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Abstract— Food industries require conveyor belts to carry 

the ingredients and manufactured products from one place to 

the required destination for processing, mixing, refining, 

cutting, packing and finally dispatching. Majority of the 

factories employ unidirectional belt control. If bi-directional 

conveyor belt control is implemented then the efficiency and 

productivity of the system will be enhanced. Squirrel cage 

induction motor is used to drive the conveyor belt. 

Programmable Logic Controllers are utilized for controlling 

reason. The CAMPCO (Central Arecanut & Cocoa 

Marketing & Processing Co-operative) Limited has 

chocolate factory in Puttur which has unidirectional 

conveyor belt controller for filling chocolates into the 

containers. To increase the efficiency and productivity bi-

directional controller is designed and implemented for the 

factory in this project work. The direction of rotation of 

conveyor belt depends on the state of level sensors 

connected to the container. The ladder program is developed 

using WPL Soft 2.30 and simulated. The proposed model 

uses Delta PLC as controller for its fast, stable and 

exceedingly solid applications in mechanical 

computerization. A three phase induction motor of 1380rpm, 

0.75KW, 2A, 415V with star connected stator is used to 

drive the conveyor belt in the proposed model. This 

dissertation work presents configuration and execution of a 

checking and direction control system for the three phase 

induction motor to drive conveyor belt based on 

Programmable Logic Controller technology. 

Key words: Conveyor, Unidirectional, Refining, Efficiency, 

Induction, Container 

I. INTRODUCTION 

A. Preamble 

Since the innovation for movement control of electric drives 

got to be accessible, the utilization of Programmable Logic 

Controllers (PLCs) with force gadgets in electric engine 

applications has been presented in assembling and in 

procedure control. The three-stage actuation engine is the 

most regularly utilized kind of engine as a part of modern 

applications. 

In CAMPCO Chocolate factory single direction 

control of three phase Induction motor is already present, 

which drives the conveyor belt. The conveyor belt carries 

the wrapped chocolate which falls from the feeder; in single 

direction. The chocolates are made to fill the container. 

When the container is full the motor stops and remains in 

the idle state until the contents of the container are replaced. 

Hence there is discontinuity in the process, which is not 

acceptable in large industries. 

A bidirectional control if used to drive the 

conveyor belt then two containers can be filled alternatively. 

When one of the containers is filled, instead of keeping the 

motor in idle state it is rotated in the reverse direction 

driving the conveyor belt in opposite direction filling the 

chocolates to the second container, at the same time the 

contents of the first container can be replaced. This saves the 

time and improves system productivity and efficiency. 

The objective is to control the direction of three 

phase induction motor which drives conveyor belt by 

varying the supply phase sequence. The conveyor belt 

driven by the motor carries wrapped chocolates fed from the 

feeder in this application. The chocolates are made to fill the 

containers 1 or 2 depending on the direction of rotation of 

the rotor. Each container is fitted with two level sensors 

Upper Level (UL) and Lower Level (LL). 

B. Literature Survey  

The investigations have been carried out on the performance 

of PLC controlled induction motor used for industrial 

applications. A brief review of the literature in this regard is 

presented in this section. Maria G. Ioannides, described the 

implementation of a monitoring and control system for the 

induction motor based on programmable logic controller 

(PLC) technology. The software part is explained through 

flow chart. The control system of induction motor is 

explained using block diagram of the experimental system. 

The PLC relates the operational parameters to the rate asked 

for by the client and screens the framework amid ordinary 

operation and under outing conditions. Tests of the actuation 

engine framework driven by inverter and controlled by PLC 

demonstrate a higher exactness in rate regulation when 

contrasted with a routine V/f control framework. The 

effectiveness of PLC control is expanded at high accelerates 

to 95% of the synchronous pace. [1] 

S. Takiyar and B. K. Chauhan explained about 

Programmable Logic Controller and Pulse Width 

Modulation based variable recurrence drive for controlling 

the instigation engine. The proposed outline covers the 

usage parameters intending to improve the human machine 

collaboration. The assignments went along through the 

control board incorporate tweaked beginning, course 

controlling, creeping and pace controlling. [2] Coia Ferrater-

Simon, Lluis Molas-Balada, Oriol Gomis-Bellmunt,Noelia 

Lorenzo-Martinez, Oriol Bayo-Puxan, and Roberto 

Villafafila-Roblesshowed how Induction Motor with a 

Variable Speed Drive (IM) is joined; through piece chart. 

The PLC analogical yield gives the reference pace worth to 

the converter. [3] 

Arvind N. Nakiya, Mahesh A. Makwana, and 

Ramesh R. Gajera explained the advantages of using PLC in 

industries as controller. Also the authors explained briefly 

about PLC and communication between PC and PLC. [4] 

C. Scope and Objective of Present Work 

In the existing system the induction motor drives the 

conveyor belt in single direction which carries the wrapped 

chocolates to fill the container. The process is not 

continuous since the filled container is to be replaced. This 

discontinuity decreases the production rate in case of large 
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industries like Campco Chocolate Factory. If bi-directional 

control is used with two sensors in each container then 

filling process is continuous. When one container is full the 

motor rotates in reverse direction filling the other container, 

at the same time the first container can be emptied. This 

process is continuous thereby the system efficiency is 

doubled. 

The bi-directional control can be achieved by 

changing any two supply phase sequences. When supply 

phase sequence is changed, the rotating magnetic field 

reverses its direction.     

Hence there is a reversal of direction of rotation of 

rotor. 

The literature survey conducted suggests that 

Programmable Logic Controller (PLC) can be used as 

controller. The PLC persistently screens the inputs and 

enacts the yields as per the control program. This PLC 

framework is of measured sort made out of particular 

equipment building pieces (modules), which connect 

straightforwardly to a restrictive transport: a focal processor 

unit (CPU), a force supply unit, data yield modules I/O, and 

a project terminal. Such a measured methodology has the 

point of preference that the beginning design can be 

extended for other future applications, for example, multi 

machine frameworks. The objectives of the proposed work 

are: 

 Select the type of PLC and draw ladder diagram 

 Simulate the ladder program 

 Develop a hardware module  

II. METHODOLOGY 

A. Introduction 

In the Campco Chocolate Factory, starting from the 

chocolate manufacturing to dispatching all the process is in 

the forward direction. But it is found that there is 

discontinuity in filling and packing process because of 

unidirectional conveyor belt drive.The present unidirectional 

conveyor belt drive is as indicated in Fig.2.1. The gear 

reduction drive motor is 415V, 0.5hp, 1.5A, 1440rpm three 

stage actuation engine. The speed is reduced to 15rpm. The 

conveyor belt is PU (Polyurethane) food grade belt of 3m 

length. In the filling process, once the container is full the 

conveyor belt remains in idle state until the filled container 

is replaced. Also this is semi automatic since the manual 

operation of the motor which drives the conveyor belt is 

used. If two containers are filled alternately by driving the 

conveyor belt bi-directionally then packing process is 

continuous, which almost doubles the productivity.   

If bi-directional control is used with two sensors in 

each container then filling process is continuous. When one 

container is full automatically the motor drives the conveyor 

belt in reverse direction filling the other container, at the 

same time the first container can be emptied. The proposed 

system controls the conveyor belt in forward and reverse 

direction automatically thereby increasing the overall 

efficiency of the system. 

 
Fig. 2.1: Snapshot of existing unidirectional conveyor belt 

drive 

B. Proposed Model 

In Fig.2.2, the length of conveyor belt is two meter which is 

driven by the motor carries the wrapped chocolates fed from 

the feeder in this application. The wrapped chocolates are 

made to fill the containers 1 or 2 depending on the direction 

of rotation of the conveyor belt. Each container is fitted with 

two sensors Upper Level (UL) and Lower Level (LL). The 

two scrapers Scraper 1 and Scraper 2 are attached to the 

conveyor belt to block the chocolates from falling outside 

while filling the containers. The drive motor is three phase 

induction motor. 

 
Fig. 2.2: Model of the proposed system 

 UL1-UpperLevel1                                                                                              

UL2-Upper Level2 

 LL1-LowerLevel1                                                                                              

LL2-Lower Level2 

C. Block Diagram 

The block diagram of the proposed framework demonstrated 

in Fig.2.3 indicates that to control the direction of the 

conveyor belt the controller selected is PLC. PLCs are more 

suitable for industrial applications; they can bear the dust 

and hits. PLC is a PC sort gadget used to control hardware 

which replaces the wiring between the devices. In a 

conventional mechanical control framework, all control 

gadgets are wired straightforwardly to one another as per 

how the framework should work. In this way, rather than 

being wired straightforwardly to one another, all hardware is 

wired to the PLC. At that point the control program inside 

the PLC gives the "wiring" association between the gadgets. 

PLC controls through simple and computerized inputs and 

yields, the PLC consistently screens the inputs and actuates 

the comparing yields as per the control program. . PLCs are 

customized utilizing application programming on PCs, 
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which now speak to the rationale in realistic structure. The 

computer is connected to the PLC through Ethernet, RS-

232, RS-485 or RS-422 cabling.  

In Fig.2.3, the inputs to the PLC are the supply 

mains and sensors. The two output signals of the PLC 

controls the relays. The operation of the relays changes the 

supply phase sequences and hence reverses the direction of 

rotation of induction motor, reversing the conveyor belt 

rotation direction. One more output from PLC controls the 

feeder operation. 

 
Fig. 2.3: Block diagram of the proposed system 

 
Fig. 2.4: Electrical connection diagram to change the 

direction of rotation 

The electrical connection diagram (Fig.2.4) shows 

that the same signal controls (1 or 2) the direction of rotation 

of conveyor belt and operation of the scrapers. For direction 

1 SCRAPER 1 must be set and for direction 2 SCRAPER 2 

must be set. 

When direction 1 is selected the three phase supply 

with phase sequence R Y B starts the motor. When direction 

2 is activated the input supply phase sequence to motor 

changes to R B Y. 

D. Programmable Logic Controller  

A Programmable Logic Controller (PLC) is an uncommon 

type of microchip based controller that uses programmable 

memory to store directions and to execute capacities, for 

example, rationale, sequencing, timing, including, and 

number juggling request to control machines and 

procedures.  

1) Structure of a PLC  

 
Fig. 2.5: Block diagram of structure of PLC 

The PLC which is being a device of microprocessor based, 

has an analogous internal structure to a lot of embedded 

computers and controllers. They comprise the devices of 

CPU, Memory, Power supply furthermore, I/O. These 

segments are necessary to the controller of PLC. 

2) Programming Languages 

There are five distinct sorts of programming dialects. These 

dialects can be blended in any capacity inside of a PLC 

venture.  

The dialects are clarified underneath with the 

assistance of a machining procedure included in valve 

creation. Two sensors are utilized to build up whether a 

work piece with accurately bored openings is accessible at 

the machining position.  

3) Ladder Diagram (LD) 

Step outline is a realistic programming dialect got from the 

circuit graph of straightforwardly wired transfer controls. 

The stepping stool graph contains contact rails to one side 

and the privilege of the chart; these contact rails are joined 

with exchanging components (typically open/ordinarily shut 

contacts) through current ways and loop components. 

4) Capacity Block Diagram (FBD)  

 In the capacity piece chart, the capacities and capacity 

squares are spoken to graphically and interconnected into 

systems. The capacity piece chart starts from the rationale 

graph for the outline of electronic circuits. 

5) Instruction List (IL) 

Proclamation rundown is a literary constructing agent sort 

dialect described by a straightforward machine model 

(processor with one and only enroll). Direction rundown is 

planned from control guidelines comprising of an 

administrator and an operand 

 
Structured Text (ST) Organized content is 

abnormal state dialect in light of Pascal, which comprises of 

expressions and directions. Directions can be characterized 

in the fundamental as: Selection guidelines, for example, 

IF...THEN...ELSE and so forth., redundancy directions, for 

example, FOR, WHILE and so on and capacity square 

summons. 

6) Consecutive Function Chart (SFC)  

The consecutive capacity graph is a dialect asset for the 

organizing of arrangement situated control programs.  

E. Ladder Diagram 

Stepping stool Diagram (LD) programming dialect, 

designed in the U.S is to supplant hardwired hand-off 

control frameworks; Ladder Diagram writing computer 

programs is utilized as a part of 95 percent of every modern 

application. The PLC system utilizes a cyclic sweep as a 

part of the fundamental project circle, such that intermittent 

checks are made to the info variables. The project circle 

begins by checking the inputs to the framework and putting 

away their states in altered memory areas. The stepping 

stool project is then executed rung-by-rung, checking the 

system and understanding the rationale of the different step 

rungs focus the yield states.  

Fig.2.7 demonstrates the filter. The top rung is 

perused from left to right (Fig.2.6). At that point the second 
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rung down is perused from left to right et cetera. At the 

point when the PLC is in its run mode, it experiences the 

whole stepping stool project to the end, the end rung of the 

system being obviously meant, and after that instantly 

continues toward the begin. This system of experiencing 

every one of the rungs of the project is termed a cycle. The 

end rung may be shown by a square with the word END or 

RET, for return, subsequent to the project instantly comes 

back to its starting. The sweep time relies on upon the 

quantity of rungs in the system, taking around 1ms for each 

1000 bytes of project thus ordinarily running from around 

10ms up to 50ms.ring movement  

 
Fig. 2.6: WPL Soft 2.30 Software Ladder diagram 

 
Fig. 2.7: Scanning process of the Ladder program 

III. HARDWARE REQUIREMENTS 

A. DVP14SS211R 

 
Fig. 3.1: Delta PLC model expansion 

Fig.3.1 shows the model expansion and Fig.3.2 shows the 

front view The force is joined with two terminals, 24VDC 

and 0V and the scope of force is 20.4 of the selected PLC to 

28.8VDC. The onput current range is 5mA(±10%) and input 

impendence is 4.7KΩ.  

 
Fig. 3.2: Snapshot of DVP14SS211R 

There are two sorts of yield modules for the DVP-S 

Series PLC: Relay or Transistor.S/S is for input wiring to 

PLC.X0 toX7 are seven inputs and Y0 toY5 are the 

outputs.C0 is common for Y0 to Y2 and C1 is common for 

Y3 to Y5. The photocoupler is used as the sign segregation 

between PLC inner circuit and input module. 

B. Induction Motor 

The three-stage incitement engine, likewise called an offbeat 

engine, is the most ordinarily utilized kind of engine as a 

part of mechanical applications. The electrical area of the 

three stage incitement engine comprises of the altered stator 

or casing, a three stage twisting supplied from the three-

stage mains and a turning rotor.  

1) Various Speed Reduction Techniques 

To drive the conveyor belt the speed of the motor must be 

decreased. There are different methods to reduce the speed. 

[10] 

a) Variable Frequency Drives (VFD‟s) 

Engine paces can be changed electronically utilizing a 

variable recurrence drive (VFD).  

b) Chain Drives 

Chain drives are utilized when a lot of force are to be moved 

in kept territories or exact control of velocity proportions in 

the drive must be kept up. A tie drive is comprised of a 

chain and two wheels (sprockets) with teeth that fit into 

every connection in the chain as the chain ignores the wheel.  

c) V-Belt Drives 

A V-belt drive comprises of two pulleys associated by a belt 

that wraps around both. The belt exchanges power from one 

pulley to the next.  

2) Motor specifications and V-belt design  

The selected motor rating is 415V, 2A, 1380rpm, and 

0.75KW. Speed reduction is done by motor pulley to drive 

the conveyer belt. 

Synchronous speed of motor, N1=1500rpm 

Small pulley diameter, d1= 0.038m  

To decrease the speed to 190rpm the diameter of large 

pulley = (     )     = 0.3m.  

Therefore large Pulley diameter, d2= 0.30m 

Now decreased speed, N2= 190rpm 

Pulley centre distance = 0.5m  

Linear speed   r2    2 = 15*10
-2
*2*π*190/60   2.98m/sec 

C. Sensor 

1) Sensors for Bulk Solids 

Typical level sensors used in industries to sense the presence 

of bulk solids are given below.  

a) Capacitive sensor 

Sensor and vessel shape the two cathodes of a capacitor. A 

capacitance change brought about by a level change is 

prepared by the coordinated gadgets and changed over into 

an exchanging sign. 

b) Vibrating Level Switch  

The vibrating bar or the tuning fork is made to vibrate at its 

reverberation recurrence by piezo-clay components. At the 

point when the mass strong spreads the sensor the 

plentifulness is damped and a sign is yielded. The tuning 

fork sensor works at a recurrence of pretty nearly 200Hz. 

2) IR sensor 

IR sensors are chosen for the equipment model. An IR 

sensor is a gadget which distinguishes IR radiation falling 

on it. This sensor is fundamentally a gadget which 

comprises of a couple of phototransistor (Fig.3.5) and IR 

LED (Fig.3.6). 
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Fig. 3.5: Snapshot of Phototransistor and Fig.3.6.Snapshot 

of IR LED 

An IR LED is held specifically before the 

phototransistor, such that all the radiation transmitted, 

achieves the phototransistor, makes an undetectable line of 

IR radiation between the IR LED and the phototransistor. 

This is the ON condition of the phototransistor.  

D. Relays 

Typically Open (NO) contact will be open when no force is 

connected to the loop. At the point when the loop is 

empowered the Common is joined with the Normally Open 

contact and the Normally Closed (NC) contact is left 

gliding. A transfer curl is an electromagnet as well as an 

inductor. At the point when force is connected to the curl the 

present in the loop develops and levels off at its evaluated 

current (        where I=Current in the coil=operating 

voltage=DC resistance of the coil).  

E. Power Supply 

12V, 1A DC power supply is required for IR sensors. 

24V, 1A DC power supply is required for PLC. 

IV. IMPLEMENTATION OF PROPOSED MODEL 

To implement the proposed model first the software 

program is written and is loaded to the PLC. 

A. WPLSoft 2.30 Software 

 
The Delta PLC software is WPLSoft 2.30 is downloaded 

from http://www.delta.com.tw 

The flowchart is drawn first and then ladder 

diagram is written. After, the ladder diagram is simulated 

using the WPL Soft 2.30 software. The flowchart is as in 

Fig.4.1.  

When the supply is switched ON the PLC will 

check all the conditions according to priority in the ladder 

diagram. First PLC will check if LL1 and UL1 are ON?  If 

YES the motor starts in direction 1. At the same time 

scraper 1 is set and feeder is ON after 2 seconds. This fills 

the container 1 and is continued till UL1 is OFF. Once 

container 1 is full; the motor, scraper and feeder is switched 

off.  

 In the next step after a delay of 3 seconds, if both 

LL2 and UL2 sensors are ON motor starts in direction 2 and 

scraper 2 is set. Then after a delay of 2 seconds feeder is 

switched ON, the container 2 is filled. UL2 is OFF when the 

container 2 is full. Now motor and feeder is stopped, scraper 

2 is reset. 

1) Flow Chart 

 

 
Fig. 4.1: Flow chart 

B. Sensor 

Fig 4.2 shows the input sensor circuit. The input sensors for 

PLC are designed using IR sensors. The IR sensor is 

designed using phototransistor (receiver) and infrared LED 

(transmitter).The phototransistor conducts when infrared 

light falls on it; otherwise remains in OFF state. The 

transistor is used to amplify the current.  

The resistors R1 and R2 are used to limit the 

current. The relay coil in series with the transistor has the 

resistance which limits the collector current. 
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Fig. 4.2: Complete sensor circuit 

The snapshot (Fig.4.3) shows the transmitter 

section, receiver section and relay section of the sensor 

circuit. The transmitter section includes IR LED and 

protection resistor. The receiver section shows 

phototransistor, transistor and protection resistor. The relay 

section includes single pole relay with protection diode. 

 
Fig. 4.3: Snapshot of designed sensor 

C. Power Supply  

12V, 1A DC power supply is designed for the IR sensors. 

Fig.4.5 provides +12V regulated DC output based on 

LM7812, a three terminal voltage regulator.  The rating of 

the transformer is 1A, 230/12V.  

 
Fig. 4.5: DC Supply circuit, 12V, 1A 

 
Fig. 4.6: DC Supply circuit, 24V, 1A 

24V, 1A DC power supply is designed for the PLC. 

Fig.4.6 shows 24V regulated DC output based on 

LM7824.  The transformer rating is a 1A, 230/12-0-12V.  

 
Fig. 4.7: Snapshot of designed DC supply unit, 12V and 

24V,  

Fig 4.7 shows the designed 12V and 24V power 

supply with a current rating of 1A. 

D. PLC Wiring Diagram 

In Fig.4.8, SW is the manually controlled switch. The PLC 

will receive input only when SW is ON. One Level sensor is 

shown in figure which is the input X1 to the PLC, remaining 

three are connected to X2, X3 and X4 respectively. Y1 and 

Y2 are the output signals of PLC to change the direction of 

rotation of conveyor belt.  

In Fig.4.8, Sink type wiring is used. That is +24V 

is connected to the terminal S/S and information gadgets; 

that is sensors are joined with the data ports of PLC. 

 
Fig. 4.8: PLC wiring diagram 

E. Implemented Model 

 
Fig. 4.9: Snapshot showing all the accessories of 

implemented model

 
Fig. 4.10: Snapshot of implemented model showing 

conveyor belt 

Fig.4.9 shows the three phase induction motor 

fitted with pulley of 30cm in diameter and two containers 

fitted with two level sensors each. The figure also shows the 

Delta PLC and relays. Two PLA relays are used to change 

the direction of rotation of rotor. The containers used are of 

length 43cm and width 20cm, height 28cm. Fig.4.10 shows 

conveyor belt (made of artificial leather cloth, carrying 

wrapped chocolates) of 2m in length.  

http://adclick.g.doubleclick.net/aclk%253Fsa%253DL%2526ai%253DBmWAmZO0ZU427O4XGigf2w4DIDIrvg_8EAAAAEAEgADgAWILyv5aKAWDl6uWDtA6CARdjYS1wdWItMTk1Nzk5ODY4MDY3NzUwNLIBDXd3dy5lZXdlYi5jb226AQlnZnBfaW1hZ2XIAQnaAWVodHRwOi8vd3d3LmVld2ViLmNvbS9ibG9nL2NpcmN1aXRfcHJvamVjdHMvMTJ2LXN5bW1ldHJpYy1wb3dlci1zdXBwbHktYnktbG03ODEyLWFuZC1sbTc5MTItcmVndWxhdG9yc8ACAuACAOoCGDQzOTIvaGJwLmVld2ViL3dhbGxwYXBlcvgC9NEekAOaCJgDpAOoAwHQBJBO4AQBoAYf%2526num%253D0%2526sig%253DAOD64_1hbItGDHiIjN5M8iBuBKmwR3caBQ%2526client%253Dca-pub-1957998680677504%2526adurl%253Dhttp:/www.mouser.com/%3Futm_source%3Deewebwallpaper%26utm_medium%3Donline%26utm_campaign%3DMOUSER-branding%26utm_content%3D1320x675
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V. RESULTS AND DISCUSSIONS 

A. Introduction 

The project „Bi-directional Control of Three phase Induction 

Motor used in Industries to drive Conveyor Belt‟ is designed 

and implemented using Delta PLC. The designed ladder 

program was simulated in PC using Delta‟s WPL Soft 2.30 

software and was found to be working satisfactorily. Later 

the ladder program is loaded to Delta‟s DVP14SS211R 

using RS-232 cable. The implemented model is checked 

with the PLC and is working as required with the given 

delays. The level sensors are the inputs to the PLC and 

output signals are used to activate the relay coils.. 

B. Different Testing Conditions 

1) When both the containers are empty 

2) When container 1 is empty and container 2 is full 

3) When container 1 is full and container 2 is empty 

4) When both containers are full 

C. Results  

1) When Both the Containers are Empty 

When the supply is switched ON with both the containers 

are empty (both LL1 and UL1 sensors are ON) the motor 

starts in direction 1(because priority is given to direction 1), 

at the same instant feeder is switched ON. Now the wrapped 

chocolates start to fall into the container. After the container 

1 is full (LL1 and UL1 sensors are OFF) the motor and 

feeder signal gets switched OFF. The motor again starts in 

direction 2 after a delay of 3 seconds, and feeder is switched 

ON with a total delay of 5 seconds. Now the container 2 is 

filled and the process continues. 

2) When Container 1 Is Empty And Container 2 Is Full 

When UL1 and LL1 are ON and UL2 and LL2 are OFF the 

motor starts in direction 1. Now container 1 is filled. After 

the container 1 is full the motor and feeder signal is 

switched OFF automatically and remains in OFF position 

because the container 2 is already full.  

3) When container 1 is full and container 2 is empty  

When the main switch is switched ON with container 1 is 

full and container 2 is empty, according to the priority PLC 

will check the condition of sensors of container 1. But 

container 1 is full hence UL1 and LL1 are OFF; hence the 

next condition is checked. Now container 2 is empty 

.Therefore motor is started in direction 2 and feeder is 

switched ON filling the container 2. 

4) When both containers are full 

When the main supply is switched ON with both the 

containers are full, the motor remains in idle condition and 

feeder in switched OFF condition. 

D. Discussions 

It is found that to fill the container with a linear speed of 1.5 

m/sec the required time is 5 minutes. Every time motor 

starts with a delay of 3 seconds and feeder start with a delay 

of 5 seconds. The delayed start to motor is given to prevent 

the short circuit between the two relays that are used to 

change the direction. The delayed ON to the feeder is given 

to carry the wrapped chocolates which are on the conveyor 

belt up to the next container level. Once the container is full, 

feeder and motor stops. If both containers are full the PLC 

continuously monitors the level sensors. Hence the filling 

process is continuous and fully automatic once it is started. 

VI. CONCLUSION AND FUTURE SCOPE 

This project „Bi-directional Control of Three phase 

Induction Motor used in Industries to drive Conveyor Belt‟ 

controls the three stage instigation engine both in forward 

and reverse course. The controller utilized is PLC. The 

software is developed using ladder programming and 

hardware model is also implemented..  

A. Conclusion 

This project is designed and implemented to satisfy the 

requirements of Campco Chocolate Factory. The 

bidirectional conveyor belt control if installed in the 

Campco Chocolate Factory the filling process becomes fully 

automatic which improves the efficiency and productivity of 

the factory. Also there is a significant saving in money by 

the use of bi-directional conveyor belt since the physical 

labour is eliminated from the process.  

B. Future scope 

In the present work the filling process is bidirectional and 

continuous assuming that feeder continuously supplies the 

wrapped chocolates. 

 An additional sensor with appropriate modification 

in ladder programming will avoid the unconditional 

rotation of the conveyor belt when the feeder is not 

supplying wrapped chocolates. This will improve 

the system efficiency further. 

 Speed control can be implemented using Variable 

Frequency Drives (VFDs) to drive the conveyor 

with required linear speed. 

 By using image processing technique the defective 

chocolates can be identified and then altering the 

ladder program and using auto retraction technique 

or compressed air blowing system or mechanical 

diverters these chocolates can be separated. 
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