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1. Introduction 
 

Carding is a mechanical process that disentangles, cleans and intermixes fibres to produce a 

continuous web or sliver suitable for subsequent processing.This is achieved by passing the 

fibres between differentially moving surfaces covered with card clothing. It breaks up locks and 

unorganised clumps of fibre and then aligns the individual fibres to be parallel with each other. 

In preparing wool fibre for spinning, carding is the step that comes after teasing.  

The word is derived from the Latin Carduus meaning thistle or teasel, as dried vegetable teasels 

were first used to comb the raw wool.These ordered fibres can then be passed on to other 

processes that are specific to the desired end use of the 

fibre: Cotton, batting, felt, woollen or worsted yarn, etc. Carding can also be used to create 

blends of different fibres or different colours. When blending, the carding process combines the 

different fibres into a homogeneous mix. Commercial cards also have rollers and systems 

designed to remove some vegetable matter contaminants from the wool. 

Common to all carders is card clothing. Card clothing is made from a sturdy flexible backing in 

which closely spaced wire pins are embedded. The shape, length, diameter, and spacing of these 

wire pins are dictated by the card designer and the particular requirements of the application 

where the card cloth will be used. A later version of the card clothing product developed during 

the latter half of the 19th century and was found only on commercial carding machines, 

whereby a single piece of serrated wire was wrapped around a roller, became known as metallic 

card clothing. Carding machines are known as cards. Fibre may be carded by hand for hand 

spinning. 

Proudly said, India was the leader in this Technology as stated by wikiPedia:“The earliest 

evidence for using bow-instruments for carding comes fromIndia (2nd century CE). These 

carding devices, called kaman (bow) and dhunaki, would loosen the texture of the fibre by the 

means of a vibratingstring.” 

 

 

 

https://en.wikipedia.org/wiki/Sliver_(textiles)
https://en.wikipedia.org/wiki/Dipsacus
https://en.wikipedia.org/wiki/Cotton_mill
https://en.wikipedia.org/wiki/Batting_(material)
https://en.wikipedia.org/wiki/Felt
https://en.wikipedia.org/wiki/Woollen
https://en.wikipedia.org/wiki/Worsted
https://en.wikipedia.org/wiki/Colour
https://en.wikipedia.org/wiki/Serration
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1.1 Current Technological Innovations 

 

i. Hand Carders : 

1. The working face of each paddle can be flat or cylindricallycurved and wears the card cloth. 

Small cards, called flickcards, are used to flick the ends of a lock of fibre, or totease out 

some strands for spinning off. 

2. A pair of cards is used to brush the wool between themuntil the fibres are more or less 

aligned in the samedirection. 

Benefits 

Can Process raw Lanolin rich(Greasy) wool, which Drum carders cannot. So, washing 

cost is wiped off if the wool is hand carded. 

ii.      Drum Carders 

1. The licker-in, or smaller roller meters fibre from theinfeed tray onto the larger storage drum. 

The tworollers are connected to each other by a belt- orchain-drive so that their relative 

speeds cause thestorage drum to gently pull fibres from the licker-in. 

2. This pulling straightens the fibres and lays thembetween the wire pins of the storage drum's 

card cloth. 

Benefits 

1. Biggest benefit is the increase in the rate of wool carding 

      2. Decrease in the amount of manual Labour for carders. 

iii. Cottage Carders 

1. These carders do not store fibre in the cardcloth as the drum carder does but, rather, 

fibrepasses through the workings of the carder forstorage or for additional processing by other 

machines. 

2.Basically, this is multiple Drum carders, enhanced in a way to automate it and integrate it into 

a combined process flow. As we can see that the Fiber output can directly be used into spinning. 

Benefits 

1. Huge benefits considering the automation and commercializing of the technology. 
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2. Requirement Analysis 
 

The problem of Wool carding came from Khamir (an NGO in Bhuj, Gujarat) during 

RuTAG IIT Delhi regional workshop in June 2019. The problem associated with the artisan 

was that they were able to card 0.3kg of wool per hour, the cost was INR 200-300 and the 

carding type was drum carding .They worked for 5 to 6 hour per day The hand spinners 

were doing manual carding of wool also there was one more problem associated with 

carding that it was a time taking process and the wool was not properly carded, they were 

not getting the desired outcome from this existing technology. 

They want us to device a machine which can be used for wool carding process and should 

be able to card 2kg of wool per hour. It should be operable for minimum of 6 hours 

continuously per day and should be portable. Women of around 50-55 years should be able 

to operate this machine easily without any difficulty. Machine should be portable and should 

be a hybrid type which can be operated both with hand but motor powered is preferred. 

Devised machine should cost in between INR 30,000 and life expectancy of the machine 

should be 3 years without maintenance and 5 years with maintenance. The purpose is to 

enhance the livelihood and the quality of wool carding to increase to greater extend. 

 

 

    

 

 

 

 

 

 

Figure 2.1 Uncarded 

Wool 

Figure 2.2 Carded Wool 
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2.1  Preliminary Investigations and Problem Formulation: 

 

In this regard, various visits have been carried out to factories and to many artisan’s place to 

get and understand the problem fully, field data have been collected and wool grade 

parameters before & after carding have been studied. 

We aim for devising of an ergonomic, cost effective and an efficient miniature wool carding 

machine in order to benefit the artisans getting the best outcome of the carded wool from 

this machine. 

Specification and requirement: 

1. The Carding machine should be able to card approximately 2 Kg per hour. 

2. Machine should be operable for minimum of 6 hours continuously per daily. 

3. Motor powered machine is preferred over hybrid machine. 

4. Expected cost of the machine should be approximately INR 30000. 

5. Machine should be portable. 

6. Life expectancy of the machine should be around 3 Years without maintenance and 5 

years with maintenance. 

7. Machine should be operable by women of around 50-55 years. 

 

2.3 Objectives and Action Plan: 

 

The objectives of this project are: 

1. To perform feasibility study of miniature carding machine for Patanwadi wool that can 

card 2 kg wool per hour.  

2. To identify and define the values of quality parameters of carded wool. 

3. To identify a manufacturer who can support in design process and fabricate the design of 

carding machine. 
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3. Literature review 
 

Several literature reviews has been done to understand the wool carding machine. Working 

principle of the machine and function of various components has been studied. Quality 

parameters for the wool, before and after the carding process, have been defined. Also, the 

various parameters on which quality of the carded wool depends, has been studied. Efficiency 

parameters of the carding machine have been studied. And various process parameters for the 

carding machine have been reviewed, for conceptual design of the machine. 

 

3.1  Principles of Wool Carding 

The functions of carding machine 

The carding machine has three main functions: 

1. To open and disentangle the fibre blend to a single fibre state and mix it homogeneously 

with minimal breakage of fibres or minimal formation of neps. 

2. To remove impurities such as vegetable matter. 

3. To deliver the carded material in an appropriate form (i.e.  as a web or sliver) to the next 

stage of processing 

       

Figure 3.1 Basic components of a card, showing the roller speeds and directions. Source: 

Wood, 2006. 
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Basic components of a carding machine, their carding action and functions are described 

as follows: 

1. Feed sheetA feed sheet is a short and wide conveyor through which clumps of fibre are being 

delivered to the feed rollers. 

 

2. Feed Rollers 

It is a pair of slowly rotating rotors, which holds and restrains the clumps of fibre between them. 

 

3. Licker-in roller 

The licker-in snatches the clumps of fibre from the feed rollers. It carries out the initial opening 

of the clumps into smaller tufts by tearing at the clumps restrained by the slowly rotating feed 

rollers. 

 

 

Figure 3.2 Action of feed rollers and lickerin.  Source:  Wood, 2006. 

 

 

4. Transfer rollers 

It transfers the tufts from the licker-in to the main cylinder i.e. swift. 

 

5. Swift roller 

It holds the tufts and takes it to various rollers which perform their respective carding action. 
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6. Worker roller 

It reduces the tuft size and individualise the fibres. 

The working action involves a contest between the worker (A) and the swift (B) for a tuft of 

wool (C). Fibres caught by the worker teeth are slowly moved away from the swift and around 

to the accompanying stripper roller. 

 

Figure 3.3 Working action between swift and worker.  Source:  Wood, 2006. 

 

7. Stripper roller 

The stripper re-deposits the fibres taken by the Worker back onto the swift.  

 

Figure 3.4 Working actions between stripper and worker.  Source:  Wood, 2006. 
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8. Doffer roller 

The Doffer removes a small portion of the fibres from the swift and the fibres retained by the 

doffer are removed by the doffer comb and they are not returned to the swift.  

 

Figure 3.5 Working actions between Swift and Doffer.  Source:  Wood, 2006. 

 

9. Fancy roller 

Fancy has much longer and more flexible pins than any other roller. It lifts the fibres to the 

surface of the teeth of the swift so that they can be captured more easily by the doffer. 

 

Figure 3.6 Working actions between swift and fancy.  Source:  Wood, 2006. 
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10. Doffer combThefibres retained by the doffer are removed by the doffer comb. It is set close 

to the doffer roller clothing and reciprocates with a stroke of up to 40 mm.                                             

 

Figure 3.7 Doffer comb removing web.  Source:  Wood, 2006. 

11. Removal of web 

The full-length web from the doffer is taken into a ‘centre draw’ arrangement and it is 

condensed into a sliver by being passed through a funnel and a pair of calendar (pressure) 

rollers. 

 

 

Figure 3.8 Removal of the web. Source:  Wood, 2006. 

3.2 Card clothing 

The clothing of a carding machine can be made of three types- 



14 | P a g e  

 

1. Saw toothed fillet (used for burr breast) 

a) Sharp pointed tooth (for coarse and semi-coarse wool) 

b) Trapezoidal teeth (for fine and semi-fine wool) 

2. Wire fillet (used for carding set) 

 

The saw toothed fillet is characterised by the following terms: 

1. Dimension A, B, C and the tooth pitch D. 

2. Thickness of the rib E  

3. Tooth pitch ‘p’ 

4. The angle of teeth inclination ‘α’ and ‘β’. 

 

 

 

 

Figure 3.9 Saw tooth fillet. Source: Wool carding book by Lipenkov 

 

 

1. D varies from 1 to 2 mm in steps of 0.1 mm. 

2. E varies from 0.8 to 1.5 mm. 

3. F varies from 0.4 to 1 mm. 

4. A has value around 4.5 mm to 6 mm. 
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➢ The value of ‘α’ should always be lesser than 77° and the value of ‘β’ should be around 

66° for any roller for effective carding (Applicable for every roller). 

 

The wire fillet is characterised by the following terms: 

1. Total thickness ‘h’ of fillet. 

2. Angle of clip setting ‘α’. 

3. Angle of knee bend ‘β’. 

4. Clip length from base to knee bend ‘m’. 

5. Clip length from the knee to the point ‘n’. 

 

 

Figure 3.10 Wire fillet. Source:Wool carding book by Lipenkov 

 

The Fancy roller fillet is characterised by the following terms: 

1. Total thickness ‘h’ of the fillet. 

2. Clip length ‘m’. 

3. Angle of setting ‘α’. 
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Figure 3.11 Fancy roller fillet. Source:Wool carding book by Lipenkov 

 

3.3  Delay factor 
 

Measurement of delay factor 

Every fibre is being hold for some time by the swift, working roller and its stripper, before it 

gets removed from the swift by the doffer comb. The average of this time for a large number of 

fibres is called the Delay factor. 

Mathematically it is given by:𝐷 =  
1

𝑓
(1 +

𝑛1𝑝1

1−𝑝1
+

𝑛2𝑝2

1−𝑝2
+

𝑛3

1−𝑝3
) 

 

 

Where, 

D=Delay factor 

p= worker collecting factor  

f= doffer collecting factor 

n= no of times fibre is being held by a worker 

 

Effect on Delay factor for various conditions 

1. Feed rate doesn’t affect the Delay factor. 

2. Increasing the number of workers increases the Delay factor. 

3. Increasing worker speed increases ‘p’, but it also reduces ‘n’, hence ‘n*p’ remains constant 

and hence it doesn’t affect the Delay factor. 
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4. Stripper speed has relatively small affect on the delay factor and thus it can be ignored. 

5. ‘p’ and ‘f’ are not sensitive to their setting distance; hence Delay factor  will almost remain 

same. 

6. Increasing the doffer speed reduces the Delay factor. 

7. Doffer diameter doesn’t affect the Delay factor. 

8. Fancy speed variation changes the delay factor by around 5 seconds, which is negligible. 

9. Average swift loading is reduced while using 2 fancies and also, the delay factor is reduced. 

10. We can use 2 fancies for high production rate keeping the delay factor almost same. 

11. Changing clothing on doffer and swift had no effect on Delay factor. 

 

 

Table 3.1 Variation of delay factor. Source: Wool carding book by Lipenkov 

 
 

 

3.4 Efficiency of Wool carding machine 

 

Let t be the total time the machine is supposed to be working.And t’ be the time it actually 

works, after subtracting all the part-fettling and stoppage time. Assuming the production rate to 

be constant over the time period 

Then efficiency of the wool carding machine is:   
𝑡′

𝑡
× 100% 
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Fettling 

Two factors determine the time the period between fettling- 

i) When the carding cloth effectiveness is reduced due to the loss of mouth in the clothing. 

ii) Ensuring no contamination gets passed from one blend to another blend of fibre. 

Fettling can be either after a particular time or after a particular weight of fibre has been carded. 

Test shows that time between fettling is often not critical, so the fettling can be done during 

non-working hours. 

It has been concluded that there is no considerable change in yarn characteristic even after 

changing the fettling time by 50%. 

 

Slubbing package density 

Efficiency can be increased by increasing the weight of slubbing during removal by increasing 

the density of packing of the slubbing, also known as bobbin density. 

 

Plant Instrument 

For high efficiency, it is necessary to spent sufficient time on maintenance and ensuring all parts 

are working properly.  

3.5  Quality of wool after scouring process 

 

1.a.    Fibre fineness  

A measure of average diameter of the fibre 

Unit: Micrometer 

 

1.b.    Fineness CV%  

 It represents the ratio of the standard deviation to the mean of fibre’s diameter.  

 Expressed in % 
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  2.a.    Staple fibre length 

It refers to the average length of a group of fibres 

Unit: mm 

 

  2.b.    Length CV% 

It represents the ratio of the standard deviation to the mean of fibre’s length. 

Expressed in % 

 

  2.c.    Minimum and Maximum length 

Minimum and Maximum length of the fibre. 

Unit: mm 

 

  3.a.    Linear density 

A measure of mass per unit length. 

Unit: KTex = gram per mitre. 

 

  3.b.    Staple strength 

It represents the average tensile strength of the fibres. 

Unit: N 

 

  3.c.    Strength CV% 

It represents the ratio of the standard deviation to the mean of fibre’s tensile strength . 

Expressed in % 

 

  3.d.    Tenacity 

The Tensile strength expressed as force per unit liner density is called tenacity. 

Unit: N/Ktex 

 

  4.    Grease content 

It is a measure of weight of grease as a percentage of the weight of fibre. 
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Expressed in % 

 

  5.a.    Single fibre strength 

 This is the mean force required to break a strand of single fibre. 

 Unit: Gram-force, 1gf = 9.8*10-3 N 

 

5.b.    CV% strength 

It represents the ratio of the standard deviation to the mean of single fibre strength. 

Expressed in % 

 

  5.c.    Tip, middle & base 

Expressed in % 

 

  6.a.Breaking elongation 

Is the measure of the extent of deformation along the axis of a material under a tensile stress 

expressed as a percentage change in length based on original length of Test Sample. The 

percentage of length up to which the fibre can be extended before the occurrence of fibre 

breakage. 

Expressed in % 

 

6.b. CV% elongation 

It represents the ratio of the standard deviation to the mean of fibre’s breaking elongation. 

Expressed in % 

 

 

7. Medullation 

The medulla of a wool fibre has been defined as a central core of highly vacuolated cells. 

Medulla consists of network of hollow air filled cell walls, which in some case collapses 

completely to give a hollow tube, this is known as medulation.  

Heavy medullation increases the reflection of light by the fiber and results in a white chalky 

appearance.  
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Medullation is rare in fibers less than 35 microns thick. In general, the incidence of Medullation 

increases with fiber diameter. In fine wool, the medulla is absent, and even in coarse wool only 

some of the fibers are partially medullated 

It is measure of wool fibre with modulation as a percent of total wool fibre. 

Expressed in %. 

Table 3.2   Quality of wool after scouring process 

 

 

 

3.6 Quality parameter of carded wool 
 

1. Sliver fineness (gr/yd) 

A measure of mass per unit length 

 

2. Fibre Length 

a. Mean length  

S. No. Quality characteristics Favourable condition 

1.a Fibre fineness  ↑ 

1.b Fineness CV%  ↓ 

2.a Staple fibre length ↑ 

2.b Length CV% ↓ 

3.a Linear density ↑ 

3.b Staple strength ↑ 

3.c Strength CV% ↓ 

3.d Tenacity ↑ 

4 Grease content ↓ 

5.a Single fibre strength ↑ 

5.b CV% strength ↓ 

5.c Tip, middle & base − 

6.a Breaking elongation ↑ 

6.b CV% elongation ↓ 

7 Medullation ↓ 



22 | P a g e  

 

It is the arithmetic mean of the length of all the fibres present in a sample. It can be calculated 

by the number or weight of fibres. 

Let us consider three fibre lengths (mm) and weights as l1, l2, and l3 and w1, w2, and w3, 

respectively 

𝑀. 𝐿. (𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑛𝑢𝑚𝑏𝑒𝑟) =
𝑙1 + 𝑙2 + 𝑙3

3
 

𝑀. 𝐿. (𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑤𝑒𝑖𝑔ℎ𝑡) =
𝑤1𝑙1 + 𝑤2𝑙2 + 𝑤3𝑙3

𝑤1 + 𝑤2 + 𝑤3
 

 

 

 

b. UQL 

Upper quartile length (UQL) is the value of length for which 75% of all the observed values are 

lower and 25% higher in a test specimen. 

 

3. Unevenness (U%) 

Unevenness percentage is the mass deviation of unit length of material and is caused by uneven 

fibre distribution along the length of the sliver. 

𝑈% =

∑ 𝑥𝑖−𝑥

𝑛

𝑥
× 100% 

 

4. CV% 

 The coefficient of variation represents the ratio of the standard deviation to the mean. It is a 

statistical measure of the variation of the individual readings (Coefficient of observed 

variation). 

 

𝐶𝑉% =
𝑠

𝑥
× 100% 

 

For a fault-free yarn with random variations in thickness or linear density, the following 

relationship exists between the U value and the CV value.  

➢ CV =1.25U 
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CV tends to fall in the range of 15% to 30%, with 15% being very uniform wool, whilst 30% is 

highly variable wool. 

 

5. Trash particle/grain 

It represents the number of unwanted particles per unit grain. 

 

6. Nep Content:  

Neps Per 100 Sq. In. 

A nep can be defined as a small knot (or cluster) of entangled fibres consisting either entirely of 

fibres (i.e. a fibre nep) or of foreign matter (e.g. a seed-coat fragment) entangled with fibers 

 

7. NRE% 

Neps removal efficiency is the percentage ratio of the difference between Neps/gm in comber 

lap &Neps /gm in comber sliver to Neps/gm in comber lap. 

 

𝑁𝑅𝐸% =
𝑛𝑒𝑝𝑠 𝑝𝑒𝑟 𝑔𝑟𝑎𝑚 𝑖𝑛 𝑐𝑜𝑚𝑏𝑒𝑟 𝑙𝑎𝑝 − 𝑛𝑒𝑝𝑠 𝑝𝑒𝑟 𝑔𝑟𝑎𝑚 𝑖𝑛 𝑐𝑜𝑚𝑏𝑒𝑟 𝑠𝑙𝑖𝑣𝑒𝑟

𝑛𝑒𝑝𝑠 𝑝𝑒𝑟 𝑔𝑟𝑎𝑚 𝑖𝑛 𝑐𝑜𝑚𝑏𝑒𝑟 𝑙𝑎𝑝
× 100 

 

 

 

 

8. Short Fibre Index 

This is an estimate of the Short Fiber Content in the cotton. The percent by weight of fibers less 

than 0.5 inch usually referred to as the Short Fiber Content 

 

9. Percent Undercard Waste 

It is ratio of uncarded fibre weight by total weight of delivered fibre. 

 

10. Flat strip waste 

The short fibers and trash particles that are removed between the cylinder and flats are called 

flat strips waste. 
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𝐹𝑙𝑎𝑡 𝑠𝑡𝑟𝑖𝑝 % =  
𝑓𝑒𝑑 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡

𝑓𝑒𝑑 𝑤𝑒𝑖𝑔ℎ𝑡
× 100 

 

These parameters can be measured using USTER TESTER. 

 

 

11. Straightness of a fibre: 

It is determined by the ratio of the fibre extent to its length. If the extent of is equal to b and its 

length is l, then straightness (s) in% is: 

𝑠 =
𝑏

𝑙
× 100 

Average value should be around 45-50 %. 

 

12. Quality of carding: 

A slug is a tight knot of entangled and unseparated fibres. 

Quality of carding ‘k’ is given as follow: 

𝑘 =
𝑞 − 𝑞1 

𝑞
× 100 

Where,                                                                                                                                              

q= mass of the examined sample in grams                                                                                        

q1= total mass of slugs in the sample in grams 

In carded sliver of merino wool, the admissible content of conditional slugs ( pcs per gram) : 

For normal wool-up to 18%                                                                                                         

For trashy wool-up to 2% 

 

13. Fibre Orientation: 

Fibres position with respect to the direction of product motion in the machine. 
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cos 𝛼1 =
ℎ1

𝑏1
 

cos 𝛼2 =
ℎ2

𝑏2
 

 

Average value should be around 0.6-0.7. 

 

14. Sliver irregularity in mass of 1 meter length varies from 1.4% to 4% in individual balls, 

while total irregularity varies from 5 to 8%. 

 

Table 3.3   Quality parameter of carded wool 

S.No. Quality characteristics  Favourable condition 

1.a Sliver fineness ↑ 

1.b Fineness CV ↓ 

2 Fibre mean Length ↑ 

3 Unevenness (U%) ↓ 

4 Coefficient of variation(CV%) ↓ 

5 Trash particle/grain ↓ 

6 Nep Content ↓ 

7 Neps removal efficiency(NRE%) ↑ 

8 Short Fibre Index ↓ 

9 Percent Undercard Waste ↓ 

10 Flat strip waste ↑ 

11 Straightness of fibre ↑ 

12 Quality of carding ↑ 

13 Fibre orientation ↑ 

14 Sliver irregularity ↓ 
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3.7 Process parameters for an Industrial Wool carding machine 

 

Source 1: Principle of wool carding, Errol wood 

Feed Roller 

1. The Feed roller’s pins travel approx. at 1.5m/min. 

 

Licker-in 

1. The Licker-in pins travel approx. at 50m/min 

 

Angle-Stripper or Transfer Roller 

1. The Angle-stripper’s pins travel approx. at 150m/min. 

 

Swift 

1. The swift’s pins travel approx. at 120 -160rpm. 

2. The gaps between the swift and the other rollers are only about 0.5 – 1 mm. 

 

 

Worker 

1. The worker’s pins travel approx. at 10-12 m/min. 

2. Worker should have a high collecting factor. 

3. The setting distance between Worker and the swift is approx 0.3-0.75mm. 

 

Stripper 

1. The stripper’s pins travel approx. at 120 rpm. 

 

Fancy 

1. The fancy’s pins travel approx. at 600m/min. 

 

Doffer 

1. The doffer’s pins travel approx. at 30m/min. 
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2. Doffer should have a low collecting factor 

 

Doffer Comb 

1. The doffer comb is set close to the doffer roller clothing and reciprocates with a stroke of up 

to 40mm. 

2. The doffer comb reciprocates at a frequency of 3000 strokes per minutes. 

3. The doffer roller should not move more than about 12 mm for every stroke of the comb. 

 

Source 2: Book on ‘wool carding’ by Lipenkov 

1. Working width of the carding set: 1800 mm 

2. Total width of the carding set: 1855 mm 

3. Power required: 7-10 kW. 

4. Feed Rate: 0.5 - 1.5 g/m2 

5. Production: up to 35 kg/hr. 

6. Distance between various rollers: 0.3-0.75 mm. 

7. Height of wire working part: up to 5 mm. 

Feed Sheet 

1. Speed: 0.1-0.55 m/min. 

 

Feed-Roller 

2. Diameter: 72 mm. 

3. Speed: 0.15-0.6 m/min. 

 

 

Licker-in 

1. Diameter: 206 mm. 

2. Speed: 30-60 m/min. 

 

Angle Stripper or Transfer Roller 
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1. Diameter: 356 mm. 

2. Speed: 240 rpm or 270 m/min. 

Swift 

1. Diameter: 1252-1270 mm 

2. Speed: 120-160 rpm or approx. 500 m/min. 

3. Its pin is inclined toward its sense of motion. 

 

Worker roller 

1. Diameter: 240 mm 

2. Speed: 4-7 m/min. 

 

Stripper 

1. Diameter: 102 mm (with fillet wire) 

2. Speed: 412-447 rpm or 132-143 m/min. 

3. Setting distance between stripper and swift is 0.3-0.5 mm. 

4. Rotates with opposite sense w.r.t. swift and with same sense w.r.t. worker. 

 

Fancy 

1. Speed: 650-700 rpm (12-35% higher than swift speed). 

2. Diameter: approx. 345 mm (with fillet wire) 

3. Penetrate Swift’s pin to a depth of 0.3-1.5 mm. 

4. Width of band: 25-35 mm. 

 

Doffer 

1. Diameter: 1022-1050 mm 

2. Speed: 15-30 m/min. 

3. Setting distance between Swift and Doffer should be within 0.25 – 0.4 mm. 

 

Doffer comb 

1. Setting distance between doffer and comb: 0.25-0.35 mm. 

2. Width: 20-30 mm. 



29 | P a g e  

 

3. Tooth height: 2.4-4.1 mm. 

4. Pitch: 1.5-2.5 mm. 

5. Oscillates with amplitude of 30 - 40 mm. 

6. Oscillation per minute: 700-1500. 

 

Table 3.4  Surface speed ratio of various rollers w.r.t. swift 

Roller Surface speed ratio w.r.t. 

Swift 

Surface speed (in 

m/min) 

Swift 
 

450-550 

Feed roller 0.001-0.003 0.5-1.5 

Licker-in 0.06-0.12 30-60 

Angle Stripper 0.3-0.54 150-270 

Worker 0.01-0.024 5 to 12 

Stripper 0.24-0.28 120-140 

Fancy 1.2-1.4 600-700 

Doffer 0.03-0.06 15-30 
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4. Carding Machine Factory Audit:- 

 

For better understanding of the carding process, a field visit was required. An audit of various 

factories, indivisual artisans was carried out where we got very informative knowledge 

regarding the whole carding process. In this chapter we will have a look on the field audit, 

various data collected from the above said places. 

4.1 Factory 1Audit:-Details of the factory are given below 

Name of the firm: Reshi& Co.  

Manufacturers of pashmina shawls  

Address: Industrial Estate, Zakura Srinagar   

 

Methodology Used:-This block diagram clearly shows us the process of cleaning used by the 

above factory 

                             

      

 

 

                          

Dirty Wool 
(detangled 

containing dirt dust 
etc.)

Passed through a 
blower which 
removes dust

Passed through 
drum carding 

machines (multiple 
times)

Figure 4.1 Block Diagram  
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Factory Layout:- 

            

 

The reason for discussing the factory layout is to get a clear idea about the space used by the 

machines in a factory.  

Inside the factory:Here total number of carding machines used are five in no. with one blower 

machine which blows out the dust and dirt particles in the input wool as shown in below figure 

                                              

 

After blower machine, now comes the carding machine 

Detangled dirty wool entered  

Dustbin 

Dust removed wool  

Figure 4.2 Factory1 Layout 

Figure 4.3 Blower Machine 
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Machine & Output details table: 

 

1.                                                 Output                                                                                                 2Kg./machine (Working for 10 hrs and 930 rpm) 

2.  Machine Type Drum Carding 

3. Carding cost per kg. Rs. 10,000 

4. Power Required 3 HP motor 

5. Space occupied (lxb) 10x4 (feet) 

6. Weight of 1 machine 2.5 ton 

7. Machine cost 18 lakh ( for new) & (2-3 lakhs for 2nd hand Japanese made) 

8. Phase 3 Phase  

 

Disadvantage & Price of product:-Forfully machine manufacture estimated cost is Rs.6000/pc 

and for carded through machine only rest handmade cost is Rs.12000/pc.And for fully hand 

made the cost is  Rs.25000/pc 

 

4.2 Factory 2 Audit :-Details of the factory are given below 

Name of the firm:Maqbool Woolen Mills & Altaf Pashmina Industries 

Manufacturers of pashmina shawls  

Address: Silk Park, SICOP area Industrial Estate, Zakura Srinagar Sector 1   

Figure 4.4 Carding Machine 

Table 4.1 Factory 1 input/output table  
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Methodology Used:-This block diagram clearly shows us the process of cleaning used by the 

above factory 

                

 

In this factory, the floor space is constrained and no. of machines installed are again 5 in 

number with 1 blower machine. Everytime, the worker has to take carded wool from each 

machine and feed to the next machine manually.    

Inside the factory:Total number of carding machines used were 5 in no. with 1 blower as 

shown in below figure 

                  

 

 

 

 

 

Figure 4.5 Factory 2 Layout 

Figure 4.6 Factory 2 Card Machine Figure 4.7 Wool coming out from card 
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Machine & Output details table: 

 

1.                                                Input                                                                                                 Raw 4kg. (Working for 10 hrs& 930 rpm) 1 person per machine 

2. Output 3 to 3.5 Kg./machine 

3. Carding cost per kg. Rs. 1000 

4. Power Required 3 HP motor (3 Phase) 

5. Space occupied (lxb) 8x4 (feet) 

6. Weight of 1 machine 2.5 ton 

7. Machine cost  2-3 lakhs for 2nd hand Japanese made 

2.  Machine Type Drum Carding 

 

4.3 Visits carried out to artisans place:- 

4.3.1 Artisans 1:- Description of the artisan is given below 

Place name:-Tarbal, Eidgah road near Tibetian colony 

Artisan Name:- Ms. Razia 

Experience(in years):- 5-6 years 

Workspeciality: Spinning of Wool 

Price per Kg.:- Rs 200 to 300 

Methodology Used:-The artisan deals with spinning of wool only and uses a traditional 

spinning wheel.  

                                                        

 
Figure 4.8 Wooden spinning wheel  

Table 4.2 Factory 2 input/output table  
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Problems Associated :- 

1. Ergonomics is not there 

2. Spinal, Back Problem 

3. Working condition is not good 

4. Concentrated eyesight required 

4.3.2 Artisans 2 Description of the artisan is given below 

Place name:-Ganderpora, Eidgah road behind School 

Artisan Name:- Mr. Ghulam Mohd. 

Experience( in years):- 9 years 

Workspeciality: Weaving of Wool 

Price for fully Weaved product:-Rs. 1400, 3000 depending upon kind of work and design. 

Methodology Used:-The artisan deals with weaving of wool only    

                             

                                                                                      

4.3.3 Artisans 3 Description of the artisan is given below 

Place name:-Ganderpora, Eidgah road 

Artisan Name:- Mr. Altaf Ahmad 

Experience( in years):- 15 years 

Workspeciality: Weaving, spinning of Wool 

 Figure 4.9 Artisan doing weaving process    
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Methodology Used:-The artisan deals with weaving of wool and spinining of wool. The above 

artisan completely uses old traditional spinning wheel made of wood, threads etc. and for 

weaving purpose, some big traditional loom type thing made of wool, which can be clearly seen 

in the below pictures 

 

 

4.3.4 Artisans 4 Description of the artisan is given below 

Place name:-Ganderpora, Eidgah road 

Artisan Name:- Mr.Qadir khan He deals with shahtoosh,a Persian word meaning "king of fine 

wools” is a fine type of wool made from the hair of the “Tibetan antelope”.Butthis work 

regarding this type of wool is not publicly done as it is  banned by Government of India, but due 

to itsheavy demand and attractive price makes him and many artists like him to do so. 

These shawls were originally very few and could only be woven by master artisans to weave the 

delicate hair which measured between 7 and 10 microns. These factors made shahtoosh shawls 

very precious. Shahtoosh shawls are so fine that a large shawl can be passed through a wedding 

ring, leading to them also being known as "ring shawls”. 

 

4.3.5 Factory 3 Audit:-Details of the factory are given as below 

Government Woolen Mills, Bemina and  

Government Spinning Mills, Solina Srinagar 

 

Figure 4.10 Traditional wooden machines used by the artisans  

https://en.wikipedia.org/wiki/Persian_language
https://en.wikipedia.org/wiki/Tibetan_antelope
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Block diagram of the processes carried out:- 

 

STEP 1:-Wool (which comes directly from sheep's) is called as skewed wool, it goes through a 

machine called “Secover Machine” which does the cleaning process by using suitable soaps and 

detergents. It consists of a big round tub where dirty wool is directly inserted in it and with the 

help of motors, pulleys its churned just like a big washing machine and with the help of 

conveyor mechanism it is retained from the other side of the machine. 

                    

 

STEP 2:-After taking wet wool from the secover machine it is then passed to the heat 

chamberfor drying purpose at 70ºC for some time to remove the moisture and make it dry. 

                                 

 

Figure 4.11  Factory 3 Layout 

Figure 4.13 Big tub with pointed churners Figure 4.14 Secover Machine Figure 4.12 Dirty wool 

 Figure 4.15 Heat Chamber  Figure 4.16 Heat Chamber drawers  Figure 4.17 Washed & Dried Wool 
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After this according to the requirement, this wool is processed for dying (adding colors) 

synthetic colors are added to the wool and after the addition, the wool is again put in the above-

mentioned heat chamber for drying. 

 

 

 

 

 

  

STEP 3:-Now the wool is passes through a machine called Teasing machine (blund) where the 

wool is mixed with nylon in the ratio 70:30 (or composition is made according to the 

requirement). 

       

 

 

STEP4:-Now comes the carding process, the unskewed wool is passed through a drum carding 

machine 

             

Figure 4.18 Colored (Dyed) Wool 

Figure 4.19 Teasing Machine Figure 4.20 unskewed wool 
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Figure3.21 Factory 3 Carding Machine 
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5. Design analysis 

 

5.1 Conceptual design of the miniature wool carding machine 

 

Assumption: 

Carding cloth condition and other factors affecting the carding action remains same, for both 

large and small scale size carding machine, for each roller. 

Collecting factor ‘p’ of each roller remains same and hence, wool density on each roller remains 

same. 

Let, 

1. Pref be the production rate of the industrial wool carding machine. 

2. Pmwc be the desired production rate of the miniature wool carding machine. 

3. Aref be the surface area of the industrial wool carding machine. 

4. Amwc be the required surface area of the miniature wool carding machine. 

5. Nref be the revolution per hour of the roller of the industrial wool carding machine. 

6. Nmwc be the revolution per hour of the roller of the miniature wool carding machine. 

7. ϱ be the wool surface density on the rollers. 

8. p be the collecting factor of the rollers. 

 

We have, 

Pref = 35 kg/hr 

Pmwc = 5 kg/hr 

For any particular roller 

Pref = Production rate (per hour) of the industrial wool carding machine  

Pref = Aref x Nref x ϱ x p 

35 = Aref x Nref x ϱ x p .....(i) 
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Pmwc = Production rate (per hour) of the miniature wool carding machine  

Pmwc = Amwc x Nmwc x ϱ x p 

5 = Amwc x Nmwc x ϱ x p   ...... (ii) 

 

Dividing equation (i) and (ii), 

35

5
=  

Aref × Nref × 𝜚 × 𝑝

Amwc × Nmwc × 𝜚 × 𝑝
 

7 =
Aref×Nref

Amwc×Nmwc
 ........ (iii) 

Let, 

1. Vref be the velocity (in m/hr) at the circumference of the industrial carding set. 

2. Vmwc be the velocity (in m/hr) at the circumference of the miniature carding set. 

3. Wref to be the working width of the industrial carding set. 

4. Wmwc to be the working width of the miniature carding set. 

5. Dref be the diameter of the roller of industrial carding machine. 

6. Dmwc be the diameter of the roller of miniature carding machine. 

We have, 

Aref = Π x Dref x Wref 

Amwc = Π x Dmwc x Wmwc 

Nref = 
Vref

Π x Dref
 

Nmwc = 
𝑉2

Π x Dmwc
 

Substituting the above equations in equation (iii), and after simplifying it we get 

Vref x Wref = 7 x Vmwc x Wmwc   ..... (iv) 

 

If we take Vref = Vmwc, we get 
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Wref = 7 x Wmwc 

Substituting Wref = 1820 mm, we get 

Wmwc = 260 mm. 

 

5.2 Result 

From the above result we can see that the production rate depends upon the velocity and the 

working width of the carding set and it is independent of its diameter. We can take the working 

width of the carding set of 260 mm, assuming circumferential velocity to be same. 
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6. Manufacturer Identification 
 

After digital prototyping the minaiature wool carding machine, A manufacturer was required to 

fabricate our designed machine.In this regard, manufacturers throughout the India, particularly 

from North & South India were identified and discussions, meetings were initiated with them. 

Here the problem associated was that the manufacturers/factory owners sometimes did not give 

the exact related information due to which there was a delay in our work, but after proper 

communications, meetings  from them and explaining them the requirements we got around 25 

manufacturers. 

6.1 Manufacturers List Phase 1 
 

 

S.no Name Contact Remarks 

1. Amarnath Enterprises 422-2511769, 8046051889 

 
Can make the machine, according to the 

provided design 

2. Brown & Co. 422-2315533, 8049462558 

 
They have  made for cotton carding*  

 
3. Gopal Machines  9899218486 

 

If design provided, he can make 

4. Textile Service 

Engineer 

9820806122 

 
Factory shut down 

 
5. India Card Clothing  

Co. 

22-28470125 

 

Factory shut down 

 

6. Dynamic Textile 

Engineers 
422-2248156 

 

Deals with other fabric card machine 

 

7. Texo Enterprises 8049462558, 9712955813 Can fabricate, if design is provided 

8. Shah Textiles Pvt. Ltd. 22-22654642 

 
Factory shut down due to lockdown 

9. SurabhMarketting Pvt. 

Ltd. 

22-26104738 

 

Factory shut down 

10. GSL Textile Pvt. Ltd. 9814006041, 9814066041 Ready to work,he can help 

11. Guru Gobind Cardzek 

Co. 

8048856789 

 

Contact No. invalid 

 

12. Macroted Engineers 422-2572809, 3292487 

 

Can’t make for wool 

13. Pritam Textile Engg. 7888640575, 8049462558 

 

Already dealing with Ton capacity machines 

14. Kraft Spin Enterprise 9870313030 

 

Deals with cotton only 

15. Shri Madhu Textiles 

 

8048077775 

 

No Response 

16. Jain Industries 

 

8048745430 

 

Did not show any interest in communication 

Table 6.1 Manufacture phase 1  
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17. Advance Apparel 

Technology 

8048411949, 9811745210 

 
can make the machine, according to the 

provided design, he can also meet 

18. Multipro machines ltd. 8048576392 Does not  manufacture 

19. Tritex 

 

9896085568 can make 

 

20. MR Industries  

 

80430533639, 98250 30227 

 

Does not make for wool, makes blend/teaser 

machines only 

21. Talwandi Technicals 

 

8048763337 

 

Showed no interest  

22. Mohindra International 8048704802 Makes for industry purpose only  

23. Kwality Textile 

Machinery 
98960749887, 988400000 Manufactureres for industries but can make  

for our design 

24. Apsarsa Engineering 8048772232 Only manufacturers for big Factories 

25. Satnam Enterprises  9876544268 

 

Showed interest in manufacturing, provided 

us the details. 

 

 

6.2 Manufacturers List Phase 2 
 

From the above table, its clear that many of the manufacturers were dropped due to their factory 

shut down, and after appropriate meeting and discussions, it was found that they do not deal 

with wool but other fabrics which was not required for our needs so we had to drop those 

manufacturers, The below manufacturer list has about 9 manufacturers which were selected for 

phase 2. 

 

S.no Name Address Remarks 

1. Amarnath Enterprises Coimbatore After disussing the requirements, wasn’t ready to work 

2. Gopal Machines 

(India Mart) 
Alipur,Delhi did not respond back 

3. Texo Enterprises Surat Cannot make scale down version 

4. GSL Textile Pvt. Ltd. Ludhiana After more detailed disussion, cannot make for wool 

5. Pritam Textile Engg. Ludhiana Deals with big machines but cannot help in scale down 

manufacturing 

6. Advance Apparel 

Technology 
Gurgaon After seeing his claimed machine, it was not for wool  

7. Tritex Coimbatore First told can make, but after more meeting didn’t give 

positive feedback 

8. Kwality Textile 

Machinery 
I.E area, 

Panipat 

Makes for industries but cuurently cannot help 

9. Satnam Enterprises  Ludhiana Got good feedback from, helped us and is ready to meet us 

 

Table 6.2 Manufacture phase 2  
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6.3 Manufacturers List Phase 3 

 

Final selected manufacturer is M/s Satnam Enterprise, who is willing to work with us and has 

helped us a lot by providing the required related details. In future, the above manufacturer is 

ready to have a physical discussion with our professor and project mates.  

 

S.no Name Address 

1. Satnam Enterprises  Ludhiana 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6.3 Manufacture phase 3  
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7. Conclusion and future work 

 

The following points have been concluded: 

1. The width of the miniature carding set is approximately 260 mm. 

2. M/S Satnam Enterprise from Ludhiana has been identified as possible manufacturer. 

 

 

Further work involves: 

1. Detail design of carding machine. 

2. Visiting the manufacturer’s factory for detailed discussion regarding the fabrication of 

the miniature wool carding machine.    
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