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Abstract 

Our concept is regarding “Design & Fabrication of Pedal Operated Multi-Purpose Machine". Nowadays most of the machines are 

performing one operation at one time because of that it consume much more time & also those machines are driven by electricity 

and highly expensive. The machine operating by means of electricity has limited application in the rural area. Therefore it is 

possible to convert human applied energy through pedaling into mechanical work. It will save cost, electricity as well as find 

application in rural area. Two operations like grinding and drilling will be done by pedaling. A person can generate four times 

more power by pedaling than by hand cranking. The system is also useful for the work out purpose because pedaling will act as a 

health exercise and also doing a useful work.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Pedal Operated Multipurpose Machine is manually operated system which is mainly use for grinding & drilling operation without 

electricity. This Pedal operated machine has a simple mechanism including a chain drive, Belt drive & sprocket’s arrangement. 

During a Pedaling process human power is convert into a mechanical energy which use for machining. Nowadays every task have 

been made quicker and faster due to high advancement of technology. But this advancement of technology also demand a huge 

investment in industries here main goal of every industries is to make high productivity rate with maintaining a quality at a low 

production cost. Pedal operated multipurpose machine mainly work on that. It’s Reduce a human effort and human time and 

carryout number of operations simultaneously on a one platform. This machine is economical and it can be used in rural area where 

electricity is insufficient. This machine is a cheap and also usable for mobile application. 

II. LITERATURE REVIEW 

[1] Here By successfully completion of the project we can be able to eliminate the shortcomings of the one way acting hacksaw 

machine. The two way acting pedal powered hacksaw machine will cut two work piece at the same time reducing the amount of 

time taken by the earlier one. 

[2] We use this research paper for calculation of our Components likes’ chain drive and sprocket & other. The design and 

fabrication of a portable work, platform or machine by a bicycle was carried out meeting the required design standards. The 

multipurpose bicycle is operated by pedal of cycle by human power. 

[3] Based on the above study we came to know that because of the ever increasing energy crisis we have to switch to other 

option of energy generation, one of which is Human Power because of reasons such as unavailability of power, less skilled operator, 

unemployment, bicycle exercising related health issues. Were no power for a machining there this type Project are working easily 

by human effort? We collect figure from this research paper. 

[4] The main objective is to provide a product with an alternative way to wash clothes when there is no electricity. It has to be 

understood that in rural areas, it is a very stressful and laborious task. So the product which is a pedal driven machine, it  satisfies 



Design & Fabrication of Pedal Operated Multi-Purpose Machine  
(IJSTE/ Volume 4 / Issue 10 / 020) 

 

 All rights reserved by www.ijste.org 
 

92 

the need of rural people by giving them an alternative way of washing clothes which is quick, cost effective and eco-friendly. The 

product designed has zero operating cost, cost-effective, and it can be used with minimal effort. 

III. METHODOLOGY 

In the present scenario most of machines are electrically driven to increase the productivity and reduce the manpower but in the 

rural area electricity is irregular or insufficient. Therefore we make human powered machine which can use in rural area and also 

in urban area to reduce the cost and to increase manpower utilization. Today in the industries production have been made very 

quicker and fast because of a new technology but this technology also demand a high investments. Our human powered machine 

is cheap that’s why it reduce a cost of production. Electrically driven machines are mostly heavy weighted because of this it cannot 

be used for a mobile use. This automation is also become a cause of a worker`s weaker health. Pedal operated machine also increase 

human health by a pedaling process its work as an exercise. Mostly electrically driven machines are single purpose machines. 

That`s why it increase a machine equipment cost. Our multipurpose machine can be used for a more than one operations 

simultaneously on a same platform. 

 Objectives 

1) The main objectives is to provide multi-operational machine which can also operate when electricity is not available. To 

provide a machine which can do more than one operation simultaneously. 

2) To perform the drilling and grinding operation through pedaling. 

3) To develop machine which will provide full utilization of manpower and also reduce worker health issue. 

4) To make the machining operation cost-effective and eco-friendly. The product designed has zero operating cost, maximum 

profit. 

 Advantages 

1) This pedal operated multi-purpose machine is fully manually operated that’s why it can usable at a rural area. Less investment 

is required. 

2) Reduce a workers health problem. Reduce an inventory and production cost. 

3) It can be used for mobile application. 

4) It is cheap as compared to all the other electric operated machines. 

 Disadvantages 

1) This machine is not fit for mass production. 

2) This machine is more time consuming as compared to electrical driven machine. 

 Applications 

1) This machine will be used in rural area, because of irregular electricity supply. 

2) Reduce worker health issue. 

3) For domestic purpose. 

4) To drill hole in u\tube, wood and to grind mild steel, stainless steel etc. 

IV. DESIGN CALCULATIONS FOR PEDAL OPERATED MULTI-PURPOSE MACHINE 

 Chain Drive Design:

Speed of rotation of pinion = 800 r.p.m

 Speed of rotation of wheel = 500 r.p.m 

1) Transmission Ratio = N1/N2 = 800/500 = 1.6 

2) Transmission Ratio 1.6 therefore Z1 is taken in between (30-27 using psg data book) Z1 = 28 

3) Z2 = i×Z1 = i × 28 = 1.6×28 = 44.8 ≈ 45 

4) Assume center distance is 635mm 

Optimum center distance a = (30 to 50) P     [7.74] 

635 = 40P 

Pitch (P) = 15.875 mm 

5) Calculation of Power Transmitted on the basis of Allowable Bearing Stress 

N = (σ×A×V ÷ 102× ks) in kw 

σ For (Z1=28 & N1=800) is 2.42 kgf/cm2 & projected bearing area =0.26 cm2 ks = k1. k2. k3. k4. k5. k6 

Ks= 1.5×1.25×1×1×1.5×1 = 2.8125 

V= Z1 × N1 × P ÷ 60×1000 = (28×800×15.875) ÷ (60×1000) =5.92 m/s  
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N= (2.42×0.26×5.92) ÷ (102×2.8125) = 0.01298 kW 

6) Power Transmitted on the basis of Breaking Load  

= Breaking Load= 820 for R1548 

N= (Q×V) ÷(102×n×ks) = (820×5.92)÷(102×10.2×2.8125) = 1.65 kw 

7) Check for Factor for Safety= [n]= Q÷ [∑p] 

[n]=actual factor of safety should be greater than allowable  

∑p= Pt ＋ Pc ＋ Ps  

Pt = 102N÷V , if N in kw =(102×1.65)÷(5.92) =28.42 kw [ 7.78] 

Pc = wv ÷ g = (0.29×5.292)÷(9.81)=1.036 [7.78] 

where w = weight per meter of chain, kgf = 0.29 [7.72] 

Ps =k. w. a where k = coefficient of slag =6 a = center distance in m =0.635m [7.78] Ps =0.635×6×0.29=1.1049 

∑p= 28.42＋1.036＋1.1049 = 30.5609 

[n]= 820÷30.5609 = 26.83 

Here, 26.83>10.2 therefore design is safe. Calculated actual factor of safety is greater than 

Minimum factor of safety than the design is safe  

Calculation of actual length of chain (lp) = 2ap + ((Z1+Z2)/ (2)) + ({(Z2-Z1)/ (2∏)} 2/ {ap}) 

ap = (ao)/(p) = 40 mm lp = 80+36.5+0.18225 = 116.68 mm 

8) Calculation of exact center distance (a)=( e＋√(e2－8m)×p) ÷ (4) m= ((Z2－Z1)÷ (2∏))2 

 

9) Calculation of pitch diameter of sprocket, d1= = 141.97 mm 

 
 DESIGN OF BELT DRIVE = Data available is 

Power = 1.65 kWDriver speed = 500 rpm Transmission ratio (i) = 2 

Center Distance(c) = 1.5m Driven pulley diameter = 0.630m 

1) Selection of std. Pulleys = i = D/d = n/N 

2= 630/d therefore d= 315mm 

Tolerances on nominal diameter = + or - 3.2 mm (page no 7.54) 

2) Design power calculation = 

Design power = (Rated kW × Load correction factor)/ (Arc of contact factor × small pulley Factor) 

For shock load correction factor = 1.5 (page no 7.53) 

Arc of contact = 180*- {(D-d)/(c)} × 60 (page no 7.54) = 167.4* 

For arc of contact 167.4* Arc of contact factor = 1.04 (page no 7.54) 

For transmission ratio (I) =2 small pulley diameter factor = 1.13 (7.62) 

 
3) Selection of Belt= Dunlop “FORT” Belt is selected based on load type. (Page no 7.52) 

4) Load Rating and No. of Belt Plies =V= (∏×D×N) ÷ (60) = (∏×0.315×500) ÷ (60) = 8.25 m/s Load   rating   at   V m/s   =   

load   rating at 10 m/s × (V/10)   (page   no   7.54) 

      = 0.0289×(8.25/10) = 0.02384 kw/mm/ply 

Based on the values of V= 15.05 m/s & d= 400mm from page no (7.52) 

No of plies = 6 

5) Selection of std. Belt width =  

 
From page no 7.52 for FORT type & 6 ply belt std. width of belt = 112mm 

6) Calculation of belt length (page no 7.53) = 

For open belt drive L = 2c + (∏/2) × (D+d) + (D－d) 2/ (4c) 

= 3000+1484.40+16.53 = 4500.93mm 

 Pulley Dimensions (page no 7.54) =width of pulley from page no 7.54 pulley width = 125 mm from page no 7.55 std, pulley 

width = 125mm Tolerance is +or- 1.5mm No.of arms (from page no 7.56) for small pulley, 4 arms for larger pulley, 6 arms 
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Crowing of pulley (from page no 7.55) For small pulley, (d=315mm & pulley width =125mm) h = 1mm For larger pulley, 

(D=630mm & pulley width=125mm) h = 1mm 

V. DESIGN OF MODEL 

 
Fig. 1: Soild works Prototype                                                        Fig. 2: Working Model 

 
     Fig. 3: Stress-Stress                                                   Fig. 4: Displacement Analysis 

VI. RESULTS & DISCUSSIONS 

By using this machine we can perform more than two operation simultaneously which save the production time as well cost. For 

operating this machine there is no need of very high skilled worker. This machine is very useful in rural area because regular power 

cut-off is takes place in rural area. This machine is perform drilling & grinding operation on material like wood, aluminum & steel 

which having less hardness & thickness. 

VII. CONCLUSIONS 

By using this machine we can perform more than two operations simultaneously which save the production time as well as cost. 

For operating this machine there is no need of very high skilled worker. This machine is very useful in rural area because regular 

power cut-off is takes place in rural area. This machine is perform drilling & grinding operation on materials like wood, aluminum 

& steel which having less hardness & thickness. 
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