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Electrical Control Technology 

Literature Review: 

 Electrical control technology is where the system is fully controlled by electrical 
components. In this laboratory session, the modules uses are: 

Input switch 
module 

Distributor 
module 

Output 
display 
module 

Relay module 
Emergency 

module 
Timer 

module 

      
 

    

     

 Input switch module consists of 1 non-automatic return switch and 2 bipolar 
automatic return switches. All 3 switches can be connected in both normally-open (NO) and 
normally-closed (NC) for each of the switch. This allows users to use the switch in either 
way.  

Distributor module consists of 5 positive (voltage supply) ports and 5 negative 
(ground) ports. All of the ports are supplied with voltage by the positive and negative supply 
port at the bottom. This module allows users to have multiple inputs for their system. 

Emergency switch module is used to stop a system immediately. The push button 
will remain set when the button is pushed once until user turn it clockwise to release it. This 
is to prevent the system to start again in case of emergency to ensure the safety of users. 

Output display module consists of 5 input ports, 5 ground ports, 4 light bulbs and 1 
buzzer. Light bulbs and buzzer acts as the output of a system. Each of them is connected with 
one input and one ground respectively.  

Relay module consists of one input port, one ground port, and 3 set of alternative 
contacts. This module allows users to connect to the relay in either NO or NC connections. 
The relay is placed inside the box to prevent damage and to maintain a tidy look. 

 Timer Relay module consists of a coil (with polarity), and 2 sets of alternating 
contacts. This module allows users to connect to the timer relay N.O or N.C. contacts. The 
delay time can be adjusted from 0 up to 60 seconds. 

  



Experiment 1: Logic functions with switches 

Theory:  

A logic function is an elementary building block of a digital circuit. Most logics  have 
at least two inputs and one output. At any given moment, every terminal is in one of the two 
binary conditions low (0) or high (1), represented by different voltage levels. The logic state 
of a terminal can, and generally does, change often, as the circuit processes data. 

The AND logic function is so named because, if 0 is called "false" and 1 is called 
"true," the logic acts in the same way as the logical "And" operator. To get an output of 
“true”, the input must both be “true”.  

The OR logic function gets its name from the fact that it behaves after the fashion of 
the logical inclusive "Or." The output is "true" if either or both of the inputs are "true." If both 
inputs are "false," then the output is "false." 

A logical inverter, sometimes called a NOT logic to differentiate it from other types 
of electronic inverter devices, has only one input. It reverses the logic state.  

The NAND logic function operates as an AND logic followed by a NOT logic. It acts 
in the manner of the logical operation "And" followed by negation. The output is "false" if 
both inputs are "true." Otherwise, the output is "true."   

The NOR logic function is a combination of OR logic followed by an inverter. Its 
output is "true" if both inputs are "false." Otherwise, the output is "false." 

In electrical control system, binary form is used to represent the status of the inputs 
and output. Zero (0) represent unactuated while one (1) represent actuated status of the 
components. For example, when a push button is pressed, it is set to 1. When the push button 
is released, it is reset to 0.  

Objective:  

Using electrical modules and switches, understand principle and specificity of logic gates. 

Equipment and Parts: 

1. Input module  
2. Output display module 
3. Distributor module 
4. Power supply (24V) 

 

 

 

 



Experiment: 

(A) AND function  
a. Connect the modules based on the diagram below: 

 

Figure 1.1: Electrical diagram, AND function with switches 

(Note that a connection should be made from left to right, from top to bottom) 

 

Figure 1.2: Connection of AND function with switches 

 

Figure 1.3: Actual diagram of AND function with switches 

b. Push the button A and release. 
c. Repeat step (b) with button B. 
d. Push both buttons at the same time. 
e. Observe and complete the truth table below. 

A B L 
0 0  
0 1  
1 0  
1 1  

Distributor Input switch Output  



Table 1.1: AND function truth table 

f. Complete the logic diagram with algebraic expression. 
 

       

 

(B) OR function  
a. Connect the modules based on the diagram below: 

 

Figure 1.4: Electrical diagram, OR function with switches 

(Note that a connection should be made from left to right, from top to bottom) 

 

Figure 1.5: Connection of OR function with switches 
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Figure 1.6: Actual diagram of OR function with switches 

b. Push button A and release. 
c. Repeat step (b) with button B. 
d. Push both buttons at the same time. 
e. Observe and complete the truth table below. 

A B L 
0 0  
0 1  
1 0  
1 1  

Table 1.2: OR function truth table 

f. Complete the logic diagram with algebraic expression. 
 

       

 

(C) NOT function  
a. Connect the modules based on the diagram below: 

 

Figure 1.7: Electrical diagram, NOT function with switches 

(Note that a connection should be made from left to right, from top to bottom) 
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Figure 1.8: Connection of NOT function with switches 

 

Figure 1.9: Actual diagram of NOT function with switches 

b. Push button A and observe the output. 
c. Complete the NOT function truth table. 

A L 
0  
1  

Table 1.3: NOT function truth table 

d. Complete the logic diagram with algebraic expression. 
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(D) NAND function  
a. Connect the two switches in a way where the light (L) will turns off only when 

both switches A and B are pressed. 
b. Draw the electrical diagram in the space provided. 

 

 

 

 

 

 

 

 

c. Complete the NAND function truth table. 
A B L 
0 0  
0 1  
1 0  
1 1  

Table 1.4: NAND function truth table 

d. Complete the logic diagram with algebraic expression. 
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(E) NOR function  
a. Connect the two switches in a way where the light (L) will turns on only when 

both switches A and B are not pressed. 
b. Draw the electrical diagram in the space provided. 

 

 

 

 

 

 

 

 

c. Complete the NOR function truth table. 
A B L 
0 0  
0 1  
1 0  
1 1  

Table 1.5: NOR function truth table 

d. Complete the logic diagram with algebraic expression. 

       

  

A 
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Experiment 2: Logic functions with relays 

Theory: 

 A relay is an electrically operated switch. Many relays use an electromagnet to 
mechanically operate a switch, but other operating principles are also used, such as solid-state 
relays. Relays are used where it is necessary to control a circuit by a separate low-power 
signal, or where several circuits must be controlled by one signal. 

 Magnetic latching relays require one pulse of coil power to move their 
contacts in one direction, and another, redirected pulse to move them back. Repeated pulses 
from the same input have no effect. Magnetic latching relays are useful in applications where 
interrupted power should not be able to transition the contacts. 

Since relays are switches, the terminology applied to switches is also applied to 
relays; a relay switches one or more poles, each of whose contacts can be thrown by 
energizing the coil. 

 The type of relay used in the module is SPDT, Single Pole Double Throw. A common 
terminal connects to either of two others. Including two for the coil, such a relay has five 
terminals in total. 

Objective:  

Using electrical modules and relays, understand principle and specificity of logic gates. 

Equipment and Parts: 

1. Input module  
2. Output display module 
3. Distributor module 
4. Relays module 
5. Power supply (24V) 

 

 

 

 

 

 

 

 

 



Experiment: 

(A) AND function  
a. Connect the modules based on the diagram below: 

 

Figure 2.1: Electrical diagram, AND function with relays 

(Note that a connection should be made from left to right, from top to bottom) 

 

Figure 2.2: Connection of AND function with relays 
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Figure 2.3: Actual diagram of AND function with relays 

b. Push the button S1 and release. 
c. Repeat step (b) with button S2. 
d. Push both buttons at the same time. 
e. Observe and complete the truth table below. 

 

A B L 
0 0  
0 1  
1 0  
1 1  

 

Table 2.1: AND function truth table 

 

  



(B) OR function  
a. Connect the modules based on the diagram below: 

 

Figure 2.4: Electrical diagram, OR function with relays 

 

Figure 2.5: Connection of OR function with relays 
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Figure 2.6: Actual diagram of OR function with relays 

b. Observe and complete the truth table below.  

 

A B L 
0 0  
0 1  
1 0  
1 1  

 

Table 2.2: OR function truth table 

 

 

 

 

  



(C) NOR function  
a. Connect the modules based on the diagram below: 

 

Figure 2.7: Electrical diagram, NOR function with relays 

 

Figure 2.8: Connection of NOR function with relays 

Relay R2 
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Figure 2.9: Actual diagram of NOR function with relays 

b. Observe and complete the truth table below. 

 

A B L 
0 0  
0 1  
1 0  
1 1  

Table 2.3: NOR function truth table 

 

c. Complete the logic diagram with algebraic expression. 
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(D) NAND function  
a. Connect the two switches in a way where the light (L) will turns off only when 

both switches A and B are pressed by using relays. 
b. Draw the electrical diagram in the space provided. 

 

 

 

 

 

 

 

 

 

 
 

c. Construct a NAND function truth table. 
A B L 
0 0  
0 1  
1 0  
1 1  

Table 2.4: NAND function truth table 

d. Complete the logic diagram with algebraic expression. 
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Experiment 3: Interlock circuit  

Objective:  

Using electrical modules and relays, understand principle and specificity of interlock circuit. 

Equipment and Parts: 

1. Input module  
2. Output display module 
3. Distributor module 
4. Relays module 
5. Power supply (24V) 

Experiment: 

a. Connect two switches in a way that when one of the switches is pressed, it will 
block the signal from the other switch. This is to indicate which switch has 
been actuated first. 

b. The corresponding electrical diagram is as shown: 

 

Figure 3.1: Electrical diagram, interlock circuit  

 

Figure 3.2: Connection of interlock circuit 

Distributor Input switch Output  Relay R1 Relay R2 



  

Figure 3.3: Actual diagram of interlock circuit  

c. Observe the output. 
d. Complete the logic diagram with algebraic expression. 

 

e. Briefly describe what happened to the other switch when one of the switch is 
being presses and hold.  

  

 

 



Experiment 4: Holding circuit/ latching circuit 

Objective:  

Using electrical modules and relays, understand principle of holding circuit. 

Equipment and Parts: 

1. Input module  
2. Output display module 
3. Distributor module 
4. Relays module 
5. Power supply (24V) 

Experiment: 

(A) ON-dominant latching circuit  
a. Connect the light in a way that it stays on when the push button is pressed 

until off button is pressed. 
b. The corresponding electrical diagram is as shown: 

 

Figure 4.1: Electrical diagram of ON-dominant memory 

 

Figure 4.2: Connection of ON-dominant memory 
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Figure 4.3: Actual diagram of interlock circuit 

c. Observe the output. 
d. Complete the logic diagram with algebraic expression. 

 
 

(B) OFF-dominant latching circuit  
a. Connect the light in a way that it stays on when the push button is pressed 

until off button is pressed. 
b. Draw the corresponding electrical diagram. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. Observe the output. 

 



d. Complete the logic diagram with algebraic expression. 

 

 

  

 



Experiment 5: Time Relay 

Objective:  

Using electrical modules and relays, understand principle and specificity of timer relay 

Equipment and Parts: 

1. Input module  
2. Output display module 
3. Distributor module 
4. Time Relay module 
5. Power supply (24V) 

Experiment: 

(A)  Circuit with delayed energizing 
a. Connect the timer module to the input and output as shown. 

 

Figure 5.1: Electrical diagram of delayed energizing circuit 

 

Figure 5.2: Connection of delayed energizing circuit 
Distributor Input switches Timer Output  



 

Figure 5.3: Actual diagram of delayed energizing circuit 

b. Turn the timer relay to 2 to set the delay as 2 seconds. 
c. Push the button S1 and observe the output. 
d. Briefly describe what happen to the output when the button is pushed. 

 
(B)  Circuit with delayed de-energizing 

a. Connect the timer module to the input and output as shown. 

 

Figure 5.4: Electrical diagram of delayed de-energizing circuit 

 

Figure 5.5: Connection of delayed de-energizing circuit 
Distributor Input switches Timer Output  



 

Figure 5.6: Actual diagram of delayed de-energizing circuit 

b. Turn the timer to 2 to set the delay as 2 seconds. 
c. Push the button S1 and observe the output. 
d. Briefly describe what happen to the output when the button is pushed. 

 

 


