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About the Compilers

1. Hena Basu. RCI professional Special Educator and founder-Hon Secretary, Society for the
Visually Handicapped, Kolkata. Regular Braille Training in class room and via distance mode,
transcription, publication and research by a team sighted volunteers, under her leadership and
guidance, has made SVH very special among various organizations working for empowerment
of Blind Persons and its logo ‘Braille A Page-Light A Mind’ meaningful.

2. Tapasi Nath. Tapasi first came to SVH for counselling of her younger brother Kesto Charan
Nath, who lost vision after graduation. In course of her visits, she learnt Bengali Braille along with
her brother, transcribed books, took training in NIVH-Sponsored Programmes on Braille Skill
upgradation from time to time. She is skilled in operation of Taylor frame also. Presently she
volunteers as a library-assistant in the SVH Library Service for the Blind, State Central Library
WB, Government of WB, Kolkata



Foreword
Study of mathematics by Blind and Visually Impired Persons, through never left an impact on mainstream education
system, yet Persons with Vision Impairment have themselves, innovated several tactile appliances applying their talent
and intelligence, to grasp the abstract concepts of mathematics. And this innovation continued incessantly; when one
device outgrew, a new one would be designed so that the pleasure of solving mathematical problems remained
accessible to touch.
For long Taylor Frame was used in the developed countries to teach primary level mathematics to Blind and visually
impaired children. Then, with the extensive use of abacus, mathematics Braille and computer interface, use of Taylor
Frame became obsolete. In developing countries like India, despite application of advanced softwares and installation
of computerized Braille Production units, use of Taylor Frame is still considered indispensible. Standardization of and
training in India Braille Mathematics Code though have made considerable headway along with operation of abacus
in teaching mathematics to Blind students.
The question which always reamins hidden here is whether teachers of mathematics in classrooms or special educators
have the patience, enthusiasm and urge to make sure that a visually impired child is appropriately motivated and trained
to learn the logic of mathematics be it in general schools or in special schools?
Since a visually impired child is initiated into learning mathematics with a Taylor Frame all over India we felt the need
for a visual self-learning manual which at least would aid a special educator moving in rural and remote area, to
discharge his/her task better.
Many of us had no idea about how the Taylor Frame originated. Nor did we know the name of the inventor of this frame.
It was in an interaction is the Conference ‘Status of Braille in the Asian Blind Union Region’, hosted by the All India
Confederation of the Blind, New Delhi, December 22-23, 2008, that Jagadish Chauhan, a Blind teacher representing
NAB, India, first raised a question before the audience, asking the name of the inventor of Taylor Frame. No accurate
reply was found. Back to Kolkata, | surfed the internet and spotted the required information.
The article excerpted from New Beacon though published in 1934, has been included here to draw attention to the
involvement of Blind Persons with mathematics.
Ms Tapasi Nath, a Volunteer-Braillist and library-assistant of our Society, brought a xeroxed manual of this Taylor Frame
operation during one of her training-assignments at NIVH, Dehradun, conducted workshops on Mathematics Braille.
We discovered the mannual was an extract from a publication of NAB, India. Our Society has acknowledged its debt
to both NIVH, Dehradun and NAB, India separately.
Finally, we chose to make the content of this manual trilingual— Hindi, English and Bengali so that beneficiaries enrolled
under Sarva Sikha Mission can use it with the help of their teachers. And we hope and believe, wherever possible,
maths teachers in general schools will extend their support to enable a visually impaired child learn mathematics.

This is our most humble offering commemorating the birth bi-centenary of Monsieur Louis Braille.

September 15, 2009 Hena Basu
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Mathematics and the Blind Student

Source : (taken from: NEW BEACON, Vol. XVIl, No. 210, June 15, 1934, pp. 146-148)

Editors’ Note: We have decided to include this article because of its historical value to demonstrate that for decades, persons who are
blind and their teachers have striven to develop better methods and strategies for the study of mathematics.

There are two essentials for the blind student of mathematics. The first is a comprehensive system of notation, capable of expressing
all mathematical relationships neatly and concisely, for until a system is devised the student is obliged to improvise his own method, and
such improvisation is often clumsy and apt to"prove incapable of expressing all the niceties required of it. The second is apparatus,
primarily to take the place of the pencil and paper which enables the seeing student of such a subject as geometry to draw the picture
of the problem that he seeks to solve, and so to have something concrete before him.

Although it is true that the higher mathematician more and more dispenses with the concrete as he comes to move in those realms that
are not far removed from philosophy, there is a long and arduous journey to be traveled before such heights are reached, and on that
journey the blind student needs apparatus as truly as the seeing. If the blind lover of mathematics persists, it is possible that in time he
may be more at home in these higher reaches of mathematics than his seeing rivals, and may dispense even more readily with external
aids (“Geometry is the proper science for the blind because no help is needed to carry it to perfection,” said an eighteenth century blind
mathematician), but such heights are attainable oniy to a chosen few. There have been great blind mathematicians in the past, long before
any recognised system of notation for the blind student existed, notably of course Nicholas Saunderson, Lucasian Professor of Mathematics
at Cambridge in the early eighteenth century. He worked out his arithmetical, algebraical, and geometrical problems on a square board,
itself divided into smaller squares, with a hole in each square in which Saunderson placed pegs. Less outstanding than Saunderson,
but worthy of mention, was Herr Weissenberg (born 1756), who was fortunate in having a very enterprising tutor, who taught him algebra,
trigonometry, and geometry, and who modified Saunderson’s board for his young pupil, introducing certain improvements. Later on, the
board was still further modified by Valentine Hauy, of the Institution des Jeunes Aveugles. And lest we should be tempted to think of skill
in mathematics as a purely masculine achievement, we read of Mademoiselle de Salignac (born 1741), whose conversation with Diderot
is thus described by Diderot himself: “I said one day to her: ‘Mademoiselle, figure to yourself a cube, ‘I see it, she said. ‘Imagine a point
in the centre of the cube. ‘It is done.’ ‘From this point draw lines directly to the angles: you will then have divided the cube—"‘Into six equal
pyramids,’ she answered, ‘having every one the same faces: the base of the cube and the half its height.”

In face of this erudition, it is comforting to read later that Mademoiselle de Salignac was not lacking in more feminine graces, for it is
stated that she made “garters, bracelets, and collars for the neck, with very small glass beads sewed upon them in alphabetical patterns.”
One of the outstanding figures in the history of the early education of the blind in this country was the Rev. William Taylor, first Superintendent,
nearly a hundred years ago, of the Wilberforce Memorial School, York, and later one of the founders of the College and the Blind Sons
of Gentlemen at Worcester. He is remembered in schools for the blind today as the inventor of the Taylor Arithmetic frame, with its star-
shaped eight-angled holes, and metal type. For many years the Taylor frame was the only piece of apparatus used for the teaching of
mathematics, but because, in spite of its undoubted ingenuity, it is rather a cumbrous appliance, comparing very unfavourably with the
pencil and paper of the seeing mathematician, it was only rarely that the blind boy or girl progressed further than a working knowledge
of elementary arithmetic. Even today, most blind people of average education will admit that when they leave school days behind them
they also discard the Taylor frame, though it is hoped that the recently devised cover for the frame, which enables the board to be carried
about without disarranging the type, may make it of more practical service.

As we have said above, various systems of notation have been devised from time to time by the blind students of mathematics, and by
the teachers in various schools, but for many years there was no uniformity in this respect, so that the sign which for one student stood
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for plus might conceivably stand for minus somewhere else. One Braille notation was devised by the eminent Cambridge mathematician,
Henry Martyn Taylor, who was overtaken by blindness in 1894, when engaged in the preparation of an edition of Euclid for the Cambridge
University Press. By means of his ingenious and well thought out Braille notation he was enabled to transcribe many advanced scientific
and mathematical-works, and in 1917, with the assistance of Mr. Emblen, a blind member of the staff of the National Institute for the Blind,
he perfected it. It was recognised as so comprehensive that it was soon adopted as the standard mathematical and chemical notation,
and is universally used by English-speaking people.

In 1914, Mr. G. B. Brown, himself a mathematician, was appointed Principal of Worcester College for the Blind, and his enthusiasm infected
his pupils, so that under his direction they improved the school apparatus, and among other things devised a graph board, enabling them
to do algebraical and trigonometrical graphs.

A few years later, when Mr. Emblen was engaged in coaching Miss Sadie Isaacs (a brilliant blind girl who in 1924 took her London degree
with honours, and was awarded a scholarship as the student who gained first place in the University), he was brought forcibly up against
the lack of apparatus for the blind student of mathematics. The toothed wheel pencil and compasses, enabling pupils to make their own
geometrical figures, had been invented many years before by Mr. Guy Campbell, but otherwise there was little available. As a result,
Mr. Emblen invented a mathematical demonstration board, which is now very generally used for the study of geometry and the plotting
of graphs. It consists of a baize-covered board, marked in half-inch and centimetre squares, and into it pins are inserted. Geometrical
figures, such as the triangle or parallelogram, are made by slipping rubber bands over these pins, while circles are made by means of
flexible steel bands, slotted at one end to allow the insertion of the other; quite elaborate figures, such as the nine-point circle, can be
rapidly and easily made by means of this board.

About 1918, Mr. Taylor introduced algebra type for use with the Taylor Arithmetic frame (the invention of his namesake many years before),
and together he and Mr. Emblen compiled a pamphlet “How to write Arithmetic and Algebra by means of the Joint Type Method.” This is
a companion volume to Mr. Emblen’s “Guide to the writing of Arithmetic and Algebra, with Mathematical and Chemical Formulae,” a study
of which will enable the Braillist, whether he is a mathematician or not, to transcribe into Braille any scientific or mathematical book. The
fact that books as widely varying as Godfrey and Bell's “Winchester Arithmetic,” Godfrey and Siddons’ “Elementary Algebra,” Darwin’s
“Tides and Other Phenomena of the Solar System,” Marr’s “Introduction to Geology,” Ashford’s “Electricity and Magnetism,” Fletcher’s
“Elements of Plane Trigonometry,” Smith’s “Conic Sections,” Eggar’s “Mechanics,” Jeans’ “Universe Around Us” (all illustrated with diagrams,
where these are to be found in the ink-print versions) have been published in Braille, is an indication that the system of mathematical
and chemical notation devised by Mr. Taylor and Mr. Emblen is able to meet the very heavy strain laid upon it, and can justly claim to be
comprehensive.

More recently, Mr. Emblen has been responsible for a List of Tables of Weights and Measures, with the metrical equivalent in every case
given on the same line of Braille, and for “A Text Book of Mathematical Tables,” including 4 figure logarithms, trigonometrical ratios, and
various formulae.

An International Committee was appointed at the Vienna Conference in 1929 whose aim it is to secure uniformity of mathematical and
scientific notation. The English representative on this Committee is Colonel Stafford, who, while he is keenly alive to English interests,
is even more keenly alive to the importance of securing a measure of uniformity, if it can be done for the mutual good of all. The task of
the Committee is not an easy one, as no country every lightly discards the system it has adopted as its own; but just as uniformity in
Braille music notation has broken down frontiers, and brought the music of many nations within the reach of all those who have adopted
the code, so it is hoped that a similar measure of uniformity may be achieved in the realm of mathematics and science.
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Taylor Frame: Rules for Application

A Taylor Frame is used to teach Blind and Visually Impaired Children primary concepts of mathematics. Earlier it was an iron plate with
holes fitted on an wooden frame on four sides. At present it is manufacrured in plastic and is light. Pegs used in this frame are called
types and a box of 100 types is supplied with one frame.

On the upper surface of the board there is an eight-cornered hole £ — horizontally 18 lines of 18 holes and vertically 18 lines of 22 holes.
One type is inserted in one hole and is rotated clockwise to write a number.

This booklet contains some rules to facilitate special educators to self-learn the operation by vision and then teach students.
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Note: These signs can be used for Trigonometry. For Type II first six consecutive signs’ the following should be used: Sine (Sin), Cosine (Cos),
Tangent (Tan) Secant (Sec), Cosecant (Csc), Cotangent (Cot).

B39t 197 oF0a 2w = o AT Sine (Sin), Cosine (Cos), Tangent (Tan) Secant (Sec) Cosecant (Csc), Cotangent (Cot)-9¥ (FF(q A
IAAE|
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Note: When writing a plus sign, then on the top line extreme left cell write
the sign and then leave one cell blank. When writing a minus sign write
the sign on the extreme left cell and leave one line blank. When writing
the answer leave one line blank above the line of answer.
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Multiplication

b 4528 =i 3 1= :
X 25 SO
1,13,200 oo

I TR W far e e & o TR s R, se iR o fern s @
Ao oam o @AE TN wabT e weie @ A e vd F91 7@ O1F vwre N @ @1 AT @3 93 A AR
Note: While writing a sum of multiplication, the sign should be written before the multiplier and then leave one cell blank.
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Note : When writing a sum of division a mark of division is used. But while working out the sum, no sign of division is used. In place of )(
these two marks, two cells are left blank. See example above.
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Note : Sometime the result of division is written on the top. In that
case, it should be written on the top line, then leave a line blank

above the line where dividend is written.
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Addition with decimal point
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Note: If a sign of division is used in the inkprint book, then the sign

should be written while transferring the sum to Taylor frame. If no sign
is written then there is no need to use a sign.
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Decimal Point Multiplication
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Note:While writing any sum of Decimal Point, note that the cell for
Decimal Point sign must follow one below another.
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Note: Decimal Point sign as shown above should be written one below
another.
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Decimal Point Division

97.384 + 37.6
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Note:In a sum of Division, while writing an answer, the cell containing decimal point sign should be exactly on the top of the next line’s cell
of Decimal Point. If answer or the quotient is written on the right then a blank cell should be left at the right of the quotient on the board.
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Note : While writing a sum of square root, leave one line blank in between lines. As far as possible square root sign should be written one below
another. ‘Equal to’ sign should be written one below another. A blank cell must always follow ‘Equal to’ sign.
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Preparing a Bill
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Note : While preparing a bill ‘equal to’ sign and ‘decimal point’ sign should be

one below another. A cell should be left blank after ‘equal to’ sign.
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Fraction
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Note : A line is left blank between each whole number and fraction. A cell must be left blank after ‘equal to’

sign.
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Whole number and fraction
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CERCIGIED

1632 — 1372

= (163 + 137) (163 — 137)
=300 x 26

= 7800
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Algebra

= [=2x-{3y - (3x + 2y)} - 2x]
=== 2x—{3y—3%x—2y} - 2x]
=—[—-2x -3y + 3x + 2y — 2x]
= 2x + 3y — 3x — 2y + 2x

= x+y
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Vx =V (x=-9)=1
AssifdeANTR TR
Algebra Equation Vx -1=VY(x-9)
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Society for the Visually Handicapped was founded in 1983 as a registered, non-Government voluntary
organisation with the aim of Reaching Education to Sightless Citizens. In 2009 SVH continues to
promote Braille training, study, production and research, production of talking books, Braille and Talking
Book Library Service for the Blind, scholarship, develop a store for aids and appliances, annual
adventure camp for rural blind children and many more projects with small funds raised from donors,
friends and wellwishers.

We need your support
ltem Quantity Cost
Braille books (Computerized) 1 vol of 50 pages 500.00

Braille Paper 0.50 per piece
Abacus with manual 100.00
Taylor Frame with manual 150.00

Education kit for teachers
and children 600.00

White cane 150.00
Tactile Games and Toys Kit 500.00
Early Learning Kit for

School Children one 1000.00

All donation to Society for the Visually Handicapped is exempt u/s 80G.
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