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Decorticating Machine and Motorised Ratt 
India, Commercial 

 
 
Crop Coconut  
  
Residue Husk 
  
Process Fiber extraction 
  
Equipment Decorticating Machine 
  
Main Product Rope and twine, brooms and brushes, doormats, rugs, 

mattresses and upholstery, often in rubberized coir pads.1  
  
 
Technical Description of Technology2  

 
                                                 
1 http://coirboard.nic.in/coirtrade.htm 
2 http://www.ncrmi.org/husk.pdf 
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Detailed Process Description3 

Traditional fibre extraction 

The traditional production of fibres from the husks is a laborious and time-consuming process. After 
separating of the nut, the husks are processed by various retting techniques generally in ponds of 
brackish waters (for three to six months) or in backwaters or lagoons. This requires 10-12 months 
of anaerobic (bacterial) fermentation By retting, the husks are softened and can be decorticated 
and the fibre is extracted by beating, which is usually done by hand. After hackling, washing and 
drying (in the shade) the fibres are loosened manually and cleaned. The remaining residual pith - 
which was previously considered a waste problem - has recently found new profitable markets as a 
peat moss substitute for horticultural production. 

Traditional practices of this kind yield the highest quality of (white) fibre for spinning and weaving. 
Retted fibres from green husks are the most suitable fibres for dyeing and bleaching. For the 
production of more coarse brown yarns shorter periods of retting may be applied. These find an 
increasing outlet in geo-textile applications. 

Mechanical Extraction 

Alternatively, mechanical processes using either de-fibering or decorticating equipment process the 
husks after only five days of immersion in water tanks. Crushing the husk in a breaker opens the 
fibres. By using revolving "drums" the coarse long fibres are separated from the short woody parts 
and the pith. The stronger fibres are washed, cleaned, dried, hackled and combed. 

Green decortication and Microbial treatments 

New environmentally friendly methods for fibre production are of interest. These can be locally 
exploited on relative small-scale, and have the potential to produce a more constant quality of 
fibres. Novel developments by the Central Coir Research Institute, under Coir Board, using a bio-
technological approach with specific microbial enzymes have reduced the retting time substantially 
to three to five days. High quality fibre production has been maintained. 

Similar protocols can be developed to enhance the properties of the fibres in regard to surface 
properties such as smoothness and porosity. By using specific (microbial) lignolytic enzymes 
(laccase/phenoloxidase), the fibre surface can be bleached (or activated to react more easily with 
the dyes). 

 

                                                 
3 http://coirboard.nic.in/about_process.htm 
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Hand Spinning 

The usual practice in hand spinning is to roll the fibre into short length of 6 to 9 inches, giving a 
clock-wise twist by hands. When a sufficient quantity has been made, two of these short lengths 
are taken in hand together and made into yarn of two plies by giving a counter twist, using both 
palms. 

When the counter twist reaches near the end of the striking, further pieces of short lengths kept 
ready are added one after other, while the counter twist by hand is continued till the required length 
of yarn for a knot is reached. This is reeled in the form of a hank and a knot is made at the end. 
Handspun yarn always has a soft twist. 

Traditional Ratt Spinning Spinning is usually done on the 'Charka' or spinning wheel. Wheel 
spinning is gradually displacing hand spinning.  
 
From the middle of the 19th century, coir spinning wheels have been introduced with a view to 
increasing production and obtaining the hard twist required for the manufacture of matting, etc. 
To prepare two-ply coir yarn on the spinning wheel, one set of two wheels, one stationary and the 
other movable is required. The stationary wheel usually contains two spindles set in motion through 
the centre of the wheel. The movable wheel contains one spindle only. Two persons take the 
silvers of 'coir' prepared and kept ready after willowing.  
 
Usually women keeps them in their arm pits, make a loop with a small quantity of fibre and then 
puts the loop thus formed into the notch of one of the spindles on the stationary wheel and gives 
the fibre a uniform thickness while walking backward. Another operator then gives the twist to the 
fibre thus led by turning the handle of the spinning wheel. This operation is continued till the 
required length of strand is reached. The strands are then passed through a grooved rod and tied 
together into the notch of the spindle, the grooved rod being allowed to move forward. The 
movable wheel is turned in the opposite direction. 
 
The object of the grooved rod is to regulate the twist of the yarn and to prevent entanglement of the 
strands at the time of doubling. When the grooved rod reaches the stationary wheel, the turning of 
the spindles of the spinning wheel is stopped and all the ends from that of the stationary wheel are 
cut off and the yarn is tested to see whether there is sufficient twist. If more twist is required, the 
movable wheel is turned toward its original direction till the required twist is obtained, if it contains 
more twist than desired, the movable wheel is turned in a direction contrary to the original twist. 
Traditional Wheel spinning using a spinning wheel requires three people, who may produce 12-15 
kg of yarn per day. 
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Motorised Traditional Ratt  
Motorised Traditional Ratt is a developed form of a coir spinning 'charka'. Here, the stationary ratt 
is rotated using a suitable contrivance attached to an electric motor. By attaching the rotating 
system to the stationary ratt one worker is avoided and the productivity is increased. The wages 
thus earned are divided among the two workers resulting in enhancement of wages of spinners. 
This system has been introduced recently and found successful in the industry for spinning all 
varieties of yarn. 
 
Motorised Ratt 
The research and development in coir industry was mainly aimed for reducing the drudgery of the 
workers involved in the spinning of coir yarn on traditional and motorised traditional ratts. Two or 
three spinners are engaged for exercising the production activity in yarn spinning 
where they are exposed to changing weather conditions, which ultimately affects the production. 
They are also forced to walk up and down in the spinning yard for taking the individual strands and 
for doubling operation.  
 
It was a long time dream of the coir industry to introduce a contrivance for reducing the drudgery of 
the labourer and improve the productivity and also enhance the earnings of the workers engaged in 
the spinning. As a result of research and development, a spinning device for attaining the real 
goals of reducing the drudgery, improving the productivity and to improve the working environment, 
the motorised ratt was introduced in the industry.  
 
In the case of a motorised ratt the spinner is made to sit on a chair /stool and roll the well cleaned 
fibre stacked in the spinning trays attached to the spinning device where the yarn is spun and 
wound over the bobbins attached to the ratt. 
 
The simple device is now popular in the industry and the benefit of the device has been extended 
to all spinning areas, all over India. Coir board has taken all efforts to popularise this spinning 
device and a scheme has been evolved under 'Mahila Coir Yojana Scheme' for providing 
motorised ratt to spinners at a subsidised rate. The introduction of the motorised ratt in the industry 
has paved way for increasing the employment opportunity, as the new generation has taken up the 
spinning activity in the coir sector as the change in the working environment. All varieties of coir 
yarn in the industry are produced on ratt with a slight alteration on the equipment. 
 
Automatic Spinning The production turnover in the case of hand spinning was less. The efforts to 
maximise the productivity of the yarn resulted in the introduction of automatic spinning machine 
units.  
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The automatic spinning machine units are capable of production of yarns of runnage varying from 
50 to 300 meters/kg and twists from 10 to 30 twists/feet. Coir fibre in the form of bales is the raw 
material for the unit. These fibres are soaked in water for one hour and are cleaned in the willowing 
machine. Pith content and the hard bits are removed in the process. Manual attention is also 
required to remove the hard bits to the fullest extent. These cleaned fibers are passed in to the 
feeder of silvering machine where the fibers are paralleled and drawn by draw rollers. These 
paralleled fibers are twisted and taken on to drum. 
 
The twisted paralleled fibers are called silvers. These silvers are fed on to the feeder of the 
spinning machine and are combed and to made to fall on to "W" tray. Core threads of 
nylon/cotton/HDPE/LDPE. Passing in the tray are used as carrier agent for the coir fibres. These 
fibres are entwined on to the thread and are twisted by the grip nozzles/rollers. Two such strands 
are doubled and wounded on to a bobbin to form the yarn of required twist and runnage. The 
automatic spinning machine facilitates spinning of any varieties of yarn according to the 
requirement of the industry by varying the parameters of the machine to vary the twist and/or 
runnage. The yarns thus formed are wound in the form of balls for the easy transportation.  
 
  
Job Potential 
Coir milling and value addition, mostly spinning and weaving, are important regional employers, 
particularly in rural Southern India and coastal Sri Lanka. They give work to 500,000+ people, 
many of them women working part-time. 
 
Operation and Maintenance Requirements 
As a natural material, coir, potentially, has a good image - it has excellent brushing and wearing 
characteristics, and it is relatively cheap. However, quality of manufacture can be mixed; the 
control of quality from the many hundreds of small-scale spinners and weavers is difficult to 
monitor and control. The range of products and designs available is strictly limited by tradition and, 
moreover, the range of dyes normally used does not hold fast to the fibres and sometimes fades 
badly. New product opportunities are frequently well-known (non-woven materials, agro-textiles 
and similar), but lack of development capital, lack of R&D and testing facilities, and commercial 
competition, frequently preclude the sharing of industrial information. New markets have to be 
conceived, developed and exploited for industries to survive. 
 
 
 
 
 
 
 
 
. 
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Social Considerations4 
Coir fibres have an image problem that has not been addressed by the trade. Coir may be 
environmentally "friendly" from a consumer point of view, but the same may not be the case at 
point of manufacture where, for example, the environmental issues of waste disposal (used 
chemical dyes, coir pith, etc.), pollution of water resources from retting, and the exploitation of low-
paid workers, could become sensitive issues 
 
Coir industries enable people to work close to home, enjoy the hours and conditions of work that 
are generally better than the equivalent in agricultural production, and to gain a sense of 
achievement from the acquisition of new skills, new information and a sense of participation in 
community development. 
 
Investment and Operating Cost5 
The assistance from the Coir Board will be in the form of one time subsidy limited to 75% of the 
cost of motorized ratt/ motorized traditional ratt or Rs.7,500/- in the case of motorized ratt and 
Rs.2,625/- in the case of motorized traditional ratt whichever is less and the balance 25% will be 
raised by the beneficiary from either her own resources or loans from financial institutions/ 
voluntary organizations. 
 
Economic instruments for overcoming barriers6  
Providing seed capital assistance to farmers encourages brown coir fibre production. 
Modernization of coir units has been envisaged by providing incentives for installation of modern 
equipments to make coir industry more competitive in the export market. 
 
Advantages to Developing Countries7 
Processing of agricultural crops also gains; from access to raw materials at point of production, 
reduced transport costs, better relationships between management and workers, and the skills and 
intellect of an educated workforce that also has a vested interest in making the factory a success in 
the community. Profitability is essential for security of both worker and factory owner, and herein 
may be a need for enterprise support from joint private and public sector groups. 
 
 
Examples of Real Life Applications  
 
Level of Use  Commercial Use 
Location Kerala, India, Commercial Level, Coir Production 
 
 
                                                 
4 http://coirboard.nic.in/coirtrade.htm 
5 http://www.fao.org/ag/Ags/agsi/coir.htm 
6 http://coirboard.nic.in/about_process02.htm 
7 http://coirboard.nic.in/coirtrade.htm 
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Suppliers8 
1) Chemicals for Improvement of Fibre Quality 

a) Amoa Chemical Company Ltd. 
      Amoa House, Hawley Road, Hinckley, Leicestershire, 
      LE10 OPU, United Kingdom. 

 
2) Manufacturers/Suppliers Of Carding Equipment 

a) Mackie International 
      Belfast, Northern Ireland 
b) Giddings Frazer 
      Arbroath, Scotland, United Kingdom. 
c) Wn R. Steward & sons (Hacblemakers) Ltd. 
      Marine Parade, Dundee, Ddi 3JD 

            Scotland, United Kingdom. 
 
3) Suppliers of Sisal Tow-Yarns 

a) The Premier Bag Co. 
       P.O. Ruiru 

             Kenya, East Africa 
b) The Tanzania Sisal Authority (TSA) 
      Dar-es-Salaam, Tanzania. 

 
4) Manufacturers/Suppliers of Modern Looms. 

a) Picanol Natural Fibre Looms 
      Belgium. 
b) Wilson & Longbottom Ltd. 
      Barnsley S70 1AS, United Kingdom. 

 

               

                                                 
8 http://www.coirkerala.com/coirmachines.htm 


