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 Objectives:  
 After successfully completing this laboratory, you should be able to: 

 Identify the basic components of the control board. 

 Assemble and arrange a simple control board. 

 Explain the operation of electromagnetically controlled circuits. 

 Operate a simple loads using relays, switches and pushbuttons. 

 

 Overview: 

  In electronics, a switch is an electrical component that can break 

an electrical circuit, interrupting the current or diverting it from one conductor 

to another. 

 

The most familiar form of switch is a manually operated electromechanical  

 device with one or more sets of electrical contacts, which are connected to 

external circuits. Each set of contacts can be in one of two states: either 

"closed" meaning the contacts are touching and electricity can flow between 

them, or "open", meaning the contacts are separated and the switch is 

nonconducting. The mechanism actuating the transition between these two 

states (open or closed) can be either a "toggle" (flip switch for continuous "on" 

or "off") or "momentary" (push-for "on" or push-for "off") type. 

 

A switch may be directly manipulated by a human as a control signal to a 

system, such as a computer keyboard button, or to control power flow in a 

circuit, such as a light switch. Automatically operated switches can be used to 

control the motions of machines, for example, to indicate that a garage door 

has reached its full open position or that a machine tool is in a position to 

accept another work piece. Switches may be operated by process variables 

such as pressure, temperature, flow, current, voltage, and force, acting 

as sensors in a process and used to automatically control a system. For 

example, a thermostat is a temperature-operated switch used to control a 

heating process. A switch that is operated by another electrical circuit is called 

a relay. Large switches may be remotely operated by a motor drive 

mechanism. Some switches are used to isolate electric power from a system, 

providing a visible point of isolation that can be pad-locked if necessary to 

prevent accidental operation of a machine during maintenance, or to prevent 

electric shock. 

http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Electrical_component
http://en.wikipedia.org/wiki/Electrical_circuit
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Electromechanical
http://en.wikipedia.org/wiki/Electrical_contact
http://en.wikipedia.org/wiki/Light_switch
http://en.wikipedia.org/wiki/Sensor
http://en.wikipedia.org/wiki/Thermostat
http://en.wikipedia.org/wiki/Relay
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 The terms pole and throw are also used to describe switch contact variations. 

The number of "poles" is the number of separate circuits which are controlled 

by a switch. For example, a "2-pole" switch has two separate identical sets of 

contacts controlled by the same knob. The number of "throws" is the number 

of separate positions that the switch can adopt. A single-throw switch has one 

pair of contacts that can either be closed or open. A double-throw switch has a 

contact that can be connected to either of two other contacts, a triple-throw has 

a contact which can be connected to one of three other contacts, etc.[4] 

These terms give rise to abbreviations for the types of switch which are used in 

the electronics industry such as "single-pole, single-throw" (SPST) (the 

simplest type, "on or off") or "single-pole, double-throw" (SPDT), connecting 

either of two terminals to the common terminal. 

 

Electronics 

specification 

abbreviation Description Symbol 

SPST 

 

 

Single pole, 

single throw 

The two terminals are either 

connected together or 

disconnected from each other. 

An example is a light switch. 

 

 

SPDT Single pole, 

double throw 

A simple changeover switch: C 

(COM, Common) is connected 

to L1 or to L2. 
 

DPST Double pole, 

single throw 

Equivalent to two SPST 

switches controlled by a single 

mechanism 
 

DPDT Double pole, 

double throw 

Equivalent to two SPDT 

switches controlled by a single 

mechanism. 

 
 

  

http://en.wikipedia.org/wiki/Switch#cite_note-3
http://en.wikipedia.org/wiki/Electronics
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Actuator: 

 
Biased switches 

  The momentary push-button switch is a type of biased switch. The 

most common type is a "push-to-make" (or normally-open or NO) switch, 

which makes contact when the button is pressed and breaks when the button is 

released. Each key of a computer keyboard, for example, is a normally-open 

"push-to-make" switch. A "push-to-break" (or normally-closed or NC) switch, 

on the other hand, breaks contact when the button is pressed and makes 

contact when it is released. An example of a push-to-break switch is a button 

used to release a door held open by an electromagnet. 

Commercially available switches are available which can be wired to operate 

either normally-open or normally-closed, having two sets of contacts. 

Depending on the application the installer or electrician may choose whichever 

mode is appropriate. 

 

 

 
 

Toggle switch 

  A toggle switch is a class of electrical switches that are manually 

actuated by a mechanical lever, handle, or rocking mechanism. 

Toggle switches are available in many different styles and sizes, and are used 

in countless applications. Many are designed to provide the simultaneous 

actuation of multiple sets of electrical contacts, or the control of large amounts 

of electric current or mains voltages. 

 

 

 

 

  

  

http://en.wikipedia.org/wiki/Electrical_switch
http://en.wikipedia.org/wiki/Lever
http://en.wikipedia.org/wiki/Electrical_contact
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Mains_electricity
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Relay: 
  A relay is an electrically operated switch. Many relays use 

an electromagnet to operate a switching mechanism mechanically, Relays are 

used where it is necessary to control a circuit by a low-power signal (with 

complete electrical isolation between control and controlled circuits), or where 

several circuits must be controlled by one signal. 

When an electric current is passed through the coil it generates a magnetic 

field that activates the armature, the magnatic field pulls a metal switch 

towards it and the contact touch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contactor: 
  A contactor is an electrically controlled switch used for switching a 

power circuit, similar to a relay except with higher current ratings. 

contactor is controlled by a circuit which has a much lower power level than 

the switched circuit. 

 

 
  

http://en.wikipedia.org/wiki/Electric
http://en.wikipedia.org/wiki/Switch
http://en.wikipedia.org/wiki/Electromagnet
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Relay
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Circuit breaker: 
  A circuit breaker is an automatically operated electrical switch 

designed to protect an electrical circuit from damage caused 

by overload orshort circuit. Its basic function is to detect a fault condition and, 

by interrupting continuity, to immediately discontinue electrical flow. Unlike 

afuse, which operates once and then has to be replaced, a circuit breaker can 

be reset (either manually or automatically) to resume normal operation. 

 

 
 Procedure: 

 
Part 1 

1. Connect the circuit as shown in the Figure 1.1 on the control board and 

make the required wiring and connections. 

 

 
Fig. 1.1 Energizing and de-energizing relay using on-off switch 

 

 

2. When you are finished the connections, check it for you and make sure that 

it is correct. 
 3.Connect the circuit to the power source and try to change the position of the switch 

SW1. What is your observation ? 

  

http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Switch
http://en.wikipedia.org/wiki/Electrical_network
http://en.wikipedia.org/wiki/Overcurrent
http://en.wikipedia.org/wiki/Short_circuit
http://en.wikipedia.org/wiki/Fuse_(electrical)
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Part 2 

1. Connect the circuit as shown in the Figure 1.2 on the control board and 

make the required wiring and connections. 

 
Fig. 1.2 Energizing and de-energizing relay using on-pushbutton and off-pushbutton 

 

2. When you are finished the connections, check it for you and make sure that 

it is correct. 

3. Connect the circuit to the power source and try to operate the motor by 

pressing ON-push button is pressed and also stop the motor by pressing the 

OFF-push button. What is your observation? 

 

 

Part 3 

1. Connect the circuit as shown in the Figure 1.3 on  the control board and 

make the required wiring and connections. 

 

 
Fig. 1.3 Energizing and de-energizing relays using toggle switch (1-0-2) 

 

2. When you are finished the connections, check it for you and make sure that 

it is correct. 

3. Connect the circuit to the power source and try to change the positions of the 
switch SW1 (1-0-2). What is your observation ? 

 


