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Escalator 

An escalator is a moving staircase – a conveyor transport device for carrying people between 

floors of a building. The device consists of a motor-driven chain of individual, linked steps that 

move up or down on tracks, allowing the step treads to remain horizontal. Escalators are used 

around the world to move pedestrian traffic in places where elevators would be impractical. 

Principal areas of usage include department stores, shopping malls, airports, transit systems, 

convention centers, hotels, and public buildings. The benefits of escalators are many. They have 

the capacity to move large numbers of people, and they can be placed in the same physical space 

as one might install a staircase. They have no waiting interval (except during very heavy traffic), 

they can be used to guide people toward main exits or special exhibits, and they may be 

weatherproofed for outdoor use.                                                                                                       

Designs 

Escalators 

 

 
Escalator:  

1. Electric motor 

2. Drive gear 

3. Handrail drive 

4. Handrail 

5. Step 

6. Return wheel 

7. Chain guide 

8. Inner rail 
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BASIC COMPONENTS USED ARE  

 TRANSFORMER 
 

 CAPACITOR 
 

 RESISTOR 
 

 PHOTO DIODE 
 

 IR LED 
 

 TRANSISTOR 
 

 555TIMER 
 

 RELAY 
 

 AC MOTOR 
 

 Sensor 

 

 Battery 

 

 Magnet 

 

 Gear 



 

 

 

Transformer 

  

A transformer is a static device that transfers electrical energy from one circuit to another 

through inductively coupled conductors—the transformer's coils. A varying current in the first or 

primary winding creates a varying magnetic flux in the transformer's core and thus a varying 

magnetic field through the secondary winding. This varying magnetic field induces a varying 

electromotive force (EMF) or "voltage" in the secondary winding. This effect is called mutual 

induction. 

If a load is connected to the secondary, an electric current will flow in the secondary winding and 

electrical energy will be transferred from the primary circuit through the transformer to the load. 

In an ideal transformer, the induced voltage in the secondary winding (Vs) is in proportion to the 

primary voltage (Vp), and is given by the ratio of the number of turns in the secondary (Ns) to the 

number of turns in the primary (Np) as follows: 
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Capacitors 

Function 

Capacitors store electric charge. They are used with resistors in timing circuits because 
it takes time for a capacitor to fill with charge. They are used to smooth varying DC 
supplies by acting as a reservoir of charge. They are also used in filter circuits because 
capacitors easily pass AC (changing) signals but they block DC (constant) signals.  

 
 

Polarised capacitors (large values, 1µF +) 

Examples:       Circuit symbol:     

Electrolytic Capacitors 

Electrolytic capacitors are polarised and they must be connected the correct way 
round, at least one of their leads will be marked + or -. They are not damaged by heat 
when soldering.  

There are two designs of electrolytic capacitors; axial where the leads are attached to 
each end (220µF in picture) and radial where both leads are at the same end (10µF in 
picture). Radial capacitors tend to be a little smaller and they stand upright on the circuit 
board.  

Trimmer capacitors 

Trimmer capacitors (trimmers) are miniature variable 
capacitors. They are designed to be mounted directly onto 
the circuit board and adjusted only when the circuit is built.  

A small screwdriver or similar tool is required to adjust 
trimmers. The process of adjusting them requires patience 
because the presence of your hand and the tool will slightly 
change the capacitance of the circuit in the region of the 
trimmer!  

Trimmer capacitors are only available with very small  

 

 
Trimmer Capacitor Symbol 

 
Trimmer Capacitor 

Photograph © Rapid Electronics 
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Resistor 

                                          
 

 

A resistor is a two-terminal passive electronic component which implements electrical 

resistance as a circuit element. When a voltage V is applied across the terminals of a resistor, a 

current I will flow through the resistor in direct proportion to that voltage. This constant of 

proportionality is called conductance, G. The reciprocal of the conductance is known as the 

resistance R, since, with a given voltage V, a larger value of R further "resists" the flow of 

current I as given by Ohm's law: 

 

Resistors are common elements of electrical networks and electronic circuits and are ubiquitous 

in most electronic equipment. Practical resistors can be made of various compounds and films, as 

well as resistance wire (wire made of a high-resistivity alloy, such as nickel-chrome). Resistors 

are also implemented within integrated circuits, particularly analog devices, and can also be 

integrated into hybrid and printed circuits. 

Ohm's law 

The behavior of an ideal resistor is dictated by the relationship specified in Ohm's law: 

 

Ohm's law states that the voltage (V) across a resistor is proportional to the current (I) passing 

through it, where the constant of proportionality is the resistance (R). 

How does resister works 
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Imagine water flowing through a pipe. If we make the pipe narrow then this will restrict 

the flow of water. If we force the water (current) through the narrow gap by increasing the 

pressure (voltage) then energy will be given off as heat. In addition, there will be a 

significant difference in pressure (voltage) above and below the restriction. 

In electronics we use a resistor when we need to reduce the voltage applied to a circuit. 

On the right is the symbol used to represent a resistor. You may also see it drawn as a 

zigzag line. 

A resistor is defined by several parameters: 

Resistance in Ohms (½) 

Heat Dissipation in Watts (W) 

Manufacturing tolerance (%) 

 

 

The value of a resistor is either printed in normal characters or, more usually, as 

coloured bands. Here is an example. 

The first band is red, indicating the number 2. 

The second band is also red, indicating 2. 

The third band is yellow, indicating 4 zeros. 

The fourth band is gold, indicating 5% tolerance. 

(Silver would indicate 10%, brown = 1%, red = 2%) 

This resistor is 220000 Ohms in value, often written as 220k½ 

As the tolerance is 5%, the actual resistance lies between 209000 and 231000 

or 209k½ and 231k½ due to manufacturing inaccuracies. 

 

 

 



 

 

Transistor 

 

 
 

A transistor is a semiconductor device used to amplify and switch electronic signals. It is made 

of a solid piece of semiconductor material, with at least three terminals for connection to an 

external circuit. A voltage or current applied to one pair of the transistor's terminals changes the 

current flowing through another pair of terminals. Because the controlled (output) power can be 

much more than the controlling (input) power, the transistor provides amplification of a signal. 

Today, some transistors are packaged individually, but many more are found embedded in 

integrated circuits. 

The transistor is the fundamental building block of modern electronic devices, and is ubiquitous 

in modern electronic systems. Following its release in the early 1950s the transistor 

revolutionized the field of electronics, and paved the way for smaller and cheaper radios, 

calculators, and computers, among other things. 

Importance 

The transistor is the key active component in practically all modern electronics, and is 

considered by many to be one of the greatest inventions of the twentieth century.[9] Its 

importance in today's society rests on its ability to be mass produced using a highly automated 

process (semiconductor device fabrication) that achieves astonishingly low per-transistor costs. 

 

 

 

555 Timer 
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The 555 Integrated Circuit (IC) is an easy to use timer that has many applications. It is widely used in 

electronic circuits and this popularity means it is also very cheap to purchase, typically costing around 

30p. A 'dual' version called the 556 is also available which includes two independent 555 ICs in one 

package.  

 

The following illustration shows both the 555 (8-pin) and the 556 (14-pin).  

 

 

In a circuit diagram the 555 timer chip is often drawn like the illustration below. Notice how the pins 

are not in the same order as the actual chip, this is because it is much easier to recognize the function 

of each pin, and makes drawing circuit diagrams much easier.  

 
 

 

 

Object Detection using IR light  
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It is the same principle in ALL Infra-Red proximity sensors. The basic idea is to send infra 

red light through IR-LEDs, which is then reflected by any object in front of the sensor.  

Then all you have to do is to pick-up the 

reflected IR light. For detecting the 

reflected IR light, we are going to use a 

very original technique: we are going to 

use another IR-LED, to detect the IR light 

that was emitted from another led of the 

exact same type! 

This is an electrical property of Light Emitting 

Diodes (LEDs) which is the fact that a led 

Produce a voltage difference across its leads 

when it is subjected to light. As if it was a 

photo-cell, but with much lower output 

current. In other words, the voltage 

generated by the leds can't be - in any way - 

used to generate electrical power from light, 

It can barely be detected. that's why as you 

will notice in the  
 

schematic, we are going to use a Op-Amp (operational Amplifier) to accurately detect very 

small voltage changes. 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Photodiode 

 

A photodiode is a type of photodetector capable of converting light into either current or 

voltage, depending upon the mode of operation.[1] The common, traditional solar cell used to 

generate electric solar power is a large area photodiode. 

Photodiodes are similar to regular semiconductor diodes except that they may be either exposed 

(to detect vacuum UV or X-rays) or packaged with a window or optical fiber connection to allow 

light to reach the sensitive part of the device. Many diodes designed for use specifically as a 

photodiode will also use a PIN junction rather than the typical PN junction. 
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Relays 
 
A relay is an electrically operated switch. Current flowing 

through the coil of the relay creates a magnetic field which 

attracts a lever and changes the switch contacts. The coil 

current can be on or off so relays have two switch positions 

and most have double throw (changeover) switch contacts 

as shown in the diagram.  

Relays allow one circuit to switch a second circuit which 

can be completely separate from the first. For example a 

low voltage battery circuit can use a relay to switch a 230V 

AC mains circuit. There is no electrical connection inside 

the relay between the two circuits, the link is magnetic and 

mechanical.  

The coil of a relay passes a relatively large current, 

typically 30mA for a 12V relay, but it can be as much as 

100mA for relays designed to operate from lower voltages. 

Most ICs (chips) cannot provide this current and a transistor 

is usually used to amplify the small IC current to the larger 

value required for the relay coil. The maximum output 

current for the popular 555 timer IC is 200mA so these 

devices can supply relay coils directly without 

amplification.  

Relays are usuallly SPDT or DPDT but they can have many 

more sets of switch contacts, for example relays with 4 sets 

of changeover contacts are readily available. For further 

information about switch contacts and the terms used to 

describe them please see the page on switches.  

Most relays are designed for PCB mounting but you can 

solder wires directly to the pins providing you take care to 

avoid melting the plastic case of the relay.  

The supplier's catalogue should show you the relay's 

connections. The coil will be obvious and it may be 

connected either way round. Relay coils produce brief high 

voltage 'spikes' when they are switched off and this can 

destroy transistors and ICs in the circuit. To prevent damage you must connect a protection diode 

across the relay coil.  

The animated picture shows a working relay with its coil and switch contacts. You can see a 

lever on the left being attracted by magnetism when the coil is switched on. This lever moves the 

 
Circuit symbol for a relay 

 

 
Relays  

Photographs © Rapid Electronics 

 
Relay showing coil and switch contacts 
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switch contacts. There is one set of contacts (SPDT) in the foreground and another behind them, 

making the relay DPDT.  

The relay's switch connections are usually labeled COM, NC and NO:  

 COM = Common, always connect to this, it is the moving part of the switch.  

 NC = Normally Closed, COM is connected to this when the relay coil is off.  

 NO = Normally Open, COM is connected to this when the relay coil is on.  

 Connect to COM and NO if you want the switched circuit to be on when the relay coil is 

on.  

 Connect to COM and NC if you want the switched circuit to be on when the relay coil is 

off.  

 

 

AC motor 

 

  

  

An AC motor is an electric motor driven by an alternating current. It commonly consists of two 

basic parts, an outside stationary stator having coils supplied with alternating current to produce 

a rotating magnetic field, and an inside rotor attached to the output shaft that is given a torque by 

the rotating field. Where speed stability is important, some AC motors (such as some Papst 

motors) have the stator on the inside and the rotor on the outside to optimize inertia and cooling. 

There are two main types of AC motors, depending on the type of rotor used. The first type is the 

induction motor, which only runs slightly slower or faster than the supply frequency. The 

magnetic field on the rotor of this motor is created by an induced current. The second type is the 
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synchronous motor, which does not rely on induction and as a result, can rotate exactly at the 

supply frequency or a sub-multiple of the supply frequency. The magnetic field on the rotor is 

either generated by current delivered through slip rings or by a permanent magnet. Other types of 

motors include eddy current motors, and also AC/DC mechanically-commutated machines in 

which speed is dependent on voltage and winding connection. 
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Working Of Escalator  
 

In our project we supplies the electric current(A.C. supply). This current is passing 

from 250V transformer. 

Then current send to register and now we get 9V current. Now the current flows  in 

capacitor . 

Then we have a timer, a couple of IR-LED in which current supplies in a 

parallel mode. 

Here the timer sensor have the functionality of time management of electric-

current flowing. 

 Then current pass to transistor the photodiode then relay. 

The functions of these things which I have describes are as above I have described. 

Then we have a three face motor, Which is used to move the escalator with the 

help of gear. 

 

Now the another functionality is that at the starting of stair we have a 

platform on which there is a sensor. When-ever a passenger pass from this 

platform the sensor sends the signals to the timer sensor. Now the timer sensor 

starts the current flowing to motor till the passenger stands on first stair reach on 

the top of the stairs. 

 Under the platform there is a magnate attach to it, this is also having springs 

which are used to maintain the distance from earth-base. On the earth-base we 

create a electric field with the help of relay. Any passenger who stands on the 

platform the platform shifted down due to weight of a passenger. Now we get 

electric current as per the concept “When we move a conductor in a magnetic or 

electric field, The current is start to passing from one form to an other form. ”. 

    
  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

   APPLICATIONS OF ESCALATORS 

 

 

 
 Transportation and services 

 Remote monitoring  

 Control of railway station services 

 Lift monitoring 

 Fire and security system monitoring 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 


