
 

PLC plant 4.0 

Description 

 



 

Termékleírás 

 

General introduction 

The device contains 2 simpler and four functioning maquettes with which a total of 9 wirings can be 

simulated. The wirings are fix and they can be chosen with a function picker. The main purpose of the 

device is to enable the maquettes to be driven by a PLC. 

Since it is an educational device, wire ruptures failures and debugging can be set for practicing. 

It is equipped with a card edge connector for an alternative control option, eg.: via network 

connection, Arduino control…, it is also possible to connect the built in PLC to an external device. 

Advantages of the device: 

-It can be used with any kind of PLC (with the proper I/O port number), regardless of the platform, 

the existing infrastructure can be established. 

-The extension card slot provides an opportunity to control the device with several types of devices, 

therefore it can be used in case of technological or infrastructural changes as well. 

The  wiring of the card connector is given, so anyone can create their own driving. 

-It is cost-efficient. 

Since the wide range of control opportunities it can be used for the education of several subjects. 

It has a heavy-duty mechanism, with high quality components. 

-It is highly reliable. 

Concept definitions 

Case: The device, containing all the models. 

Control: It means the control of each function, according to the illustration of their  wiring . 

Function: The currently chosen control  wiring and the controlled hardver belonging to it. 

Mode: The device can be controlled not just by a PLC. There are other control options as well which 

are referred to as modes. 

Description of the modes 

-Control via the built in PLC (default) 

-Control via an extension cards: 

-with USART 

-external console 

-Connecting the built in PLC to an external circuit. 

Extension cards, with proper connection, can be made for the device. With this option, any kind of 

control can be connected to the case. Such cards are not included by default. The technical guide of 

the extension card is in a different section.  

Regardless of the extension made on the device, only the given wiring can be used. This means that 

the original PLC I/O ports can be accessed in different ways. 
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Function description 

Each wiring pattern can be found in the appendix. 

Demo function 

Simpler control tasks can be perfomerd with it. It is practical to use it for coding test programs. 

Contains:  

- 3 buttons (red, yellow, green) 

- one switch 

- 4 LEDs (2 red, 1 yellow and 1 green) 

Staircase lighting function: 

It is similar to the demo function in structure. The differences are remarkable mostly in the 

arrangement of the compponents. The four levels of a house are modelled so the tasks are 

straightforward. 

Contains: 

- 4 buttons (yellow) 

- 4 LEDs (white) 

Elevator function 

Contains a functioning maquette and four levels according to the levels of the house. The elevator 

itself is an up-down moving PCB plate, containing the buttons of the cabin. There are also buttons, 

simbolizing the external control of the elevator. They contain feedback LEDs. The position of the 

elevator and it’s endpionts are   tracked. A feedback is displayed when the cabin reaches an exact 

level. In case of wrong control the motor is shut down and a feedback sound triggered. 

Contains:  

- A controllable PCB plate that can be controlled with with interaction. 

- Buttons of the cabin (refering to four different levels) 

- call buttons with a controllable feedback (refering to four levels) 

- floor feedback 

Conveyor belt function 

It is 270 mm long, 40 mm wide, controllable and it can move in two directions. At the end of the 

conveyor belt, there are 2x2 sensors, 40mm apart from each other. There are four buttons for the 

control tasks. Displaying of the statjus can be performed with three LEDs. In case of wrong control 

the motro is shut down and a  feedback sound triggered. 

Contains: 

- A 270 mm long and 40 mm wide conveyor belt 

- 4 buttons (2 green, 1 red and 1 yellow) 

- 3 LEDs (red, green and yellow) 

Control of a three phase motor 

In case of correct control, the maquette rotates a flywheel (which is protected by plexiglass). 

This function has three types of wirings: 

- change of the direction of the rotation 

- star-delta start 

- change of the direction of the rotation 

with star-delta start. 

The control tasks can be performed with three buttons. The status is displayed with three LEDs. 
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The rotation of the motor is singalled towards the PLC via a control sign. 

In case of false control, the motor is shut down and a feedback sound triggered. 

Contains: 

- A motor with a flywheel. 

- 4 buttons (2 green, 1 red and 1 yellow) 

- 3 LEDs (red, green, yellow) 

Level control 

It is a 50*50mm sinking and rising maquette. 

It has two functions: 

- Only onloading and automatized unloading 

- Controlled onloading and unloading 

The current status of the level is forwarded towards the PLC as an analog signal. Furthermore, in 7 

steps it is forwarded as a digital signal (as a discrete value) too. The control tasks can be executed 

with 4 buttons. The status can be displayed by 3 LEDs. In case of false control, the motor is shut down 

and a  feedback sound triggered. Distinct LEDs are responsible for displaying the charging status. 

Contains: 

- elevating mechanism 

- 4 buttons (2 green, 1 red and 1 yellow) 

- 3 LEDs (red, green, yellow) 

Function changing 

The function can be changed with the function switcher on the right side of the device, regardless of 

the control option (built in PLC or external device). When the function is changed, a short sound 

signal is indicated. You can change the function by pressing the button. The currently used function is 

indicated by a green LED. (In case of multiple wired function, multiple LEDs are turned on.) 

To perform the elevator and the level control function, a starting position must be set, until it is 

done, the device will not respond to any kind of control. (When the position is set, a short sound is 

triggered.) 

In case of USART control, the function can be changed only from the USART’s direction. 

Debugging function 

All functions are are capable of simulating predefined wiring errors. These errors can be triggered 

with the buttons on the back of the device.  

Pressing the button is followed by a sound signal and each press increases the number of the error 

code. After the code reaches the maximum value, it resets to the default value and a longer sound 

signal is triggered. 

The current error code can be determined with the feedback LED of the button, the following way: 

The LED flashes as many times as the value of the error code and it is followed by a longer break. This 

method is continuously repeated. 

The errors simulate the rupture or the short circuit of one of the I/O ports. The error codes, 

belonging to each functions, are handed over to you separately, in order to avoid memorizing them 

by this description. 

Sound signals 

Short and high sound: Signals the function change of the case or the press of the error button. In case 

of the elevator or the level function it means the set of the default state. 
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Long and high sound: turn on/ change of mode. 

Continuous deep sound: error of control. 

Technical details 

Power supply: 24 V DC, 200 mA (without the power consumption of the PLC) 

Sizes: width: 540 mm, depth: 320 mm, height: 90 mm (without the PLC) 

Material: 4mm of laser cut plexiglass, the sides are made of a 2x1.2 mm wide aluminium profile 

Requirements towards the PLC: 24 V DC, 12 inputs, 8 outputs (with relays), 1 analogue (optional), the 

sizes of the PLC must be equal or less than 135 mm in width and 95 mm in depth. 

Characteristics of the maquettes. 

The elevator, the conveyor belt and the level controller have a 28BYJ-48, unipolar, stepper motor 

with transmission. 

The three phase motor maquette has a 24 V DC motor with a flywheel. 

Electronic details: 

The control elecntronics is a circuit, made with a microcontroller. 

The electronics of each maquettes are multiplexed to the connected controller (to the PLC by 

default). The built in PLC’s  wiring is in the appendix. 

The electronics operates with 5 V by default. 

It creates an approximately 0-20 V signal for the input of the PLC. The analog signal can be generated 

with a separate trimmer potentiometer. 

The PLC’s outputs (with relays) have their (COM) ports connected to each other and different 

voltages can be set regarding the current function. (with the default built in PLC it is 5 V). 
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Appendix 

Wiring illustrations 
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The whole device 
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I wish you successful teaching 

and learning! 


