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Types of  
switches

SPST 

(Single Pole 
Single Throw)

SPDT 

(Single Pole 
Double 
Throw)

DPST 

(Double Pole 
Single Throw)

DPDT 

(Double Pole 
Double Throw)

Figure 1.3: Switch throw symbol

THE TYPES  OF SWITCHES

Figure 1.4: The types of  switches

3

MECHATRONIC DEVICES



Figure 1.5: Switches configuration by function

SPST (Single Pole Single Throw)ST

1. SPST is a basic ON/OFF switch, used to connect or

disconnect the connection between two terminals.

2. The power supply of the owl circuit is provided by the

switch.

3. This type of switch has one input and one output.

Figure 1.6: Single Pole Single Throw
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Figure 1.9: 
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PUSH BUTTONS SWITCH 

1. The button switch is a two-position device, operated by pressing and releasing the button.  

2. Most button switches have an internal spring mechanism, which can return the button to 

its "extended" or "unpressed" position for instantaneous operation.  

3. Every time a button is pressed, some button switches will be turned on or off alternately.  

4. The other button switches will remain in the "enter" or "press" position until the button 

is pulled out. 

 

 

                                            Figure 2.10:  A Pushbutton Switch 

 

LIMIT SWITCH 

1. The limit switch is a low-power quick-acting device that opens or closes the contact 

according to the position of the mechanical part.  

2. Other limit switches are sensitive to pressure, temperature, liquid level, rotation direction, 

etc. 

 

Figure 2.11:  A Limit Switch. 

 

 

Figure 1.10: 

Figure 1.11: 
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SLIDE SWITCH 

1. A sliding switch is a switch activated by opening or closing two or more contact slides 

when two buttons are pressed.  

2. The button is usually spring loaded to return to its normal position when the pressure is 

relieved. 

                   

Figure 2.12:  A Slide Switch. 

 

ROCKER SWITCH 

1. The rocker switch is a switch activated by 3 fingers, including 2 finger buttons to open 

and close 2 circuits.  

2. When the button is pressed, the two contacts are opened or closed, forming 2 circuits.  

3. The button is usually equipped with a spring at the bottom to return to its normal position 

after the pressure is removed. 

 

 

              Figure 2.13:  A Rocker Switch. 

 

 

 

Figure 1.12: 

Figure 1.13: 
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PRECISION SWITCH 

1. The precision switch is a switch used to open or close the circuit activated by the scroll 

wheel mounted on the top of the button.  

2. When the button is pressed while moving the load on the top of the scroll wheel, only one 

contact opens or closes.  

3. The button is usually spring loaded to return to its normal position after removing the 

load on the top of the drum. 

 

 

Figure 2.14: A Precision Switch 

 

TOGGLE SWITCH 

1. A) The toggle switch is actuated by a lever tilted in one of two or more positions. B) The 

general lighting switch used in home wiring is an example of a toggle switch. C) Most 

toggle switches will stop at any of their lever positions, while other toggle switches have 

an internal spring mechanism that can return the lever to a certain normal position to 

achieve so-called "instantaneous" or “momentary” operation. 

 

  

Figure 2.15:  A Toggle Switch 

Figure 1.14: 

Figure 1.15: 
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Activities: 

Sketch the Double Pole Double Throw with labelling. 
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MICRO LIMIT SWITCH 

1. The size of the miniature limit switch is much smaller of the ordinary limit switch.  

2. This allows them to be used in small spaces that are inaccessible to larger devices.  

3. The actuating rod of the miniature limit switch only needs a small movement to change 

the position of the contact.  

4. The basic miniature limit switches have different shell styles and different operating 

levers.  

5. Micro switches are widely used in various applications. For example, most limit switches 

are snap action. 

 

 

Figure 2.16:  A Micro Limit Switch. 

 

PROXIMITY SWITCH 

1. The proximity switch induces the proximity of metal machine parts through magnetic or 

high-frequency electromagnetic fields.  

2. As long as the machine parts are close (usually 1 inch or less), simple proximity switches 

use permanent magnets to drive the sealed switch mechanism.  

3. The more complex proximity switch works similarly to a metal detector, which uses high-

frequency current to power the coil and electronically monitors the current.  

4. If the distance between the metal part (not necessarily the magnetic part) and the coil is 

close enough, the current will increase and the monitoring circuit will trip.  

Figure 1.16: 
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1. Another form of proximity switch is an optical switch, which consists of a light source and 

a photocell. Detect the position of the machine by blocking or reflecting the beam.  

2. Optical switches are also very useful in safety applications. In safety applications, light 

beams can be used to detect people entering dangerous areas. 

 

 

Figure 2.17:  A Proximity Switch 

 

PRINCIPLE OPERATION OF SWITCH 

1. The switch should follow the International System of Units (SI), which defines ampere 

(the basic unit of current) as a constant current. If the constant current is maintained in 

two circular parallel linear contactors with infinite length and negligible cross section A 

component that generates force between two parallel contactors. 

 

 

Figure 2.18:  Operation of switch 

Figure 1.17: 

Figure 1.18: 
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Figure 2.19: Cross section of switch 

 

 

Figure 2.20: Working of Limit Switch 

 

1. In order to understand the working principle of the limit switch, the figure shows the 

typical forward and reverse operation of the conveyor belt. It should be noted that One.  

a. Both limit switches have two sets of contacts (1 normally open + 1 normally closed).  

Figure 1.19: 

Figure 1.20: 
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Activities: 

Sketch the Micro Limit Switch with labelling. 
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a. Three-phase induction motors are used to run conveyors.  

b. Contactor A moves the motor (and conveyor belt) forward.  

c. d. Contactor B rotates the motor in reverse (by swapping the two power supply 

phases). 

 

Figure 2.21: A typical forward – reverse operation 

 

1. The operations shown in the circuit diagram can be summarized as follows:  

 

When the start button is pressed,  

a. Contactor A is energized.  

b. The motor is running forward.  

c. The striker connected to the conveyor belt moves in the forward direction.  

 

When the striker reaches the vicinity of the REV limit switch, use the limit switch to hit 

a. R2 opens, contactor A is de-energized, and the motor stops.  

b. R1 is closed, contactor B is energized, and the motor starts to rotate in reverse.  

 

Similarly, when the striker reaches the vicinity of the FWD limit switch, it will be 

touched by the FWD limit switch, and  

a. F2 is opened, contactor B is de-energized, and the motor stops.  

b. F1 is closed, contactor A is energized, and the motor starts to rotate forward. The 

process of forward and reverse rotation will continue until the motor is turned off. 

Figure 1.21: 
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CONSTRUCTION OR RELAY 

 

 

Figure 2.1: Parts of relay 

 

1. The relay operates both electrically and mechanically.  

2. It consists electromagnetic and sets of contacts which perform the operation of the 

switching.  

 

TERMINALS OF RELAY 

 
 

Figure 2.2:Relay terminal 
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Activities: 

Sketch the Construction of Relay with 
labelling. 
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Figure 2.8: Position of common contact 

 
1. The device that forces the terminal to move is actually an electromagnet. The coil is 

directly below the contact.  

2. When current flows through the coil, a magnetic field is generated. This magnetism can 

overcome the force of the spring and can pull the spring towards the spring, thereby 

changing the position of the spring. And because the contact is usually a small piece of 

metal that cannot be pulled by the electromagnet, another piece of metal is fixed on the 

common terminal.  

3. The so-called "armature" of this piece of metal. 

 

 

Figure 2.9: The relay operation 

 

Now, suppose someone wants to use the command of a 5 volt battery to control a 220 volt 1 K 

watt load. Load relays should be used for this application.  

1. The coil of the relay is driven at 5 volts.  

2. The contact of the relay (NO) will be connected in series with the power supply of the load.  

3. Therefore, the load will only work when the relay is activated.  
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Figure 2.10: An application of relay 

 

Inside the relay 

1. It uses octal relays.  

2. These relays are easy to open (using screws or clamps) and are large enough to be seen. So 

this is the open relay: 

 

 

Figure 2.11: An octal-type relay 

 

3. You can clearly see ordinary contacts, normally open contacts and normally closed contacts, 

as well as solenoid coils and return springs.  

4. The armature is a thick metal that fixes the common contact. 
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Figure 2.20: A closer view of one Form-C contact 

 

DIAGRAM OF RELAYS 

1. Even between relays with the same function, the styles of these diagrams may be different.  

The Figure 2.21 shown as an example, these pictures were taken on three different brands 

of DPDT relays: 

 

        

Figure 2.21: A diagrams of relay 

 

2. Please keep in mind that although the physical dimensions and contact ratings (voltage and 

current capacity) are different, the basic functions (DPDT switching) of these three relays 

are the same.  

3. Only two of the three diagrams shown use the same symbol to represent contacts, and all 

three use unique symbols to represent coils. 
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Figure 2.24: Single Pole Double Throw Relay 

 

DPST Relay 

1. DPST refers to double pole single throw.  

2. Bipolar means that it can control two completely isolated independent circuits.  

3. A single shot means that each rod has a conductive position.  

4. DPST relay can switch two circuits at the same time, that is, provide a closed or open circuit 

 

 

Figure 2.25: Double Pole Single Throw Relay 
 

DPDT Relay 

1. DPDT refers to double pole double throw.  

2. Double pole means that two circuits can be controlled, double pole means that each poles 

can be conducted in two separate positions.  

3. DPDT relay can be interpreted as two SPDT relays, but their switching is simultaneous.  

4. The relay can have up to 12 poles. 

 

 

Figure 2.25: Double Pole Double Throw Relay 
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Normal relays 

1. There are basically two types of relays in this category.  

2. The first type is an ordinary on/off relay.  

3. As long as the electromagnet is activated, the relay will change state, and when the 

electromagnet is no longer activated, the relay returns to the relaxed state.  

4. This is the most common type of relay, widely used in automation. 

 

 

Figure 2.26: The most common relay type 

 

Toggle relays 

1. This relay operates like a trigger.  

2. Once the coil is driven, the relay will change state, even if the coil is no longer driven, the 

relay will maintain that state.  

3. It will only change state again on the next pulse that triggers the coil. This is very 

convenient in modern house lighting.  

4. Using this relay instead of a switch, you can use a button to turn the light on and off. Press 

the button once and the indicator will light up. The light will turn off the next time the 

button is pressed. 
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Latching relays 

1. The operation of this relay is exactly the same as the R-S flip-flop.  

2. It has two different coils instead of one.  

3. When the first coil is activated, the relay will turn to the SET position, regardless of 

whether the coil remains activated or not, the relay will remain in this position.  

4. Only when another coil is driven, it will change state (to the reset position).  

5. This kind of relay is widely used in applications that need to maintain the state of the relay 

even after a power failure or restart. 

 

 

Figure 2.27: A latch relay 

 

RELAY CHARACTERISTICS 

The things that characterizes a relay are the followings: 

 

 

Figure 2.28: Characterizes a relay 
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Figure 2.33: Relay Latching Circuit using Push Button 

1. Connect the relay and button as shown in Figure 2.34. When the button is pressed, the 

power will reach the relay A1 point, the relay is turned on, and its contacts change, but 

when the button is released, the power is cut off and the relay is turned off. But the relay is 

not outdated. Therefore, please use the relay normally open contact to hold. 

 

 

Figure 2.34: Relay Latching Circuit with NO contact 

2. Connect +24VDC to the COM point of the relay, and connect the NO point to the A1 point 

of the relay.  

3. Press the button to enter the relay, the relay opens, the contact changes, and the NO point 

becomes the NC point.  
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1. Now, the +24VDC power supply is directly connected to A1 and the relay is turned on. If 

released, the button power will be disconnected from the button, but the power will always 

come from the NO point, and the relay will be permanently opened or maintained.  

2. 7. Use the NC button to disconnect the power. 

 

 

Figure 2.35: Relay Latching Circuit with NC push button 

 

HOW TO READ A RELAY SCHEMATIC 

 

Relay Logic Circuit Example 

1. Figure 2.36 is an example of the relay logic circuit, which shows a light (No. 1 light) is 

turned on through a relay (No. 1 relay).  

2. There is a rotary switch in the first row, which is connected to the coil of relay 1. The relay 

coil is marked as R1.  

3. The second wire has a normally open contact from relay 1, which is also marked R1, and it 

is connected to light 1.  

a. To help understand the relay schematic, read the sequence of events from the first 

horizontal line down and from the left power rail to the right power rail.  

b. Read from left to right, because the potential difference between the left and right power 

rails will generate current in that direction. In the example relay schematic, the green 

line is used to highlight the current in the circuit. 
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Figure 2.37: Basic Relay Logic Circuit With Rotary Switch Off 

 
 

Basic Relay Logic Circuit Example – With Rotary Switch On 

1. Wire the second relay contact of relay No. 1 as a normally closed contact.  

2. Add a second light (light 2) in the new circuit.  

3. In this case, the operation of the lamp will be reversed.  

4. Therefore, when the rotary switch is OFF, the No. 2 light is ON; when the rotary switch 

is ON, the No. 2 light is OFF. 

 

 
 

Figure 2.38: Basic Relay Logic Circuit With Rotary Switch On 
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Relay Reverse Logic – With Rotary Switch Off 

1. The new relay contacts in the third row are now normally closed instead of normally open.  

2. When the No. 1 relay coil is de-energized, its normally closed contact is in the normal state,  

that is, "closed".  

3. After the No. 1 relay coil is energized, the normally closed contact will become "open".  

4. The behavior of normally closed contacts is opposite to that of normally open contacts. 

Sometimes called reverse relay logic or simply reverse logic. 

 

 
 

Figure 2.39: Relay Reverse Logic – With Rotary Switch Off 
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Activities: 

Sketch the Relay Logic Circuit with labelling. 
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