and the cutter rotates at 11000rpm which maintain the 

depth and width of the groove of roller of 2 mm.All the 

calculation are based on time minimum 10 to 15 sec are 

required to cut 1 groove on the base on roller length and no 

of grooves to cut. on the based of previous paper we are able 

to cut groove and recent industries study help us for 

calculating and maintaining accuracy for the leather roller. 

II. LITERATURE REVIEW 

Valentin Appenzeller, Kempen present paper on”method of 

making helically grooved roller”  In a grooved drum with a 

working drum surface of metal consisting of a cylindrical 

inner drum on which at least one ribbon is helically wound, 

turn by turn, the radially outer boundary of which forms the 

working drum surface, the ribbon also forming axially 

extending circumferential grooves, adjacent turns of the 

ribbon are connected to each other in a form locking manner 

on their sides facing each other in the axial direction causing 

the adjoining turns to be immovably xed relative to each 

other so that in the event of a break in the ribbon the turns 

will not give in to the circumferential tension force 

generated during winding and burst open. 

Ernst Grob, Zurich, Switzerland, and Benjamin 

Grob, Grafton present paper on”improvement for machine 

cutting leather” This invention relates to the art of metal 

rolling. A general aim of the present invention is to provide 

a novel method of metal rolling particularly adapted for the 

rapid and economical production of gears and other similar 

repetitively grooved essentially cylindrical shapes. A more 

speci?c object is to provide an improved rolling method for 

the purpose indicated in which each of the several grooves is 

progressively formed by the repetitive rolling engagement of 

a forming roller or succession of like rollers therewith. 

Another object is to provide a gear forming method in which 

the gear teeth are formed by a metal rolling action that 

progresses across the face of the gear or substantially 

lengthwise of the axis thereof. Other more speci?c objects 

and advantages will appear, expressed or implied, from the 

following description of a metal rolling method performed 

in accordance with this invention. For purposes of 

illustration and explanation the method of the present 

invention is shown applied to the rolling of spur and helical 

gears, although it may be utilized to advantage in the rolling 

of splines and other shapes of the kind hereinabove 

mentioned. In the accompanying drawings: Figure l is a 

sectional view of gear rolling equipment capable of use in 

carrying out the method of the present invention.  

Valentine appenzeller  Present paper on” Grooved 

roller” A grooved roller, as used for the dewatering of paper 

webs, is fabricated by winding one or more metal strips in a 

continuous helical path upon an inner support roller. 

Adjacent turns of the strips are interconnected as by spot 

welding, soldering or glueing. The surface groove can be 

formed in various ways as by machining during winding of 

the strip, or by using two strips of different heights. Before 

winding the strip may have a slightly tapered cross-section 

so that after the winding deformation the sides of the wound 

strip are precisely parallel.  This invention relates to a roll, 

and more particularly to a grooved roll for the dewatering of 

paper, board and similar webs and to a method of making 

such a roll. 

It has been proposed to provide grooved rolls 

having an operative roll surface of metal, more particularly 

corrosion-resistant steel, consist-ing of a cylindrical inner 

roll on which at least one strip is wound turn by turn 

helically, such strip forming the operative roll surface, there 

being peripheral grooves in the operative roll surface. 

III. OBJECTIVE 

The main aim of this project is to overcome the traditional 

method 

 To design the leather roller groove cutter machine 

for double roller ginning machine . 

 Fabrication of leather roller  using mechanical 

process and engg parameters. 

 To sort-out the reasons of failure of leather roller 

groove . 

 To suggest the solutions on failure. 

IV. RESEARCH METHODOLOGY 

The research methodology will cover follow, sufficient 

literature is available related to ginning machine and leather 

roller. Initially the available literature would be reviewed for 

identifying the parameters responsible for  the failure of the 

leather roller groove .  

First the design and fabrication of leather roller 

groove cutter will be done using CATIA   software and then 

analysis will give the exact location from which the leather 

roller groove fails. And then redesign and analysis of 

redesign leather roller groove cutter will be done using same 

software. After this the fabrication of the leather groove 

cutter machine will be done as per the design and 

engineering parameter and running of the machine will be 

done and maintain the accuracy of grinding cutter and 

leather roller is done .  The conclusion and future scope of 

work will be discussed in the end. 

V. CONCLUSION 

The main conclusion will be to find out whether it is 

possible to maintain the accuracy rolling roller and grinding 

cutter. Also the future scope for developing design model 

for any profile can be identified. selection of proper design 

parameter will be done 
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