
UNIT 4: MECHANISMS 

1. INTRODUCTION 

As usual, we start the lesson with some definitions: 

Machine: a set of elements connected together to change or transmit  energy from one 

system to another. 

Mechanism: a particular type of machine that changes or transmits the effect of a force 

or movement 

Motor: the element that provides the force or movement to the mechanism 

Driving element: the element of the mechanism that receives the force or movement 

from the motor (input element) 

Driven element: the element of the mechanism that gives the force or movement to the 

other system (output element). 

2. TYPES OF MECHANISMS 

The mechanisms can be classified into the following groups: 

Mechanisms 

Movement transmission 

Linear transmission 

Rotary transmission 

Movement conversion 

Linear/Rotary 

Rotary/Reciprocating 

3. MECHANISMS 

In this part of the unit, we are going to understand the main mechanisms of each type: 

3.1 Linear transmission 

3.1.1 Levers  

A lever is a mechanism consisting of a rigid bar that can turn itself  around a certain point. 

This point is called fulcrum. The input force is called simply Force (F) and the output 

force, called Resistance (R ) are placed in two other certain points of it. The distance 

from the force to the fulcrum is called Force Arm (or Lenght) (LF) and the distance from 

the resistance to the fulcrum is called Resistance Arm (or Lenght) (LR). 



Law of the lever 

For all levers the following equation is always true: 

 

 

Types of levers: 

There are three types of levers: 

• 1st class: the fulcrum is placed in between the force and the resistance 

 

• 2nd class: the resistance is placed in between the force and the fulcrum 

 

• 3rd class: the force is placed in between the resistance and the fulcrum 

 

F x LF = R x LR 



3.1.2 Pulleys 

A pulley is a wheel that has a groove in where a rope is inserted. Both ends of the rope are 

free and the force and the resistance are placed in them. In a balanced pulley (it doesn't 

move) the force and the resistance are equal. 

 

3.1.3 Moveable pulleys 

A moveable pulley is a set of two pulleys that share the same rope. One wheel is attached  

somewhere and the other can move upwards or downwards and the resistance is hung from 

it. One end of the rope is also fixed and the force is applied to the other end. In this 

mechanism the force is half the resistance. 

 

3.1.4 Compound pulleys. 

A compound pulley is a set of moveable pulleys. The force is so much smaller than the 

resistance depending on  the number of pairs of pulleys combined. 

 



3.2 Rotary transmission 

3.2.1 Friction drive 

It is a set of two wheels that are in close contact. When the driving wheel turns, it pulls 

the driven wheel by friction, making it turn. The direction of the movement is changed. 

There can be slippeage. 

 

3.2.2 Pulleys with belt. 

This mechanism consists of two pulleys that share the same closed rope called  belt. The 

driving wheel pulls the belt and the belt pulls the driven wheel. The movement is 

transmitted by friction. The direction of the movement is the same in both wheels and 

there can be slippeage. 

 

3.2.3 Cogwheels and gear 

A cogwheel is a toothed wheel. When two cogwheels mesh together we have a gear. The 

teeth of the driving wheel push the teeth of the driven wheel. The movement is 

transmitted by pushing. The direction of the movement is changed and there can not be 

any slippeage. 

 



3.2.4 Cogwheels with chain 

In this mechanism there are two cogwheels. The teeth of the driving wheel push the links 

of the chain and they push the teeth of the driven wheel. The movement is transmitted by 

pushing. The direction of the movement is the same in both wheels and there can not be 

any slippeage. 

 

3.3 Linear/Rotary conversion. 

3.3.1 Pinion and rack. 

A pinion is a small cogwheel and a rack is a toothed bar. The teeth of the pinion push the 

teeth of the rack converting the rotation into a linear movement. But it can be done the 

other way around: the teeth in the rack push the teeth in the pinion. That means that this 

mechanism is reversible. 

 

3.3.2 Nut and bolt 

A bolt is a threaded cylinder and a nut is a piece of metal that has a threaded hole. When 

they are engaged, if the bolt turns and the nut doesn’t, the nut moves up or down the bolt, 

depending on the direction of the turning. This mechanism is not reversible. 

 



3.3.3 Winch (and crank handle) 

A winch is a mechanism that consists of a cylinder and a rope with one end attached to it. 

The load is attached to the other end of the rope. When the cylinder turns (pulled using a 

crank handle for example) the rope is rolled onto the cylinder and the load is moved up or 

down. It is reversible. 

 

3.4 Rotary/Reciprocating conversion 

3.4.1 Crank-link-slider 

A crank is a bar that turns around one of its ends. The link (also called connecting rod) 

has one end joined to the moving end of the crank. The other is inserted into a straight 

groove or corridor called a slider. When the crank turns, the farthest end of the link 

moves reciprocating. 

 


