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Abstract 

Fibres like, cotton, wool etc are carded before spinning to achieve a better quality of yarn. The 

function of carding is to disentangle the fibre blends and remove impurity from it. In Bhuj, 

Gujrat there is a cluster involved in wool spinning. Currently, the service of carding is availed 

from a mill situated in Bikaner which is around 1000 KM from Bhuj. Wool carding from the 

mill is unfavourable as: a) cost of carding increases due to its long-distance transportation, b) 

the quality of outcome is not to the expectation of the artisans and c) it stands in contrast to the 

philosophy of local processing, production, and employment.  The required production rate of 

carded wool is around 2 to 5 Kg per hour. The industrial machines available in the market have 

production capacity much higher than the requirement and are very expensive. Thus, an 

affordable small scale carding machine is required to benefit the artisans as a source of income 

generation and getting the desired outcome of the carded wool. This report presents the design 

of a miniature size wool carding machine for small scale rural industry.  

 

 

 

 

 

 

 

 

 

 

 

 

 



1. Problem Background 

NGO Khamir at present avails the service of carding in a mill situated at Bikaner which is 

totally unfavorable as:  

i. It increases the cost for the whole process like transportation (logistics) and 

processing. 

ii. The quality of outcome as carded wool is not to the expectation of the artisans. 

iii. Mixing of other fibers with wool by the mill without information. 

iv. The process is time consuming due to the involved logistic. 

v. It stands in contrast to the philosophy of local processing, production and 

employment. 

In market old 2nd hand machines are also available, but those machines are not suitable as they 

are expensive and occupy large spaces, also are complicated to operate and maintain.  

The commercial carding machine fabricators do not show much interest in designing a small 

scale and simplified machine for carding.  

1.1 Value chain of Patanwadi wool 
 

 

 



1.2 Problem statement 

An affordable solution to card patanwadi wool locally, for generating source of income to 

support the spinners of Bhuj. 

1.3 User Specification and Requirement 

1. The Carding machine should be able to card approximately 2-3 Kg per hour.  

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

3. Motor powered machine is preferred that should run on single phase domestic supply. 

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

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

years with maintenance.  

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

1.4 Functional Requirement 

Carding wool 

i. To open and disentangle Patanwadi wool  

ii. To remove impurities from wool 

iii. Deliver the final carded wool in appropriate (web or sliver) form 

 

 

 

 

 

 

 

 

 

 



2. Existing Carding Concepts 

 

1. Hand Carders 

a) Manually operated 

b) Low production rate  

c) Low cost 

 

This will not serve the requirement because a 
mechanized machine is required, which is motor 
powered. 

 

2. Drum Carder 

a) Can be of both hand operated or motor 

powered 

b) 2 or 3 drums are involved 

c) Need manual assistance to get the output from 

the machine. 

d) Production rate = 0.5 kg/hour 

e) Cost is more than hand carder and less than 

cottage carder. 

 

 

 

3.  Cottage carder 

a) Used in factories 

b) Multiple rollers are involved 

c) Fully automatic 

d) Very high production rate 

e) Very high set up cost 

 

 

 

 

 

Figure 2-1 Hand Carder 
Hand carders - small | Adelaide Walker 
 

Figure 2-2 Drum Carder 
https://brotherdrumcarder.com/index.php 
 

Figure 2-3 Cottage Carder 
Satnam Enterprise 
 

https://www.adelaidewalker.co.uk/equipment/small-hand-carders
https://brotherdrumcarder.com/index.php


2.1 Decision matrix for carding machines 
Table 2-1 

 

2.2 Conclusion 

The existing drums carder and cottage carder has been evaluated using the decision matrix. The 

objective is to the find a solution to card wool with a productivity of approximately 2 kg/hour 

at affordable cost. The existing drum carders are affordable but it’s productivity is much lower 

than the requirement. The available cottage carders can give the required productivity and even 

more than that but its setup cost is very high to afford.  

From the decision matrix it has been concluded that in the current scenario both the drum and 

cottage carders have almost same total rating point. The total rating point for both the carders 

are around 2.5 in 5 point scale, which is very low. It indicates that none of the available 

solutions meet the requirements. So, there is a need for a new design which would incorporate 

the advantages of the existing designs and integrate them to meet the requirement. 

The drum carder is nearly affordable. So, the design should focus to increase its productivity. 

On the other hand, the cottage carder can easily achieve the productivity. So, the design should 

focus to scale down the existing machine appropriately to bring down the cost. Hence, there is 

a need to develop an affordable carding machine to meet the productivity requirement.  

Based on analysis it has been decided to work on both designs of carding machine.  

 

 

   DRUM CARDER 
COTTAGE 

CARDER 

SL 

NO. 
 SUBJECT WEIGHTAGE RATING* POINT RATING* POINT 

1 COST 0.4 3 1.2 0.25 0.1 

2 PRODUCTIVITY 0.35 1.25 0.4375 5 1.75 

3 DEGREE OF AUTOMATION 0.1 3 0.3 4 0.4 

4  MAINTAINANCE 0.15 4 0.6 2 0.3 
          
       

  TOTAL   2.54   2.55 



2.3 Existing carding machine 

Table 2.1: Existing drum carding machines 

Sl. No. Title Link 

1 Electric wool carder https://www.youtube.com/watch?app=desktop&v=

4kvzhkpZYb8  

2 Processing of merino 

wool with a carder. 

https://www.youtube.com/watch?v=sj7KqPcuXZo  

3 Making Roving from a 

Swing Picker and Drum 

Carder 

https://www.youtube.com/watch?v=oaQIK5jJuYk

&list=PLyHfgP3FNXbuyIlPIAwowNc2-

15Aw3Uu-&index=4  

4 Carding fine grade fiber 

on a Brother Supercard 

drum carder 

https://www.youtube.com/watch?app=desktop&v=

B4JBHkD2M-

A&list=PLyHfgP3FNXbuyIlPIAwowNc2-

15Aw3Uu-&index=18  

5 Little Brother Motorized 

Drum Carder 

https://www.youtube.com/watch?v=BedO_h22460

&t=256s 

6 Electric brother drum 

carder 

https://www.youtube.com/watch?v=cz9RvxTCNn8  

 

 

 

Table 2.2: Existing cottage carding machines  

Sl. No Title Address Link 

   1  Carding 

Alpaca Fibre 

Not available https://www.youtube.com/watch?

v=4Jt959sOzqo&list=PLyHfgP3F

NXbuyIlPIAwowNc2-15Aw3Uu-

&index=22 

   2 Small carding 

machine with 

small feeder 

Company: QingdaoYisun Machinery 

Email:yisun-white@outlook.com, 

guiting0925@gmail.com                                  

Tel:0086 18562655417,17790511208 

https://www.youtube.com/watch?

v=tPiabbv-

KHI&list=PLyHfgP3FNXbuyIlPI

AwowNc2-15Aw3Uu-&index=13 

   3 Wool carding 

on Carolina 

Carder 

North Carolina Textile Technology 

Center, Belmont North Carolina 

https://www.youtube.com/watch?

v=1kFNSfEo4yA&t=56s 

   4 Orlovchanka 

wool carding 

machine 

Russian model 

No contact details 

RUB 70 K 

https://youtu.be/axBabWFaUMQ  

https://www.youtube.com/watch?app=desktop&v=4kvzhkpZYb8
https://www.youtube.com/watch?app=desktop&v=4kvzhkpZYb8
https://www.youtube.com/watch?v=sj7KqPcuXZo
https://www.youtube.com/watch?v=oaQIK5jJuYk&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=4
https://www.youtube.com/watch?v=oaQIK5jJuYk&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=4
https://www.youtube.com/watch?v=oaQIK5jJuYk&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=4
https://www.youtube.com/watch?app=desktop&v=B4JBHkD2M-A&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=18
https://www.youtube.com/watch?app=desktop&v=B4JBHkD2M-A&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=18
https://www.youtube.com/watch?app=desktop&v=B4JBHkD2M-A&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=18
https://www.youtube.com/watch?app=desktop&v=B4JBHkD2M-A&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=18
https://www.youtube.com/watch?v=BedO_h22460&t=256s
https://www.youtube.com/watch?v=BedO_h22460&t=256s
https://www.youtube.com/watch?v=cz9RvxTCNn8
https://www.youtube.com/watch?v=4Jt959sOzqo&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=22
https://www.youtube.com/watch?v=4Jt959sOzqo&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=22
https://www.youtube.com/watch?v=4Jt959sOzqo&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=22
https://www.youtube.com/watch?v=4Jt959sOzqo&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=22
https://www.youtube.com/watch?v=tPiabbv-KHI&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=13
https://www.youtube.com/watch?v=tPiabbv-KHI&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=13
https://www.youtube.com/watch?v=tPiabbv-KHI&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=13
https://www.youtube.com/watch?v=tPiabbv-KHI&list=PLyHfgP3FNXbuyIlPIAwowNc2-15Aw3Uu-&index=13
https://www.youtube.com/watch?v=1kFNSfEo4yA&t=56s
https://www.youtube.com/watch?v=1kFNSfEo4yA&t=56s
https://youtu.be/axBabWFaUMQ


   5 Card for alpaca 

wools 

Manufactured by RamellaPietro for 

Carolina Specialty,inc 

https://www.youtube.com/watch?

v=y9bdR2aY-6s&t=8s 

   6 Satnam 

Enterprise 

wool carding 

model 

Ludhiana, Punjab 

Ph no. 9876544268 

NA 

   7 Sheep wool 

mini carding 

machine for 

fiber tops 

Company: Qingdao Yuanquan 

Machinery Email: 

yq02@yuanquanmachinery.com 

Whatsapp:+ 86 13256827480                    

Web: https://www.yuanquanmh.com/ 

https://www.youtube.com/watch?

v=39M-wzMdL-8 

   8 Laboratory 

Carding 

Machine 2TK 

Tekatex Poland Textile Machinery                                                                          

E-mail: info.tekatex@wp.pl 

Web: www.tekatex.pl 

Mobile: +48 605 681 272, +48 730 

720 250 

https://www.youtube.com/watch?

v=YtJ64tK291E 

   9 Mini wool 

carding 

machine Lab 

use 

Whatsapp: +86 13858261889                                         

Email: comprocess@hotmail.com, 

https://www.youtube.com/watch?

v=CXvZM17ThwY 

   10 Wool sheep 

carding 

machine 

Zhengzhou Guandu Machinery 

Equipment Co.,Ltd. 

Email: zgdsissi@zzguandu.com                                     

Whatsapp: 8615138457610 

https://www.youtube.com/watch?

v=UI2Gmxkr3_I 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=y9bdR2aY-6s&t=8s
https://www.youtube.com/watch?v=y9bdR2aY-6s&t=8s
https://www.youtube.com/watch?v=39M-wzMdL-8
https://www.youtube.com/watch?v=39M-wzMdL-8
https://www.youtube.com/watch?v=YtJ64tK291E
https://www.youtube.com/watch?v=YtJ64tK291E
https://www.youtube.com/watch?v=CXvZM17ThwY
https://www.youtube.com/watch?v=CXvZM17ThwY
https://www.youtube.com/watch?v=UI2Gmxkr3_I
https://www.youtube.com/watch?v=UI2Gmxkr3_I


3. Drum Carder 
The simplest drum carding machine consist of two rollers i.e. Licker-in and storage drum. The 

licker-in does the initial opening of the fibre, coming from the in feed tray, and takes it to the 

larger storage drum. The output of carded wool is in the form of batt. 

3.1 Some of the available Drum Carders 

i. Hand operated drum carding machine (Barnett Drum 

Carder) 

Operated by hand 

No of drums= 2 

Width= 8 inch 

Storage drum diameter= 8.5 inch 

 

This will not serve the requirements because we need 

motor powered machine. 

 

 

ii. Hand operated drum carding machine with 

brush (Drum Carder By Ashford) 

Operated by hand 

No of drums= 2 

Equipped with brush 

Width= 8.25 inch 

Storage drum diameter= 7.5 inch 

This will not serve the requirements because we 

need motor powered machine. 

 

iii. Brother electric wide drum carding machine 

(Xtra Wide Large Motorized Carder) 

Operated by 2 motors 

No of drums= 2 

Equipped with brush 

 

Width= 18 inch 

Storage drum diameter= 12.5 inch 

Licker-in drum diameter= 3.5 inch 

Batt size= 18” x 39” 

 

 

Figure 3-1  Barnett Drum Carder 
Barnett Drum Carder (undyarns.co.uk) 

Figure 3-2 Drum Carder By Ashford 
Drum Carder By Ashford | Spun Out Fleece 
and Fibres (spunoutfibres.com.au) 

Figure 3-3 Xtra Wide Large Motorized Carder 
Xtra Wide Large Motorized Carder : 
BrotherDrumCarder.com, Drum Carders and Drum 
Carder Accessories 

https://undyarns.co.uk/barnett-drum-carder-4042-p.asp
https://www.spunoutfibres.com.au/shop/drum-carder-by-ashford/
https://www.spunoutfibres.com.au/shop/drum-carder-by-ashford/
https://brotherdrumcarder.com/index.php?main_page=index&cPath=90
https://brotherdrumcarder.com/index.php?main_page=index&cPath=90
https://brotherdrumcarder.com/index.php?main_page=index&cPath=90


iv. Brother electric drum (3 roller) carding machine 

(Super Carder) 

Operated by 2 motors 

No of drums= 3 

Width= 8 inch 

Storage drum diameter= 11.5 inch 

Small drum diameter= 2.5 inch 

Batt size= 8” x 36” 

Productivity= 0.5 kg/hr 

3.2 CAD models of the Drum Carders 

Taking the idea of the drum carders, we have produced 3 different types of drum 

carders in cad software. 

i. Motor driven small drum carding machine with brush 

 

“Hand operated drum carding machine with brush (Drum 

Carder By Ashford)”  is updated by introducing a motor 

for easy carding. 

Operated by single motors 

No of drums= 2 

Equipped with brush 

 

Width= 8.25 inch 

Storage drum diameter= 7.5  inch 

Licker-in drum diameter= 2 inch 

 

ii. Wide motorized drum carding machine  

Operated by 2 motors 

No of drums= 2 

Equipped with brush 

 

Width= 18 inch 

Storage drum diameter= 12.5 inch 

Licker-in drum diameter= 3.5 inch 

 

iii. Electric drum (3 roller) carding machine  

Operated by 2 motors 

No of drums= 3 

Width= 8 inch 

Storage drum diameter= 11.5 inch 

Small drum diameter= 2.5 inch 

 

Figure 3-5  CAD Model of Small Drum 
Carder 

Figure 3-6 CAD Model of Wide Drum Crder 

Figure 3-7 CAD model of Super Carder 

Figure 3-4  Brother Supercard 
Brother Supercard [BSC-1] - $4,000.00 : 
BrotherDrumCarder.com, Drum Carders and 
Drum Carder Accessories 

https://brotherdrumcarder.com/index.php?main_page=product_info&cPath=95&products_id=347
https://brotherdrumcarder.com/index.php?main_page=product_info&cPath=95&products_id=347
https://brotherdrumcarder.com/index.php?main_page=product_info&cPath=95&products_id=347


From these 3 Designs we decided to make a mixed concept drum carder which will 

incorporate the benefits of these three. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Features of the new concept model 

i. 18 inch wide carding machine for a larger batt size. 

ii. Single motor driven. 

iii. Belt pulley system has been adopted to make a speed ratio of 1:6 between the 

licker-in and the storage drum. 

iv. A brush has been installed to push the fibres towards the storage drum to hold the 

fibres. 

 

 

New concept Model 



Motor selection for the new concept model 

Step 1 

 Find acceleration torque ‘T’ for each roller using the formula: 

T =
𝑁∗𝑚∗(𝑜𝑑−𝑖𝑑)2

354816∗𝑡
 

where,  

N: rpm of roller 

m: Mass (in lbs) 

od: Outside diameter (in Inch) 

id: Inside diameter (in Inch) 

t: time to accelerate the roller (in sec) 

 

Additional required information: 

Material : American Oak (assumed) 

Density of M.S.: 45 lb/ft3 

Thickness of the rollers: 0.25 Inch 

Time required for starting the machine: 2 sec 

Width of the rollers: 18 Inch 

 

Table 3-1  Acceleration torque required for the rollers 

Roller R.P.M. 

Outer Dia 

(Inch) 
Inner Dia 

(Inch) Mass (lbs) 

Acc Torque 

(lbs-ft) 

Licker-in 20 3.5 0 4.51 0.0016 

Large drum 120 12.5 12 4.51 0.0002 

    Total 0.0017 

 

Step 2 

Find total accelerating torque required for the machine by adding accelerating torque of each 

roller and multiply it by the factor of safety. 

 A f.o.s.= 4 has been selected. 

 

Step 3 

Select a motor with accelerating torque greater than the total accelerating torque that is 

required, using the formula: 

 Torque (lb-ft) = 
5252 ∗𝑃𝑜𝑤𝑒𝑟(ℎ𝑝)

𝑅𝑃𝑀
 

 



Table 3-2 Motor selection 

F.O.S 4 

Motor power (hp) 0.14 

Motor rpm 7000 

Motor maximum acc torque(in lb-ft) 0.11 

Total acceleration torque required (in lb-ft) 0.007 

 

From this calculation it has been found that approximately 100 watt motor will be enough to 

supply the required torque. 

 

 

 

 

 

 

 

 

 

 

 

 



4. Cottage Carder 

 

Figure 4.1 Basic components of a card, showing the roller speeds and directions 

 (Wood, 2006) 

 

4.1 Function of various components of carding machine 

1. Feed sheet: Delivering clumps of fibre. 

2. Feed Rollers: Restrain the clumps of fibre between them. 

3. Licker-in: Initial opening of clump 

4. Angle stripper: Transfer fibre from licker-in to swift 

5. Swift roller:  Holds the tufts and takes it to various rollers  

6. Worker roller: To individualise the fibres. 

7. Stripper roller: Re-deposits the fibres taken by Worker to the swift.  

8. Doffer roller: Removing fibre from swift 

9. Fancy: Lifting the fibres. 

10. Doffer comb: Removal of fibre from doffer. 

11. Centre or side draw arrangement: Condense the fibre into sliver form.  

 

 



4.2 Function of components of cottage carder 

1. Restrain fibre: Feed roller 

2. Open and Disentangle: Licker-in, worker. 

3. Fibre transfer: Feed sheet, Stripper, Swift, Angle-stripper, feed roller, Doffer  

4. Combing: Worker, Licker-in, Stripper, Swift 

5. Remove impurity: All components. 

6. Lifting fibre: Fancy 

7. Fibre removal: Doffer comb 

8. Fibre delivery (web/sliver): Centre or side draw arrangement.  

4.3 Various carding actions 

1. Point to point action: It results in some fibres being retained by each surface. Surface 

velocities of both rollers are in same direction. 

2. Point-to-back action: All the fibres are transferred from one surface to another. 

3. Back-to-back action: This action raises embedded fibres above the surface of the swift 

teeth, thus facilitating their removal by the doffer.  

 

Table 4.1: Carding action and pin spacing between various roller (Wood, 2006) 

Sl.No. Rollers in contact  Carding action Spacing b/w pins (Inch) 

1  Feed roller 1 - Lickerin Point-to-back 0.04 

2  Feed roller 2 - Lickerin Point to point 0.04 

3  Feed roller 2 – Feed roller 3  Point-to-back 0.05 

4  Feed roller 3 - Lickerin Point-to-point 0.04 

5  Lickerin – Swift Point-to-point 0.028 

6  Swift – worker  Point-to-point 0.02 

7  Worker – stripper  Point-to-back 0.016 

8 Stripper – swift  Point-to-point 0.016 

9  Swift - fancy  Back-to-back 0.04 

10  Swift - doffer  Point-to-point 0.012 

11 Doffer-comb NA 0.012 

 



4.4 Space and size analysis for cottage carding machine 

Table 4.2: Drum sizes of existing Industrial carding machine. (Woollen carding, 1968) 
 

Industrial carding machine Satnam Enterprise  

Roller Diameter   

(in mm) 

Dia ratio w.r.t. 

Swift 

Diameter       

(in Inch) 

Dia ratio 

w.r.t. Swift 

Dia ratio range 

w.r.t Swift 

Swift 1252 NA 25 NA NA 

Feed roller 72 0.06 2 0.08 0.06-0.08 

Licker-in  206 0.16 8 0.32 0.16-0.32 

Worker 240 0.19 6 0.24 0.19-0.24 

Stripper 102 0.08 3 0.12 0.08-0.12 

Fancy  345 0.27 7 0.28 0.27-0.28 

Doffer  1020 0.81 14 0.56 0.56-0.81 

 

 

Table 4.3: Surface speed of various rollers (Woollen carding, 1968) 

Roller Surf speed   

(in m/min) 

Surf speed ratio 

w.r.t. Swift 

Considered 

speed 

Min speed 

w.r.t Swift 

Maxspeedw.r.t. 

Swift 

Swift 450-550 NA 450 NA NA 

Feed roller 0.5-1.5 0.001-0.003 1.35 0.45 1.35 

Licker-in  30-60 0.06-0.12 45 27 45 

Worker 5 to 12 0.01-0.024 10.8 4.5 10.8 

Stripper 120-140 0.24-0.28 108 108 126 

Fancy  600-700 1.2-1.4 540 540 630 

Doffer  15-30 0.03-0.06 27 13.5 27 

 

 

 

 

 

 

 



4.5 Concept drawing for various sizes of cottage carding machine 

          

 

 

 

 



4.6 Conclusion 

Carding machine of swift diameter 20 and 25 inch has been rejected due to its large volume 

occupancy. Carding machine of swift diameter 11.5 and 15 inch has been rejected since its 

rollers are very cramped with respect to each other. And finally carding machine of swift 

diameter 17 inch has been selected over swift diameter of 18 inch because it occupies less space 

at same level of productivity.  

 

4.7 Power transmission and motor selection  

Step 1 

 Find acceleration torque ‘T’ for each roller using the formula: 

T =
𝑁∗𝑚∗(𝑜𝑑−𝑖𝑑)2

354816∗𝑡
 

where,  

N: rpm of roller 

m: Mass (in lbs) 

od: Outside diameter (in Inch) 

id: Inside diameter (in Inch) 

t: time to accelerate the roller (in sec) 

 

Additional required information: 

Material : Mild steel (assumed) 

Density of M.S.: 495 lb/ft3 

Thickness of the rollers: 0.5 Inch 

Time required for starting the machine: 2 sec 

Width of the rollers: 20 Inch 

 

 

Table 4.4: Acceleration torque required for various rollers 

Roller Surface speed 

(in m/min) 

R.P.M. Outer Dia 

(Inch) 

Inner Dia 

(Inch) 

Mass 

(lbs) 

Acc Torque 

required (lbs-ft) 

Swift 450 332 17 16 148.49 0.0695 

Feed roller 1.35 8 2 0 18.00 0.0008 

Licker-in  45 94 6 5 49.50 0.0066 

Worker 10.8 27 5 4 40.50 0.0015 

Stripper 108 541 2.5 0 28.12 0.1340 



Fancy  540 1128 6 5 49.50 0.0787 

Doffer  27 36 9.5 8.5 80.99 0.0041 

Doffer comb NA 75 1.5 0 10.12 0.0024 

Calendar 

roller 

NA 75 2 0 2.70 0.0011 

Total 
    

427.92 0.57 

 

Step 2 

Find total accelerating torque required for the machine by adding accelerating torque of each 

roller and multiply it by the factor of safety. 

 A f.o.s.= 4 has been selected. 

 

Step 3 

Select a motor with accelerating torque greater than the total accelerating torque that is 

required, using the formula: 

 Torque (lb-ft) = 
5252 ∗𝑃𝑜𝑤𝑒𝑟(ℎ𝑝)

𝑅𝑃𝑀
 

Single phase motor of 0.5 hp and 960 rpm is required for desired output. 

 

Table 4.5: Motor selection 

F.O.S. 4 

Motor power (hp) 0.5 

Motor rpm 960 

Motor maximum acc torque(in lb-ft) 2.74 

Total acceleration torque required (in lb-ft) 2.29 

Motor min pulley diameter required (Inch) 3.4 

Motor pulley diameter selected (Inch) 3.5 

Swift diameter (thru motor) 10.1 

 

 

 



Step 4 

Determine the smaller pulley diameter‘d’ using the given formula: 

 d = 1100 * √
1.34∗𝑇𝑜𝑟𝑞𝑢𝑒 (𝑙𝑏.𝑓𝑡)

5252

3
 

 

Step 5 

Determine the bigger pulley diameter ‘D’ using the formula: 

 D = 
𝑛∗𝑑

𝑁
  where,  n: rpm of small pulley diameter 

 N: rpm of bigger pulley diameter 

d: diameter of small pulley 

 

Table 4.6: Pulley diameter required for various rollers for power transmission  

Roller Min pulley 

dia (in Inch) 

Pulley dia 

(Inch) 

Pulley dia 

(Inch) 

Pulley dia 

(Inch) 

Pulley dia 

(Inch) 

Pulley dia 

(Inch) 

Swift 1.8 6.5 2 
   

Feed roller 0.4 
   

6.8 
 

Licker-in  0.8 
 

7.1 2.0 
  

Worker 0.5 
  

7.0 2 
 

Stripper 2.2 4.0 
    

Fancy  1.9 2 
    

Doffer  0.7 
  

5.2 
 

5.2 

Doffer comb 0.6 
    

2.5 

Pressure roller 0.5 
    

2.5 

 

 

 

 

 



4.8 CAD model of the Miniature Cottage Carding Machine 

 

 

 

 

 

 



 

 

 



5. Conclusion And Future Work 

The following conclusion has been made: 

1. Concept model for drum carding machine has been designed. 

2. Concept model for cottage carding machine has been designed. 

Further work involves:  

1. Detailed prototype design for both drum and cottage carding machine.  

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

the miniature wool carding machine. 
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