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

 

• Construct and operate industrial type pneumatic system that are electrically controlled   

• Introduce speed control of pneumatic motor. 

• Learn about electrical decoration of cylinders. 

• Describe the operation of a photoelectric switch. 

• Describe the operation of an electrical counter.  

 

 Overview: 
 

 Many industrial machine tools involve a cylinder that extends up to a workpiece at a 

high speed before it performs a work on it. As the rod of a fast-moving cylinder reaches a 

workpiece, however, it impacts against it with a great force.  This impact can cause serious 

damage to either the cylinder or the workpiece. Impact damages can be minimized by 

decelerating the cylinder rod just before it contacts the workpiece. 

By using Flow control valves as shown in a figure 6.1, we can control it. 

 

 

 
Fig. 6.1: Flow Control Valve 

 

The Flow Control Valve consists of a needle valve and a reverse free-flow check valve 

connected in parallel. It restricts the flow rate in one direction, while allowing the air to flow 

freely in the other direction. 
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� Bidirectional Motor : 

 
 The Bidirectional Motor is a vane-type pneumatic motor that provides rotary motion 

in either direction. A white sticker affixed onto the motor shaft allows counting of the motor 

revolutions, using the Diffuse Reflective Photoelectric Switch. As shown in a figure 6.2 
 

 
 

Fig. 6.2: Bidirectional Motor 

 

Speed control of a pneumatic Motor: 

 

 The speed of a pneumatic motor depends on the flow rate. The flow rate and therefore 

the motor speed is usually controlled through the use of Flow Control Valves to control the 

speed of a bi-directional pneumatic motor as shown in a figure 6.3.    

 

 
 

Fig. 6.3: Speed control of bi-directional Motor 

 

� Time-Delay Relay / Counter: 
 

The Time-Delay Relay / Counter consist in a programmable relay that can be programmed for either 
timing or counting function. The relay has two sets of normally open and normally closed contacts as 
shown in figure 6.4. 
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Fig. 6.4: Time-Delay Relay / Counter  

 

� Photoelectricric Switches: 
 
 A photoelectric switch is a sensing element that uses a light beam to sense the 

presence or motion of an object. Unlike a mechanical limit switch, it can perform 

these function without physical contact. Photoelectric switches have several useful 

applications, including cylinder position sensing, level sensing, product detection and 

counting, and speed monitoring. 

 

The photoelectric switch consist of a light source, a receiver, and one or more sets of 

NO and NC contacts, the light source may be visiable or infrared. 

 

Figure 6.5 shows the diffuse Reflective photoelectric switch, this switch is of the 

proximity type. It consists of a visiable light source and a reciver comined in the same 

casing. The light source project a beam of red light. When no object is within the 

dedction zone of the switch, the reciver sees dark and keeps the switch contacts 

deactivated.  

 

When a reflective object such as a cylinder rod enters the dedection zone. Light 

reflects off the object back to the reciver. This causes the receiver to activate the 

switch contacts and keep them activated until the object is removed from the detection 

zone. The diffuse Reflective photoelectric switch has a detection range of 10.2cm, 

which mean that it is able to detect objects located with in 10.2 cm. 

 

In this part, you will test the operation of a photoelectric switch.as shown in figure  
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Fig. 6.5: photoelectric Switch  

 

 Procedure: 
 

Part 1: 
1. Connect the pneumatic circuit shown in Figure 6.6. Use a Bidirectional Motor and 

Flow Control Valve. 

 

Fig. 6.6 Pneumatic Circuit 
 

 

2. Connect the Electrical Circuit as shown in Figure 6.7. 
3. On the time delay / counter, make sure the thumbwheel switches are set to A007”CO” 
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Part 2: 

 
1. By using PLC, complete a ladder diagram, The program should satisfy the 

following conditions: 

- After counter finish, the pneumatic motor stop and the cylinder move to right. 

- And if you press on Reset Pushbutton (PB5) the cylinder move to left.  

Hint : you can use Limit Switches. 

 

 
 
 

 


