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Abstract 

The Brindle is a prototype for an electronic book that uses linear actuators to provide a refreshable ‘Braille’ display. The prototype 

makes use of simple solenoids and a microcomputer to control the up and down motion of the mechanical pins. A program will 

first convert the given English text into a Braille format, each character being made up of a combination of six dots (pins). 

According to the Braille character solenoids are activated or neglected, thus moving the pins up or down appropriately. This 

movement is controlled by yet another program. The matrix of pins will be covered with a polymeric layer for protection. The user 

is also provided with two buttons; to go to the previous page or next page as and when they wish. The screen then gets refreshed 

accordingly. As a result the visually impaired too can read their favorite book on the go.        
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________________________________________________________________________________________________________ 

I. ELECTRONIC INK 

E-Ink technology is a paper-like display technology, characterized by high visibility and contrast, a wide viewing angle and low 

power requirements.  

E-ink technology works by using tiny microcapsules that are suspended in a liquid placed within a film layer. 

The microcapsules, which are about the same width as human hair, contain both positively charged white particles and negatively 

charged black particles. 

 
Fig. 1:  

 

Applying a negative electrical field causes the white particles to come to the surface. Conversely, applying a positive electrical 

field causes the black particles to come to the surface. By applying different fields at various parts of a screen, e-ink produces a 

text display. 
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II. BRAILLE 

 
Braille, universally accepted system of writing used by and for blind persons and consisting of a code of 63 characters, each made 

up of one to six raised dots arranged in a six-position matrix or cell.   

The first ten letters of the alphabet, a–j, use the upper four dot positions: ⠁⠃⠉⠙⠑⠋⠛⠓⠊⠚ (black dots in the table above). 

These stand for the ten digits 1–9 and 0 in a system parallel to Hebrew gematria and Greek isopsephy.  

The next ten letters, k–t, are identical to a–j, respectively, apart from the addition of a dot at position 3 (red dots in the 

table): ⠅⠇⠍⠝⠕⠏⠟⠗⠎⠞: 

The next ten letters are the same again, but with dots also at positions both 3 and 6 (green dots). Here w was left out as not being 

a part of the official French alphabet at the time of Braille's life. 

III. SOLENOID AS A LINEAR ACTUATOR 

                                                  
            Fig. 2: (a) Open circuit showing a nail (pin) in a solenoid                Fig. 2: (b) Circuit is closed and nail (pin) gets pulled up 

                                                                                                                                   due to magnetic field generated.  

https://en.wikipedia.org/wiki/Gematria
https://en.wikipedia.org/wiki/Isopsephy


Brindle: A Braille Compatible Display Screen  
(IJSTE/ Volume 4 / Issue 12 / 019) 

 

 All rights reserved by www.ijste.org 
 

106 

We notice that as soon as we complete the circuit, a force is felt on the nail and it gets pulled in all the way into the cylinder. 

Instead of a nail if we use a magnetic material eg: a thin magnet bar, then we notice that once we complete the circuit, the magnet 

bar is pulled into the cylinder, and if we reverse the polarity of the battery, the bar magnet gets pushed out. 

The direction in which the magnetic bar moves is determined by the direction of the flux produced by the solenoid. 

The direction of the flux produced by the solenoid is in turn determined by the Right Hand Rule, which states :- 

“An electric current passes through a solenoid, resulting in a magnetic field. When wrapping the right hand around the solenoid 

with the fingers in the direction of the conventional current, the thumb points in the direction of the magnetic north pole.” 

What happens is the wire that is wrapped around the cylinder acts as a solenoid. When the circuit is complete we are basically 

providing a voltage source to the solenoid and a current i, flows through the wire. 

According to the extension of Ampere’s law for a solenoid, as stated above, when current is flowing through a solenoid it 

produces a magnetic field according to the above stated expression. The magnetic field lines are strongest inside the cylinder.  

The area inside the cylinder acts as magnet and introduces a magnetic force on the nail. Due to this magnetic force on the nail, 

it gets attracted to the inside of the cylinder and as a result it gets pulled inside. 

The intensity and strength with which the nail gets pulled inside is defined by two quantities:- 

 Magnetomotive force (m.m.f.) 

 The magnetomotive force drives of tends to drive flux through a magnetic circuit and corresponds to electromotive force 

(e.m.f.) in an electric circuit. 

 The m.m.f. of a coil is the product of current in the coil and the number of turns. 

 It has the unit of Ampere Turns (AT). 

 Magnetic Field Strength (H) 

The magnetic field strength (H) is defined as the magentomotive force (m.m.f.) per metre length of magnetic circuit and is given 

as: 

H =
NI

l
  AT/m 

Where; 

N =number of turns of a coil, 

I= current (A), 

l= length of magnetic circuit(m). 

By adjusting these physical quantities along with the dimensions of the cylinder and nail, we can we can push/pull varying 

lengths (dimensions) of nails/ bars. 

IV. CONSTRUCTION 

 
Fig. 3: Block Diagram 

1) Construct a matrix of solenoids to work as linear actuators. 

2) Group six actuators to form one ‘Braille’ alphabet. 

3) Accordingly connect one end of each actuator to an IC output pin and the other end to a power supply. 

4) Connect the ICs in series (Daisy Chain) to an output from the arduino. 

5) Depending on the IC ouput the actuators will be open circuited (pin stays down due to gravity) or close circuited (pin gets 

pulled up due to solenoid magnetic field). 

6) The IC output depends on the following flowchart. 
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Fig. 4: Flowchart 

1) A book needs to be stored in the arduino memory. 

2) Consider 288 characters can be displayed on per page. 

3) The arduino goes into a loop. 

4) Its takes in each character one at a time. 

5) Depending on which alphabet the character is, it converts it into a binary code. 

6) Eg a=010000 

7) 0 indicates the respective actuator circuit is left open so pin remains down. 

8) 1 indicated the respective actuator circuit is closed so pin gets pulled up. 

9) In this manner 288 alphabets are checked and their binary conversion is given as output to the respective IC. 

10) The user is provided with two buttons; one to go to the next page and one to go to the previous pages. 

11) The arduino waits till either button gets pressed and repeats the procedure for the next or previous set of 288 alphabets 

accordingly. 

V. CONCLUSION  

In this manner simple text is converted to a ‘Braille’ format. 

 

 

 

 

 

 


