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Abstract— The concept of Design and Fabrication Multi 

Operational Mechanical Machine is conceived for production 

based industries. Industries are basically meant for 

production of usually goods and services at low production 

cost. Today in this world every task have been made quicker 

and easier by making use of technology advancement but this 

advancement also demand huge investment and expenditure. 

Every industry tries to achieve high productivity maintaining 

the quality and standard of product at low average cost. We 

have developed conceptual model of machine which would 

be capable of performing different operation simultaneously 

at high efficiency. The machine proposed in this project can 

perform task like Drilling, Cutting and Grinding at one work 

station. It also reduces the cost of installing three different 

machine perform each task and reduces the movement of 

work and operator. It will also improve the efficiency and 

reduce cost of project.  
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I. INTRODUCTION 

The reason to design and fabrication of multi operational 

machine is that there is no machine can perform various 

operations (i.e. drilling, cutting and grinding) at the same 

time. The machine is operated by DC motor and belt drive 

and bevel gear. This model of multi operational mechanical 

machine may be used in small scale industries dealing with 

light materials like wood, cardboard, plastics (pipes) etc. and 

domestic purpose. As many a time operation like drilling, 

grinding and cutting are required in daily life. Industries are 

basically meant for production of goods and services at low 

production cost. This project work where machine is designed 

which can perform namely drilling, cutting and grinding at 

different work centers simultaneously. It implies that 

manufacturer needs not to pay for performing above task 

individually. 

Heinrich Arnold has studied Multi-Purpose 

Machine Tool. A key to increased productivity. Decreased 

cost and saving in power consumption and floor area 

requirement. He conducted a study with more than 10 

decision makers and industry experts who have witnessed the 

development of the industry over the last forty years. The 

study establishes a connection between radical technological 

change, industry structure and competitive environment. It 

revels a number of important occurrences and interrelations 

that have so far gone unnoticed. 

Frankfurt-A M has studied Multi-Purpose Machine 

Ensure Enhanced. Main states that selling machinery remains 

a though business. Machine tools nowadays have to be 

veritable “Jack of all trades”, able to handle all kinds of 

materials, to manage without any process materials as far as 

possible and be capable of adapting to new job profiles with 

maximized flexibility. 

D.Chaitanya has studied He design and developed a 

multipurpose human powered machine for operations like 

cutting grinding etc. However, owing to certain special 

attachments, this machine had the dual advantage of being 

operated by electric power as and when required. The design 

proved to be ideal, especially in the developing nations as i6t 

did not require electricity and could be built using metal base, 

chain, pulley rubber belt grinding wheel, saw, foot   pedal, 

electric motor and chain socket. 

II. METHODOLOGY 

 
In this project, we have used two mechanisms operating the 

first one is a slider mechanism operating the hacksaw and 

other is bevel gear arrangement to transfer the power at 

different work centers. With the help of DC motor power is 

supplied to the shaft on which a bevel gear opposite to the 

shaft has been mounted for drilling operation and one big 

pulley mounted on shaft. The power transmitted the big 

pulley to small pulley with help of belt arrangement. One the 

pulley transmits the power by v belt to the another pulley 

which is mounted on shaft having one end is connected to 

grinding wheel and by link attachment to small pulley the 

power transmitted to the hacksaw frame (rotary motion is 

converted into reciprocating motion). This model of the multi 

operational mechanical machine may be used in industries 

and domestic operation which can perform mechanical 

operation namely drilling, cutting and grinding. 

III. OPERATION PERFORMED BY MACHINE 

A. Drilling  

This machine can be defined as an instrument which is used 

to drill holes. Drilling machine plays an important role in 

mechanical workshops. The purpose of this project work is to 

get hold of complete information pertaining to drilling 

machines. A drilling machine comes many shapes and sizes, 

from small hand held power drills to bench mounted and 

finally floor mounted models. Today the industrial growth is 

purely depends up on latest machines; therefore the subject 

drilling machines is extended too widely, because today wide 
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varieties of drilling machines are designed for various 

applications. 

B. Cutting 

A hacksaw is a fine tooth hand saw with a blade held under 

tension in a frame, used for cutting a material such as metal 

or plastics. Hand held hacksaw consist of a metal arch with a 

handle a pistol grip, with pins for attaching a narrow 

disposable blade. A screw or other mechanism is used to put 

the thin blade under tension. The blade can mounted with the 

teeth facing toward or away from the handle, resulting in 

cutting action on either the push or pull stroke. On the push 

stroke, the arch will flex slightly, decreasing tension on the 

blade, often resulting in an increased tendency of the blade to 

buckle and crack. Cutting on the pull stroke increase s the 

blade tension and will result in greater control of the cut and 

longer blade life. 

C. Grinding 

Grinding is the semi finishing process which is primarily 

meant for bringing the component for desired shape and size. 

Grinding results in less volume of metal removal. 

IV. ADVANTAGES 

1) Multi operations are performed at one time. 

2) All operation are performed in single motor. 

3) Size is compact therefore it requires less space. 

4) Time saving. 

5) Less man power is required. 

6) Low manufacturing and maintenance cost. 

7) The machine has very less error. 

8) It is easy to make. 

9) Weight of machine is low. 

10) Size of machine is small therefore it is easy to transport. 

11) The size of project made by is more suitable for material 

handling system. 

V. DISADVANTAGES 

1) Being Semi-automatic we cannot neglect at least one 

operator. 

2) Battery system is required to operate the machine control 

circuit and motor operate. 

VI. APPLICATIONS 

1) Use for agriculture purpose. 

2) Used loons. 

3) In industries purpose. 

4) Use in workshop. 

5) Use in garage purpose. 

VII. FUTURES AND IMPLEMENTATION  

1) We can perform grinding operation by introducing 

grinding wheel to shaft. 

2) We can perform boring operation by introducing a boring 

tool by replacing drilling tool. 

3) We can change the speed of motor by changing battery 

with change in voltage without change in ampere. 

VIII. CONCLUSIONS 

While making this project we have been able to learn a lot 

and understanding the various aspects of multi operational 

machine. We can use our knowledge, which we get during 

our knowledge, which we get during our study.  

Our aim was to reduce the man power. Hence we are 

provided our aim by design a suitable pulley adjustment to 

get maximum mechanical advantages due to maximum 

torque required to bend the pipe is not coming directly on the 

shaft as we had seen it in the pulley box design. So at the end 

of shaft the speed is reduced which we are required and 

sufficient torque is increase to lift the load. Hence motor is 

revolving with minimum load over its shaft with minimum 

capacity. 
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