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COURSE TITLE: Electrical Installation
COURSE UNIT: Install, Terminate and connect Electrical wiring
Module Lesson: Type of switched Lighting Circuits

LEARNING OUTCOMES:
At the end of this lesson, you are expected to do the following




· Identify switches used in the installation of lighting circuits
· Understand operation of switching circuits used in domestic, commercial and Industrial Installation
· Test switch to ensure it is operational and to identify terminals







SWITCHES
A switch is an electrical device used to close and open a circuit, hence completing a current path when closed, or disconnecting a current path when opened. The switch is described by the number of current carrying lines entering the switch called “poles” and the number of switching positions through which the current flows on exiting the switch. Those positions are called “throws” (current leaves through these positions).
Note: 
· Dotted lines between pole latches/toggles mean that when the switch is closed or opened all latches close and open at the same time (this is shown in fig 3).
Some examples of switches are shown in Fig 1sw: (a) to (d)
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Current entering poles
Current leaving throws
Current leaving throws
Current entering poles
Fig 3 sw

SWITCHED LIGHTING CIRCUITS


Lighting is a standard requirement of all residential, commercial, and industrial structures. The type of switch control employed depends on the application. It should be noted that that in electrical Installation a colour code system is applied for electrical wiring circuits as a standard for safe identification of circuit conductors. This colour scheme varies in different countries depending on the requirements of their electrical code. For electrical installation, safe single phase lighting, the following colour code and wiring rules apply. 

TRINIDAD AND TOBAGO SYSTEM

· Live or phase insulated conductors-: BROWN
· Neutral insulated conductors-: GREY
· Ground or Earth insulated conductor-: GREEN/YELLOW OR GREEN
· Breakers, fuses and switches are connected to the live side of the circuit. These components therefore carry the brown conductor
·  The neutral conductor must be continuous and NOT interrupted by switches, fuses or breakers. 

Some of these circuits will be discussed in the next section.  
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1. Switches are used in electrical circuits to open and __________ a current path

2. In a switch, current enters through the pole terminal/s and exit from the ___________ terminal/s

3.      What type of switch is shown by the symbol in fig 4?
Fig 4.




ANSWERS TO QUIZZ 1.
1. Close
2. Throw
3. Double pole; single throw switch











SINGLE-POLE SWITCHED LIGHTING CIRCUIT

Single-pole switched lighting is the simplest form of lighting circuit and is basically used for control of lighting from one location. The single-pole switching circuit is shown in Fig 5sw showing control of one lamp. Fig 5 (b) sw, shows control of two lamps. It should be noted that loads are normally connected in parallel in electrical installation circuits. Lamps are rated to operate at a nominal voltage of 120 Volts, hence the reason multiple lamp control are connected in parallel for efficient operation. 



Fig 5 SW
120V





	Fig 5(b) SW





2-WAY SWITCHED LIGHTING CIRCUIT

Two-way switching is used to control lighting from two positions. This type of switching employs the use of two (2), single pole-double throw switches (2-way switches). This type of switching has applications in domestic installation where, for example, control of lamps can be controlled from upstairs and downstairs of a two story home or a garage light can be switched on or off from the garage or in the kitchen where the other 2-way switch is located. 2-way switching is also employed in hallways where switch control of lighting is needed at both ends. Schools and Industry also use 2-way switching. A 2-way switching circuit is shown in fig 6(a)sw and Fig6 (b)sw. Take note of the names given to the conductor feed connections at the switch terminals.




        
Fig 6(a)sw
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      Fig 6(b)sw



LIGHTING CONTROL FROM THREE OR MORE POSITIONS
(2-WAY INTERMEDIATE SWITCHING)

When it is necessary to control lighting from three or more positions, Intermediate switching together with a pair of 2-way switches are used. This type of switching itself, is simply termed, “Intermediate switching”.

The Intermediate switch is a special purpose four terminal switch, its wiring in circuit depends on the internal connections of the switch when the latch or toggle is switched from one position to the other.
The internal connections called switching configurations and their wiring in circuits are shown in the circuit diagram Fig 7sw: (a) to (d).
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Intermediate switch Internal connections



Fig 7(a) sw.


Intermediate switch wiring for the internal configuration used
Lamp on
Lamp off
Fig 7 (b) sw
Use of Intermediate switch configuration 1
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	SWITCH INNTERNAL CONNECTIONS
	CONFIGURATION
	LAMP ON or LAMP OFF

	   S1                S2             S3
	

CONFIGURATION 1
	



	
S1                    S2                 S3



	


CONFIGURATION 3
	





Following from the circuit in Fig 8 above and utilizing the table, determine if the lamp would light or remain off. The configuration of the Intermediate switching circuit is identified in the middle column of the table to assist you with your answer
Fig 8
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	SWITCH INNTERNAL CONNECTIONS
	CONFIGURATION
	LAMP ON or LAMP OFF

	   S1                S2             S3
	

CONFIGURATION 1
	

LAMP OFF

	
S1                    S2                 S3



	


CONFIGURATION 3
	


LAMP OFF


















TESTING SWITCHES
When testing switches to identify if it is operational and to determine its internal configuration, a continuity test can be performed by the use of the ohm resistance setting on the multi-meter or a measuring instrument with a resistance selection. An example of the use of the ohm scale on a measuring instrument to test switch internal connections are shown in Fig 9 (a) and (b).




Meter display
Reading high at infinity. This means no internal connection here
ꚙ

	0


	Reading low at zero value or near zero. This means internal connection is made at these terminals. The same procedure can be performed on the other diagonal terminals.
FIG 9
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Fig 3EISW : Double pole – double throw switches
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Fig 1 EISL : single-pole switched 
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Fig 1 EISL : single-pole switched lighting circuit
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Fig 2 EISL : single-pole switched lighting circuit with
lamps connected in parallel
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Fig 3EISL:2-way switched lighting circuit. 

Lamp(LP) comes on with switch latch positions 

shown
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Fig 3EISL: 2-way switched lighting circuit. Lamp(LP) comes on with switch latch positions shown
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Fig 4EISL:2-way switched lighting circuit. 

Lamp(LP) goes off with switch latch positions 

shown
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Fig 4EISL: 2-way switched lighting circuit. Lamp(LP) goes off with switch latch positions shown
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Fig 1-EISW :  Single pole – single 

throw switch
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Fig 1- EISW :  Single pole – single throw switch
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Fig 2-EISW :  Single pole – double 
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Fig 2- EISW :  Single pole – double throw switch
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Fig 3EISW : Double pole – double throw switches
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