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1. INTRODUCTION 

Blackboard and whiteboard cleaning system through different 

mechanisms, the intention of the implementation is the 

blackboard or whiteboard cleaning system with rack-pinion 

mechanism. This machine will overcome the problem that 

occurs in the school/universities related to clean the boards 

while teaching. First objective is to design a low cost and user 

friendly whiteboard or blackboard cleaning machine which 

can clean the board with a single key input. Second objective 

is to improve the effectiveness and precision of the mobilized 

duster. The purpose of this objective is to make the movement 

of this mechanism precise still if it has been used numerous 

times. An additional idea of this mechanism is to construct the 

vocation quicker and efficiently. This aims to prevent users 

from waiting for the cleaning process to be done and also to 

avoid wasting time there. 

 

A microcontroller based handy free duster for classroom, a 

device that is generally used to clean board without human 

intervention.  It is a new expertise that is normally used to 

keep time and energy. A device for automatically erasing a 

blackboard where in a duster is mounted for longitudinal 

moment on the blackboard and has a motor mounted there on 

that is interconnected to a drive assembly for producing the 

moment of the duster in an erasing operation. 

 

The utility model relates to teaching aid. The prior blackboard 

has no automatic cleaning function, a teacher squander time in 

writing and erasing, and the use is not ideal. The utility model 

provides the habitual blackboard cleaning system consisting, 

an electric blackboard eraser, and a soft covered blackboard. 

The structure is simple, the use is convenient, clean and 

sanitary, and the effect of saving time is good. Handy free 

dusters are made so as to ease the monotonous job of erasing 

blackboards by teachers or students. Chalk dust or the marker 

ink may prove perilous to health to both the teacher as well as 

student. So to reduce such problems habitual blackboard 

dusters are one of the alternatives. The manual method of 

erasing has one more shortcoming as „TIME‟. The time 

wasted during the blackboard erasing can be utilized for much 

better purposes like teaching or attendance.  

 

2. LITERATURE SURVEY 

Since our childhood the day we entered school first thing we 

have seen are blackboards. They laid the basic foundations of 

our knowledge from the basic ABC‟s to what we learn even 

today. But the chalks we use on blackboards or the markers on 

whiteboards need to be erased if next thing is to be taught. 

This black or whiteboard erasing method is a dreary job. 

 

Billie R. Crisp
 
[2] proposed a system in 1973, a handy free 

duster erasing apparatus for classroom use. The movement of 

the shaft fixed with the eraser was primarily done by manual 

switches. But the most characteristic part of the mechanism 

was the plural dusters embedded on the shaft so as to increase 

the duster range as well as cleaning the blackboard became 

much easier. The electric motors span the whole blackboard 

so as to move the duster along it. The rollers at top and bottom 

do traverse motion.  

 

In1993 Solomon Frost [3] designed a blackboard erasing 

system. The blackboard is mounted with the cleaning 

apparatus fitted to the wall. It includes a separate duster 

apparatus rather than the cleaning material which was used in 

the previous models. They proposed that rather increasing the 

expenses on a complex mechanism as well as custom built 

vertical erasers we should use the normal dusters fitted on a 
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separate block which then movers around the whole 

blackboard erasing it.  

 

In 2002 Chirag Shah [4] tried to make the blackboard system 

with Sensors to the motors to initiate motor movement. The 

mechanism control switches were with the user. The duster 

moved to and to erase the blackboard. Once the motor starts 

moving the gear and counter gear connected to the transferred 

rod which then moves the shaft.  

 

The most advanced blackboard model was designed by 

Janzen Liu, Zhongs Zeng et al., this blackboard erasing 

system was the most advanced blackboard erasing mechanism 

which used cameras and digital image processing to erase the 

erasable markings present on the blackboard. This was 

hardware and software connected system. 

 

3. DESCRIPTION 

The time wasted during the blackboard erasing can be utilized 

for much better purposes like teaching or attendance. The 

system is to interface the mechanical aspects of the 

mechanical erasing system with micro controllers so as to 

enhance it into automation rather than manual, using PIC 

micro controller to interface the board erasing mechanism. 

DC Motor is used for the purpose of rotating the roller that is 

wound with the erasing material.  

 

4. MICROCONTROLLER BASED HANDY FREE 

DUSTER 

Since it is a gear motor it produces high torque to rotate the 

roller with a zero gap between the erasing material and the 

board. In a gear motor, the magnetic current (which can be 

produced by either permanent magnets or electromagnets) 

turns gear that is either in a gear reduction unit or in an 

integrated gear box. A second shaft is connected to these 

gears. The result is that the gears greatly increase the amount 

of torque the motor is capable of producing while 

simultaneously slowing down the motor's output speed.  

 

 
Fig.1. Block Diagram of Microcontroller Based Handy Free 

Duster 

 

The motor base denotes the base that holds the DC gear motor 

when the apparatus moves to and fro. As the DC gear motor is 

used for the rotation of the roller which has to be done 

throughout while erasing the board, the motor thus has to be 

moved along with it. Hence a base is placed on the frame to 

hold the motor.  A blackboard or chalkboard is a reusable 

writing surface on which text or drawings are made with sticks 

of calcium sulphate or calcium carbonate, known, when used 

for this purpose, as chalk.  

 

Lecture theatres may contain a number of blackboards in a 

grid arrangement. The lecturer then moves boards into reach 

for writing and then moves them out of reach, allowing a large 

amount of material to be shown simultaneously. The eraser 

apparatus consists of roller that rotates with the help of a DC 

gear motor. 

 

To design a handy free duster using basic argument parts like 

power attach, behaviour, enthusiast, eraser, guide ways, 

power supply. Aim is to get cost of model to minimum along 

with having considerable rubbing effect for general lightening 

purpose.  

 

At present few automatic board eraser built in the world. This 

problem will be eliminating with the development of 

automatic board eraser mechanism. The concept is consisting 

nut and screw mechanism. Square thread screw is coupled to 

motor. When motor shaft rotating, screw also rotating and nut 

slides linearly on screw. Duster is attached to nut. When nut 

slide, duster also slides and will get desirable rubbing effect. 
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Fig.2. Circuit diagram of Microcontroller Based Handy Free 

Duster 

 

The growth of technologies requested higher performance 

machine in order to fulfill human needs and market. It is  

implemented to make human work easier and can reduce the 

use of  human power because of its potential applications. 

This appertains to new and useful improvements and more 

particularly to an apparatus whereby blackboards can be 

cleaned in an easy and convenient manner.The mechanism 

can automatically detect the blackboard chalk stains, and 

erase the font, keep the blackboard clean.  

 

The duster includes a track structure to permit reciprocation 

of the duster laterally of a make longer blackboard frame. The 

principal object of the present automatic blackboard duster is 

to provide an attachment for blackboards in the form of a 
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power driven erasing apparatus which can be set in operation 

by the throw of a switch, thus eliminating the drudgery of 

manually cleaning blackboards. 

 

4.1 Method of Implementation 

Although the chalks we use on blackboards or the markers on 

whiteboards need to be erased if next thing is to be taught. 

This black or whiteboard erasing method is a tedious job. So 

to reduce a little bit time and energy of the teachers who shall 

rise the next generation we have tried to implement the 

blackboard erasing mechanism.  

In this fast growing world there are different new technologies 

adopted to increase work rate in minimum time period. Thus, 

handy free duster is also a new technology for cleaning the 

board automatically in minimum time period. In this 

advanced world the competition is increasing day by day, thus 

the time of every person is most precious. As handy free 

duster clean the board in less time and saves the time of 

student which is too important. 

 

4.2 Testing  

This paper puts forward a kind of mechanism design scheme, 

the mechanism can automatically detect the blackboard chalk 

stains, and erase the font, keep the blackboard clean.  It has 

both hardware system and software have been connected with 

each other, and tell us how to get installed. It introduces the 

principle of the mechanism, the method of image processing, 

and calculates the relationship of the displacement, velocity, 

acceleration and structure. This wipe mechanism adopts crank 

slider mechanism which has a good wipe effect. 

 

4.3 Validation 

In the present time not everything is automatic but seeing 

towards progress of present technologies, In future everything 

will be operated automatically. So this will serve as one of the 

advanced technology in future and will be installed in every 

college, school, etc. Seeing towards our basic version, there 

are some ideas for the future development of Automatic 

Blackboard cleaning System. 

  

5. CONCLUSION 

Compared with manually wipe, smart wipe has a good effect 

and runs smooth with good reaction speed. The rate of 

rotation of the motor can be set in accordance with the 

requirements of the wiping speed to suit the requirements of 

different occasions. The smart eraser has a simple structure, 

easy to operate, easy to obtain raw materials, manufacturing 

equipment simple process. Control functions, and less 

susceptible to interference, high reliability, ease of use, can 

make products with high performance and low cost. The 

product is suitable for large, medium and small institutions, 

the promotion of certain significance.   

 

Blackboard erasing mechanisms have been studied and 

implemented for erasing the blackboard automatically. It 

provides a better solution for the health problems, time 

constraints in the class rooms. Blackboard erasing 

mechanisms have been examined and actualized for age 

dictating the blackboard consequently. It gives a superior 

answer for the health issues, time limitations in the learning 

halls. It takes the principle of attitude to utilize DC engines to 

start development of shaft and microcontroller to control the 

development of the pole. 
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