comprehensive introduction to the techniques of tactile

I\/I an u aI Of drawing which can serve as a reference point for

investigators and practitioners.

I aCtI Ie G raph ICS Research and practice needs to be developed hand in hand

in all aspects of the techniques of representing graphic
reality to the blind or visually impaired. | am thinking here

of the complex problematic of the psychological

assumptions lying behind tactile graphics; of the general

Integration of the blind into the wider society has beerprinciples which 'should guide those de;igning the
gradually progressing through a great variety of channelg.r awings; of the printing and production techniques (where
However, there is no doubt of the impulse given tgve can expect rapid growth of new ideas and

integration by the various inventions which have given thgxper,mentatlon in the near future); of the areas V\{her'e the
blind access to sources of information and education, ggchniques can be most suitably used; of standardization of

given them greater knowledge of their environment - frorrlihe symbols used, and so on.

the revolutionary discovery of Braille to the latest productst is essential to increase the numbers of those - teachers
of the new technologies. and others - who use relief drawing, and to increase their

Much remains to be done, however. The scope for draWiHS\'e'_Of knowledge and S_k'"' Only in this way,'W|II It bg
techniques which can communicate with the blind remainBOSSIble t‘? havg a mgamrngful debate over rellef drawing,
an experimental field still needing to be developed].cor othenN!se discussion '_S bound tq remain Vag“e and
Nonetheless, in the last few years, discussion and practi\é@o"y' This manual has just that alm of enlarging the
in this field has become steadily more widespread and mo?érde of those who actually use what, in the past, have too

systematic. The debate is open and promises to produ%féen been techniques employed by isolated individuals
important results in the future. improvising as best they could.

Precisely for this reason, | believe that the contents of th-Ehe more rellief drawings that are produced, therefore, and
present manual - made possible through the generosi'fyt(lS'f3 more S"'”e,‘? are the.peop!e who produce them, the
the Lions Club of Roma Parioli - are of great interest. Fol'°'¢ opportunities the blind will have to assess the real
the manual provides a description of the basic techniques lﬁefulngs.s of the 'graphlcs they are offer'ed. For, let us not
tactile drawing - which can then serve as the basis fé?rget It 'S_ the blind who must b? .the final judges as to
informed  debate among teachers and other experf@[hat genuinely expands the capacities of someone who has

Disegnare per le manhas the great merit of being aIOSt the use of their sight.
Tommaso Daniele

National President,
Italian Association of the Blind
(Unione ltaliana Ciechi)
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National d’Etudes et de Formation pour I'Enfance
relace Inadaptée at Suresnes. This collaboration has recently
focused on research into thresholds of perception, financed

This manual gives a general outline of the techniques gfg part of the European Union programme "Horizon".
tactile graphics for the blind and visually impaired. We try

to show, in practical terms, how it is possible to use tacti¥ve therefore felt that it was time to present a brief

drawing as a fundamental means by which the visuall§ynthesis of what has so far been achieved - results which
handicapped can get to know their environment. constitute a fairly solid base which practitioners can stand
on. We are well aware, however, that much work remains

Several books have been published on tactile graphigs pe done. Indeed, one of the things we have tried to do in
recently, a sign that an area which for a long time wWaspis manual is to separate discussion of the general
neglected in psychological and educational theory and igharacteristics of tactile graphics from other related
the practice of teaching is now creating interest. Our bo%bjects which, at the current stage of knowledge, are
aims to give a more explicit and systematic account of thg,iar Among the most important of these areas, we might
techniques, going beyond the excessively ad hoc approggluntion: - techniques for teaching visually impaired

which has often prevailed. children to read tactile graphics and, more in general,

Two trends have made a more systematic approach to tigehniques for teaching blind people who have no previous
subject possible. Firstly, more and more teachers and oth&¢perience of drawing; the working out of specific
in direct contact with the blind have been trying out variougechniques for particular types of drawing - such as
kinds of tactile graphics in various countries over the lag§eometry, technical design, drawings of nature or of
few years. Secondly, research and discussion regarding fhitecture; the aesthetics of relief drawing; drawings by
psychological implications of relief drawings hasthe blind themselves, and many other fields.

progressed, and has created the basis for a solid groundjfg, | these areas research and experimentation will have to
for techniques which give the blind access to the world qftinue for many years. What we hope to do is to provide

picture&. a preliminary framework which will encourage many more
Our book rests partly on the practical experience we hawgactitioners to get involved in these problems themselves,
acquired over the years, but also on discussions af@ that they will be able to accelerate the development of a
collaboration with a large number of teachers andorm of communication which certainly holds great
researchers in various European centres - especially tREOMise.

Cité des Sciences et de I'lndustrie in Paris, and the Centre

1 See, in particular, P. K. Edmdractile GraphicsNew York, American Foundation for the Blind, 1992;
and Y. ErikssonA Guide to the Production of Tactile Graphics on Swell Pdpdrcoming, Swedish Library of
Talking Books and Bralille.

2 See, among others, Y. Hatwdlhucher I'espace: la main et sa perception tactile de I'espalbe, Presse
Universitaire de Lille, 1986; J. M. Kennedyrawing and the Blind. Pictures to Toudtew Haven and London, Yale
University Press, 1993.
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Many people provided various forms of help in the writingNote on the drawings in this book

of th|s manual. We would like to thank the following in The drawings in this book have the function of illustrating
particular: Francesco Barausse, Bruno Barrera, Pao{ . . .
e points made in the text. It would be a mistake, therefore,

Bertalotti, Michel Bris, Hoélle Corvest, Enzo Cucciniello, . .
to think that they could all be presented to a blind reader as

Yvonne Eriksson, Jean Claude Morice, Nino Morroi, Laura%hey stand. For reasons of space, in fact, we have had to

Nanni, Andrea Occhi, Angelo Panarea, Luciano Paschetta, . L .
. . . , o reduce some drawings to a scale which is suitable for a
Michel Péres, Francois Pérez, Marcello Rolli, Giuseppe.

Salatino, Enzo Tomatis, Claudio Troia, Giorgio Vigna,s'lghted person, but too smaI.I for somgone using touch. It
. would not always be appropriate even just to enlarge these
Marcus Weisen

drawings (e.g. with a photocopier); for although this would
make the overall dimensions of the drawing more suitable,
- . . it would also enlarge the lines, dots and planes which make
In designing the drawings we have drawn on the foIIowmg;J . .
p the drawing. These graphic elements should normally be
works: .
kept to roughly the size they appear here.
C.Bessigneul, H.Corvest, J.C.Morice, F.Ragoubsg, clés

pour batir, Paris 1991 Many of the drawings, however, are suitable to be

translated into tactile form as they stand. These are figures
F.Levi, M.Rolli, R.Rolli, Torino sottomanoTurin 1988. 2,3,4,6,7,8, 10, 11d, 12, 13, 16, 18, 20, 22, 23, 25, 27,
28, 29, 30, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 44,51, 52,
53, 54, 59, 62, 63, plus, of course, all the plates (from | to
VI).

Parco del Gran Paradisb,sensi in gioco — Percorso
naturalistico di Ceresole Real€urin 1992.

Regione Autonoma Valle d’Aost&®ercorso naturalistico
di Bois de la TourSain Nicolas, Aosta 1991.
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_ make up a picture in the reader's mind. In other words,

Chapter 1 tactile drawing communicates to the reader the essential
form of objects - including their volume - and the

Df&WIﬂg |n Rellef relationship between one object and another, while

remaining strictly at the level of two-dimensional
representation.

1.1. Alittle history Figure 1 shows three drawings of dwellings - a bungalow, a

In the last two centuries or so much progress has begﬁuse and a block of flats (Please refer to the drawings in

made in designing tools to help the blind to broaden thegse ;(t:?;ﬁl : dt:;t.)r;e;h-e\?vieire rg:j?,lvc\:/g]c??n V;’(;:Z? -htzvge 2223
knowledge of their environment. Apart from Braille and P y 9 P

o by blind le. At first gl , th implistic.
more recent methods for transmitting words, graduall y biind people ISt glance, they may seem Simplstic

. ut someone who is blind will not be "glancing" at these
more appropriate reduced scale models came to be

. . ictures, but touching them; and it is well known that,
produced - ‘models of household objects, bUIIdIngS'thhough the sense of touch has great potential, it is much

animals, and many other things. It was only natural that a . o .

. less precise and discriminating than sight. In any case,

verbal description of the world should be supplemented by, ; .

. : . . imple though they may be, these drawings communicate

a more direct and unmediated approach which exploited {0 . . . .
the full the areat possibilities of touch more information rapidly and effectively than an oral
9 P ' description would. In addition, they can be produced far

After these models came maps and plans in relief. Theseore easily and cheaply than three-dimensional scale

are particularly well suited to represent the crinkled surfacaodels, or a series of images in bas-relief or high relief.

of the Earth. In the case of maps, of course, the function JISh . .
. . . is does not mean that words, three-dimensional models
not just to make the bulk of mountains and valleys tangible " . . .
r high relief representations have suddenly become

to someone who cannot see; for relief also makes |

. . i . lete. h . Each techni houl
possible to pick out symbols which transmit a great deal cﬁ solete. On the contrary. Each technique should be used

. . . . . ._when most appropriate, and when its potentialities can be
information - so it is possible for a blind reader to recognize Pprop b

X . ..~ exploited to the full. So we should not have any a priori
the course of a road or a railway line, or the sign indicatin o
. A .. preferences, but make a cool assessment of the limits and
the difference between a village and a town which is

o . .advantages of different techniques in any particular case.
provincial capital, and so on. More recently, these bas—relu‘aafd 9 q yp

or high relief techniques have been extended to areas otfigris manual is based on an approach of this kind. We try to
than geography and topography. explain the differences between tactile drawing and other
. - . . hni f ion. We ai i |

Representations of buildings and architecture, pictures fctﬁ‘\C niques of representation € am to give a clear,

. . : . comprehensive guide showing how to produce effective
children, and various teaching aids have become acceptg . )
rawings for someone who cannot see. For pictures

as standard informational and educational tools for thgesigne d on a piece of paper but intended to be perceived

blind. by touch need to follow criteria which are partially (though
More recently still, a quite separate but very excitingonly partially) different from those of ordinary drawing. In
technique has become widespread - tactile drawing. Herthe same way that draughtsmen need to learn techniques
the relief no longer directly corresponds to the shape avhich transmit information efficiently for the eyes of their
bulk of what is represented. Instead, it relies on tactilelients, anyone designing for the fingers of a blind person
perceptions of points, lines, planes and other elements to
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needs to adapt their techniques to the specific needs of theiimeone who can see, since a blind person has less direct
readers. contact with reality.

Whether draughtsmen are drawing for the eyes or for toucte need, therefore, to reverse our reasoning. If the blind
they should never forget they are "translators" - that is tare short of images, we need to offer them more - not
say, mediating between the surrounding world they arexclude thema priori from a world which is wrongly
drawing and the public they are addressing on anthought to be inaccessible to them. At the same time, we
particular occasion. They need to be skilled in picking outnow that early training and continuous exercise of the
those elements of the object being represented which aménd are essential if we are to develop our capacities to the
most relevant, and then at "translating" those elements intall. This is one more reason why we should multiply our
a language which is as clear as possible. This impliesfforts to compensate for the handicaps of blindness.

keeping to a code which is: - easy to interpret; alrea . . - -
p. g - y P d¥here would be no point, of course, in raising unrealistic
familiar to the person receiving the message; always tkhe

. . . . opes, and fostering the idea that a more systematic use of
same. Otherwise the information cannot be effectlvel)( : . . . . .

. S actile drawing (or related techniques like high relief or
communicated and confusion is inevitable. . . . .

three-dimensional scale models) could give sight to the

This implies that it is always essential for designers dblind. The aim is the more modest one of providing
materials to identify with those who will be using them. Inday-to-day help in the difficult task the blind face of coping
our case, of course, this means the blind. It is not easy better with the world which surrounds them.

acquire this capacity to perceive the world as it is perceived . . . . .
q pacity to p P ﬁ_et us look now at what kind of information tactile drawing

by others, especially at the beginning; but nor is - . . . .
y L p. . y o . g 9 . Is able to transmit. First of all, it provides information about
extraordinarily difficult - it simply involves the capacity to . . .
. . . . .aspects of reality which could not otherwise be grasped
become aware of, and imagine doing without, the habits . - . o
. . except via verbal descriptions - which are often inevitably
one has acquired as a sighted person.

vague and misleading.

1.2. What tactile graphics are for So tactile images can provide indispensable information,
for example, regarding anything which is too large for a

Among the many misconceptions which have bedevilegllind person to put their arms round - whether this is the

our understanding of blindness, one has been particulartatue of Liberty (fig. 2), or a geographical territory (fig. 3).

persistent - the idea that the world of images is the domainh i Il ob hich b hed
solely of the sighted, and that the blind are inevitabl))— e same applies to small objects which cannot be touche

- such as a butterfly (fig. 4), clouds, steam from a train, fire
or snowflakes.
Research and experience do not support this

misconception. Even someone who has been blind fFOI%UI relief drawings can provide the blind with means of
birth is capable of perceiving patterns with a Spatia}mderstanding and orienting themselves towards those

dimension in a way which is not radically different from 'taken-for-granted" objects of everyday life which we tend

that of a sighted person. The most one can say is that t},?eforget the blind may not be familiar with (fig. 5).

number of images a blind person can master may be muchiher objects may be intrinsically difficult to grasp - and
less numerous than those of a sighted person; for someanay be rendered visible by drawings of varying degrees of

who is blind has to work much harder at collecting andealism. This applies, for example, to internal organs like
memorizing images from the outside world. And they arehe stomach (fig. 6).
likely to be much less complex images than those of

confined exclusively to the world of words.
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Another major area is that of abstract images likgoined, lines which are very short will be missed, and so on.
geometrical shapes, graphs and charts, diagrams, patterfisis means that it is necessary to draw very simply, just
etc. (fig. 7). capturing the essential. It is no good thinking it is possible

. . ... to transmit the same amount of information contained in an
Lastly, we might mention symbols. These have great utilit rdinary picture for siahted people of the same dimensions
in themselves, but in addition they are important becaus Y P g peop '

they can help blind people become accustomed to the Worﬁgdq Fhe contrary, a tact.lle drawing which s too rich in detail
. . . ) will just confuse and discourage the reader.
of drawing and its conventions (fig. 8).

. . . . . Secondly: it is obviously not possible to perceive colour or
All these kinds of information are normally inaccessible to .. o . .

. . . . variations in lighting through touch. So shading of all kinds
the blind; yet tactile graphics make them part of the blind’s e . .

. must be eliminated from tactile drawings - and any
experience. .

reference to colour, of course. This does not mean that

This could imply a much richer and more complex mentashading and colour may not be added to a relief drawing
world for the blind. For example, it could be possible taafterwards. As will be explained, some techniques allow for
transmit the idea that anything in the physical world - ahis - letting the partially sighted use both their sense of
woman'’s face for instance (fig. 9) - may be viewed from @ouch and their residual vision.

number of points of view. This is by no means a trivial _, .
. P y IThlrdly: although recent research has shown that even those
discovery for someone who has to rely on touch, and for

whom the idea of "point of view" does not have immediaueWho hav.e been .blmd from birth are cgpable of graspmg
intuitive meaning. pfar.spe.ctlve, this entails overcoming considerable

difficulties. It should be clear, therefore, that attempts to
We might expect tactile drawing to encourage greatesommunicate the third dimension via perspective
flexibility in cognitive processes, too. For example, ittechniques cannot normally be incorporated into tactile
should make it easier for a blind person to move from drawings. Other techniques need to be used to give an idea
whole to its parts and back again; whereas normallgf bulk and depth. We explain below that techniques like
someone who is blind is forced to adopt a very close-uprthographic projections are more efficient for someone
approach, and in very many cases this means perceiviagno is orienting himself via touch.

just part of an object at a time. Fig. 10 shows how differe o . o
J. . P ) . g rﬁ we bear these three principles in mind, it should be clear
it is to be able to consider a candelabra as a whole ratt}ﬁr

: o at tactile drawing has to make do with a much more

than as a series of individual parts. . . .
restricted range of graphical resources than ordinary
) o ) drawing. Consider, for example, fig. 11a. This is a typical
1.3. Some basic principles of tactile picture designed for a sighted person. Translating this kind
graphics of picture into a tactile drawing produces badly confused

. ) L L and misleading drawings (such as figs. 11b and 11lc).
Anyone designing relief graphics is designing for a reader f\nyone drawing for the blind has to be prepared to give up

fingers. It is essential to bear in mind the specific nature %eir "sighted" point of view, and keep to the restrictions
tactile perception. Certain general principles are Wonﬂnposed by the medium. So it is only the extreme

listing. simplicity of the drawing in fig. 11d that is really suitable
Firstly: the sense of touch is much less able to discriminafer the hands of a blind person.

t,h an Slght', Fine detail cannot be perce|v.ed via tough, arm other words, someone using tactile graphics needs to be
lines or points too close to one another will be perceived ?‘ﬁghly circumspect in using the resources familiar in
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traditional drawing, and needs to follow strict guidelinesof procedures which is the same for every picture. The
like those given in this manual. In addition, however, it isvorking of the fingertips is very complex and changes
important to have a clear idea of the codes of tactilgreatly from one situation to another. It depends, for
drawing in order to be able to help someone who is blindxample, on the shape of the image and on how complex it
learn the principles which are necessary to understandisa on the experience of the reader, and on other personal
tactile drawing. The learning period is not long, but wecharacteristics; on how much the reader wants to get out of
should not expect blind persons - particularly children ofiny particular picture; on the time the reader thinks s/he has
school or pre-school age - to grasp a simple drawing available to read the picture; on the provisional
quickly as a sighted person would. Any blind person has tonderstanding of the drawing which has already been
pass through a period of apprenticeship before they will becquired; on the outside help available, and so on.

able to interpret a tactile drawing properly, and before the, L . . . .
P . g properly . %ach situation is therefore unique. Notwithstanding this,
are able to decide adequately whether the technique is

T . . ._some general principles remain constant, and these need to
useful for them. Even when this brief apprenticeship perio L L ,
. . L ._be borne in mind. The first is that only when the fingers are
has been completed, while reading any individual drawin . .
. . . 1 movement can they feel relief - once they stop moving,
a blind person needs time and patience and, above all - this . : . . X
. . their capacity for perception decreases rapidly. For this
is really crucial - adequate verbal support.

reason, readers may run their fingertips over the same area
None of this detracts from the communicative efficiency obf a drawing several times, perhaps approaching it from
relief drawing, nor from the fact that it performs functionsdifferent directions, or moving at different speeds. This
which words and other means cannot. But a precismeans that the surface of a tactile drawing - both the raised
awareness of the limits of tactile graphics and of the speciphrts and the base - should be as smooth and as pleasant to
characteristics of the medium are essential if we are touch as possible.

make best use of the technigues available. o . . .
q A second principle is that, in general, effective readers

. . . alternate between an overall survey of a picture and an
1.4. How the fingertips explore a tactile exploration of details. They have realized that a step
drawing forward on one of these dimensions can make possible a

o i step forward in the other. To take the example of the picture
To explore a tactile picture, the reader runs the fingers % fig. 12, it is the detail of the two fingers pointing

bf)th hands rapidly '?aCk and fprth over the surfaces of thjepwards which shows that the picture is a representation of
picture. The perceptions acquired gradually come togch%lrhand; but it is only the vertical position of the arm, and

to form mental images which become progressively MO e fact that the two other fingers and the thumb are folded

detailed and complex. inwards which shows that the index finger and forefinger
Since the mental image builds up gradually, it is no@re extended in a victory sign. In general, it is true that
possible for a reader to have even a rough overall idea igfentifying a part is a good clue to the whole, but that a
the picture, or what it represents, at the beginning. A littlglearer sense of an image’s overall meaning is also a good
time is required before any significant understanding i&ey to guessing details.

obtained. It should be noted, however, that although both orientations

On the other hand, it would be wrong to think of theare important - recognizing overall meaning in order to
process of exploring a picture as a simple lineainterpret details, and analyzing details in order to get a
accumulation of information, or as a mechanical successidigtter idea of the whole - it is the first which is more
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crucial. It is only when a reader has a clearer overaWorst situation regarding powers of sight. This does not
conception of an image that s/he will be able to reduce thmply, naturally, that tactile graphics may not be fruitfully
range of possibilities and have a good chance of identifyingsed by partially sighted people who use touch as an
details. In fig. 12, the identification of the V-shape formedadditional medium.

by the two fingers could, on its own, outside of the Com.eﬁr:inally, it is important to emphasize that the approach to

of a hand and arm, have an enormous variety of meanlnqs. . : . .
. . - e actile drawing should vary in accordance with the age and
For this reason, especially at the beginning, readers’ fingers

usually seek out the overall pattern of a drawing, thgspemally with the degree of experience readers have of

. . . visual representation. This guidebook will not deal with
general outlines, so as to be able to form a preliminary 'd?ﬁ' . S . . .
. is question to any significant extent, since it merits
of what it represents.

separate discussion. We just try to outline the general
This implies that it is necessary to give a reader - alongsiddaracteristics of tactile drawing. Subsequently, those who
the drawing itself, a written explanation which describesre interested will be able to go on and acquire more

what it is. This helps to overcome initial disorientation.specific skills and techniques - e.g. those especially suitable
Words can provide crucial initial clues and frameworks ofor readers with a particular level of education or general

interpretation - and thus give pictures the chance to perforkmowledge; or those techniques most appropriate for those
their specific function and communicate what words wouldvho are accustomed to adapting themselves to blindness,

never be able to. and to using tools like Braille, as against those who have
become blind recently and who tend to resist using tools
1.5. Who this handbook is for specifically for the blind.

This manual deals with tactile graphics as a technique f&' hqs alt;e?dy l;egn st;ssed. that an){ person ”ei‘,’s Sr? me
communicating  information  about  the physicaltra'n'ng efore being able to interpret images. In this, the

environment to the blind. We are therefore WritingbI|nd are no different in principle from the sighted - who

primarily for sighted people designing pictures for the"ay be accustomed to "seeing" the surrounding world, but

blind. We will not deal with, for example, the drawingsWho still need to learn to "look” and to "read" the images

produced by the blind themselves - notwithstanding th@’hICh surround them. ,HOW training for tactile 'mages
evident interest of this subject. ought to be organized is an undeveloped area. It will be

necessary to work out methods for training child or adult
In addition, we should specify that when we talk of thereaders to imagine the real objects which pictures represent,
blind, we have in mind primarily persons who areor to master the elements of relief drawing. We repeat that
completely sightless - either because they have been bligigls introductory manual only aims to provide a base from
from birth or because subsequent accident or disease hasich it is possible to start.
left them without any residual sight. Tactile drawings
should be designed primarily for people who are in the
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_ Take a couple more examples - another architectural one
Chapter 2 (the Eiffel Tower in fig. 14), and a topographical one (the
map of the town centre of Turin in fig. 15). In the picture of

HOW to the Eiffel Tower what comes out clearly, apart from the

shape, is the criss-crossing pattern of the metal structure;
. . . although this is simplified, it comes over clearly. In the

Sl mpllfy PICtU reS map of the centre of Turin, the overall pattern formed by

the principal streets is simplified and emphasized; this

creates a pattern which is easily recognized and memorized,

Before starting to draw, it is essential to carefully analyzg) + 4t the same time specific to Turin, so not over-general.
the things which are to be represented, so as to choose

which elements should be kept in the picture, and whick€t us try and give more precise guidelines. The first rule to
left aside. Once again, any form of representation, whethBgar in mind is that any drawing should make the overall
it is for the blind or the sighted, always involves makingshape clear; so the borders of objects should be as clear as
difficult and often painful choices, for many details will Possible. This is not always easy to achieve. Fig. 16 shows
have to be cut. Many details which seemed so importafttree with foliage which presents a very ragged outline; in

when one starts to draw will, in the final analysis, pdhis case, too close adherence to the real shape would
recognized as dispensable. produce an over-detailed and confusing image which could

o o . _ ~_not be properly distinguished by the fingertips. The relief
Drawing in relief is no exception to this general p”nc'ple-drawing suggested in fig. 16 simplifies the outline
Indeed, because tactile drawing does without so many %equately.

the refinements of ordinary visual drawing or painting - _ _
doing without perspective, shading or colour - it demand®bVviously, objects should normally be presented whole;

particularly drastic preliminary selection of the elements t@bjects which are half hidden by others are difficult to
be represented. recognize and tend to cause confusion.

So we may say that the first rule anyone producing relig/hen very complicated shapes and lines need to be

drawings has to keep to is that a large amount depresented, an attempt should be made to simplify them;

information needs to be eliminated. This does not meafonsider the case of a highly indented coastline, or very

however, producing pictures which are vague ofregular boundaries between states on a map. Once again,
over_generaL some Stylization is necessary (flg 17)

The picture of Turin cathedral shown in fig. 13 gives arln many cases the border of an object cannot be precisely

overall idea of the kind of simplification which must bedefined - as when a shape is very irregular or very
obtained in drawing the front of a church. dispersed. In this type of case, it would be a distortion to

) ) o . . _ base a drawing on an outline. It is better to try and capture
It is not easy - indeed, it is probably impossible - t0 giV@he yarious elements which make up the object by
clear criteria which would apply to all situations to i“dicateportraying its internal structure.

what are the most important elements to pick out in a o o '
drawing. In general, it may be said that someone preparifj) €xample is given in fig. 18, where a representation of a

a drawing should aim at a simplicity which captures thdine tree reduced to a simple triangle is contrasted with an
essence. This means that the draughtsman must alwaysafgmpt to convey the overall structure of the same tree,
to get to the deep sense of whatever is being represented albeit in simplified form.
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An approach which conveys an outline of an object doespproach blind people adopt to reading a picture. This has
not, of course, exclude one which communicates an innévo consequences. The first - which will be discussed later
structure. Many effective drawings combine the two- is that other techniques must be adopted to convey the
approaches. third dimension. The second consequence - which is more

- . . . . directly relevant here - is that without perspective it is much
Someone designing a tactile drawing needs to give an idea y Persp

. . more difficult to convey continuity in space, and distances
not just of the overall shape and structure of an object, but y ty P

L . : - and relationships between objects.
also a precise idea of essential details. Here it is necessary P )

to choose among the almost infinite possibilities. It is &or example, unlike in an ordinary drawing for sighted
useful guide to think of the "unique" features which markpeople, in a relief drawing the different sizes of objects
out an object as specifically that object. For example, in thelative to each other no longer give an idea of the distance
description of a historic building, a drawing of a windowbetween them. When fig. 21 is explored by touch rather
should contain the essential features of the architecturddan by sight, the connection between the pedestrian and
style of the building in question. Fig. 19 portrays a windowthe car tends to be completely lost. The car, which is
of Palazzo Carignano in Turin, bringing out the distinctivesmaller than the woman, is not "seen" as an approaching
form of the decoration, which recalls the headdress of amanger for the pedestrian; a reader might even interpret it as
American Indian chief. The principle is similarly illustrated a miniature model in the picture by chance. In any case, the
in fig. 20, which emphasizes a particular shape of nose gedestrian and the car tend to be perceived as essentially
the most distinctive trait of a particular individual's face.  separate from each other.

Sometimes the most distinctive detail of an object will bélhis is, therefore, another intrinsic limitation of the
very small. In this case, it may be represented separately oredium of tactile drawing, and of the simplification of
a larger scale. images which it requires. This limitation can to some extent

. o N . . be overcome by an explanatory text accompanying the
Since it is necessary to simplify the images of tactile Y P Y panying

. . L . drawing.
drawings in order to avoid giving too much confusing 9
information, it will normally be necessary to eliminateVery often drawing pictures which will be reproduced in
background, and all the information that contains. So in theelief involves removing features which make an object
drawing, the background becomes smooth and anonymowgsthetically pleasing to the eye. Of course, sometimes
However this makes it far more difficult to convey thesimplicity can be synonymous with beauty. And we
specificity of situations, and of objects whose meaningertainly do not wish to assert that aesthetic criteria should
depend on their surrounding context. necessarily be ignored in drawings for the blind. However,
. . . normally the prime function of tactile graphics is to conve
It is a very different matter to see a bhoat against thg y P . . grap . . y

. u%eful information regarding the characteristics of this or
background of a raging sea, and to see the same b?ﬁl . . ; . .
. at object and its relationship to other objects.

completely divorced from any context. The lack of
background in tactile drawings is, therefore, a very serious this manual, we do not deal with the aesthetic aspect of
limitation to the technique’s communicative capacity. Forelief graphics (while recognizing the importance of the
this very reason, it is essential to think hard about how th&ubject). We simply wish to point out that when an image
information lost can be transmitted by other means. is simplified, this tends in any case to accentuate its

. . . "functional" side. An object like the telephone, for
As we have already said, tactile drawing does not make use J P

of perspective since this does not fit in well with theexample, (fig. 22) tends to lose its peculiarities and become
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a stylized image which will be roughly the same in allform the point we started out from - the comment that it is
pictures, for this makes it easier to recognize by touch. by no means easy to find the right balance between images

. o . which are too detailed and carry too much information, and
This does not mean that it is impossible to draw telephon?ﬁ Y

of all shapes and fashions. But the demands o ose which are too skimpy and oversimplified.

simplification impose limits to the extent to which the Given the greatly reduced range of resources which it has at
variety - and hence also the beauty - of objects in thés disposal, tactile drawing faces (even more sharply than
external world can be effectively conveyed in tactiledrawing for the sighted) an acute dilemma. On the one
drawings. It is as well to be aware of this when makindiand, there is the risk of drawing an object in so general a
decisions as to how to go about drawing a particular objecform that it loses all its distinctive features. So a chair of a

. o i . .. distinctive style (fig. 24) may be transformed into a
Finally, simplified drawings designed for reproduction |nC mpletely anonymous object (fig. 25). On the other hand
relief tend to give an idea of the world as being a good de pietely y ) g ’ '

L . . . . dfhere is the risk that - in circumstances where it is more
more orderly than it is in reality. This may mislead a blin . - . :
reader essential to portray a chair in general - a failure to pick out

the essential may lead to a drawing which is weighted
Take, for example, a jug and glasses placed irregularly ondawn with superfluous detail (fig. 26). It is not easy to
surface. In a simplified drawing for a reproduction in tactileknow how to simplify the innumerable types and shapes of
form, these will be neatly lined up and separated from eadathair which exist in the world, and choose a form which is
other so that they can be easily recognized by touch (figdequate for particular circumstances. In some cases, an
23). This rearrangement abolishes most of the casualnesdrobge like fig. 27, without too much detail, but not too
the original positioning in space. easily confused with other types of artefact, may be the

. . ost appropriate.
After having analyzed these various aspects o?] pprop

simplification of drawings, we can restate in more precise
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Chapter 3 3.2. Scale

Any representation in relief of a real object must keep
strictly to the scale which has been decided on. The

C hOOSIﬂg proportions between different parts of the object must also

be respected, naturally, and the proportions between

Ap p I’Op I’I ate G I’ap h |CS different objects in the same picture.

The scale for a drawing should be decided bearing three
factors in mind. The first is the format of the paper. As we
3.1. Format have said, it is better to keep the format constant, which
At least three essential criteria need to be borne in miri@#€ans that the scale has to be smaller or larger, according
when choosing the format for a tactile drawing. to the real size of the object or objects represented. A

] ] . butterfly will have to be enlarged, an elephant scaled down.
Firstly, a size should be chosen which allows a reader to

"see" the overall shape of whatever is being represented ggcondly, it must be possible for the fingertips to feel those
its entirety easily. This means a size which more or ledgatures of the picture which are considered most

Corresponds to the Span Of the hands placed side by Side.interesting. ThIS W|“ USUa”y inC|ude the Outline Of the
overall shape - the profile of an apple, a house, etc. - and

Secondly, make sure the edges of the sheet of paper fd getails thought to be most relevant - the stalk, the
which a tactile drawing is printed provide useful gu'de“ne’%himney, etc. If a detail would be too small to be easily

to the boundaries of the picture. perceived by touch, it can be drawn separately on a larger

Thirdly, for the sake of simplicity and so as to keep printingcale.
costs down, try and keep to standard sizes used in t'?‘ﬁirdly it should be remembered that

in general, the
printing industry.

smaller a drawing is, the quicker it will be recognized. This

An A4 format (210 x 297 mm.) meets these three criterig@Pplies especially to the overall shape - the outline of a
and is commonly used for tactile drawings. The rectanguldlouse, a car, a household object, etc. The smaller the
form allows the reader to perceive clearly the differencélfawing is - provided that the essential features can be
between the horizontal and vertical, and as far as size go&8sily picked out by the fingertips - the fewer movements

it corresponds roughly to the span of the hands with th&€ fingers have to make over the paper and the quicker the
fingers spread out. reader will grasp the sense of the image.

Much larger sizes than A4 tend to be counter-productivd.ne scale needs to be clearly indicated on every drawing.
The hands tend to get lost on the drawing: if the hands afé'e most effective symbol for indicating scale consists of a
too distant from each other, it becomes impossible to know ¢M.- line broken into five equal segments (fig. 28). Any
where one hand is relative to the other, or relative to theegment then represents a given distance, according to the

edges of the paper. In addition, a large sheet is liable §sale adopted: €.g.1=1m., 1 =10m., 1 =100m., and so on.
have too much information on it, and this will be difficult This scale symbol should be placed in the bottom left of the

to assimilate all at once. sheet of paper. It may be positioned either horizontally or

_ . vertically, depending on how the object or objects
Confusion may also be created if readers are presented Wt'gbresented are oriented on the paper.

drawings in formats which are continually changing.
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Sometimes, especially in pictures for children, other scal€he page number should always be placed in the upper
symbols are used, which may be more immediatelyight hand corner of the sheet.

comprehensible. The stylized figure of a man (fig. 29) i . . N . .
often used to indicate the size of a building; a Iife—sizejt{Ithe drawing or graphic has a title, it is essential to begin

(1:1) drawing of a coin may be used to show the size of anIS in the top left comer of the page; this arangement
insect (fig. 30), and so on makes the best and most regular usage of the space

available on the page.

In more complex series of drawings - for example those |1i1 L
. . . i pe drawing itself may occupy the whole page, except for a
an architectural guide to a city - there may be a final sheet ~ . .
margin of at least one centimetre along all four edges of the

at the end of the series which sets different buildings .
sheet. These margins are necessary for two reasons.

alongside each other in order to provide a more direca. : . . .

. . . . rinting techniques often produce imprecise or blurred
comparison of comparative size (fig. 31). . . .

results at the edges of a page. In addition, since a tactile

Having stated the above rules and guidelines regarding tdeawing consists of images raised in relief, it can only be
scale of drawings, we are forced to admit at once that thepeoperly perceived when it protrudes above a smooth, flat
is one important and frequent exception. It is ofterbackground extending on all four sides around the raised
impossible to make all the parts of a tactile drawingarts.

conform strictly to the same scale. The lines which mak . .
y Fn some circumstances, it may be helpful to the reader to

up a drawing must not be thinner than a certain minimum, . . . -

. . ihdicate ground level with a line. However, this is only
otherwise they cannot be perceived by touch. In the sarrée ropriate when the around is an essential part of the
way, in order to make sure that details kept within the mainpp P 9 P

. . . e representation - as is the case, for example, in a drawing of
drawing can be easily perceived by a reader’s fingers, th%e/ L o : .
. building - and when it will not lead to possible confusion.
may need to be drawn on a slightly larger scale.

3.3. Layout of a page 3.4. Dots, lines and planes

The sheet of paper, with its fixed edges and its centrg;4.1. The significance of relief

makes up a system of coordinates by which readers Cf’WgeneraI, it is the features raised in relief which we want

orient themselves, and a drawing has to be carefully Iocat%j attract readers’ attention to. Normally, therefore, it is the

within this. space. First of all, however, ,it is necessary t%bjects being represented which stick out clearly from their
decide which way up the sheet of paper is to be read. In tﬁgckground

case of A4 format, it is preferable as a rule to use it

sideways, with the long side as the base - since the twidis does not mean, however, that, in tactile graphics, the

hands, placed side by side, in a natural position, with theeight of relief has any necessary relation to the height or

fingers spread out, fit the paper better this way. depth or volume of the object represented. Nor, vice versa,
does it mean that an absence of relief indicates empty space

Howgver, .this.rule should not be adhered to rigidly. Maméurrounding an object. The kind of relief drawing described
drawings inevitably extend upwards and downwards MOre  wis manual differs from the various high relief

than horizontally. It will therefore be necessary for the[echniques which have traditionally been used with the

reader to rotate the page through 90 degrees. Eveﬂ/lnd precisely on this point: there is no relationship

drawing, therefore, should include an arrow in re"efbetween relief and volume. It is perhaps worth reiterating

showing WhiCh way is “P (see plate 1). This arow Shoulgnat high relief and tactile drawing are two completely
be placed in the bottom right corner of the page.
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separate techniques of representation. Both are importabhly a clear awareness of the limits and constraints
and have their uses, but each has its own speciamhposed by the fact that perception is solely through touch
characteristics. makes it possible to use tactile graphics effectively and to

. . . . - the full.
In tactile graphics, the main function of relief is to render

the d.ots, lines and planes Whlch make up a drawmg 4.2 Dots in relief
perceivable to touch. These dots, lines and planes, and the

way they are combined together, draw very different thing§he dot of the Braille alphabet (plates Il and lll) is the
in different pictures, depending on what we want tosmallest dot which it is practical to use in a relief drawing,
represent, and on the way which has been chosen udless the dots serve simply to trace a line (i.e. a dotted
represent it. line) or to fill in a hatched space. In these cases it is

possible to use finer dots because what counts is the effect

Take th? example of a town plan drawn t.o a re!atlyely smagf a number of dots next to each other in a line or covering
scale (fig. 32). Normally, the streets will be indicated in

. o . . a surface.

relief, but not the buildings. This means that the raised parts

in the map correspond to something which in ordinary lifdlowever, Braille dots should never be used in a tactile
is usually perceived as empty space and as an absenceligiwing except for any writing it may contain - otherwise
buildings or other constructions. In the map, the streets aféaders may try to interpret what they imagine to be
indicated in relief because they are seen as important afysterious or incomprehensible letters or groups of letters.

we want to focus readers’ attention on them. For this reason, if a drawing requires individual dots, these

On the other hand, when a map is drawn to a very largdould be larger than the Braille dot, or in any case not of a
scale, as a plan of a park might be (fig. 33), and the aim kénd to be confused with the latter.

no longer to focus readers’ attention on the route but, S&¥ e distance between dots. and the way they are grouped

on the location of the benches and of the trees in an aven%ag ether in a drawing, also must not cause confusion with

the approagh c;hapges. In this case, relief |§ used f%rraille. Braille of course has fixed patterns and fixed
symbols which indicate benches and trees, while the ro ensions - so keep away from these

becomes background, empty space - an empty space which

is, however, bordered by the surrounding outlines whick it is too big, a dot ceases to be a dot and becomes a plane,

show where the edges of the avenue are, and in whi#hus changing its communicative function. However the

direction it runs. point where a dot stops being a dot is not only a question of
) ) L ) , . Size - and thus a problem which could be solved just by

This, then, is what relief is used for in a tactile draW'ngavoiding dots larger than a certain number of millimetres in

Now let us move on to the various signs - the dots, "neaiameter. For it depends also on context, and on the

ar.1d plan.es - Which Qny relief drawing is made up of. W?neaning which that context gives a dot or a plane. For
will consider the possible uses of each of these fundamen ample, in a geometrical figure a dot at the centre of a

elements of a relief drawing, remembering that they WIIIcircle will still be the centre of a circle even if it is large.

aFways °”'¥ be feIF, not sgen - a fact W,hiCh mgkes MaYhereas the dots which are drawn on the side of a ship to
signs used in drawing for sighted people impracticable. represent the portholes are likely to lose their meaning if

they become too large.
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3.4.3. Lines in relief may be drawn thinner than a continuous line, and still

Beneath a certain threshold a line in relief is difficult toremam easy to perceive.

perceive. This threshold is roughly 0.5 mm. of width. A number of printing techniques make it possible to create

- lines of differing heights. As we have already said, these
Relief lines must not be brought too close to one another g heig y

otherwise the fin : . . o (?iffering heights do not necessarily tell us anything about
gers will perceive a single line instead o ; . . .
two separate lines. This minimum distance is around 2 mrrt{wf height or. SIZPT of the objects representeq. Different
heights constitute instead an added means which someone
These are, however, only rough thresholds. There adesigning a drawing can use to communicate information.
several reasons for this. The ease with which a line can Pr?
perceived does not only depend on its width, but also on the
height of the relief, on how much resistance it offers to the = as an "object". So a simple line may be used to
fingers passing along it (some printing techniques give represent something which is roughly linear in shape,
stickier lines than others), and on its shape in cross-section.  or which is at any rate thin and long (fig. 34).
So a relief line with rounded edges is less effective than one
with sharper, more "aggressive" edges, which sticks up
more brusquely from the paper. In addition, the effects of
width, height, resistance and shape in cross-section all vary
with different printing techniques - so someone designing a = as an element in a pattern. Here however it must be
tactile drawing has to think of what will be most suitable remembered that the visual experience of hatching
for the reproduction technique being used. All this means  and contrasts of light and shade as a means of
that anyone designing drawings to be reproduced in tactile  representing variations in lighting, shadows and
form needs to obtain some practice in the particular differences in depth cannot be communicated by
reproduction technique chosen. tactile drawing. In a relief drawing, hatching is only
used to fill in different areas which need to be
distinguished from each other because they have
special characteristics or significance (fig. 36).

general, a line in relief can be used in at least three ways:

m as a border. In this case the line creates an outline
around an area (fig. 35). We will return to this point
when we deal with areas in relief.

As we have said, there is a minimum threshold under which
a line cannot be readily perceived. But there is also a
maximum threshold. A line which is too wide ceases to be
a line and becomes a flat surface - so changing itdowever a line in relief is used, irregularities which are so
communicative function. This is especially important insmall that they would be difficult to perceive need to be
lines like those representing major roads on a map, whemjminated. An irregular outline certainly should remain
if the line is too large, the finger has difficulty in following recognizably similar to the original, but its elements must
the direction of the line because it cannot feel both edges bé easily identifiable by touch (fig. 37).

the line at the same time. Obviously there are many othgr . . . . .
. : o ometimes even irregularities which are easy to perceive,
occasions in which it is important for a reader to be able

follow a line’s direction easily. tlg)ut arg too frequent, neeq tol be eliminqted (fig. 38).. The

objective should be to simplify the outline so that it is
Dashed and dotted lines are more easily perceived by tkasier for the reader to reconstruct the shape in his mind. If
fingertips than continuous lines because by stimulating ththe outline is too complex, this process takes a long time
fingertips they continually recall the reader’s attention tand is frustrating.

their presence. For this reason, dotted lines in particulzi\rr] other cases, when an important curve is not readily

discernible because it is only slightly curved in reality, or
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when a sloping line is only slightly oblique, it may beAny particular type of hatching in a tactile drawing
necessary to exaggerate so as to make the curve or the slsigmifies something different from other types of hatching.
easy to perceive, and avoid uncertainty. So on a town plan, for example, all the squares with trees

It is not always easy for the fingertips to distinguish a WaV)z; 9 dkgt:ifraeggfszrssebi: dntsaok;nnd of dot, all the car-parks

line from a jagged line. Especially if the finger runs along
the top of a line rather than sideways along the edge, it do#¢hen the area enclosed by an outline is small, use
not always manage to tell the difference between saw-likine-grained hatching. If you use large dots, lines or squares
points and wavy curves. This is due to the roundeglou will be forced to place them close together, and the
configuration of the fingertip. Once again, it is necessary téingertips may perceive them as a continuous raised
exaggerate the shapes to avoid confusion. surface.

When two or more lines in relief meet, they should nott is important to bear in mind the relationship between the
meet completely - otherwise the fingers perceive a kind dafirection of hatching and the shape of an area which is
knot. A small gap should be left at the joint. However, thidilled in. For example, it would be misleading to fill in a

must be so small that it is not noticed. long, thin area like that in fig. 40 with hatching that ran
parallel to the long sides of the area. This would be likely to
3.4.4. Planes in relief accentuate one dimension of the area at the expense of the

To make sure that planes or surfaces in relief can be eas(ﬂghers’ and the shape would be difficult to perceive.

perceived, they must have a clearly identifiable shape arthe shape of very small areas cannot be readily
their outline should normally be closed on all sides. distinguished by touch. For example, a circle 5mm. across
is not easy to distinguish from a 5x5mm. square. The

In general, an outline in relief will not be enough, on itd o e threshold which it i icabl |
own, to give the impression of a plane. At least when thinimum size threshold which it Is practicable to employ

space enclosed by the outline is fairly large, the mo&epends partly on the thickness of the line used to draw the

effective way to communicate the idea that it is a solic?u“me’ gnd ,On how it is filled in (whether the whole
surface is to fill in the outline with the relief equivalent Ofsurf.ace. 'S, ra|§ed .above the background or whether the
hatching. This can be quite light, just so long as it L@utlme is filled in with dots, etc.).

distinguishable from the smooth background. Fig. 3%lanes which are too large also cause problems. Fingertips
compares three possible ways of representing a solignd to get lost on large surfaces - they lose contact with the
surface - via a simple outline, a raised solid surface, and aatline and cannot recognize the overall shape. This is
outline filled in with dots as hatching. especially true for smooth surfaces which are completely

When an outline is filled in with "hatching", there shouldraised’_ rather than filled in with hatching; hgre the
be a gap of at least 2mm. between the outline and the dgpsgemps may even forget that they are on a raised area

or lines inside. Otherwise, the outline may not stand oJf"ther than on the background to the picture. In general, a

clearly enough. If there is a very clear distinction between %Iane is easy to perceive only when its boundaries can be

particularly bold outline and very fine-grained hatching, aEOUChEd fairly readily.
little less than 2mm. may be sufficient. As between two lines, a minimum distance must be left

Various kinds of hatching may be used. Plate V gives SonﬁeeMeen tWC_) pljmes placed n.ext to each other', tthtOp therr}
of those which are easiest to perceive. eing perceived as one continuous area. As in the case o

lines, this minimum gap is about 2mm. As with lines, the

150 Disegnare per le mani



exact distance will depend on factors like the thickness @fre more prominent than others - in terms of how much
the line used to trace the outline, the shape of itthey stick out from the background as well as in terms of
cross-section, etc. - but also on the shape of the outline wfdth and length - make it possible to differentiate much
one plane relative to another. So if one plane fits intonore the elements which make up a drawing.

another, like a mortise, the gap between the two areas V\L|1

| )
; k le. W ht tt t a flat,
have to be larger than 2mm. (fig. 41). axe an example. We mignt want 1o represent a fia

patterned surface (say ceramic tiles or a painted window),
At the same time, do not go too far in the oppositavhere the decoration consisted of complicated geometric
direction, and separate raised surfaces too much from ofigures - some of which were more prominent than others
another. In tactile drawing, even distances which seeiffsee fig. 43). It would be very useful here to use relief of
small to the eye may have the effect of separating aredsferent heights to distinguish between various elements of
from each other. So the reader may get the impression thhé pattern. Since a painted pattern of this kind is
the things represented by these areas are much further agarnpletely flat in reality, it is clear that the height of relief
than they actually are. Remember it takes much longer fam the tactile drawing is in no way functioning to represent
the fingers to build up an overall image, and therefore it ikeight or volume.

much more difficult for them to form an idea of the spatia

. : . . |I—|avin said this, it has to be admitted that the distinction
relationship between the various components of a drawin 9

gx:')etween tactile drawing and bas-relief is not quite as sharp
As usual in tactile drawing, the height of a surface in reliehs we have implied. As we have said, there are intermediate
has no necessary relation to the height or bulk of what @inting technigues - like thermoform and gaufrage - which
being represented. can be used to produce drawings in relief with different
heights of relief, and also to produce bas-reliefs of varying

Smooth, flat surfaces not raised in relief communlcat% . .

. . . . . eights. But another reason why the distinction cannot be

different information when they are outside an object or . . , .
ade absolute is that although blind people’s tactile

when they are enclosed by relief. Surfaces of the first kin howledge of the size of objects can be partially

constitute part of the background to a picture, those of the o o .
.p g . .p i . [}ranscended by training in the abstraction inherent in
second kind take on a meaning which varies with th

. awing, this direct tactile experience of objects cannot and
context. They may represent a window, for example, a Iabe[1 9 P )

on a notebook, or any number of other things (see fig. 42).s ould not ever be contradicted.

This means that while relief of differing heights is often
3.4.5. Relief of different heights used in tactile drawing to signal differences which have
As we explain in a later chapter, with some printingnOthi_ng to do with the real.volume ofthet.hings represented
techniques, it is possible to produce relief of differing’ a's in the example mentloneq above - in cases Where.the
heights on the same drawing. objec?ts r.eprese.nted |r.1 a drawing do h'ave volume, if relief

of differing heights is employed, this must not send
We have already stated many times that one of the definimgessages which contradict the real volumes involved. For
characteristics of relief drawing is that there is no necessagxample, in a bird’s eye view of a building which, in the
relationship between any differences in the degree to whigaal world, has parts which project up into the air to a
relief protrudes from its background and the height or bulldifferent degree, if relief of different heights is used to
of things in the real world represented in the drawing. Thiglistinguish the various sections of the building, this must
does not reduce the potential of relief drawing, but greatlyake account of the relative heights of those parts. It would
increases it - for it widens the range of graphical resourcég quite wrong in this kind of circumstance to represent a
at a draughtsman’s disposal. Dots, lines and planes which
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part of the building which was lower in reality with relief part of the building needs to be differentiated by a different
that projected further from the background (fig. 44). type of hatching: giving different heights of relief to

. . . .. different surfaces would not on its own be enough. The
It should be emphasized, in any case, that higher relief gn . .
. . R Ingertips need to be able to tell clearly all the time when
its own is not enough to distinguish one plane fro

another, or from the background of a picture. If you want t ney are on one type of surface and when on another type.

. . %therwise they would tend to confuse one smooth plane
bring out the difference between one plane and another you y . P

. . ~ with another, and with the background.
need to add some kind of texturing (unless you are drawing

a window, empty space, etc.). In cases like fig. 44, each
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Chater 4 in the drawing to depict the faces of the cube which are not
apter head-on to the observer.
Fig. 46 gives two different kinds of axonometric projection

IﬂthdUClng of a cube. Unlike perspective techniques, isometric and

other axonometric projections give a precise representation

th e Th | rd D | me nS|O n of the dimensions of an object. Like perspective techniques,
however, they also introduce distortions - making them
difficult to interpret by touch.

As we have said several times already, in relief drawing,
the height or size of the relief does not have the function &f. 1. Orthographic projection

representing the volume of objects in the real world. Its

purpose is simply to make dots, lines and planeghis leaves us with plans, sections and elevations,
perceivable to readers’ fingers. But in that case, how C&ﬁchr?ically.knoyvn as orthog'raphig projectign - the type of
we represent the depth of objects? How can we introdud@P View, side view or front view given e.g. in fig. 50 or fig.

the third dimension in a way that is precise, clearl)51- What is orthographic projection? A full explanation can

understandable and compatible with the simplified imagel€ found in a man.ual of drawing - here we will just give a
of tactile drawing? summary explanation and a few examples.

Anyone who is drawing for sighted people has a number ¢f an orthographi.c. proj.ection, the imaginaw observgr is
ways of representing the volume of objects. The maifituated at an infinite distance from the object and in an
methods are perspective, axonometric projection arffthographic - i.e. right-angled - position to the surface
orthographic projection (plans, sections and elevations 2€ing drawn. The projection lines coming from the object
giving a bird's eye view, a side view and a front view).2"® parallel to each other and perpendicular to the plane

Which of these methods is most suitable in a tactil&hich is being projected (i.e., the plan, the section or
drawing? elevation). Orthographic projection gives an undistorted

view of the object seen from the side, from the front, etc. -

There is no doubt that perspective is the technique whiGfiere is no foreshortening and dimensions are exact. Each
allows an artist to create a drawing which is closest tgjew of the object (each plane or elevation) is drawn at

reality as it appears to our eyes. However, the retreatifgyht angles to another view (another plane).
lines of perspective - converging together on some distant

point behind the picture - distort the objects represente
significantly. The eye soon becomes used to looking al ) o
perspective drawings, and corrects for these foreshortening ~ Orthographic projection

distortions. But matters are much more difficult forrhe most effective method for the visually impaired to

someone exploring a picture by touch, since the,aster orthographic projections consists of a series of
innumerable oblique lines and angles in a perspectivgaqyal steps. The blind reader's hand needs to be guided
drawing are difficult to interpret. Even a shape as simple a§,er the surfaces of an object - the front, the side and the
a cube becomes difficult to interpret for readers who havi%p - then shown how these correspond to front, side and

to feel their way around the lines which represent the sidefép elevations stuck onto the inner surfaces of an open box
or top of the cube (fig. 45). It is far from simple for a blind,;,c -4 5 "projectometer"”.

reader to "see" square faces in the irregular rhomboids used

.2. How to introduce the blind to
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The "projectometer” (fig. 47) is a simple cardboard model drawing. Orthographic projection is well suited to relief
a sort of cut away box - made up of three planes at righirawing for at least two crucial reasons. The first is that the
angles to each other. In fig. 47, the upright, vertical plane @bint of view, contained in orthographic projection, of an
the back of this open box is labelled P.V., the horizontabbserver situated at an imaginary, infinitely distant point is
plane P.O., and the lateral plane at the side P.L. (frothe most similar to the "point of view" which blind people’s
elevation, plan, and side elevation or section). fingertips - in immediate contact with objects - have.

To use the projectometer, you take an object which cafhe second reason is that orthographic projection makes it
easily be recognized by touch - such as a cube - and placedissible to gain a precise idea of the relationships between
in the "projectometer”. the dimensions and bulk of different parts of an object. The
Now imagine that the object (in our case, the cube) projec%)Iind.person only has to consult the scale .printe(.j beside the
. . : . cffawmg to be able to measure the exact dimensions.
images of its three types of face (front, side and top views
onto the sides of the projectometer. To illustrate this, yotlihe choice of how many elevations to present to a reader
need to put reproductions of the three faces of the objefftont, side, plan, etc.) will depend on the information you
onto pieces of cardboard, and stick these onto the walls whnt to communicate. Sometimes one view will be enough,
the projectometer. These pieces of cardboard obvioushs in the case of a coin (fig. 49). Sometimes at least two are
need to be the same dimensions as the faces of the cubeeded, as with a drawing of a computer (fig. 50). In other
and easily distinguishable by touch. On the vertical planeases, all three viewpoints are needed, as with a cow (fig.
(P.V. in fig. 47) of the projectometer you now have arbl). In still other cases, a front projection may be
orthographic projection of the front view of the cube; orsupplemented by another projection of part of the object -
the lateral plane (P.L.), a projection of the side view; and ofor example, in a drawing of a church like fig. 52, the front
the horizontal plane (P.O.), the plan. elevation may be supplemented by a plan of the portico
You can then unfold the projectometer onto a flat surfacee..n tranc.e. 'T] some cases, it may be necgssary 0 .have. up to
Six projections. A car, for example, might require five

The three projections (front elevation, side elevation or . . .
. bro) (. . L . ._elevations: the two sides are likely to be the same, but the
section, and plan) thus lie side by side in positions which.

allows their relationship to each other to be understood (fi VI.?fWS frtom the front and back, top and bottom will all be
48). The same operation can then be performed wit rerent.

gradually more complex objects. Each time, the blindrhese different viewpoints may be presented on the same
person must be allowed to feel the faces of the object, theheet or on separate sheets one after another. Naturally, if
to touch the images of these faces "projected"” onto the sidieey are on the same sheet, it is easier to bring out the

of the projectometer. relationships between the different viewpoints: the
fingertips can move easily from a feature on one view to
4.3. The usefulness of orthographic the same feature on a different view and back again,

building up an idea of the object’s overall form in this way.
Sometimes it may be useful to accompany a drawing
Orthographic projection constitutes a set of rules which arerojected from one point of view (say the front) with
easy for a blind person to grasp; and the technique makestmaller scale projections of the three main elevations (plan,
possible to present different points of view of an objectfront and side) (see fig. 53).

Depth , and the third ) dimension ca.n be introduced 3t different elevations are drawn on separate sheets, do not
essential aspects not just of the outside world, but also f?{tro duce sudden changes in scale

projection in relief drawing
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Chapter 5 = make the link as clear as possible between the front

view of an object, the side view and the bird's eye

Sequences Of DraWI ngShree kin(;s of sequence follow a logic which is right for a

visually impaired person.

In many cases, it is a good idea to divide the description of a First we may have series of drawings which keep the
a complex object into a sequence of drawings. Graphical same scale and the same basic pattern, but which
description of a car, an insect, a part of the human body, &  gjffer in certain elements. One kind of such sequence
town, or perhaps even just the front of a building are all is shown in fig. 54, representing movement and
best split up into a number of simpler pictures. We have  change over time. Other examples might be different
already mentioned a couple of reasons why it may be yersions of the same map, giving different

preferable to use a sequence of drawings: it may be useful jnformation. It would often be confusing to include
to describe especially important details on a larger scale || this information on the same drawing.

separately from the drawing of the whole object; and it may
be very helpful to give more than one viewpoint or
elevation. More in general, the highly simplified nature of
tactile graphics often makes it necessary to present readers
with a series of drawings: tactile graphics reduces images to
their bare bones and cuts out a great deal of information.

= Second, a series of drawings may be arranged in the
sequence in which a blind reader is liable to explore
the object in question. This may mean ordering the
various drawings in accordance with the parts seen
(and touched) as one moves through a building (for
example). In other cases, it means conforming to the
However, when you do decide to split an image into &  sequence which someone follows when using the
sequence of simpler or more partial images, you must make object. Many blind people approach things from their
sure the successive drawings are in a logical order. The  gwn, utilitarian point of view, and tend to categorize
connection between the various drawings must be as simple things in terms of the relevance and relationship they
and clear as possible - otherwise the reader will get lost. I pave to themselves. This means they often have an
particular: "egocentric" viewpoint on the objects which surround

m be careful about the orientation of the various them, memorizing most clearly the aspects which
drawings in space - so about which way is up, which directly affect them. This needs to be borne in mind
way is north, etc. So a sequence of topographical when planning the best order for a sequence of
drawings (figs. 55,56,57 and 58) should all be pictures.

oriented in the same direction on the compass. A n Th"’d, you need to Compensate for blind peop|e’s

sequence of sheets of a map of a park, or a plan of @  tendency to start from analysis of details to build up
school or some other bUI|dIng, should likewise all be an idea of overall form. This means a”’anging

oriented in the same direction - with, for example the sequences of drawings in the opposite direction -
entrance, or some other especially prominent point starting with the whole and proceeding to the parts.
always at the bottom, at the top, etc. This rule cannot be observed too rigidly, however.
For the real problem is not so much that the blind
tend instinctively to go from the particular to the
general, but rather that they have difficulty in moving

= if you use drawings in different scales, do not make
the jump from one scale to another too drastic.
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back and forth in the two directions - from details tobetween an overall view (which is necessarily very general)
an overall viewpoint and vice versa. and drawings of details (which are necessarily

o N fragmentary). In the sequence of representations of Turin
These three criteria imply that it will often be useful to .g ) i q. p. . .

. . . . . (figs. 55-58), fig. 57 might be a suitable, intermediate
zoom in on objects - so giving an overall view in the first’.

. . . ; ) lplcture. This could act as a base or reference point to which
drawing, since this is the view which would be mos - .
cr . . one could return periodically. This could help readers to
difficult for blind readers to grasp on their own, and then o L
. : . make the transition in the two directions necessary - from
proceeding to more and more detailed views. If necessa

. L e general to the particular, and from the particular to the
however, take a step in the other direction, and go from the 9 b P

. eneral. The simpler this base image is, and the more
particular to the more general. In any case, make sure tﬁe o . .
istinctive - in other words, the more it captures the essence

transition is gradual - do not ask readers to make huge Ieag . . o :
. . . what is being represented - the more it will become fixed
between pictures which are too different from each other. . e o :
in a reader's mind and the better it will act as a guide to

Consider the examples taken from a street-plan to thenderstanding.

centre of Turin (f.|gs. 55-58). These pictures zqom II’]The second type of picture which is especially suited to the
gradually, so each is on a larger scale than the previous one; . . . o

. ] . way blind people approach drawings is a simplified overall

but at the same time, the link between one drawing and .

. X : . . view of the thing represented, drawn on a very small scale,

another is clear. The first drawing here (fig. 55) is a map of . : . o

. . . so that it can be recognized very quickly. This might be a

north west Italy oriented according to the points of the . . .

stylized Arc de Triomphe, for example, or a simplified

compass (for non-ltalian readers, the first map might be of. . . o
P ( b mig icture of the Mole Antonelliana in Turin (fig. 59). These

ltaly as a whole, or of Europe). The next drawing (fig. 56 epresentations may exaggerate certain features a little in
shows the location of Turin at the intersection of the river P Y 9

. order to bring out the most distinctive aspects of the object.
Po and two smaller rivers. Then the reader moves to 'Iahis kind of stylized image can help to guide readers
schematic plan of the centre of the city (fig. 57), and finall 9 P 9

to a more detailed description of the street pattern of a p%p[rough a squence of pictures and make the transition
. rom one drawing to another smoothly. And it can also
of the centre (fig. 58).

constitute a memorable image which will form part of a
Finally, note that at least two types of images can functiogallery of images in a blind person’'s mind - so that a
as reference points to orient readers. In a long and compldistinctive image of one building, etc. can be remembered,
sequence of drawings, it may be helpful to have, as @mpared with others, etc.

reference point or base, a picture which is half-way
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Chapter 6 » the sign showing the scale of a building or other
object in a drawing (fig. 61).

G rap h |Ca| Slg ns There are also a number of graphical signs and icons which
are easy to recognize by touch, and which can be used with
different meanings in different pictures. Table V gives a

and |COnS selection.

In the future, it is possible that some of these signs may be
Graphical signs and icons in relief drawing need to bgiven a standardized significance, so as to make recognition

simple, clear and easily perceivable by touch. It must beasier. As we have said, it is not advisable to have too
possible to recognize them immediately and automaticallymany conventional signs. It is to be hoped that each field -

) ) . ) e.g. technical drawing, geometry, topography, etc. - will
These conventional symbols - i.e. signs which have thg, out a small number of fixed signs which always have
same meaning every time they appear (at least in & V@ same meaning in that field. Where possible, the
context) - cannot be very numerous. Tactile drawing hasonyentional signs and icons should be similar to those
limited graphical resources at its disposal, so it would NQigaq for sighted people.

be advisable to use up too many of these with new icons
and signs. Tactile drawing is too new, however, to have had time to

establish this kind of standardization. As more and more

Two signs which have a fixed meaning in any drawing peqnle use tactile drawings, standardization will gradually
and therefore must not be used for any other purpose - are;; me.

= the arrowhead telling the reader which way a drawing
should be oriented (which way is up) (fig. 60).
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_ aware of what are the most important parts. It is better to

Chapter 7 use text for these purposes rather than devices like frames
highlighting a particular feature, arrows, or lines linking

ACCOmpanyl ng Text one part of a picture to another - for these devices would

complicate things significantly for someone exploring the
drawing with their fingers.

A pattern of dots, lines and planes as stylized angtext can also warn the reader of any simplifications or
simplified as a tactile drawing tends to be intrinsicallyexaggerations which it has been necessary to introduce into
ambiguous. Especially the first time the fingers run over thg drawing in order to make it more comprehensible - e.g.
picture, both the shape as a whole and any detail Mg¥atures which may even be essential parts of an object, but
legitimately be interpreted in any one of several ways. Onlijhich could not be drawn in that particular drawing, parts

an accompanying explanation can cut down this ambiguityf an object drawn to a different scale on the same sheet of
significantly. A text may tell readers right from the paper, etc.

beginning whether the rectangle in relief they have under
their fingertips represents a plan of a terrace, a piece ¥fords may also be able to tell the reader about effects due
paper or a side view of a brick. to lighting, colour and other aspects of the visual

experience which cannot be communicated by tactile
All drawings therefore need to be accompanied by a teXtgrawing. The aim of relief drawing is to help blind people
texts should in no way be thought of as optional extras. Ofee" aspects of the world which surrounds them; but this
course, the object of relief drawing is to communicate agoes not imply that we should pretend that the capacity for
much information to the reader as quickly and directly agerception they acquire through tactile drawing reproduces
possible. But this does not imply that tactile drawings neeghe experience of actual sight. Language can be used to
be independent of textual support - that would only forcgjescribe aspects of the surrounding world which cannot be

readers to make major (and unnecessary) efforts @fasped - including aspects which may appear most alien to
interpretation. Indeed, neglecting accompanying texhe experience of the blind.

reduces the potential of tactile drawing as one element in an _ _
overall system of communication. Finally, the accompanying text should try to communicate

the overall experience a sighted person obtains from the
Text needs to be designed for the specific purpose of beifging or situation represented in the drawing. This needs to
a supplement to drawing. It is not enough, therefore, to tak a description which is accessible to a blind person, and
a text written for some other purpose, and for sightefleeds to refer as closely as possible to the type of message
people, and simply reproduce it in a drawing. which can be perceived through a tactile picture. Once
The first aim of a text accompanying a drawing must be tg92in, what this kind of general description does is to
help the fingers to explore the drawing in the mosEompensate for blind people’s difficulty in constructing
economical and efficient way possible. For example, thinages which give a general idea of the whole, without
most effective approach to a drawing of the facade of G€iNg 100 generic. So images which are not just either a
building is to start from ground level and proceed upwarddn@ss of uncoordinated details or excessively vague.
tracing the outline of the building, then the most significantrexts may be presented in Braille or on a cassette.
features, then finally less important detail. Cassettes are preferable because they do not require use of

The text should point out the most important relationshipd® fin'gers and S0 can be listened to at the same time as
between different parts of the picture and make the read®Ploring the drawing.
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Since the connection between drawing and text is so clos&/henever possible, a text in Braille on a drawing should be
text can even be included on the drawing itself - as in gpositioned horizontally (i.e. horizontally when the picture is
ordinary diagram or illustration for the sighted. So althouglthe right way up). This makes it easier to read and avoids
it is important to avoid overcrowding a drawing with confusion in the interpretation of Braille letters which have
information, words of explanation, letters and symbols magn oblique configuration, like "i* and "e".

be included. These may refer the reader to a key,

explanatory note, etc. (fig. 62 - 63). ?Pshould be remembered that only a proportion - and not an

enormous proportion - of blind people can read Braille.
Writing on the drawing must be in Braille. This applies toThis implies that the use of text on drawings themselves
numbers too. For references to a key, it is better to useeds to be sparing. However, letters and numbers used by
letters than numbers, which take up more space becausesighhted people are very difficult to recognize in relief - so
the number sign. they cannot be used as a substitute for Braille. Braille

letters and numbers are much easier to identify and

recognize, even for someone who is not used to Braille.
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Chapter 8 for the sighted; whereas the "aggressiveness" of its profile
apter is rather like the contrast between that line and its
background.

P rl ntl n g an d Resistance to the fingers
R e p r O d u Ctl O n Some surfaces are too rubbery for the fingers to pass over

quickly. Others are too hard and unpleasantly sharp under
the fingers. The relief must be able to communicate precise

TeCh n Iq U eS information without impeding the passage of the fingertips

or creating distracting sensations.

8.1 Choosing between different methods Adherence to the base

Over the years, more and more techniques have becorfige relief must be firmly attached to the paper, plastic, etc.
available for reproducing drawings in relief, and it is notwhich forms the base of the drawing, so that fingers
always easy to choose the technique which is best suitedpgassing rapidly and continually over it do not cause it to
particular needs. This chapter tries to give readers somgeadually peel off.

guidance to the various methods and products on the

market. But first of all, what criteria should be borne inDurability

mind when making the decision? Resistance to wear, and the length of time which a drawing

A first group of criteria concern the quality of relief and thereproduced with a particular technique lasts, also need to be
ease with which it can be perceived. More precisely, thigken into consideration.

following factors need to be considered:
Pleasantness to the touch

Height of relief This criterion is much more subjective than the others and

Individuals vary in the lowest relief they are able tovaries from one reader to another. However, it is a criterion
perceive - the variation is between 0.4 and 0.6 mnwhich must in no way be neglected. A reader who finds a
However, the height of relief cannot be consideredirawing unpleasant to touch will not explore it properly,
independently of other features below. and thus will not be able to understand it properly.

A second group of criteria concern the limits imposed by
particular methods of reproduction. The most important are
This is shape of the relief in cross-section, that is to say tlaes follows:

extent to which the side wall of relief sticks up vertically

against the rest of the paper, plastic, etc. on which th¥umber of copies wanted

drawing is printed. A profile which is sagging and roundecéome techniques are more suitable for making just a few

is_ Igss gasy to perceive; a more upright profile is .easie.r E%pies, others are only worthwhile when a larger number of
distinguish from the background because the fmgempéopies are being made

bump up against it more sharply. In other words, the height
of relief is a bit like the prominence of a line in a drawing

"Aggressiveness" of relief
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Whether you want drawings on both sides of a sheet last few years especially, teachers of blind and partially
Ie?[ighted children have experimented with various

agproaches intended to widen their pupils’ acquaintance
%nth the world which surrounds them and also to develop
the sensibility of the faculty of touch. Techniques of

collage, for example, have become more sophisticated -
using various types of paper, cloth and a variety of other

materials which stimulate curiosity.

Not all techniques print pictures which are suitable for the

blind, the sighted and the partially sighted, for they do nol#owever, we do not intend to deal with this area in this

all produce drawings which make the relief visible. Soménanual. In this chapter, we will only describe techniques

techniques do make the relief visible, however. Better stiIi{Vh'Ch can be used to reproduce more than one copy of a

some techniques make it possible to spray ink on top of trqg.lief drawing. We wi!l describe. poth techniques wh.ich are
most prominent and suitable lines and shapes of aﬁldely used at the time of writing, and those which we
ordinary drawing for sighted people. In this way, the fin ebeheve to be most useful and effective. Rather than try to

detalil of the original drawing remains for the eyes, but thge comprehensive  and describe the whole field

relief of the relief drawing superimposed on top means th&uperﬁmally, vye have .tr.|ed to congentrate .on the mfaun
the structure can be perceived by a blind reader techniques suited specifically for relief drawing or tactile
graphics in the strict sense employed throughout this

manual.

In many methods the back of every drawing has to be
blank. These methods may make books containing a lar
number of drawings excessively bulky.

Whether you want relief drawings accompanied by
visible drawings

Need for complex equipment and skilled personnel

The equipment needed for a given printing method may glor will we go into much detail about the technical details

elaborate or simple, costly or cheap, and easily accessitik Particular methods. We will try instead to provide
or not. Similarly, different methods require different 9€Nn€ral guidelines to help you decide which technique is
degrees of skill in the person operating it. most suited to your needs. Apart from anything else, new

methods are rapidly appearing, making others obsolete, so
Production costs this is a changing field. Readers are advised to contact
information centres regarding the latest products on the

Here, it is necessary to consider the costs of the equipmepfaryet. At present, information may be obtained from the
costs of materials (special inks, paper, electricity, etc'}ollowing:

labour costs, etc.
= Club Braille Italiano, at the Unione Italiana Ciechi,

Time needed Vicenza branch or Rome headquarters

Each technique has its time scale for how long it takes to = Cellule Accessibilit¢ de la Cité des Sciences et de
print per copy. I'lndustrie, Paris

= Royal National Institute for the Blind, London
8.2. Methods available

There are numerous methods for reproducing drawings in
relief of this or that aspect of the surrounding world. In the
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8.2.1. Pressing techniques Thermoform’s plastic moulds produce precise relief,

especially from the more sophisticated machines.
TECHNIQUES DERIVED FROM BRAILLE Unfortunately, plastic is normally felt to be much less

The same techniques used to print Braille texts can t%?a.sar;t tﬁ, t:e. toucg thanbpazer. I; adr(?|t|cf>.n, when re(‘jhe;]s
adapted to produce tactile drawings. Both Braille Writinde;‘t'vex igh it tgn s 1o en. .u? er t.e mgﬁrs, ar.1. this
slates and computer printers can form lines and plan Jeduces its capacity to transmit information with precision.

made up of sets of dots next to each other. Costs of thermoform printing vary considerably.

This is a technique which has long been used. It is usefEHUipmem costs depend on the sophistication of the

because it makes it possible to insert drawings into tex{EaChine employed, and labour costs on the level of skill of
written in Braille. The great limit of this method of the personnel needed to operate it. Choice will depend on

producing tactile drawings is that the only graphicafhe kind of drawing you want to produce. Only industrial

resource it has at its disposal is the dot - and, indeed, dogg?cedu.res ) l_JS'ng costly equipment - make it p.ossmle 0
fixed distances from each other print a picture in colour. On the other hand, very simple and

quite cheap "home production” machines will produce

THERMOFORM (vacuum forming method) quite .:.chceptable relief. Costs per copy vary with the

. o . quantities produced - so costs per copy are lowest for long
Here the picture is printed onto a sheet of plastic. A plastigins and increase quite sharply for short runs or for hand
s:heet is placed on a master made O_f wood, metgl carbpfachines. The need to cut a master for every drawing
fiore or some other material, into which the drawing hagneans that there is an initial cost which has to be laid out
been cut. The plastic is heated sufficiently to make it mouldach time; and the labour involved in the method is not
round the master; a powerful vacuum sucks the plastic infasjgnificant, which inevitably has an effect on costs.
close contact with the master. When the plastic cools it is a

relief copy of the master. GAUFRAGE

Thermoforming is a very versatile technique and for thisn the pressing technique known by the French name of
reason it has become widely known throughout the worldyaufrage, paper is compressed between a "male" master and
It is suitable for printing a range of numbers of copiesa "female" mould. A pressure of several tons is exerted by
simple hand machines can produce small numbers, whilg industrial press. The mould is made of synthetic fibre,
more expensive and more elaborate machines can run gfid has the function of protecting the paper and ensuring
large numbers. The precision of the relief produced variapat the edges of the relief do not tear under such great
with the quality of the master and the technique used feressure.

produce it. Masters may be cut by hand, with a machine, or ) , , )
through computerized equipment. Milling machines guidec]_ he first step in gaufrage is to make ,a master - a die VYhICh
by a computer make it possible to produce proper dies'> made by hand or, preferably, with a computgr—alded
protruding outwards instead of being cut into the materia{?rocedure' The synthetic material of the mould is then

of the master. Relief produced from masters of this type amozlded o(;/er _thls die. b\Nhen the d.|e and thekmoTld are
casily the most precise. ready, production can begin. Pressing can take place on

paper which has already been printed in black and white or
Thermoform can also reproduce relief of different heightgolour; so pictures which are visible as well as perceivable
in the same drawing - from 0.5mm. to a few centimetresyy touch can be produced.

This means that thermoform is often used by those
producing bas-reliefs or high relief.
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The precision of the relief produced depends on the qualifutting it into the special heater, and this could produce
of the die and on the ability of the paper used to takaneven relief and a rough surface on all the paper.
impressions and then keep them. With regard to the qualitsnmediately after photocopying, the sheet of microcapsule
of the die, there has to be a delicate balance betweemaper is run through the heater and the drawing is ready.
sharp die which will produce relief with a suitably Since it is the black areas which swell up, the drawing is as
"aggressive" profile and a die which will avoid tearing theeasy to see as to feel.

paper. So gaufrage can produce relief at differing height.Fh

L : . . . . e height of relief cannot be varied with the Minolta
(even within the same picture) - including relief as high as a . i
. N - method, but remains constant at about 1mm. The profile of
few millimetres; but where the relief is higher, the die will

R . A the relief is somewhat rounded in profile, so not very
have to be less "aggressive", otherwise it will tear the o . ) . .
. . . aggressive". Notwithstanding this, it is easy to perceive
paper. As for the paper, this has to be of the right thlckne%s d pleasant to touch
and rigidity. In assessing this, it must be remembered tha[1 P '
gaufrage will itself make the paper more rigid, since th@he greatest advantage of microcapsule paper, however, is
relief will create a sort of network of raised veins orthe ease with which a drawing can be produced. The only
tendons. Gaufrage is not capable of producing very finequipment needed is a normal photocopier and an
lines or hatching. However, the overall results are of goothexpensive heater, which is easy for anyone to use. The
quality. main effort is that of designing suitable graphics - after that,
The biggest drawback of gaufrage is that it requiregIny reasgnably careful person can produce a good relief
industrial equipment and skilled workers to make the dier’eproducnon.
operate the heavy press, etc. It is not a technique whiéhsimple method like this is obviously suited to in house
those working with the blind can think of using at homeproduction and small numbers of copies. The paper is
This means that initial costs, in particular, are high (foexpensive and so cost per copy is high. As the process is alll

cutting the die, etc.). Gaufrage is therefore only worthwhilenanual, production times per copy are also quite long when

when a large number of copies are being printed. you have to make several copies. For these reasons, it is not
suitable to use microcapsule method for more than a few
"MINOLTA" METHOD (microcapsule paper) dozen copies at most.

In this technique the relief is produced by the swelling of final problem is that Minolta has stopped making the
large numbers of tiny heat-sensitive capsules which havgaters, although it still produces the paper. Other firms do

been laid onto the paper (first put on the market bynake similar heaters, but it may be difficult to find a
Minolta). Cells which are covered by the black ink used tgupplier.

draw the dots, lines and surfaces of a drawing absorb heat
and expand, while cells in the white background do no8.2.2. Ink-spraying methods
The swelling of the relief is obtained by running the pape

briefly through a small infra-red heater. rn the techniques we have described so far, the base on

which a drawing is drawn - the paper, the sheet of plastic or
Microcapsule paper is very easy to use. First of all, draw the microcapsule paper - is modified to produce relief. The
picture in black and white on normal paper, then photocopychniques we describe below, in contrast, are based on a
this onto a sheet of microcapsule paper, using an ordinagjfferent principle: they deposit special ink which builds up
photocopier. Most microcapsule paper is A4 format. Aelief which can be felt by the fingers. The techniques
photocopy machine which produces too much heat is nabrmally use paper as a base.

suitable because it would cause the drawing to swell before
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GRAPHICMASTER AND SIMILAR PRINTERS Production techniques making use of computer graphics are

The Graphicmaster is an ink-et printer controlled by a#kely to become much more widely available in the future.

ordinary personal computer. The solid ink is heated angILK SCREEN PRINTING

sprayed onto the paper. The printer passes over the drawing

four times, building up a thick layer of ink which If you need to make larger numbers of copies, you will

constitutes the relief. need to make use of more traditional methods, adapting
) ) ) these with the use of special inks to produce drawings in

This method prodyces very precise drawings - partl¥elief. Silk screening seems the most effective technique,

because the dravymgs thgmsglves must be drawn on _tgﬁd the one which sets the fewest limitations regarding the

computer. The rellgf.obtamed 'S r?o mgre than 0.4mm. 'haterials which can be employed. Silk screen printing

height but is not difficuit to perceive since it has a goo orks well both for small-scale production in-house, and

.aggresswe .pro.flle. Since th(.a .rel|ef is made up of blaclfor larger-scale runs contracted out to commercial firms.
ink, the drawing is, naturally, visible.

) ) In silk screening a special kind of fabric is stretched over a
The Graphicmaster printer (now no longer produced) WaSihme - which may be varied in size according to need. The

good deal more expensive than a Minolta-type heater ferawing to be reproduced is transferred onto this fabric via

microcapsule paper - but it still remained within the reaclg‘ simple chemical process. Ink is then pressed through the
of any school or organization. Its operation does not reqmrﬁbric and it passes only where the drawing is, not

special skills ;Texcept for those necessary for using Sisewhere. In this way, the drawing is reproduced onto a
computer graphics programme. sheet of paper placed directly under the screen. The finer

To the initial cost of the printer, you have to add the cost éhe texture of the fabric, the more precise the reproduction
each copy; this is quite high, mainly because of the cost of the drawing will be.

the special ink. This cost per copy remains the same f%rilk screen printing is a suitable method for reproducing

each copy produced of course - there are no econom|es|g'rge print runs, but is not too costly even for shorter runs.

scale. This is one reason the method cannot be used.llﬁe main expense is the making of the master on the

{:)hrodup(i Ia:glt(a numberslof .co;;nest. The(;)ther rear.?on IS IM&reen. Silk screening can also be used to print large sheets
€ printertakes several minutes to produce each copy. paper, which can subsequently be cut up into smaller

The Graphicmaster was the first printer of its type. Othegheets. Pictures in more than one colour can be obtained by
machines are gradually being developed and coming on thgnting two or more times. Pictures can be printed onto a
market. A printer called Graphtact has been developed Wide variety of materials apart from paper - including
prototype in Canada, and should be on the market soctardboard, plastic and metal.

Graphtact has a mov.ing part which follows the patterns ch is preferable if the ink is applied to the screen
thg computgr drawing and sprays a thick layer OFnechanically, otherwise silk screening tends to produce
quick-drying ink over the paper (preferably the type of.

imprecise images and blurred edges. The fabric of the

paper used for Braille). It prints extremely accuratescreen needs to be fairly tightly woven so as to produce

drawings, made up of relief of constant height which i%rawings as precise as possible; however, very tightly

clearly visible and pleasant to touch. At the time of writingWOVen materials may not be practicable, because they do

deﬁmte mformaﬂon is not available on the cost of thenot let the special ink used to make relief pass through.
printer or the ink.
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good quality, although the profile tend to be too
rounded, so accuracy and "aggressiveness" are not as
good as they might be. Another problem is that the

Let us now consider the inks used in silk screening for the
reproduction of tactile pictures. At least three types are
widely used:

= |n the first procedure, the ink which passes through

the screen is used just as a glue. Once the ink has
been applied to the paper, minuscule globules of a =
heat-sensitive resin are scattered over the whole
sheet. Those which fall on the drawing stick to the
ink, and the rest are blown away. The paper then has
to be passed under a heater to swell the resin globules
which form the relief.

This method is only really useful for long runs of at
least several hundred copies, for it is a fairly compli-
cated procedure involving several stages. The relief
produced is acceptable in terms of height (about
0.5mm.), but is not particularly precise, nor adequa-
tely "aggressive" in profile. Apart from tending to be
rather irregular and imprecise, the relief produced by
the globules is not very pleasant to the touch. Produc-
tion costs are reasonable.

The second procedure uses heat-sensitive ink. Here,
too, it is necessary to pass the paper through a heater
to swell the ink. However, the method is simpler than
that described in the previous paragraph, and there is
not the problem of little bumps and inaccuracies in
the relief caused by the globules fusing together in a
slightly irregular way. Precision is therefore better,
and the relief is easier to perceive. In addition, costs
are a little lower. The relief produced is generally of

ink is not very hard-wearing and tends to peel off the
paper after a time.

The third method uses a quick-drying ink which itself
makes up the relief, without being heated. This cuts
out one phase of the production process, so this
process is quite cheap - also because the materials
added to the ink to thicken it are not particularly
expensive. In addition, this method produces sharper
edges than the rather rounded relief obtained with
heat-sensitive materials. The ink adheres well to the
paper and does not peel off easily. Relief of
acceptable quality is produced, able to transmit the
information in a drawing adequately. Only one height
of relief can be obtained. The feel of the ink to the
fingers can be adjusted by changing the composition
of the substances added to the ink.

This method is suitable for long and medium print
runs. As with other kinds of silk screen printing, it is
possible to print a relief version of a drawing over a
more complex visual image for sighted people which
has previously been printed on the same sheet by silk
screening or by offset. Finally, as with all methods
which spray ink onto the page rather than moulding
the paper itself, it is possible to print on both sides of
the page.
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Chapter 9 9.1. Tools and materials for drawing by hand

Paper

TOOIS and Materlals As we mentioned earlier, the most suitable format is A4

(210 x 297mm.), for the two hands fit into this space well.

for DraW| ng It is not surprising, therefore, that Minolta uses A4 format

for its microcapsule paper.

) . ] . Various kinds of paper can be useful for various purposes:
It would be a mistake to think that the field of graphics -
including tactile graphics - was limited to the representation ® squared paper, for making freehand sketches and
of material objects. Visual communication covers a field  outlines of the thing which is being drawn.
which includes symbols, company logos, signals, diagrams,
geometric figures, technical drawings, and pictures of the
most various aspects of the surrounding world - a
geographical territory, a town, a building, the human body,
plants, animals, and so on. Anyone designing a drawing has
to know the techniques most suitable for each type of the = tracing paper for copying in ink the final version of
very different types of visual representation. This applies  drawings which have been drawn in pencil.
also to the tools used.

= millimetric paper of the type used by draughtsmen.
This is useful when you are enlarging or reducing an
object to scale and want to keep the dimensions right.
It is also useful for diagrams.

o ] . Pencils and propelling pencils
This is not an ordinary manual of drawing, so we only

cover techniques and materials essential for designifgencils are graded according to the hardness of their lead.
drawings to be reproduced in relief by one of the methodsOr drawing you need a selection of different leads for
described in chapter 8. However, it should be pointed odgtifferent purposes.

that the very limitations of tactile drawing in many WayS\eta| or plastic propelling pencils are better than traditional
make it much easier than ordinary drawing. Anyongyooden pencils, because the lead is always sharp and a lead
learning how to design tactile drawings will have to learmy the same kind can be inserted when necessary. The type

the principles given in this manual; however, the simplifieg; propelling pencil which uses thin leads (0.3 0 0.5mm. in
nature of relief drawings mean that many of the MOrgjiameter) is especially suitable.

refined and complex skills demanded of someone drawing
for the sighted are not necessary. The best results are obtained with an HB or F lead for

_ _ _ thicker lines, and an H or 2H for thin lines. The lead of a
This means that even someone without any particular talegt \ entional wooden pencil must always be well

for ordinary drawing is perfectly capable of producingsharpened_
thoroughly acceptable tactile drawings. The only thing that
is necessary is a willingness to pay attention to the needs gfjjan ink pens

a blind reader, and what these imply in terms of techniques
which can be used. These are used for inking in drawings which have been

prepared in pencil. This kind of pen (Rapidograph) consists
of a cylinder containing a reservoir of ink, and a nib, which
can be unscrewed when you want to change to a finer or
thicker one.
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At least two nibs are essential for relief drawing: a smaller version of a professional draughtsman’s drawing

= 1.0mm. for the drawing of the main outline of aboard.

shape, and for writing in Braille. Braille in pictures drawn by hand

= 0.6mm. for less prominent lines, and for hatching. Draw in the dots which Braille is composed of, going from

Naturally, a wider variety of nibs allow you more scope infeft to right (not in reverse, as you would if you were
your drawing. punching Braille from behind).

When writing Brallle, it is essential to use suitable tools:

the Braille which emerges on the relief reproduction of
Squares for technical drawing (often made in transparegbur drawing will only be readable if you draw the dots

plastic) are usually of two types. Both types have a righdaccurately in the first place. The size of Braille dots, and the
angle at one corner, but one type has two 45-degrefistance between them must never be altered.

corners, the other has one 60-degree and one 30-degrﬁ1e

-~ This means that it is essential to make Braille dots with the
corner. Two squares are often used together, to draw lines . . . .
. special plastic or metal Braille writing slate. Instead of the
parallel to each other or at right angles to each other. Mos . . .
. . - ﬁ&/lus which comes with the slate, however, you will be
squares have one side with a scale in millimetres, and tusin 2 1mm. Rapidoaranh pen
other two sides sloping downwards to make it easier to use 9 pidograph p

Squares

an ink pen. Place beside you a table of all the letters of the Braille
alphabet; copy these attentively, being very careful to place
Rubbers the dots only in one of the six positions used for Braille

Draughtsmen usually use soft rubbers. However, angi/ots (in the corners of the rectangular cells of the writing

rubber which would dirty the paper must be avoided. Ther?—.‘late' or half way up the sides of the cell).
are also special rubbers for rubbing out Indian ink from
tracing paper. However, this can also be scraped away jt2. Drawing with a computer

as satisfactorily with a razor blade. .
To draw with a personal computer you need a mouse, and a

printer capable of printing graphics, and also a graphics

programme.
A useful device consists of the grid of lines printed on

plastic tracing paper; these lines can be transferred to tﬂ'gere are major advantages in using a computer for making

drawing via the pressure of a pencil. Various transfers Oc*rawmgs to be reproduced in relief.
this kind can be bought - you need to choose those which a once you have learned to master the programme,

Transfers

are most suitable for a tactile drawing. drawing with a computer saves a lot of time, and
makes it much easier to correct a drawing, enlarge it,
Drawing board etc.

Plastic draWing boards can eaSi|y be bought which have a ®m in the Computer's memory you can store graphics
ruler that slides along the sides of the board. Apal‘[ from which you use frequently in your relief drawings -

holding the paper steady, therefore, a drawing board of this particular types of line, hatching, symbols, icons, etc.
kind does much of the work of squares. It acts, therefore, as

Manual of Tactile Graphics 167



. . There are now many "interactive" computer graphics
= in the same way, you can store images to be used In . o
; trogrammes which are powerful and sophisticated, but also
subsequent drawings. You can also make use . . .
. easy to learn. All interactive systems require a mouse -
images other people have used and stored, and g|v%. . .
. . .~ which is clicked to choose the commands, and is moved to
your own images on diskette to others. A collection . . .
. . . draw the graphics. Most drawing programmes come with a
of images can thus be built up, and you can combiné .
; o . store of ready-made images. Many of these can be
these in an infinite variety of ways. You can thenuse . . . : .
. . modified slightly for drawings which are suitable to be
these images as they are, or modify them for your X . i .
reproduced in tactile form. It is also possible to store the
own heeds. o .
fonts of Bralille in your graphics programme; or these can

be bought.
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Touching to See

by Peppino Ortoleva

The purpose obDisegnare per le maris to be a practical The invention of the Braille alphabet and the practically

handbook. First and foremost you read it with your eyessimultaneous invention of the Morse code of course enjoy a
ultimately you use it with your hands, since its objective ixlose and stimulating relationship. The alphabet was

to guide positive actions. The book starts off by stressing irought outside itself in both instances, so to say, and
is directed at a relatively specialist audience. When yoentrusted to unusual transmission channels, electrical in one
read it carefully, however, this explicit and purposefullycase, manual in the other. The alphabets celebrated their
simple objective veils an underlying background of a hodtiumphant power in both instances, since the new channels
of theoretical problems that must involve anyone interestettiey used were accessible to hitherto excluded persons.
in communications. This however perhaps signed the initial crumbling of an

alphabetical culture, as the supremacy of sight appeared to

1 Touch is a "realistic” senpar excellenceTogether with . .
P g &e less unavoidable and all-pervasive.

taste, it is the only human faculty that cannot stand alo
from the object it feels. This of course means any quest f@ompared with the radical breakthrough brought about by
knowledge through touch becomes intrusive andBraille (that only affects a limited segment of society
susceptible of breaking all the essential rules of gootlowever, just as the Morse code is the professional
manners governing physical contact between people. Sinagphabet of a limited category of people), the method the
it cannot bear intermediaries, touch is the sense that seebmok describes is a continuation and a new breakthrough at
the least able to stand apart from reality and create symbatsme and the same time. It suggests using your hands not
One the one hand, this makes it "truthful" by definition, agust to gain access to abstract and coded symbols but to
the distance between an object and its symjpéarso be  achieve icons, visual signals by definition.

a necessary premise for possibile lies, as confirmed by ﬂ? Braille might superficially be classed as a somehow

story of the uncredulous Saint Thomas (which in no way . . . . .
. . digital" code based on spaces and intervalsDmegnare
means that touch cannot be misled just like any other of our . o -
per le manproposes an apparently more archaic "analogic
senses). On the other hand, and perhaps for the very same o
. : . communication. In actual fact, the book does not propose
reasons, it is far from suitable for exchanging messagqul.

. . e analogic reproduction of reality as a means for
We certainly use our hands to learn, but this type o . g' P . v
. . communicating (since the abstract character of
knowledge is not generally translatable into abstract terms o . o .
. o representation is quite clear) but the translation into a tactile
and is hard to transfer between individuals except by meangp . .
- . . .. object of the whole of the many images that those with the
of long and difficult practices, such as apprenticeship for. i .
instance gift of sight are becoming accustomed to take as part and
' parcel of the outside world - from public signals to graphs
The brilliant invention of the Braille alphabet brought abouand from the small icons accompanying an increasing
a drastic change to this situation. It was the first time thatumber of printed and televised verbal messages to the
touch was called upon to systematically "read" codedymbols that are an essential tool of communication

messages and replace sight, alphabetic culture’s key serisetween human beings and the computer.
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The book raises an explicit request for access to the workbuch is the new frontier of communications today.
of images for all those hitherto denied it and indirectlyResearch on virtual reality is directed at learning touch,
reminds us that the exchange of messages can no longerlfter sight and hearing. The technique is directed at
limted to written texts alone but are dependant on this nedeceiving one’s hands and consequent sense of balance and
form of pictography, an abstract icon writing based ommovement, to offer the most "realistic" and deceptive
descriptive symbols. messages as can be conceived. Virtual reality continues its
The book uses an unexpected approach guided by strcCr{ticized and generally disappointing experiments, while

. . . . touch becomes an essential part of communication by other
requirements to revise all modern pictography criteria

. R . . . means as well. Just think of videogames for instance. They

governing the "readability" of images for transforming . . . .
o . . . can be literally defined as a tactile way to learning a world
descriptive images into equivalent abstract words, to - N
L . . e>§plored through subsequent touches, in "platform” games

translate this iconsphere we are so immersed in unawargs eciall
into a different language directed at blind usBisegnare P y-
per le maniproposes new communication rules directed abne might speculate whether the development of the new
touch, such as the "aggressiveness"of lines for instance, tethniques described in this book and the general
also makes us reflect on many a rule for transformingopularity of "tactile” communication forms is pure
images into symbols that are often used in visuatoincidenceDisegnare per la manproposes a third way
communications out of pure "convenience". other than virtual reality and videogames of using touch to
communicate. Not for deceptive or interactive "reading” in

3 0On reading the book, | often wondered whether it w . .
e modern meaning of the word, but for consciously

really to remain restricted to the limited sphere of cognitive
and teaching aids for the blind, as might have seemexymbolical reading born of a painful need that could in the
obvious, or whether it laid out a technique that wouldong run prove to be a pleasure and an experience to be
eventually elicit interest in other social environments bottadded to those stimulated by other senses of ours.

for pratical use and entertainment.

* Translation: A. Cameron Curry
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