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* cover story : if not for legibility, we’d also struggle, at the other end 
of history, to distinguish between humans & machines · for this 
purpose, captcha technology — ​employing distorted texts that 
interfere with background motifs, such as used on the cover for 
the neologism ‘ugraphia’ — ​has been designed as a metaphysical, 
rorschach-like puzzle challenging the understanding of ugraph-
ia’s true meaning (cover pattern reproducing marbled veins on the 
bern casino, result of the alps’ tectonics) d spine : book structure 
by layout : right bars : pages with symmetrical layout ; middle bars : 
asymmetrical layout : left bars : near-empty i details on p. 2058

arabic calligraphy in istanbul & cognitive science at mit 
· now develops interfaces for the visually imparied and 
feeds the neighbor’s cat tuna for lovely illegible scratches

vlad atanasiu, phd scd, is researcher in writing history, 
document processing, and information visualization at 
the university of verona in üchterland [bɛrn] · he studied 

is perfect legibility, ugraphia, possible outside of 
thomas more’s utopia ( utopia ) ? understanding 
the limits of legibility is of fundamental practical rel-
evance to typeface design and optometry, in addition 
to being of theoretical interest for research in human 
communication. drawing on a wide range of material 
from paleography, typography, psychology, informa-
tion theory, and cinema, and supplemented with an 
original experiment in script design, its argument re-
flected in idiosyncratically writing and layout styles, 
this cross-cultural history of legibility explores an in-
terlocking complex of factors affecting progress in 
the long-term evolution of legibility d this work re-
veals the divergence between industrial ideals, scien-

tific theories, and popular representations of legibil-
ity, how power games are played and aesthetic fash-
ions develop through scripts. already loaded with her-
itage, scripts are being concomitantly constrained by 
character frequency variation between languages, vi-
sual perceptual effects, the kinematics of handwrit-
ing production, and the evolution of imaging, print 
and display technologies. there is limited progress 
found with respect to character structure, and a per-
sistent flow and ebb in the legibility of handwriting 
(‘bioscript’) ; however, there is ample optimization of 
artificially produced writing (‘mechascript’), as well as 
a potential improvement in reading performance due 
to script proliferation and diversification

IF NOT FOR LEGIBILITY WE WOULD STILL LIVE IN PREHISTORY * 
this essay reflects on legibility as seen through the multifocal lens of cultural, social, aesthetic,  

technological, psychological, and informational constraints on progress in handwriting and typography

true or false? messages written in the metamorphosis typeface change with reading distance,  
information being encoded in distinct spatial frequency bands

media studies  |  typography
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Two chairs.
Fading din.

Silence.
Enter Author and Reader

from facing stage sides.
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The perfeckt language hath been loſt with the Fall 
from Paradise , while the vniuerſal tongue forgot-
ten in the crrrumbling of Ye Olde Tower @ Babel . 
Vnder its ruins lies in like manner the primordial 
faultleſſneſs of the Adamic ſcript , which certain 
Athanaſius Kircher & other Baroque inquiſitors 
of letter myſteries ſet out to seek , not far off the iſle 
of Waqwaq , @ forty days’ ſailing diſtance from the 
harbors of Maſqat in the country of Oman , or so 
we are aſſured in vnuoweled manuſcripts by ſpice 
merchants of Araby . That ſuch a vtopic queſt re-
mains a mirage even in theſe days of artificious in-
telligence is evidenced by the inſatiable faſcina-
tion with ſcript legibility among pſychologiſts , 
computer ſcientiſts , & type deſigners that only the  
Babel chameleon von Vgraphia may aſſuage .[ § ]

§  I follow sixteenth-century English orthographic conventions in the paragraph above : U* > V*, j* > i*, u* > v*, *v* > *u*, s* > *, *s* >  *
*, ss > ß. i Scragg 1974, Cassidy 2016, West 2013 ⚠ Penitent note to co-authors : you are duly mentioned in the References section. 

d Tower of Babel : In the same way as in Thomas More’s (1478 ​–​ 1535) work Utopia (1516), the myth of Babel could stand as a metaphor 
for optimal legibility, given the doomed nature of the enterprise. i Borst 1957 – ​63, Atanasiu 2001, Bruce 1999 d Adamic script : 
Like the question of which language Adam spoke, people have also inquired about which script he wrote in. Among European scav-
ans, it was thought for a long time that this would be either Hebrew or the Egyptian hieroglyphs. i Eco 1995, 1998 d Kircher : Jesuit 
polymath (1602 – ​1680), has written, inter multi alia, on language before Babel, and drew most fabulous and veridical reconstructions 
of the Tower. i Godwin 1979 d Waqwaq : A mythical island in the Islamicate world, also known to readers of Sinbad’s adventures 
in 1001 Nights, indeterminately located somewhere from Madagascar through Sumatra all the way to Japan, were beautiful women 
grow on trees like fruits, and birds speak in languages intelligible to humans. Has given rise to a rich iconography. i Tibbetts 2002 

d The term typeface denotes a set of abstract shapes in your mind, and font a material instantiation of a typeface that you can touch 
and buy. d Chameleon : A companion to the Babel fish translator from The Hitchhiker’s Guide to the Galaxy, the Babel chameleon is an 
instant universal transcriber & inscriber. Placed over a text, the Babel chameleon displays the words on its skin morphed into writ-
ing comprehensible by the reader and by squeezing it gently, it will write with its extended tongue exquisitely in any script and lan-
guage. The Babel chameleon is the ultimate solution to perfect legibility. Purchase it now in Ugraphia ! Also available as eyeshades.
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Achtung ! If not for legibility, we would still live 
in prehistory, the time conventionally defined 
as before recordings began. Such epochal im-
port should be reason enough to question why 
we pursue legibility and where it may lead us. 
Or, simply, what it is. Or ask, as this essay does, 
a fundamental question about legibility, one 
that should precede any attempts to improve 
it : namely, to what extent is the improvement of 
legibility possible ? And is there any factual evi-
dence of progress in legibility ? Consequently, I 
will test the hypothesis H₀ that current scripts 
are perfectly legible — ​in other words, I aim to 
ascertain whether we presently live in Utopia, 
or more precisely, communicate in ugraphia. 
The etymological paradox of ugraphia is that 
it is both a script (graphia) and no script (u‑), a 
script without shape. Mastering such an elusive 
form of writing is doubtless a great art, but is it 
legible ? d To unlock this mystery, I will per-
form multifarious trials : theoretical, evidential, 
and experimental. To capture the complexity 
of the phenomenon under consideration, data 
is obtained from paleography, typography, his-
tory, psychology, information theory, & (even) 
cinema. As a result of these panoptic vantage 
points, what may be considered as ‘legibility’ will 
diffract in as many definitions thereof, twen-
ty typographical landmarks erected along the 
text flow, and minor axiomatic stelae here and 
there. d A further aim we, your obedient author 
and his co-opted reader, pursue, for the bene-
fit of the more practically minded, is to pro-
vide researchers and designers of documents, 
human–machine interfaces, & signage with a 
set of ready-made constraints on script legibil-
ity measurement and design. These establish 
the section topics and are listed in the table of 
contents. d Our work will relate the legibil-
ity goals of optimality and universality to the 
wider scopes of document ergonomics, infor-
mation design, and communication in general, 
and it will highlight the cornucopia of factors 

that shape legibility as a psychological, scien-
tific, technological, economic, political, cul-
tural, historical, and aesthetic convolute. The 
conditions conducive to the pursuit of legibil-
ity optimization, and its implications, are also 
discussed. d The truism that perfection in hu-
man affairs is unattainable serves as a spirited 
guideline to my veridical contribution herein, 
the synthesis of disparate and time-and-again 
forgotten strands of knowledge into an origi-
nal argument, non-exhaustive in its sampling 
and self-consciously subjective, hopefully in-
structive and entertaining, which, presented 
in an idiosyncratic format blending fabulous 
science with infopictography, intends to make 
the impossibility of universally perfect scripts 
manifest ​—​ or perhaps I should say, purely et-
ymologically, that my aim is an apocalypse ? [1]
d As an experimental complement, a typeface 
minimizing redundancy is designed to (not 2) 
( 1 ) investigate what happens to script design 
when various theoretical considerations fuse 
into pragmatic decisions, and to ( 2 ) [too-too!] test 
if shape distinctiveness and legibility are cor-
related. d You ask (ask !) : Pray tell, why should 
we care about perfect and universal scripts ? I 
respond : Their relevance is the nagging evolu-
tionary question of whether one script (¿ Lat-
in ?) is any better than another (¡ Greek !). De-
pending on the Q&A’s pertinence, the topic’s 
most compelling utility could be a parable — ​
why, a genuine psychoanalysis of human dreams 
and hubris. Legibility as an extension of one-
self. Rumpelstiltskin in every letter.

Lorem.ipsum.Titivillus,.consectetur 
adipiscing.elit..Mauris.consequat

lorem.est,.non.pulvinar.turpis. 
Nulla.scelerisque 

neque.vitae 
&c.

1  From Greek apokalupsis ‘reveal’. i OED : ‘apocalypse, n.’

41MS
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Improving legibility is a slippery enterprise, 
there being many covariant & opposing forc-
es about which too little is known. It resembles 
a play of shadows between the light of reason & 
an undecipherable chasm ; a perfect subject for 
baroque painters. In legibility there is Bach’s 
quasi-algorithmic art of crystalline music, Pas-
cal’s wondrous computing machine, Georges de 
La Tour’s and Caravaggio’s cheating card play-
ers, their flesh & psyche illuminated by candles, 
the epochal sill between the Dark Ages & the 
Enlightenment — ​to the revivalist of the French 
Baroque theater, Eugène Green, ‘the Baroque 
is nothing but an infinite sequence of contra-
dictions’.[1] Painting (surface with perceptu-
al depth), theater (simulacrum mundi), music 
(allegorical), architecture (spirit made stone), 
gambling (game theory’s inception), glory it-
self (princely fabrication), the Baroque is also 
an illusion — ​how fitting for a book on Ugraph-
ia ! Admittedly informed by my own predilec-
tions, perhaps inspired by the literary and vi-
sual flamboyance of typographical specimen 
booklets genre (phantasmagorical pangrams 
& sentences extending unprinted beyond the 
pages),[2] I sought to capture these paradoxical 
reflections in wording & graphic style, abun-
dant in convolutions and allusions, onion-like 
layers of esoteric readings.[3] The rhetorical 
form of my Wunderkammer is that of an essay, 
larded with copious notes,[4] for the intellectu-
al satiation of a diverse readership. Thus con-
ditioned, let us now unfurl this electronic pa-
pyrus, and begin by framing the subject matter.

1  Green 2001 : 49 d Johann Sebastian Bach (1685 ​–​ 1750), 
Blaise Pascal (1623 – ​1662), Georges de La Tour (1593 – ​1652), Mi-
chelangelo Merisi da Caravaggio (1571 – ​1610).

2  Johnston 2000
3  Don’t miss note ‘It is debatable...’ on page 1969.
4  The initial version was a one-page affair, having sprouted 

no notes yet, written and laid out on a coffee shop’s sunny count-
er, as a graphic pastiš to the daily ‘Feuilleton’ of the Neue Zürcher 
Zeitung. And look how weighty it became. Oh Muse !

RH3T0R1C

Sphinx riddle
—

Script legibility is Ariadne’s thread through the invis-
ible labyrinth of the blank page. But who is the Mino-
taur ? i Allegory of Science (c. 1670), detail, Albrecht 
Kauw (1616 – ​1681), Kunstmuseum Bern, inv. G 1889

▶ 
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Improving legibility is a slippery enterprise, 
there being many covariant & opposing forc-
es about which too little is known. It resembles 
a play of shadows between the light of reason & 
an undecipherable chasm ; a perfect subject for 
baroque painters. In legibility there is Bach’s 
quasi-algorithmic art of crystalline music, Pas-
cal’s wondrous computing machine, Georges de 
La Tour’s and Caravaggio’s cheating card play-
ers, their flesh & psyche illuminated by candles, 
the epochal sill between the Dark Ages & the 
Enlightenment — ​to the revivalist of the French 
Baroque theater, Eugène Green, ‘the Baroque 
is nothing but an infinite sequence of contra-
dictions’.[1] Painting (surface with perceptu-
al depth), theater (simulacrum mundi), music 
(allegorical), architecture (spirit made stone), 
gambling (game theory’s inception), glory it-
self (princely fabrication), the Baroque is also 
an illusion — ​how fitting for a book on Ugraph-
ia ! Admittedly informed by my own predilec-
tions, perhaps inspired by the literary and vi-
sual flamboyance of typographical specimen 
booklets genre (phantasmagorical pangrams 
& sentences extending unprinted beyond the 
pages),[2] I sought to capture these paradoxical 
reflections in wording & graphic style, abun-
dant in convolutions and allusions, onion-like 
layers of esoteric readings.[3] The rhetorical 
form of my Wunderkammer is that of an essay, 
larded with copious notes,[4] for the intellectu-
al satiation of a diverse readership. Thus con-
ditioned, let us now unfurl this electronic pa-
pyrus, and begin by framing the subject matter.

1 Green 2001 : 49 d Johann Sebastian Bach (1685 ​–​ 1750), 
Blaise Pascal (1623 – ​1662), Georges de La Tour (1593 – ​1652), Mi-
chelangelo Merisi da Caravaggio (1571 – ​1610).

2 Johnston 2000
3 Don’t miss note ‘It is debatable...’ on page 1969.
4 The initial version was a one-page affair, having sprout-

ed no notes yet, written and laid out on a coffee shop’s sunny 
counter, as a graphic pastiš to the daily ‘Feuilleton’ of the Neue 
Zürcher Zeitung. And look how weighty it became. O tempora !

RH3T0R1C

Sphinx riddle
—

Script legibility is Ariadne’s thread through the invis-
ible labyrinth of the blank page. But who is the Mino-
taur ? i Allegory of Science (c. 1670), detail, Albrecht 
Kauw (1616 – ​1681), Kunstmuseum Bern, inv. G 1889

▶ 

Notice
------
What i$ a car?  I$ it an a$sembly of a 
motor, wheel$, seat$, a }eering wheel, 
and $o on?  No!  Fir} and foremo}, 
it i$ a mean$ of tran$portation, 
a }atu$ symbol, a collector’$ 
pride, and mu[ more.  Likewise, 
legibility i$ more than one aspect 
of communication and a phenomenon 
larger than the ophthalmological 
problem of correctly naming [aracter$ 
— ju} a$ consequentially it i$ a 
sociographical in}rument of power.  
Accordingly, thi$ book will examine 
legibility from o p e r a t i o n a l 
and f u n c t i o n a l  perspective$, 
a$ both a me[anism and it$ usage$.
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Above I have used the words ‘script’, ‘legible’, 
‘perfect’, and ‘universal’.[1] What do I mean by 
them ? d Script has many aspects. Taking as 
a guide the linguistic categories of phonetics, 
prosody, morphology, syntax, semantics and 
pragmatics,[2] script is construed as the visual 
form of writing [3] (script system and style [4] ), 
its encoding (writing system,[5] orthography,[6] 

1 I employ ‘single’ rather than “double” quotes to reduce 
inter-word gaps and improve (perhaps) legibility. This British 
custom may “‘“startle”’” “‘“some”’” “‘“readers”’”, causing me to 
lose what I might otherwise have gained, which is exactly the 
point I wish to make throughout this work : legibility is a com-
promise between competing factors, ever dynamic, contextual, 
and subjective. i Dowding 1995 : 30 – ​32, Rafaeli 2005 : 74 – ​75

2 For the Egeria of early twentieth-century British typog-
raphy, Beatrice Warde  (1900 – 1969) of the Monotype company, 
‘the legibility of a typeface has an exact parallel in the audibility of 

a human voice.’ Equating linguistic and graphonomic concepts 
may procure a sense of comprehension, but one of limited util-
ity. For example, while readability is usually described in terms 
of layout, it is necessary to distinguish between layout-as-tex-
ture and layout-as-logical-structure, whose linguistic equiva-
lents are not entirely clear, being, perhaps, ‘intonation’, ‘proso-
dy’, or ‘rhetorics’ (but to what corresponds ‘syntax’ ?). i Warde 
1956 : 137, Wikipedia : ‘Beatrice Warde’

3 Form is a signifier in Saussurean terms, defined as the ab-
stract class of all particular shape instances embodying imma-
terial significations. i Arnheim 1974 : 96 ​–​ 97, Saussure 2011 : 67

4 Script systems helps distinguish between visible forms of 
communication in terms of grapheme sets, graphical rules, or-
thographies, and orthotypographies (e.g., English & Vietnam-
ese are both alphabetic writing systems, but distinct script sys-
tems). Style (e.g., Fraktur) is a linguistically (but not semiotically) 
non-marked script aspect, similar to some extent to allographs. 
Style system is the assemblage of script styles into a coherent 
system of similarities, distinctions, and usages, within a contin-
uous variability space (weight, width, and slant for the Univers 
typeface, as per the emblematic visualization of the concept as 
a cubic feature space), or a discrete space (the trinity of roman, 
italic, and bold ; the serif–sanserif duality ; and the paganism of 
plural typeface and handwriting style classification systems). i 
Osterer & Stamm 2014 : 95 [Univers], Noordzij 2005 [cover]

5 Writing systems denotes the encoding format of thoughts 
& speech into visible form : alphabets, abjads, syllabaries, picto-
graphic, logographic, morphosyllabic systems, etc. i Coulmas 
1996 : 520 ​–​ 521, Daniels 1996 : 8 – ​10

6 Parkes 1992 [history of Latin orthography]

and orthotypography [7] ), content, production 
(manual or by artifice), & phenomenological 
experience. While all may impact legibility, my 
primary focus is the form of the visual stimu-
lus/​signal/​pattern, terms peculiar to psychology, 
information theory, and image processing. Ba-
sic script descriptors I deem consequential for 
the present study are structure (inline), shape 
(outline), texture (pattern), layout (location), 
and style. Inline (skeleton) and outline (con-
tour) are practical simplifications employed 
for explanatory purposes ; [8] texture is the pat-
tern of a paragraph, and layout the disposition 
of paragraphs. Other descriptors, beyond the 
geometric, are significant, ranging from the ob-
jective kinematic rhythm to the subjective ex-
perience of script and its cultural connotations. 
To evaluate legibility, the variability of these 
characteristics has to be assessed for individ-
ual scripts and populations thereof, using sta-
tistical  & data representation techniques.[9] d 
The matters of legibility addressed are its defi-
nition (here), measurement (next), optimiza

7 Orthotypography codifies good taste in the use of typo-
graphic symbols, such as all caps, small caps, and night caps ; 
moreover, one must never forget to accent one’s French capi-
tals (École yes, Ecole no). For magnificent specimens of orthoty-
pography textbooks, consider the witty, poetical and erudite, the 
invaluable i Lacroux 2007 & Bringhurst 2004. [What more 
beautiful homage to their work than for it to be assembled by an 
impromptu team of friends and fans into a full-fledged dictio-
nary from the scraps, notes, and drafts left over after the pass-
ing away of the first author, or for it to be dissertated on by a bus 
driver during a two-hour drive along the coast of British Colum-
bia in the second case. i Lacroux 2007 : 23, See 2008 : 62 – ​63]

8 Prototype is another possibility for character ‘structure’. 
Grapheme (linguistics) or character (Unicode) is an abstract class, 
either of function or form ; its realizations into instances are graphs 
(linguistics) or glyphs (Unicode) ; they are studied by graphemics 
(graphemes) and graphetics (graphs). i Coulmas 1996 : 173 – ​
178, Pellat 1988 [lengthy list of grapheme definitions], Daniels 
2018: 164 – ​173 [con], Meletis 2022: 119 – ​133 [pro], Unicode 2017 : 
6, 15 – ​18, Haralambous 2018

9 Atanasiu 2016 : 3 [contains a typology of handwriting vari-
ability, ‘the writer bestiary’]

FR4M3

NB : This notice was typed by the publisher’s secretary, 
Hermetica Frakturburga, following the resignations 
of the compositor & the graphic designer, exasperat-
ed by the outrageous typographical demands of the 
author. The notice’s insertion in the book body was 
achieved by following the codicological paper-split-
ting procedure of delamination between the recto 
and verso in two autonomous sheets, thus obtain-
ing a legibility beyond the appearance of the epider-
mic mask of writing. The legibility-as-layers met-
aphor may be literally pulled even further by observ-
ing that papyri are made by lamination of plant fibers, 
parchments are skinned, and the codex is a folio stack, 
and by reminding ourselves of the eminently legibil-
ity effect of the palimpsest. These considerations 
suggest our first definition of legibility.

Definition ☷ . Masks — There are layers of legibility. 
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Above I have used the words ‘script’, ‘legible’, 
‘perfect’, and ‘universal’.[1] What do I mean by 
them ? d Script has many aspects. Taking as 
a guide the linguistic categories of phonetics, 
prosody, morphology, syntax, semantics and 
pragmatics,[2] script is construed as the visual 
form of writing [3] (script system and style [4] ), 
its encoding (writing system,[5] orthography,[6] 

1  I employ ‘single’ rather than “double” quotes to reduce 
inter-word gaps and improve (perhaps) legibility. This British 
custom may “‘“startle”’” “‘“some”’” “‘“readers”’”, causing me to 
lose what I might otherwise have gained, which is exactly the 
point I wish to make throughout this work : legibility is a com-
promise between competing factors, ever dynamic, contextual, 
and subjective. i Dowding 1995 : 30 – ​32, Rafaeli 2005 : 74 – ​75

2  For the Egeria of early twentieth-century British typog-
raphy, Beatrice Warde (1900 – 1969) of the Monotype company, 

‘the legibility of a typeface has an exact parallel in the audibility of 
a human voice.’ Equating linguistic and graphonomic concepts 
may procure a sense of comprehension, but one of limited util-
ity. For example, while readability is usually described in terms 
of layout, it is necessary to distinguish between layout-as-tex-
ture and layout-as-logical-structure, whose linguistic equiva-
lents are not entirely clear, being, perhaps, ‘intonation’, ‘proso-
dy’, or ‘rhetorics’ (but to what corresponds ‘syntax’ ?). i Warde 
1956 : 137, Wikipedia : ‘Beatrice Warde’

3  Form is a signifier in Saussurean terms, defined as the ab-
stract class of all particular shape instances embodying imma-
terial significations. i Arnheim 1974 : 96 ​–​ 97, Saussure 2011 : 67

4  Script systems helps distinguish between visible forms of 
communication in terms of grapheme sets, graphical rules, or-
thographies, and orthotypographies (e.g., English & Vietnam-
ese are both alphabetic writing systems, but distinct script sys-
tems). Style (e.g., Fraktur) is a linguistically (but not semiotically) 
non-marked script aspect, similar to some extent to allographs. 
Style system is the assemblage of script styles into a coherent 
system of similarities, distinctions, and usages, within a contin-
uous variability space (weight, width, and slant for the Univers 
typeface, as per the emblematic visualization of the concept as 
a cubic feature space), or a discrete space (the trinity of roman, 
italic, and bold ; the serif–sanserif duality ; and the paganism of 
plural typeface and handwriting style classification systems). i 
Osterer & Stamm 2014 : 95 [Univers], Noordzij 2005 [cover]

5  Writing systems denotes the encoding format of thoughts 
& speech into visible form : alphabets, abjads, syllabaries, picto-
graphic, {morpho|logo}{graphic|syllabic|moraic}, etc. i Coul-
mas 1996 : 348, 520 ​–​ 521, Daniels 1996 : 8 – ​10, Joyce 2013 & 2013b

6  Parkes 1992 [history of Latin orthography]

and orthotypography [7] ), content, production 
(manual or by artifice), & phenomenological 
experience. While all may impact legibility, my 
primary focus is the form of the visual stimu-
lus/​signal/​pattern, terms peculiar to psychology, 
information theory, and image processing. Ba-
sic script descriptors I deem consequential for 
the present study are structure (inline), shape 
(outline), texture (pattern), layout (location), 
and style. Inline (skeleton) and outline (con-
tour) are practical simplifications employed 
for explanatory purposes ; [8] texture is the pat-
tern of a paragraph, and layout the disposition 
of paragraphs. Other descriptors, beyond the 
geometric, are significant, ranging from the ob-
jective kinematic rhythm to the subjective ex-
perience of script and its cultural connotations. 
To evaluate legibility, the variability of these 
characteristics has to be assessed for individ-
ual scripts and populations thereof, using sta-
tistical & data representation techniques.[9] d 
The matters of legibility addressed are its defi-
nition (here), measurement (next), optimiza-

7  Orthotypography codifies good taste in the use of typo-
graphic symbols, such as all caps, small caps, and night caps ; 
moreover, one must never forget to accent one’s French capi-
tals (École yes, Ecole no). For magnificent specimens of orthoty-
pography textbooks, consider the witty, poetical and erudite, the 
invaluable i Lacroux 2007 & Bringhurst 2004. [What more 
beautiful homage to their work than for it to be assembled by an 
impromptu team of friends and fans into a full-fledged dictio-
nary from the scraps, notes, and drafts left over after the pass-
ing away of the first author, or for it to be dissertated on by a bus 
driver during a two-hour drive along the coast of British Colum-
bia in the second case. i Lacroux 2007 : 23, See 2008 : 62 – ​63]

8  Prototype is another possibility for character ‘structure’. 
Grapheme (linguistics) or character (Unicode) is an abstract class, 
either of function or form ; its realizations into instances are graphs 
(linguistics) or glyphs (Unicode) ; they are studied by graphemics 
(graphemes) and graphetics (graphs). i Coulmas 1996 : 173 – ​
178, Pellat 1988 [lengthy list of grapheme definitions], Daniels 
2018: 164 – ​173 [con], Meletis 2022: 119 – ​133 [pro], Unicode 2017 : 
6, 15 – ​18, Haralambous 2003 [grapheme] & 2018 [graphemics]

9  Atanasiu 2016 : 3 [contains a typology of handwriting vari-
ability, ‘the writer bestiary’]
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tion (discussed throughout the book), and ap-
plications (the mutual shaping of legibility and 
socioculture affecting the entire argument). d 
The classical definition casts legibility as a clas-

sification problem, in terms of detection theo-
ry and optical character recognition :

Definition 1. Recognition — Legibility is a 
measure of the accuracy and speed with which writ‑
ten characters can be recognized under complex condi‑
tions.[1] d Schematically, the recognition process 
comprises detection, that is deciding whether a 
pattern is script, segmentation, i.e., delimiting 
individual characters, and identification, which 
involves mapping the perceptual patterns to 
symbolic categories as precursor to their in-
terpretation. Thus, the patterns { 語, 語, 語 } are 
determined to be script, forming three char-
acters in no further need of segmentation, and 
map to the Japanese grapheme <語>, which it-
self maps to the concept of ‘language’.[2] To the 
extent that a pattern is correctly attributed to a 
distinct symbolic class, its legibility is not con-
ditional on knowledge of the signified entity 
(the reader does not need to be able to decode 
the meaning of the above Japanese character 

1  Zachrisson 1965 : 25, de Jong 2016, Higuchi 2023
2  The nature of these categories can be conceptual (‘lan-

guage’), phonetical ([go] stands for ‘language’ in Japanese), a 
functional part of speech and writing (e.g., punctuation), or a 
host of other notations (e.g., numbers, symbols, ‘spark lines’ di-
agrams). This is of consequence for legibility insofar as these cat-
egories are processed by different brain areas.

to recognize it).[3] The conditions are in partic-
ular psychophysical (including fatigue), environ‑
mental (e.g., angular size and contrast), and so‑
ciocultural (e.g., subjective preferences, social 

appropriateness). d I retain the term legibility 
for discussing the micro-level of characters, and 
use readability for the meso- and macro-levels 
of words, paragraphs, and layout, and compre‑
hensibility for the content’s stylistic complexity. 
In doing so, I follow a terminological propos-
al for computer screen ergonomy put forward 
by the International Standards Organization, 
along with a remark by Geoffrey Dowding in 
his book on microtypography : ‘An illegible type, 
set it how you will, cannot be made readable. 
But the most legible of types can be made un-
readable if it is set to too wide a measure, or in 
too large or too small a size for a particular pur-
pose.’ [4] d Just as words in dictionaries can 

3  Sixteenth-century gossip has it that the teenage daughter 
of the renowned Dutch printer Christopher Plantin (1520 – ​1589) 
proofread the polyglot Bible for Philip II of Spain (1527 – ​1598), de-
spite knowing nada of ancient languages. During the same peri-
od, there were some equally marvelous women of Shiraz in Per-
sia, who reputedly copied manuscripts, ‘as if they were drawing’, 
although illiterate. i Lyons 2011 : 81 – ​82, Akimushkin 1979 : 50

4  Lund 1999 : 15, 19, 34, Legge 2014 : 702, Gorbach 2020 [ty-
pographic scales] d This definition of ‘legibility’ is equivalent 
to the distinction between ‘intelligible’ and ‘comprehensible’ 
speech. Put differently, ‘ligeblity’ is what happens to handwrit-
ing after the fifth whiskey of the evening, ‘readability’ is equiv-
alent to have this work typewritten by a monkey, and ‘compre-
hension’ when you try to make sense of the email you sent af-

Definition 1. Recognition — Legibility is a measure 
of the accuracy and speed with which written characters 
can be recognized under complex conditions.
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have different meanings, so are their written 
forms polycodes of signification, endowed, be-
yond denotational codes, with a variety of metac‑
odes ; some are intentionally encoded, some er-
roneously decoded, other are intrinsic or con-
textual. They affect legibility, from the capitals 
in one’s name to the rock band’s blackletter to 
the worn-out wood block letter used as a door-
stop. More specifically, legibility has both spa‑
tial and temporal dimensions, and concerns the 
recognition of characters by shape (d,o,g),[1] & 
maintaining recognition performance during 
prolonged reading (dogdog). Readability is influ-
enced by the character shape assemblies that 
create two-dimensional patterns and affect the 
efficiency of ocular saccades during reading (d–
og), and the visually marked functions of dif-
ferent text chunks that instantiate the logical 
structure of documents and various navigation 
and processing devices (Dog). Comprehension of 
the linguistic significance of texts (“dog”) is con-
tingent at a graphical level on the information 
encoding brought about by writing systems and 
orthographies (dogg). In addition to their deno-
tational values, visual signals carry connotations 
(DOG). These and further elements describe 
the performance of the information machin-
ery that are the documents, and their manipu-
lation by readers, in respect to clarity & effec-

ter yesterday’s fifth whiskey. Similarly, concrete poetry — ​like 
Guillaume Apollinaire’s (1880 – ​1918) calligram in the shape of 
the Eiffel Tower, or the subtly jocular ‘SERIF’ and ‘SANSERIF ’ — ​
is perfectly legible, but its comprehension is completely depen-
dent on its layout and script style. i Wikipedia : ‘Calligrammes’

1  This is my own notation system of legibility aspects. d,o,g 
denotes recognition, here, of the three characters forming the 
word ‘dog’. d–og visualizes a hyphenated word, and character 
spacing in general. Dog symbolizes the drop cap text naviga-
tion device. “dog” stands for the signified aspect of a communi-
cation symbol, here Canis familiaris, or its n-th level of significa-
tion, such as when this word is applied to a human. dogg is the 
notation for the impact of encoding on the decoding of written 
messages. DOG denotes the connotation of visual signals, sim-
ilar to speech intonation, in this case ‘shouting’.

tiveness, as well as aesthetic value & social rel-
evance. As a consequence of interactions be-
tween legibility, readability, connotation, and 
other aspects, the perspective of this work will 
expand from one focused on legibility-as-rec-
ognition towards the broader issue of ergonomy 
in written communication, with rich human and 
technological dimensions. d The terminology 
contrasts perfect (‘in a state of complete excel-
lence ; free from any imperfection or defect of 
quality ; that cannot be improved upon ; flaw-
less, faultless’) with optimal (‘best, most favor-
able, esp. under a particular set of circumstanc-
es’).[2] The former is absolute, unique, univer-
sal, and eternal ; the latter may be circumstan-
tial, multiple, local, and temporary. Typogra-
phy historian Robin Kinross tackled the his-
tory of the idea of a universal typeface and the 
many facets of what exactly was understood by 
‘universal’, viz. the mathematical rationality of 
design principles, multi-script and multi-lan-
guage support, script families with multiple vi-
sual style variation axes, adaptations to tech-
nologies, readerships, and markets.[3] d The 
question of optimization of script legibility has 
likely been asked at any point at which people 
came in contact with writing technology ; thus 
the gallery of my intellectual ancestors is un-
derstandably vast. Tribute will be payed to their 
effigies as the text progresses.[4]

2  OED : ‘optimal, adj.’, ‘perfect, adj., n., and adv.’
3  Kinross 2011 [1985] : 233 – ​245
4  On the psychological and sociocultural aspects of read-

ing, legibility’s hypertopic, you may wish to consult the follow-
ing handbooks and monographies i Snowling 2022 & Pol-
latsek 2015b [handbooks covering models of word recognition, 
literacy acquisition, comprehension, multiligualism, disorders, 
biological and social aspects, education, policies], Reichle 2021 
[anthology of computational models], Cornelissen 2010 [neu-
ral basis of reading; handbook], McGill-Franzen 2011 [reading 
disabilities; handbook], Johns 2023 [history of (US) reading sci-
ence], Manguel 1996 [phenomenologies of reading, a classic], 
Hassan 2008 [impact of contemporary technologies on reading], 
Watling 2008 [sociocultural history of reading around the world].
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One of the minutely documented scandals in 
the annals of typography is the apostasy of Jan 
Tschichold (1902 – ​1974). At the end of the 1930s, 
after having made fundamental contributions 
in practice and theory to the rise of modern ty-
pography, the titan reverted to classical, pre-
1914 typography.[1] This episode is worth re-
calling, since Tschichold also abandoned the 
sanserifs in favor of the serifs as the typefac-
es he most esteemed, in this way being symp-
tomatic of the seesawing affecting the larger 
history of legibility research.[2] d ‘The study 
of word recognition processes’, including leg-
ibility, ‘is one of the oldest areas of research in 
the whole of experimental psychology’, and 
‘may have the largest literature in Cognitive Psy-
chology’.[3] It is precisely by focusing on the re-
spective legibility merits of the serif and san-
serif typefaces of import to Tschichold that 
the Norwegian typographer and information 
design scholar Ole Lund wrote a most edify-
ing doctoral thesis about the epistemology and 
history of typographical legibility research.[4] 
Evaluating the 72 subject-matter publications 
identified for the period 1896 – ​1997, and gar-
nering a broad spectrum of critical voices, a 
picture of fundamental theoretical differences 
and doctrinal disagreements crystallizes with 
the turn of each page. The results of legibility 
research appear ‘inconclusive’, with the sub-
stantial claims of the prosecution being sup-

1  Through his work & book The New Typography (1928), Tschi-
chold translated and codified into the domain of book design the 
concepts of modernism manifest in the architecture, design, ad-
vertising, painting, music, etc. of the early twentieth century, in-
sisting in particular on the use of asymmetrical layout, sanserif 
typefaces, and high quality microtypography. His post-war work 
for Penguin Books (1947 – 1949), produced by printers throughout 
Great Britain, put him in a unique position to raise the standard of 
British books on an industrial scale. i McLean 1975 : 87, 93, 104; 
Tschichold 1995, Kinross 1995, Burke 2000, Bosshard 2012

2  Tschichold 1995 : 73 – ​74 ; 1964 ; 2000 : 80
3  Snowling 2005 : 3, 39
4   Lund 1999  <

ported by independent assessors, from the sa-
tirical (‘legibility research had run into a blind 
alley’) to the stern (‘Research in legibility […] 
has not yet come up with anything fundamen-
tal that typographic designers did not already 
know — ​or believe — ​with their inherited expe-
rience of five hundred years of printing histo-
ry.’). Lund concludes : ‘By some arguments, we 
are no further than we were in 1886.’ [5] His re-
marks echo some already made half a century 
before (‘The trained eye of the skilled printer 
is more to be depended upon than all the in-
vestigations so far conducted.’),[6] and remain 
valid a full twenty-five years later : ‘Although 
there are massive bodies of analysis consider-
ing typography, there is no agreement among 
researchers regarding legibility factors in print’.
[7] Handwriting is in no better position : ‘we still 
do not know enough about handwriting in un-
impaired adults to guide therapists’.[8] In a per-
sonal retrospective on low vision research, psy-
chologist Gordon Legge writes that ‘innova-
tions in reading technology have outstripped 
our knowledge about low-vision reading’.[9] 
A similar verdict has been reached regarding 
the quality of research, and the interference 
of ideology and vested interests, in the domain 
of primary education ; as a history of teaching 
handwriting to children in the twentieth cen-
tury opines : ‘Looking at examples from around 
the world, it is surprising how little effect any 
of these models have on writing today.’ [10] An 
even more curious state of affairs characterizes 
paleography, which for its avowed purposes — ​
deciphering scribbles and canvasing the history 

5  Lund 1999 : 74, 76, 224 – ​225
6  Rollins 1942 : 28 ​–​ 29 d This remark by a leading Amer-

ican typographer may also reflect the difficulty of translating 
theoretical knowledge into practical know-how.

7  Tarasov 2015 : 1304
8  Van Drempt 2011 : 327b
9  Legge 2014 : 702 [meditating on Legge 2007]
10  Sassoon 1999 : 108, 134 – ​142, 181
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of their shapes ​—​, has generally found little util-
ity in examining legibility, a core expectation 
from many chancellery, copy, and calligraphic 
hands.[1] The oldest legibility tests of which we 
are aware were performed by type designers in 
1790s France and Germany, on typographers 
and children.[2] From that time on, legibility 
has been mentioned repeatedly in typography 
handbooks ; when definitions and prescriptions 
are given, they appear to be based on the experi-
ence and traditions of the craft. The few studies 
on the history of typographical legibility warn 
the adventurous scholar that this scholarly field 
is something of a ‘terra incognita’ covered by 
‘moving sands’ and ‘pits’.[3] d The grounds for 
this scathing critique are many and subtend all 
legibility evaluation methods, such as based on  
continuous reading (analyzing speed, eye move-
ments, blink rate), threshold visibility (expo-
sure duration, distance to stimuli, other con-
ditions), and search.[4] The validity of the re-
search body appears deficient in respect to ex-
perimental design (e.g., unintentionally inde-
pendent variables, such as the distinct x-height 
of examined typefaces ; very limited number of 
stimuli, usually only a couple of typefaces, char-
acters, or paragraphs, from which generaliza-
tions are tenuous to make) & theoretical foun-
dations (typically absent ; uncritical, in the sense 
of, e.g., credulous adherence to the brain–ma-
chine metaphor ; and selective, such as by being 
primarily concerned with the Latin script). The 
attitude of researchers is also a cause for con-
cern (e.g., ignorance of domain knowledge, sci-

1  Bernhard Bischoff’s (1906 ​–​ 1991) Latin Palaeography, a clas-
sic textbook, indexes ‘Kufic’ (demotic nomenclature of an Arabic 
script style), but omits ‘legibility’, which occurs in the text once 
as ‘legibility’, once as ‘clear legibility’, and twice as ‘clearly legi-
ble’, as though further elaboration on why the matter is so ‘clear’ 
would be superfluous. i Bischoff 1990 [1979]

2  König 2004 : 43 – ​44
3  Bergeron 1997 : 553, König 2004 : 9
4  Lund 1999 : 54 – ​79

entism, and a sometimes blatant pursuit of mer-
cantile goals shrouded in scientific appearanc-
es).[5] The very utility of legibility research has 
also been questioned (e.g., for its paucity of ac-
tionable results and the lack of a fruitful theory 
of legibility ; or for the marginal significance of 
laboratory experimentation for such a complex 
activity as reading), and even its feasibility has 
been put in doubt. The list of legibility factors 
is indeed staggeringly multifarious and reads as 
if formulated by Borges himself : ‘Blame [bad 
legibility] on the script, on its individual char-
acters, on too long lines, on too little leading, on 
bad composition, on bad printing, bad lighting, 
translucent paper, too white or shiny paper sur-
face, bad air, bad mood, indigestion, headache, 
lovesickness, arguments with the colleagues, 
the boss, the revenue office, a boring text, too 
much text on the page, generalized or specific 
reading unwillingness, like for filling forms.’ [6] 

d In focusing on the empty half of the wine 
glass, my intent is to draw attention to a pos-
sible tendency among the general & scholar-
ly public alike to overestimate our knowledge 
of legibility. To be fair, there is much related 
research territory that has been explored. d 
This overview of important areas of legibility 
research leads to a first remark on the impos-
sibility of perfectly legible script : if it ever ex-
isted, we might fail to recognize it due to a lack 
of epistemological means. However, as we shall 
see next, this doesn’t preclude the flourishing of 
legibility ideals, theories, & even mythologies !

5  A former Printer to Yale University, Carl Purington Rollins 
(1880 – 1960), noticed the tension that persists even today be-
tween typographers and psychologists regarding professional 
competence in the matter of legibility, contrasting practical ex-
perience and theoretical knowledge : ‘It would be all right to let the 
psychologists have their little games if they were not so anxious to 
impose their tentative results on the printer.’. i Rollins 1942 : 29

6  Willberg 2017 : 35, König 2004 [systematization of legi-
bility factors], Bigelow 2019 [typeface design based on legibil-
ity research] d Jorge Luis Borges (1899 ​–​ 1986).

legibility evaluation methods, such as based on lovesickness, arguments with the colleagues,
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Univers, Perpetua, Optima, and Neutra : the 
fairies playing onomastics at typeface cradles 
confer them the citizenship of Ugraphia. The 
ideal is a trope of typographical wisdom, that 
typography should resemble a ‘crystal goblet’ : 
a transparent container of meaning rather than 
a distraction to reading. The words were those 
of Monotype’s Beatrice Warde, but they char-
acterize more generally the utilitarian credo of 
modernism.[1] The metaphor is potent and ap-
pears unassailable in its logic.[2] It does also de-
fine the ideal typeface : neutral, face- & charac-
terless, anything but dazzling, the ideal script is 
invisible.[3] d But not everybody agreed with 
this vision,[4] constituent of the historical swing 
from nineteenth-century Romanticism & na-
tionalism (Fraktur) to twentieth-century func-
tionalism & internationalism (Helvetica).[5] 

1  Warde 1956 : 11 – ​17, Tschichold 1995 : 66
2  The transparency metaphor has a remarkable longevity, 

occurring as an ideal of rhetoric in antiquity, as a political vision 
known as glasnost, and as the Windowpane Theory of language. 
Its dominion extends to the transparency of the book designer 
herself : ‘Book design is a domain in which the designer should keep 
his personality out of the game’. Literally ‘crystalline’ is the Chi-
nese writing said to be, given how the repetition of radicals with-
in a character, resembling crystal structures, transparently cre-
ates meaning using the graphical equivalent of onomatopoe-
ia : 木 ‘tree’ d 林 ‘grove’ d 森 ‘forest’. i Eubanks 2011 : 142 – ​193 
and Kretztenbacher 1995 via Spitzmüller 2019 : 43, Carr 1986

3  That is, the ideal typeface has the attributes of Switzer-
land (in terms of its status as a neutral state). I did however find 
an example of typeface description that runs counter to arch-
Swiss Helvetica’s reputation as neutral (‘the blue jeans of typefac-
es’ according to late Swiss designer Adrian Frutiger [1928 – ​2015]) : 
one 1967 US advertisement proclaims that ‘Helvetica has a cer-
tain continental flavor’. Notwithstanding, ‘Univers’ (Frutiger’s re-
nowned typeface) is at least in name a better path to universalism 
than ‘Helvetica’. i Hustwit 2007, 2015 [quote 1], Müller 2009 : 
57 [quote 2], Osterer & Stamm 2014 : 93 [naming the Univers]

4  Spitzmüller 2019 : 44 [various dissenters]
5  ‘ Fraktur = NATIONALISM ’ is Tschichold’s bold statement 

in The New Typography, as explicit as those of the opposing camp : 
‘The script question [Fraktur vs. Antiqua] is for us Germans no more a 
subject of debate, but one of Will and Might.’ Helvetica’s marketing 
slogan is : ‘[Helvetica] is perfect for international correspondence.’ 

Eric Gill (1882 ​–​ 1940), himself a type design-
er & theoretician contemporary with the pro-
moters of the ‘new typography’ (Tschichold) 
and ‘invisible typography’ (Warde), saw these 
new typefaces as far from ‘transparent’, taint-
ed by the ‘diabolical’ machinations of industri-
alism and capable of ‘deceiving’ the reader into 
dehumanization ; instead he advocated for the 
imperfections of ‘humane typography’.[6] For 
another Briton, the graphic design educator 
Michèle-Anne Dauppe, ‘the cry of “legibility” 
masks a reactionary attitude against progress, 
change or critical intervention’.[7] As for the 
totemized imperative of neutrality, the poet & 
typographer Robert Bringhurst concedes that 
sometimes typography just needs ‘a bone in 
its nose’ to look convincing.[8] d This conse-
quential debate of the twentieth-century West-
ern typography, coupled to contemporary so-
cial, cultural & scientific developments, includ-
ing information theory & cybernetics,[9] illus-
trates the systemic and inextricable tension 
between objectivity & subjectivity in the his-
tory of legibility. Its extreme manifestation is 
a legibility complex pitting compulsion against 
aversion. With a change of costume, the debate 
could just as easily be staged in Renaissance It-
aly, when Humanists embraced the Carolingian 
& Roman scripts of the past, claiming to do so 
in the interest of better legibility, when their 
true aim was socio-cultural reform.[10] That is 
to say, the worth of prescriptive legibility defi-
nitions should be understood in the context of 
their functions in a specific time & place, and 
goals of social players.

i Tschichold 1995 : 75 ; Reinecke 1910 : 272 ; ‘Description’ field 
of Linotype’s digital Neue Helvetica fonts (2014)

6  Gill 1993 : 69 – ​74
7  Dauppe 1991
8  Bringhust 2004 : 18 d Note also the parallels with the de-

bate on interpretation transparency in classical music.
9  Spitz 2019 [case study of the Ulm design school]
10  Smeijers 1996 : 43 – ​54 [an airy hypographical cavalcade]
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Data visualization, a form of graphic communication closely related to reading, is also subject to the debate on transparency. Developed during a Data Vi-
sualization Society workshop, the ‘ant pen’ concept is an anti-design statement challenging the myth of neutral visualization. It surrenders legibility to the 
unpredictable paths of ants as they emerge from the pen’s hollow body, creating what might be called ‘formigraphy’. i Brath 2024
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Once upon a time . . .

miminuminu
mniuiummini
mimuniumni
miumuinimu
niminumimm
inuiuiuimini
mumuolluntt

mimi numinum niuium minimi munium nimium uini muniminum imminui uiui minimum uolunt

The snow gods’ smallest mimes do not wish in any way in their lives for the great duty of the defenses of wine to be diminished.

— Medieval parody in Latin on the legibility of textura, Fraktur, & other ‘broken’ scripts   

( Meyer 1897, Crystal 2012 : 104 – ​111, Harley 2003 : 274 – ​275 )
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I enjoyed immensely 
reading your spirited, 
wide-ranging and well 

informed essay.
— Ole Lund,  

author of Knowledge construction in typography. The case of 
legibility research and the legibility of sans-serif typefaces

A really beautiful book that deserves to be fondled and cuddled up with  as well as read.
— Aries Arditi,  

author of Adjustable typography :  
an approach to enhancing low vision text accessibility

The text is  creative and informal, with some eccentricities that maybe intentional.
— ChatGPT.4, 

known for having electronic daydreams

advertisement

What people say (about this book)

mygraphia
○

HerGRaPHiA
○

YourGraphia
○

OurGra_phia
○

THEIRGRAFIA

○

What people do (with legibility)

DE LEGIBILITATE NON EST DISPUTANDUM

— Wittgenstein (apocryphal)

The mosaic of scripts on this page is striking, not so much be-
cause of their obvious subjectivity, presumably natural legi-
bility to their respective creators, and demonstrative mutu-
al incomprehensibility — rather, the scripts attest to the re-
markable value of diversity for a rich and lively experience of 
reading and writing, calling to overcome legibility research 
concluding in universal designs, and to incorporate compre-
hensive considerations of sociocultural, contextual, individ-
ual, and other factors while implicitly contributing to teem-
ing, open thinking modes.
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Ideals of typography

The book typographer has the job of erect- 
ing a window between the reader inside 
the room and that landscape that is the 
author’s words.

— Beatrice Warde ( Warde 1956 : 15 )

Personally I believe that no single 
designer can produce the typeface 
we need, which must be free from 
all personal characteristics : it 
will be the work of a group, among 
whom I think there must be an en-
gineer.

— Jan Tschichold ( Tschichold 1995 : 74 )

[Times New Roman] has the merit of 
not looking as if it had been de-
signed by somebody in particular.

— Stanley Morison ( Loxley 2004 : 134 )

The typography of industrialism, 

when it is not deliberately diabol-

ical and designed to deceive, will 

be plain. [...] All the while that 

the technical and mechanical good 

quality is increasing, the dehu-

manizing of the workmen is also in-

creasing. [...] On the other hand, 

those who use humane methods can 

never achieve mechanical perfec-

tion. [...] Humane Typography will 

often be comparatively rough and 

even uncouth.

— Eric Gill ( Gill 1993 : 69 – ​70 )

Changing attitudes

To proclaim sanserif as the typeface of our 
time is not a question of being fashionable, it 
really does express the same tendencies to be 
seen in our architecture. It will not be long be-
fore not only the ‘art’ typefaces, as they are 
sometimes called today, but also the classical 
typefaces, disappear, as completely as the con-
torted furniture of the [eighteen-]eighties. […] 
But it must be laid down that sanserif is abso-
lutely and always better.

— Jan Tschichold, 1928, during his  
 Protestant period  ( Tschichold 1995 : 73 ​–​ 74 )

In light of my present Knowledge, it was a 
juvenile opinion to consider the sanserif as the most 
suitable or even the most contemporary typeface. A 
typeface has first to be legible, nay, readable, and 
a sanserif is certainly not the most legible typeface 
when set in quantity, let alone readable. […] The 
classical typefaces such as Garamond, Janson, Bask-
erville, and Bell are undoubtedly the most legible.

— Jan Tschichold, 1959, during his  
Catholic period  ( Tschichold 1964 : 16 – ​17 )

Tschichold’s hagiographers explain his dogmatism and volte-
face within the context of a general urge for newness following 
the First World War, and his realization that both traditional and 
modern typography have their place.  (McLean 1975 : 35 – 40, 69 – 71)

Please refer to the colophon on pages 2128 ff. for the names 
of the typefaces used here, and additional rationales for 

their selection in conjunction with the quotes.



1921

1921

Typeface dogmatisms

The Final Shape of Our Script,  
the Renaissance Antiqua

— Tschichold

Garamond’s typeface, created around 1530 in Paris, is unsurpassable in clarity, legibility, and beauty. 
Our type is in fact an absolutely inflexible form, and offers no possibility for any but minute alterna-
tions.� ( Tschichold 1987 : 35, 32 ; 1969 : 53 )

I don’t read German books  
in Latin Script !

	 — Bismarck � ( Reinecke 1910 : 78 )

Djibou Felix Newyorkensis Parisensis.
Anno 2008. Ætatis Suæ 4. 
Au jour le jour

Catz ~
Thus is how the Swiss ty-

pographer Jost Hochuli de-
scribed the incorrigible dog·​

matics of typography, which, 
once thrown out the front door, 

sneak back in through the rear.
� ( Hochuli 1991 : 24 )
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Be polite.
 Don’t blame the user.

Legibility manners & realism

It is possible to elude the dictate of neutral typography with-
out sliding into excesses of graphical narcissism and abstruse-
ness either. As an example, the typeface Public Sans was de-
signed for the US government for its hundreds of websites to 
provide a ‘clear and consistent’ user experience during the av-
erage one and a half billion monthly views. Public Sans avoids 
impersonality & bureaucratic grayness by combining legibili-
ty with style (notice the rounded ‘l’ gracefully avoiding confu-
sion with upper case ‘I’), in other words, it has affable manners, 
a desired hallmark of the public service. This aura is instilled 
into the type by developing it from the familiar, quintessential 
American face of Franklin Gothic (1902), exuding informality 

& modernity in its seriflessness, and being democratically ac-
cessible as open-source font. d Supra, Public Sans is used to 
set quotes from the federal US Web Design System guidelines, 
which read as digital avatars of manuals from finishing schools 
(in France, they would have been set in Civilité, the type exten-
sively used in civility & manners books of the 18th & 19th cen-
turies), with the difference of an avowed realism fitting an or-
ganization having adopted the principle of ‘strive to be better, 
not necessarily perfect’. (‘Realist utopianism’ may be said to be 
a core tenet of Americanism, a semantic paradox proclaimed 
in the US Constitution itself, devised ‘in order to form a more 
perfect union’.) i USWDS 2024, Keegan 2024, Jimenez 2009
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Understand the  
user’s context.
Don’t include notifications that aren’t related to the 
user’s current goal.

Consider next steps.
When the user is required to do something in response 
to an alert, let them know what they need to do, and 
make that task as easy as possible.

Don’t overdo it.
Too many notifications will either overwhelm or annoy 
the user and are likely to be ignored.

Vitrolegibility

One could draw a typology of legibility from metaphors of glass. 
Legibility as transparent glass is a dominant ideology, as op-
posed to legibility as tinted glass, of the ‘polite public service’ 
philosophy. Writing, the preeminent medium through which 
bureaucracies see individuals & represent themselves (a pity 

‘legislate’ & ‘legibility’ aren’t cognates), is intimidating & mys-
terious when the code is not shared, and legibility becomes a 
one-way mirror instrument of power. But the glass can be shat-
tered by counter-cultural forces through the use of scripts il-
legible to the establishment. In any case, script is never neu-
tral (even neutral is a characteristic), ‘accent-free’, and its us-
age reflects its user ; thus, legibility acts as a mirror. Being not 

perfect, each script is also a distorting mirror, raising questions 
about truthfulness. d In the above painting of the Buddhist 
Purgatory, modeled on the imperial Chinese bureaucracy, the 
King of Heaven reads from the recorded deeds of a newly ar-
rived mortal and rules over his fate in the afterworld. Note the 
crucial role of legibility, its consubstantiality with bureaucracy :

Definition ☶ . Revelation — Legibility is an X-ray machine.

i Fresco by Jien Takada, 2009, Daiou temple, Takayama, Japan
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The legibility wars

The Latin characters […] are like a pleasure garden belonging to aristocrats, where only people
[ The Latin characters … are like a pleasure garden belonging to aristocrats, where only people
with stars and ribbons are let in. Our German letters are like the Prater in Vienna, where
with stars and ribbons are let in. Our German letters resemble the Prater in Vienna, where
Emperor Joseph let it be written: ‘For all people!’
Emperor Joseph let it be written : ‘For all people !’ ]

— Katharina Elisabeth (1731 – ​1808), Goethe’s (1749 – ​1832) mother, 1798  ( Kapr 1993 : 64 )

I am a pit i l e \s enemy of the Latin \cript, mainly for phy\ iological , that is p\ychoperceptual rea\ons. 
I con\ider it among all \cripts known to me […] as the mo| unreadable and un\ ight ly . It looks 
almo| as if a reward has been put out to invent a \cript that would \ati\fy its function to the lea\t 
amount , that is to be read and not \pelled letter by letter, and the first prize awarded to the Latin \cript. 
[…] I con\ider the German print \cr ipt to be one of the be| phy\iological \olutions to the \cript que|ion 
that has been yet found and I con\ider the Greek \cript (as \hown by our \choolbooks) as much clearer and 
capable of being read fa|er than the Latin. […] I furthermore have the intention, by adverti\ing a phy\ io -
logical conte \ t , to obtain at long la| factual verdicts, on the ba\is of impeccable comparative exper i -
ments, on the \cript que|ion.

— Prof. Dr. rer. nat. Theodor Jän{ (1860 – ​?), 1910  ( Reinecke 1910 : 93 ​–​ 95 )

We saw aesthetic models in industrial products and, believing the sanserif to be the simplest 
face (wrongly, as it turned out), we declared it to be the modern face. At the same time we, 
a group of artists, attempted to use asymmetry to oust symmetrical design. […] Everything 
symmetrical was unthinkingly assigned to the propaganda methods of political absolutism 
and declared obsolete. […] But it seems to me no coincidence that this typography was prac-
ticed almost exclusively in Germany and found little acceptance in other countries. Because 
its intolerant attitude conforms to the German bent for the absolute, and its military will 
to regulate and its claim to absolute power reflect those fearful components of the German 
character which set loose Hitler’s power and the Second World War. I saw this only later, in 
democratic Switzerland. Since then I ceased publicizing the New Typography.

— Jan Tschichold, 1946  ( Burke 2000 : 73 )

Our Fraktur is dying of natural causes, since due to the consequences of the war it became im-
possible to renew and complement the stock of printing matrices that are subject to continu-
ous downwearing. [ . . . ] Unaltered remains the spirit that governs the principles, writing, and 
design of the ‘Neue Zürcher Zeitung’. Tradition needs not be preserved in both appearances and 
essence. Thus, the shift from Fraktur to Antiqua will in no way be unfaithful to the key messag-
es of our newspaper ; it will also not hinder at times ‘ to talk Fraktur ’ in Antiqua, where and when 
it may be necessary . . .

— Editorial board, Neue Zürcher Zeitung, August 1, 1946  ( Maissen 2005 : 149 )
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Legibility = Consumerism ≠ Satisfaction

[Adobe Garamond] is the 
kind of perfection that has 
been striven after for five 
centuries. But now that 
we have reached that point, 
something seems to have 
been lost.

— Erik van Blokland  ( Middendorp 2018 : 211 )

— Gerald Groemer  ( Groemer 2019 : 36 )

Of what use is readability  
  if there is nothing to excite  us 
to take notice of a text ?

— Wolfgang Weingart  ( Friedl 1986 (1): 41 )

Technologies of legibility

Hermann Zapf could not 
have designed the Opti-
ma typeface using only a 
screen

— Peter Karow

Karow, co-founder of the German typeface software company 
URW, refers here to the geometrical distortions of computer 
displays of the 1970s and 1980s. He also comments on the au-
totracing method of typeface outlines digitization : ‘The more 
difficult the degree of construction, the more likely we are to dig-
itize by hand’. While software is limited in its knowledge of hu-
man intentionality, there have been in the intervening half-cen-
tury such technological and practice developments that many 
type designers create typefaces directly on screen. These el-
ements reflect the evolving contingency of script production 
on material factors.�   ( Karow 1994 : 92, 96 )

*

8×8-pixel Atari is a type-
face that forgot to become 
obsolete - the Helvetica 
of videogame fonts.

– Toshi Omagari  ( Omagari 2019 : 45 )

U
:
:

S
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Spirituality of legibility

What is essential is invisible to the eye.
— Antoine de Saint Exupéry, The Little Prince  ( de Saint Exupéry 1995 : 139 )

Quote set in B612, an ‘aeronautical typeface’ designed for improved legibility of cockpit instruments on Airbus airplanes,  
and named after the asteroid of Saint Exupéry’s Little Prince story — ​not after the legendary page 51 of Tristam Shandy, 

and neither after a work by Kazimir Malevitch (1879 – ​1935)​.  ( intactile 2017, 2021, Sterne 1760, Wikipedia : ‘Kazimir Malevich’ )

  

Cats have 9 lives · Fonts can become immortal
— Akiem Helmling, Bas Jacobs, Sami Kortemäki

There are subtle graphical differences between the first part of the above quote, set in Macho Moustache, and the second part, set 
in Macho Modular. They embody the principle to which the quote alludes : that ‘while all things exist to perish, fonts have the ability 
not only to live eternally, but even to grow forever’. Their ‘immortality’ is due to the additions and transformations to which they 
are subjected by new generations of designers and technologies, perennially reviving the typographical legacy. This metaphys-
ical perspective defines a three-dimensional typeface space : ‘One we are actually working and designing in. One we wanted to en-
ter but could not succeed in entering. And one we are not yet aware of.’ — Read more at fontfiction.com.  ( Underware 2018, Gonzato 2018 )

Map of  Ugraphia during a Terrible Snow Storm
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More spirituality

trajic notroman · · · relies on our sub-
consicous perception of the alphabet · · · 
its letterforms appear both alien and 
familiar · · · adding a distinct aura of 
mystery · · · creating a truly enigmatic ef-
fect, remaining readable nonetheless

— Hrant Papazian  ( Elnar 2016 )

The San Franciscan mystic type designer Hrant Papazian is exploring in his typeface Trajic notRoman (1998) the reduction of the 
Roman capitals (referenced via Times New Roman & Trajan) to essential strokes. Above is the Janus script that Papazian’s intrans-
mutable concept inspired me. The discovery of architypes is a recurrent topic in type design (Frutiger used the technique of trans-
lucent letter superposition to compare typefaces, and determine the most familiar shapes as indicative of the best legibility), as 
well as in visual psychology & computer science (to model the emergence of categories, including for text recognition purposes). 

( Frutiger 1980 : 64 – ​69 & Osterer & Stamm 2014 : 255 – ​256, 259, 408 – ​409 [Frutiger], Biederman 1995 [geons], Hofstadter 1995 [parameterizable fonts] )

Window reflection of people over the San Francisco skyline  ·  2016.02
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Legible urbanism

‘Our language can be regarded as an ancient city: a maze of little streets and squares, of old and new houses, of houses with ex-
tensions from various periods, and all this surrounded by a multitude of new suburbs with straight and regular streets and uni-
form houses.’ — Ludwig Wittgenstein (1889 – ​1951) d ‘Although clarity and legibility is by no means the only important prop-
erty of a beautiful city, it is of special importance when considering environments at the urban scale of size, time, and complex-
ity. To understand this, we must consider not just the city as a thing in itself, but the city perceived by its inhabitants. [...] What 
we seek is not a final but an open-ended order, capable of continuous development.’ — Kevin Lynch (1918 – 1984) d The life-
work of contemporary British artist Paul Nobel is manifested, by pencil and paper and in sprawling panoramas, in the minute 
details of the world of Nobson Newtown, a gray, decaying, lifeless settlement, sort of Piranesian SimCity après la lettre, whose 
building blocks are Lego-like edifices shaped as letters and constitute the Nobson font, illustrated on the facing page by the 
word Ugraphia, with a touch of optimism conveyed by the signature Bauhaus color scheme. d Nobson Newtown is also a lit-
eral incarnation of the metaphor of language as an organically growing city, archaeological strata upon strata, as expressed by 
Wittgenstein, himself a punctilious architect and tormented philosopher of language. d The correspondence of script and 
architecture has a long history, epitomized by the profusion of alphabets in architectonic form (a Victorian antiquarian high-
light with echoes during the Art Deco era) and, less common but no less impressive, letter-shaped edifices (e.g., Fortunato De-
pero’s [1892 – 1960] futuristic pavilion of the books for the 1927 International Exhibition of Decorative Arts in Monza). The con-
cept of ‘legibility’ itself has been applied to urbanism in the sense of the ease, or difficulty, with which people orient themselves 
in cities, identifying landmarks and organizing them in a coherent mental map. Based on studies conducted at the Massachu-
setts Institute of Technology in the 1950s on the cities of Boston, Jersey City, and Los Angeles, urban theorist Kevin Lynch de-
veloped practical methods to assess urban legibility, using anthropological and visualization approaches, to account for fac-
tors such as navigation, shared identities, security, emotions, mystification, and the observer’s active role, thereby demon-
strating the similarity of issues faced in both urban and scriptural legibility, including Euclidean vs. fractal geometries, Rome’s 
Cartesian and Baghdad’s circular layout vs. the random maze of casbahs and favelas, and elegant serifs vs. funeral Gothic scrypt 
vs. rational sanserif. Moreover, the appropriation of the legibility concept by Nobel, Wittgenstein, and Lynch for the purpose 
of thinking metaphorically in artistic, linguistic, and urbanism domains reveals the fundamental function of legibility and de-
cipherment in human life, predicated upon successful ‘hermeneutics’ of the natural and sociocultural ecosystem. d The bib-
liographical domain (in the disciplinary sense) is traversed like a marble’s vein by preoccupation with legibility : understand-
ing the scriptures for Luther (Martin, 1483 – 1546), rediscovering the classical past for Manutius (Aldus, 1449/52 – 1515), de-
ciphering hieroglyphs for Kircher and Champollion (Jean-François , 1790 – 1832), and interpreting bookish physiognomies 
for Arcimboldo (Giuseppe, 1526 – 1593) and ink blots for Rorschach (Hermann, 1884 – 1922). After all, fear of being bitten by a 
book is not far-fetched, as we speak of letters having eyes and books featuring heads, spines, and tails, especially when they 
are made of parchment. i Noble 1998 [booklet], 2018 [videolet], Wittgenstein 2009 : §19 [quote], Lynch 1960 : 2 – ​6 ; De-
pero 1927 : 97 [biblioarchitecture], Tavares 2024 [architects’ books’ architecture] , Wikipedia : ‘The Librarian (Arcimboldo)’
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1929Parisian sky  ·  2011.04.23 15:44
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Psychological aspects

After all what do we see exactly 
and is it what we see perhaps also the

result of what we would like to see
— Frank Blokland  ( Blokland 2022 : 14 )

The word ‘Imagine’ calls to mind John Lennon’s (1940 – ​1980) song, and ‘Think !’, IBM’s slogan.  
Both urge us, in quite a Buddhist manner, to look beyond the veil of appearances and deceptive legibility,  

beyond our own propensity for autosuggestion.  ( Balcetis 2006 )
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no ornament, no emotion,  
just clear presentation of information

— advertisement for Neue Helvetica  ( Linotype 2019 )

Will you remember me ?

Delia Dumitrașcu or Vlad Atanasiu

I am Sans Forgetica. 

Information that is difficult to obtain is better memorized. 
This principle was applied in the development of Sans Forgetica,  
a typeface deliberately made to be difficultly legible.  ( RMIT 2018 )
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If he feels concerned,   
the mensch will read 

anything

— Erik Spiekermann  ( Spikermann 1982 : 46 )

Please use anaglyph glasses to appreciate this quote in 3D. 
—

See? You didn’t put on anaglyph glasses, while still managing 
to read the text above, as its author surmised. The ‘concern’ 
theory of legibility has been articulated by many (including 
type designers, such as Wim Crouwel, who made the follow-
ing historical observation on the conviviality between scien-
tists and artists : ‘It’s just whatever you put in front of people. If 
they’re interested in reading it, they read it. [...] Sometimes I say 
if you redid that legibility research from the fifties now, you would 
have completely different results. And nobody is interested in 
readability and legibility research anymore. You never, at any of 
these conferences [such as the Alliance Graphique Internationale], 
see these people anymore.’ ) While this point may hold true for 
book typefaces, it may not be valid in all circumstances. When 
you drive a car, you don’t have time to ‘get interested’ in read-
ing signage, as milliseconds count ; idem in aviation, medical, 
and other ‘critical’ contexts, be they as simple as a tired bank 
teller reading endless numbers on a screen.  ( Hustwit 2017, 2015 )

Hercules, Gibraltar macaque (2010)
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Social considerations

A versatile Latin typeface, such as Times 
New Roman, knows no national frontiers,  
but its over-all appearance will never be 
quite the same in any two languages. It will 
be conditioned partly by the existence of certain 
accented characters and by differences in fre-
quency of individual letters, and partly by the 
national aesthetic approach to character forms.

— The Monotype Recorder  ( Monotype 1956 : 14 )

The first four lines of the quote are set in Times Europa, the 
surprising successor of Times New Roman (next lines) for the 
London Times newspaper, designed by Walter Tracy in 1972, in 
time for United Kingdom’s joining of the precursor organiza-
tion of the European Union one year later.

�

Typefaces have 
no gender.

— Kris Sowersby  ( Sowersby 2021 )

IiSs ‘FfOoNnTt’ MmAaSsCcUuLlIiNnEe 
OoRr FfEeMmIiNnIiNnEe ? 

The aphorisms are in Epicene [‘indeterminate gender’] (2020) by 
Kris Sowersby, & The Goddess Bunny (2023) by the queer artist 
Nat Pyper, a holographic homage to the eponymous transgen-
der diva (1960 – ​2021), a tap-dancer despite her poliomyelitis 
disability (the font’s dots represent left & right feet shapes). 
The question refers to a discussion among Italian linguists & 
typographers as to whether one should say il font (using the 
masculine gender) or la font (feminine); this is a non-issue in 
English, which uses the neuter it. Thus, whichever quote is cor-
rect is also a matter of language.�   ( Pyper 2023, CAST 2017 )

Marketing guidance

There is no more appalling spectacle 
than that presented by an innocent but 
bewildered customer thumbing the pages 
of a type specimen book in an endeavor 
to select a type he thinks he likes, while 
the equally ignorant printer guides him 
through its pages with apparent sapi-
ence ! If the printer is really wise in his 
craft, he has a selection of only the best 
types in his office, and will not yield to 
the customer’s request that he use Bodo-
ni Bloated for display. The wise print-
er does not have a type specimen book 
open to public inspection.

— Purington Rollins  ( Rollins 1942 : 28 )

During the nineteenth century, the clash of worldviews between 
Industrialization and Romanticism played out, also, through the 
differing concepts of legibility as practiced in typography and 
penmanship. It was a time when the bold and upright Bodoni 
typefaces, like womens’ corseted black gowns and men’s top 
hats, ruled the mechanical reproduction of language, while 
the handwritten scripts were bedecked with Spencerian lace. 
Nevertheless, both shared the underlying principle of contrast 
between thin and broad letter strokes, as the graphical mark-
er of a social and technological attitude diagnosed as ‘dou-
ble-mindedness’ by Kierkegaard (1813 – 1855) and portrayed in 
such popular novels as Stevenson’s (1850 – 1894) Strange Case 
of Dr Jekyll and Mr Hyde (1886). The august Manuale Tipografico 
(1818), the typeface specimen book published by Bodoni’s wid-
ow, reflects this dichotomy through a section devoted to ‘Chan-
cery, Financial, and English’ types, in addition to his trademark 
‘Latini’. Scripts were not only scrutinized as mirrors of nation-
al dispositions (the genre of ‘local types’ was gaining popular-
ity in both painting and literature during the inception of mass 
tourism), but were also used by graphologists to judge, for ex-
ample, marital compatibility, while typographers refined the 
art of typeface ‘matchmaking’.

( Bodoni 1818 (1) : 145 – ​169, Thornton 1986 : 111, Smitshuijzen AbiFarès 2012 )
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The costs of legibility

If you want a detailed account of it, let me tell you that 
the work is heavy : it makes the eyes misty, bows 
the back, crushes the ribs and belly, brings pain 
to the kidneys, and makes the body ache all over.

— Florentius, monk scribe, Spain, 945 C.E., colophon 
�   ( Brown 2011 : 270, 272 )

�

All of my [type design] work is done with 
true renewable energy. — It’s only been a 
year and a half since Pangea was first re-
leased but thanks to the ongoing dona-
tion of a quarter of all designer royalties, 
over 75,000 trees have been planted and 
at least 2,600 tonnes of carbon dioxide 
has been offset.

— Christoph Koeberlin� ( Koeberlin 2023, Fontwerk 2021 )

�

CSTM Xprmntl 02	 Instant	 ①
	 Years	 ②

adobe trajan	 Infinite	 ③

Comparative Font Production Duration

While producing highly legible codices in dark and cold mo-
nastic scriptoria took a toll on the health of past scribes (Flo-
rentius’ colophon seems to have resonated with many a scribe, 
having often been recopied), using networked computers to 
sire a deluge of more (or less) legible typefaces is not with-
out environmental impact, especially if the design process is 
streamed online ( ① ‘CSTM Xprmntl 02 was created in real time 
at the CSTM Fonts Telegram channel, and its subscribers could 
watch the process online.’ ), is lengthy ( ② four years for the re-
vival of this Baroque typeface), or the scripts are immortal ( ③ 
the Roman capitals have been persistent sources of inspiration 
throughout the centuries).

( 1. CSTM 2019 ; 2. Caflisch 2000 : 6 ; 3. Stock-Allen 2016 & Shaw 2015 ; also: 
Havelková 2024 [work-related bone diseases of ancient Egyptian scribes] )

Enough is enough !

Out of thousands of typefac-
es, all we need are a few ba-
sic ones, and trash the rest. 
� — Massimo Viggnelli

With the typical radicality of his time, the graphic designer Max 
Burchartz (1887 – ​1961) demanded in 1926 that all fonts, except for 
sanserifs, be molted, & proclaimed ‘One typeface for all !’ For the 
Swiss/German typographer Wolfgang Weingart (1941 – ​2021), 
‘a few’ typefaces meant four. Four like fondue, Rösti, pizzoc- 
cheri, polenta, and da capo. Quote set in Times New Roman, 
Helvetica, Courier, Zapf Chancery, and da capo. Quite an un-
palatable diet, would suggest his compatriot Frutiger, who 
knew how to appreciate a wine card ‘featuring sixty different 
Médocs all of the same year. All of them were wines but each was 
different from the others. It’s the nuances that are important.’

( Cahalan 2007 : 63, Friedl (1) : 23, Osterer & Stamm 2014 : 33 )

�

It is no secret
that there is no
ideal type face.

— Purington Rollins  ( Rollins 1942 : 27 – ​28 )

�

  F course legibility  
is important, but it 
is not everything.

— Friedrich Forssman 
	 ( Forssman 2012: 34 )

Now please turn the page.
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Like the Cheshire cat’s smile, the essence of 
legibility is elusiveness : legibility may be situ-
ated within the writing or in the reader, in the 
environmental context or even outside space, 
as a temporal phenomenon. Through the ex-
periments of this double page, the overarch-
ing theme of elusiveness will serve to intro-
duce our next section on theories of legibili-
ty. It will also resurface in subsequent places. 

d Consider the above image, which you may 
fancy to read as the Chinese or Japanese (first 
indeterminacy !) sign for the digit ‘one’, but is 
just a haphazard scratch that attracted my au-
thor-of-a-book-on-legibility eye, an instance 
of pareidolia and proof of legibility’s devious-
ness to produce clearly detectable, segmentable, 
and identifiable shapes in which we see what is 
not there. Or is it ? Was my calligraphic stim-
ulus perhaps a divine sign that I overlooked in 
my materialistic folly, oblivious to the enchant-
ment permeating the world ? Mephistopheles, 
add magic to the list of legibility definitions ! 

d Consider also the time factor in the ebb and 
flow of legibility : the evanescence of messages 
due to the fading of ink and their resurrection 
by scientific artifice. While the level of legibil-
ity fluctuates with its materiality, time can be a 
proxy for knowledge change. What the scholar 
of 1906 saw in the Greek papyrus as the word 
‘Hippocrates’, became ‘Socrates’ to another pa-
pyrologist a century later. In fact, so common 
are temporal legibility artifacts that a dedicat-
ed publication series, the Berichtigungsliste, was 
created by papyrologists to record Popperian 
falsifications of erstwhile reading certainties.[1]

1  Schubert 2011 : 212 – ​213
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The cult science-fiction novel Snow Crash (1992) by 
Neal Stephenson describes how mind control is ex-
erted via messages delivered in Sumerian language as 
images of random-looking black & white pixel config-
urations (‘white noise’ or ‘visual snow’). From a simi-
larly Ugraphic perspective, the antidote may be a per-
fect typographical gray prepared from the statistical-
ly Latin-looking ‘Lorem ipsum’ nonsensical filler text.

Lorem Ipsum Gray™ Elusive Legibility™ recipe 
—

Ingredients
 ·	 lorem ipsum ad libitum
 ·	 snow-white paper
 ·	 pixie blackletters
 ·	 typesetting paraphernalia

Concoction
 ·	 compose the text (careful with the kerning !)
 ·	 stir vigorously the page white with the text black 

until you obtain a homogeneous gray
 ·	 serve fresh from the press

The cherry on top
 ·	 stare at the above blue cat emoji for about three 

seconds
 ·	 now fixate a spot of your choice on the left-hand 

page : you should glimpse Doctor Schrödinger’s 
heretofore invisible yellow Cheshire cat

 ·	 repeat to discover her siblings all over the page

[ This instance of Lorem Ipsum Gray™ is made from  
30% black and 70% white pixels. ]

Pavement slab and trapdoor to the netherworld.  
Yungang Buddhist grottoes, Cathay� ▶
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One way to learn if perfect legibility is attainable, 
is to envision it through various lenses. Here I 
will define legibility according to an expanded 
version of Claude Shannon’s (1916 – ​2001) in-

formation-theoretical ontology and commu-
nication schema.[1]

Definition 2. System — Legibility is modu‑
lated by script (signal), writer (emitter), implements 
(medium), reader (receiver), and environment (noise). 
d It cannot be sufficiently stressed that legibil-
ity is a systems problem. This outlook guides 
the present study. As a straightforward example, 
the most legible typeface is useless if you have 
misplaced your eyeglasses, or if the paper is so 
thin that the front and backside texts overlap. 
The distractor may be the script itself, as when 

1  Variations of this epistemic approach can be found through-
out the legibility literature, e.g., in the form of the metaphor 
script-is-a-pneumatic-tube, in reference to the Victorian tech-
nology for sending an encapsulated message from point A to point 
B. Its simplistic use has been criticized as conductive to produce 

‘neat history’, which ignores ‘messy’ and different realities, often 
serving to exert social power. Another legibility model, yielding 
similar results to mine, uses the five w-s inculcated in journal-
ism : ‘To try to make text legible, the designer should consider the 
following : what is to be read; why it is read; who will read it; when it 
will be read; and where it will be read.’ i Spitzmüller 2019 : 44 
[‘tube’], Scotford 1994 : 371 [‘messy’], Cahalan 2007 : 26 [‘w-s’]

a typeface and its layout are so alluring to look 
at that you forget to read what the author has 
to say — ​a ‘typographical impertinence’ on be-
half of the book designer, according to Freder-

ic Goudy (1865 – ​1947), auto-declared designer 
of 113 typefaces plus one ‘Goudy 30’.[2]

Definition 3. Variability — The legibility of 
a script fluctuates according to changes in the com‑
munication system. d This leaves room for ob-
jective optimization, if not concurrently across 
all dimensions of legibility ​—​ hence the limit-
ed optimality attainable for a short duration, 
a dynamic optimality at most, never perfection. 
Maybe the great variety of hands and typefac-
es populating the history of writing are precise-
ly such transient quasi-optimal states, in addi-
tion to being a manifestation of aesthetic glut-
tony and commercial acumen.[3]

2  Reputed to have ‘such an itch for publicity’, he should knew 
best what he was speaking of : not with some pinch of irony, 
Goudy’s typefaces themselves have been chided as ‘precious’, 
while ‘the curves of the [ Goudy Old Style ] letters — ​individually 
graceful — ​set up a circular, whirling sensation that detracts some-
what from legibility’. i Friedl 1986 (1) : 39 [impertinence], Updike 
1990 [itch], Updike 1922 (2) : 234 ​–​ 235 [precious], NYTimes 1942 
[Goudy 30 is named ‘after the newspaper symbol meaning the end’]

3  Cahalan 2007, Eisenstein 1979 : 83 – ​85

TH30R13$

Definition 2. System — Legibility is modulated by 
script (signal), writer (emitter), implements (medium), 
reader (receiver), and environment (noise).

Definition 3. Variability — Legibility fluctuates ac‑
cording to changes in the communication system.
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Definition 4. Conditioning — What is legi‑
ble depends on what, and the conditions, one is accus‑
tomed to.[1] d To convince yourself of this claim, 
try to read this text holding it .[2] A 

similar situation was experienced daily by Ro-
man chariot drivers and pedestrians passing un-
der the Arch of Titus in Rome, inscribed with 
lines of decreasing height to appear equal from 
below,[3] just like the ‘ STOP ’ painted on the near-
by tarmac is perfectly legible to contemporary 
car drivers at a given distance and angle but ap-
pears distorted from other perspectives. In-
scriptions such as ‘   ’ and ‘   ’ 
displayed on car hoods are also designed to im-
prove legibility in a specific context, namely that 
of alerting motorists looking in the rear-view 
mirror (oh how mathematics makes illegibili-
ty vanish).[4] Consider also how the physician’s 
handwriting is typically unintelligible to the pa-
tient but usually results in the correct drug be-
ing dispensed by the pharmacist.[5] Even some-

1  My concept of ‘conditioning’ is a hypothesis that has been 
much debated under the names ‘habituation’ and ‘familiarity’, 
recorded as long ago as 1916 in the typographic legibility litera-
ture, and ultimately related to the question of nature and nurture. 
It perpetuates with obstinacy ; e.g., in the words of Frutiger : ‘I 
think legibility is solely a matter of habit.’ i Lund 1999 : 67 – ​70, 73

2  A classic example in the psychology of visual perception, 
used for all sorts of fascinating theories. i Pinker 1997 : 275 ​–​ 289

3  Corbier 2006 : 42 – ​45
4  The cyclopean vision of gastropods is a wonder of nature 

considering the feat of making sense of topsy-turvy moving im-
ages from their two serpenting ocular tentacles, to say nothing 
of insects integrating signals from kaleidoscopic eyes !

5  Atanasiu 2014 : 35

thing as conventional as text typefaces can be 
optimized for specific applications due to a va-
riety of technical and perceptual factors ; for ex-
ample, large sizes for the display of titles and 

small sizes for footnotes differ in many respects, 
such as the amount of affordable detail, stroke 
thickness, ascender and descender length, and 
inter-character spacing.[6] The result is not nec-
essarily typefaces that look the same at all sizes : 
title faces may be made to be attractive (from 
afar), footnote faces to simply maintain legibility, 
and body faces to be a mix of both. Script prag‑
matics (i.e., the influence of intent and context 
on script semiotics) play a further role in legibil-
ity : Fraktur and sanserif might be appropriate for 
lettering a hairdresser’s shop window to mim-
ic the ‘before’ and ‘after’ states of patrons but 
wholly inappropriate for car number plates in 
1916 Great Britain, as claimed by two legibility 
researchers of the era.[7] Therefore, two ques-

6  Beier 2017
7  I made up the ‘hairdresser’ part of the sentence, but in 

Bern, Switzerland, I saw this : ‘ [Hairdresser]  FOR BEAUTIES 
AND MONSTERS ’. Help ! Helvetica is a monster ! and sweet 
surryphs morph Bodoni into a Venus ! Note how, in 1916, the leg-
ibility of sanserifs was considered inferior to that of serifed type-
faces, a meta-example for understanding legibility as changing 
with context (as, nowadays, it is serifed typefaces that are con-
sidered inadequate for car numberplates, with sanserif dominat-
ing). i Lund 1999 : 100 ; on contemporary connotations of Frak-
tur, see Buschinger 2013 and Paoli 2006 ; on Fraktur in general, 
Kapr 1993 & Schalansky 2008 ; on script connotation theory, 
Van Leeuwen 2006 ; for typeface psychology and its wondrous 
applications, Hyndman 2016 ; an early ‘graphology of printing 
types’ is Ovink 1938 : 127-177 ; ÉCAL 2017 : x and Koop 2012 : 250, 

Definition 4. Conditioning — What is legible de‑
pends on what, and the conditions, one is accustomed to.
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tions to ask when assessing legibility are ‘Legi-
ble by who ?’ and ‘Under what circumstances ?’ 

d Once the stimuli and conditions change be-
yond a certain threshold, scripts become diffi-

cult or even impossible to read. The textura of 
Gutenberg’s (c. 1400 – ​1468) Bible is quite chal-
lenging to modern eyes, but when Enea Piccolomi-
ni (1405 – ​1464), the future Pope Pius II, saw 
samples of it in Frankfurt in 1454, he thought 
they were executed in a ‘highly clean and cor-
rect script, nowhere faulty’, and could be read 
‘without pain and spectacles’.[1] Thus, legibil-
ity is eminently an impermanent, subjective, 
and contextual phenomenon.[2] Additionally, 
a spectrum of interacting factors is at play. If 
nonetheless the perfect script could somehow 

264 – ​265 illustrate experiments in document perception by sub-
stituting the original typeface with various others ; a collection 
of opinions on type connotations by type designers and critics 
if found in Cahalan 2007 : 69 – ​86; Spiekermann 2014 dispens-
es an eminently entertaining collection of typeface and layout 
connotations. d To experience firsthand the suggestive pow-
er of typefaces, look at the Numbers (2018) typeface by Jona-
than Hoefler, inspired by digits typical of various contexts. The 
Revenue subset (    ) reproduces the style of ty-
pography seen on receipts of cash registers so strikingly that one 
can almost hear the ringing of the opening drawer and the beat 
of Pink Floyd’s ‘Money’ from The Dark Side of the Moon (1973) al-
bum. i Hoefler 2018, Wikipedia : ‘Money (Pink Floyd song)’

1  Meuthen 1982: 110, 116
2  Miles Tinker (1893 – ​1977), central figure of legibility research 

with over 30,000 study participants, conceded that ‘[legibility] 
findings are not necessarily good for all times’. i Lund 1999 : 13, 25

be designed, then ( 1 ) it would make the world 
a uniform typographical gray (i.e., attain max-
imal entropy, complete chaos) ; and ( 2 ) rebel-
lion would sooner or later overthrow its tyran-

ny ; or ( 3 ) the discord between art critics, scien-
tists, and theologians would result in its fall ; xor 
( 4 ) if all else fails, natural evolution would see 
that it eventually splits into ‘visual dialects’.[3]

Definition 5. Convenience, Tolerance, and 
Novelty — That which is readily available, even if 
inconvenient, becomes legible, before novelty is sought. 

d Scientific conference attendees are routine-
ly asked to set their papers in Times New Ro-
man, not solely due to the valiant efforts of Stan-

3  Legibility research has been criticized as a form of scientism 
for its willful ignorance or contempt of domain knowledge and 
practitioners (typographers, calligraphers, historians), or for sti-
fling creativity. Anticipating another Pink Floyd song (‘The Wall’, 
from the 1979 album of the same name, which opined that ‘We 
don’t need no education’), Cambridge letterer David Kindersley 
(1915 – ​1995), a pupil of typeface designer Eric Gill, declared in 
the counterculture spirit of the 1960s that ‘We don’t want stan-
dards, because they prevent evolution. We need, above all, by con-
tinuous experiment, to avoid fossilization.’ Against the same pen-
sée unique spoke with self-critique and out of bitter experience, 
a monumental instigator of modern typography, Jan Tschichold, 
who fled from the Nazis to Switzerland in 1933 : ‘To my astonish-
ment I detected most shocking parallels between the teachings of [my 
book of 1928] The New Typography and National Socialism and fas-
cism. Obvious similarities consist in the ruthless restriction of type-
faces, a parallel to Goebbels’s infamous Gleichschaltung (enforced 
political conformity) and the more or less militaristic arrangement 
of lines.’ i Lund 1999 : 75, 226 – ​227, 247 – ​248, de Jong 2008 : 21, 
Wright 2021 [Kindersley & British street signs]

Definition 5. Convenience, Tolerance, Novelty 
— That which is readily available, even if inconvenient, 
becomes legible, before novelty is sought.
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ley Morison (1889 – ​1967) and Victor Lardent 
(1905 – ​1968) to produce a legible typeface for 
the Times newspaper in 1932, but because, be-
ing a default Apple & Microsoft typeface, it be-

came a universal visual idiom due to the market 
dominance of these companies.[1] While Times 
is beautiful upon close inspection, its nauseat-
ing ubiquity and abuse through mindless com-
position makes one yearn for fresh faces.[2] Ado-
be, seeing a business opportunity for its fonts 
division, put out the following advertisement : 
‘Man does not live by Helvetica and Times Ro-
man alone’.[3] As a reminder, in the pre-com-
puter world, it was Caslon that ruled as a mod-
el of legibility, with the printers’ bon mot ad-
vising : ‘When in doubt, use Caslon.’ [4] d In-

1  Wikipedia : ‘Times New Roman’
2  Parodying the purist bibliophile, Morison described his 

own Times New Roman as ‘bigoted and narrow, mean and puri-
tan’. The type designer Erik Spiekermann called it the ‘Suppen-
huhn’ (soup chicken) of the typeface court yard for its unassum-
ing productivity. i Morison 1973 : 107, Spiekermann 1982 : 16

3  Adobe 1987
4  From the American printer’s lore, we report a Rhapsody to 

Caslon’s Legibility, of 1908, of which an extract is included here : 
‘Great kings, who in great battles met, / Court ladies, versed in eti-
quette, / All, all, have scanned the pages set / In Caslon’. Remember 
that Caslon is the typeface of the US Declaration of Independence 
(1776). Its glory perdures into the twenty-first century, e.g., per-
petuated as main typeface in the pages of The New Yorker (but 
the magazine did not to succumb to a second adage, even for its 
headings : ‘With Helvetica you can’t go wrong!’). Caslon is further-
more among the few script samples to leave the solar system as 
part of the Voyager Golden Record message to extraterrestrials. 

i Singer 1908, Walker 2013, Lawson 1992 : 169 – ​183, Wikipe-
dia : ‘Contents of the Voyager Golden Record’

formation theory subsumes convenience, tol-
erance, & novelty in the form of ‘dynamic ef-
ficiency’ : the least effort should be expended 
to gather necessary information (note the sub-

jectivity of ‘necessary’) ; redundancy, errors, & 
omissions should be tolerated (communica-
tion pragmatism) ; and, once the utility of in-
formation is exhausted, new information is to 
be sought (optimization to new conditions).

Definition 6. Correction — ​Error correction 
is part of the legibility process. d Legibility may be 
conceived as a property (of writer performance, 
script inter-character confusion, reader profi-
ciency, and contextual noise level), as well as a 
process, such as error correction, which is inte-
gral to every stage of written communication. 
Reading, more generally, is a process of testing 
a hypothesis about the nature of visual stimuli, 
hence, it is an error correction feedback loop 
within the human and the machine. Error cor-
rection procedures are inherent to data stor-
age and transmission to maintain their legibil-
ity, e.g., the restoration of decayed documents 
through image enhancement or the algorithmic 
code correction of corrupted digital data. The 
acquisition and maintenance of writing know-
how (from handwriting to keyboards and oth-
er text input methods), may also be viewed as 
an incessant visuo-motor process of correcting 
legibility errors due to issues such as inattention 
and stress. d Eyeglasses are prized and ubiq-
uitous error correction aids and proof of the 
technological optimization of legibility. Even 
humble stationery materials have undergone 

Definition 6. Correction — Error correction is part 
of the legibility process.
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positive evolution — ​or at least adaptation to 
new information media — ​from steel scrapers 
to rubber erasers of various hardness levels to 
chemically complex whiteout correction flu-
ids. In respect to methods, error correction has 
even spawned a profession, that of the proof-
reader. As communication technologies com-
plexified, so did the error correction mecha-
nisms, among them the human–machine sym-
biotic autocorrect functionality of text pro-
cessors and the mathematically sophisticated 
code correction algorithms indispensable to the 
modern digital ecosystem. d It is certain that 
error correction mechanisms have diversified 
& complexified, and they have fundamentally 
improved the legibility of otherwise degraded 
or inaccessible information for both humans 
and machines. To play devil’s advocate, while 
on higher clouds, we don’t dwell yet in the gar-
dens of Ugraphia. First, error correction only 
restores legibility to at most its previous lev-
el but not beyond (otherwise, the procedure 
would have a different ontological status, such 
as of ‘augmented reality’ or graphical herme-
neutics). Second, information media evolve 
and errors don’t cease to occur, making error 
correction a perpetual Manichean process of 
victories and defeats. We will encounter this 
dynamic equilibrium characteristic of legibility 
at other points in our study.

Optional Definition 6 ½. Hypotheses —
Legibility is integral to formulating hypotheses about 
the signification of written symbols. d Reading & 
understanding written connotations are cate-
gorization processes of assigning signification 
to written symbols in which the strength of be-
lief in the validity of hypotheses and the speed 
at which connotations are created & reconsid-
ered are an integrated descriptor named legibil-
ity. This is a recasting of Definition 1, with the 
flavor of Bayesian theory, in the context of the 
role of legibility in error correction, hence its 
intermediary serial number and optional status.

Oneiric legibility
—

When naughty books don’t want to be read, they 
make you nap and snitch your spectacles, proclaim-
ing: ‘Move on, there is nothing to see here !’ To which 
you answer by quoting the Bard (1564 – ​1616) on legi-
bility, from King Lear  1.2 : ‘Let’s see. Come, if it be noth-
ing, I shall not need spectacles.’ Alas, too late, this in-
cunabulum kept for posterity the trace of a pair of 
medieval eyeglasses forgotten for too long. The last 
words read through them were ‘Stay healthy !’ What 
happened next, is another story, for another night. 

i Seneca, Epistolae, Venice : Benalius, 1494 ; Univer-
sity Library Bern, Bongarsiana, Bong IV 874, fol. 43v°–
44r° ; Burgerbibliothek 2012 [on the life and library 
of the former book owner, the humanist & diplomat 
Jacques Bongars (1554 – ​1612), who just returned from 
a voyage to Transylvania when he was called out of 
his study by [unreadable] and then [page missing]  ]

Psst ! Are you still stirring ? Then either this book is 
not somniferous enough (others are explicitly de-
signed for such purpose) or the typeface keeps you 
awake. (Designers hark ! Riches await those who de-
vise a sleep-inducing font, and more fame for a sweet-
dreams font.) i Adel 2020 [stories to fall asleep, set 
in slab serif, with sanserif headings] 
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If some means were found to define legibility, 
could we fathom what properties perfect leg-
ibility would entail ? [1] Certainly, these would 
extend beyond perfect accuracy and instant rec-
ognition under all conditions, wouldn’t they ? 

d The criterion stipulated by French Renais-
sance Humanist and engraver Geoffroy Tory 
(c. 1480 – ​1533), representing a long tradition 
of anthropomorphic scripts, was that letters 
should mirror human proportions, and thus 
God’s own image (OMG, Modulor !).[2] This 
is, barring heretic thoughts‌, undeniably the 
most perfect + legible form of writing, ‘truth 
itself before the eyes’, declared Albrecht Dü-
rer (1471 – ​1528).[3] d A perfect script would 
furthermore allow unbiased thought transfer. 
In the past, people of repute, with none oth-
er than the presumptive father of the scientif-
ic method, Francis Bacon (1561 – ​1626), among 
them, claimed that ‘ideograms’ (variously iden-
tified as Egyptian, Chinese, & Mayan) and He-
brew letters possessed such characteristics (pur-
portedly depicting the vocal tract in action, the 
design principle of anatomorphic scripts, such 
as Korean [1443] and Alexander Melville Bell’s 
Visible Speech [1867]).[4] d The modern mind 
succumbs to other reflections. The philoso-
pher, linguist, logician, mathematician, aero-
nautics engineer, architect, schoolteacher, gar-

1  Kinross 2011 : 233 – ​245. For the influence of writing on 
cognition and society i Olson 1994, 2016 ; Ong 2002 : 77 – ​134.

2  The idea that the perfect letter is inscribed in an overlapping 
circle and a square — ​in a manner resembling Leonardo da Vin-
ci’s (1452 ​–​ 1519) Vitruvian Man — ​originated with Italian Renais-
sance artists, before crossing the Alps into Germany (Dürer) and 
France (Tory). It was Tory, however, who integrated geometri-
cal figures, letters, and humans into his Champs Fleury, printed 
in Paris in 1529. Much later, Le Corbusier (1887 – ​1965) invented 
Modulor, a method for deriving architectural proportions from 
those of the human body. i Meiss 1969, Deprouw 2011, Tufte 
1997 : 113, Wikipedia : ‘Modulor’

3  Dürer 1965 : 2, Baines 2008 : 323 – ​334 [on revealed scripts]
4  Van Helmont 2007 : 169 – ​202, Eco 1995 : 82 – ​83, 211 – ​213, 

1998, Kim-Reynaud 1998, Wikipedia : ‘Hangul’, ‘Visible Speech’
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Here, the author took a writing pause.

Which means what is said : a pause away from writing for writing : 
a nested note to footnote 4 on the dextral column.

4 bis  If this book were about the perfection of writing sys-
tems rather than that of scripts, the historians would need to an-
swer the riddle of just how two neighboring countries, Korea and 
Japan, developed writing systems at the opposing ends of the 
complexity spectrum. The first is widely praised in terms such 
as the following : ‘Most experts agree that it will be a long time be-
fore another writing system comes along that will match han’gŭl’s 
simplicity and efficiency and its elegance and intelligence.’ a On the 
latter, it is not unusual to read portrayals similar to these : ‘Portu-
guese missionaries who visited Japan in the sixteenth century came 
to the conclusion that the Japanese language was the invention of 
the Devil, having been devised so as to hinder the spread of the Gos-
pel ; no doubt in forming this view, the missionaries also had in mind 
the Japanese writing system with its myriad intricacies. [...] even so 
written Japanese still has the dubious distinction of being the most 
complicated system of writing in use in the modern world.’,b or, to 
quote a quote : ‘Sir George Sansom (1928), who was a British am-
bassador to Japan and scholar, observed : “One hesitates for an epi-
thet to describe a system of writing which is so complex that it needs 
the aid of another system to explain it.” ’ c Perhaps the rationali-
ty perceived in the Korean writing system simply appeals to the 
modern mind more than the assumed impracticality of the Jap-
anese script’s baroque chiaroscuro logic, and thus critics err due 
to anachronistic judgment.d i a Kim-Reynaud 1998 : ix, b See-
ley 2000 : ix, c Taylor 2014 : 292, d Lurie 2011 : 353 – ​357, * Similar 
critique has been voiced about Chinese : Taylor 2014 : 128 – ​129



1944

dener, aspirant monk, hospital porter, and dec-
orated soldier Ludwig Wittgenstein famously 
stated that ‘The limits of my language mean the 
limits of my world’.[1] We may interpret this as 
meaning that language shapes how we think. 
Similar ideas were advanced by the linguists 
Edward Sapir (1884 – ​1939) and Benjamin Lee 
Whorf (1897 – ​1941) : e.g., the time perception 
of North American Hopis appeared through 
their language as continuous, as opposed to 
the discretization imparted to speakers of 
English (‘one night’, ‘two nights’).[2] Aymara, 
a Bolivian–Peruvian language, was identified 
as a possible pivot language for use in automat-
ed translation, given that it operates by default 
with ternary logic.[3] Further examples of the 
‘spirit of languages’ can be found at will con-
veying Sapir’s contention that ‘human beings 
[…] are very much at the mercy of [their] par-
ticular language’.[4] d What matters here in 
connection to the perfect script is what if we 
were to map Wittgenstein’s and Sapir’s state-
ments from the domain of linguistics to that of 
grammatology,[5] and reason that if language 
shapes the mind, so must its visual form, writ-
ing.[6] We obtain the following paraphrases : 

1  Wittgenstein 2018 : 86 (proposition 56)
2  Sampson 1980 : 81 ​–​ 102, Crystal 1997 : 15
3  Eco 1995 : 346 – ​347
4  Sampson 1980 : 82
5  Grammatology a is the science of writing, graphonomics b 

is the science of handwriting, and graphology c is psychological 
analysis via handwriting analysis ; these disciplines link to lin-
guistics, paleography, typography, computer science, psychol-
ogy, education, &c. ‘Writing studies’ & its branches have vari-
ous definitions (e.g, extending graphonomics to all writing d) & 
names, including the silent ‘γ-etics’,e the parsimonious ‘graphon-
my’,f the alluring ‘neography’,g & the exuberant ‘chirogramma-
tomancy’.h This mushrooming nomenclature warrants a socio-
cultural investigation. À bon entendeur salut ! i i a Gelb 1963 : v ; a, 

c Coulmas 1996 : 173, 176 – ​8 ; b IGS ; d Watt 1994 : vii, xii ; e Haralam-
bous 2018 : 103 ; b, d, f, g, h Atanasiu 2014 : 93, 120 ; i Meletis 2024

6  This idea seems self-evident to the more than one million 
subscribers of The New Yorker magazine : ‘Did I read The New York-
er? This question had a dangerous urgency. It wasn’t any one writer 

‘The outlines of script mean the limits of my 
mind’ and ‘Human beings […] are very much at 
the mercy of [their] particular script’. No sur-
prise here, since the film The Matrix (1999) re-
vealed that reality is nothing more but streams 
of programming code in Japanese script. What 
sort of thinking, then, does the perfect script 
enable ? To begin with, there would be no more 
Helvetica Men, or folks lost in Times, and we 
would love each font equally. I further suspect 
that such an omnipotent instrument would al-
low anyone to think anything, in any way. Ho‑
lologic would reveal the unimaginable from all 
perspectives at once.[7]

or article he was worried about, but the font. The meaning embed-
ded, at a preconscious level, by the look of the magazine; the seal, 
as he described it, that the typography and layout put on dialecti-
cal thought. According to Perkus, to read The New Yorker was to 
find that you always already agreed, not with The New Yorker but, 
much more dismayingly, with yourself. I tried hard to understand. 
Apparently here was the paranoia Susan Eldred had warned me of : 
The New Yorker’s font was controlling, perhaps assailing, Perkus 
Tooth’s mind. To defend himself he frequently retyped their articles 
and printed them out in simple Courier, an attempt to dissolve the 
magazine’s oppressive context. Once I’d enter[ed] his apartment to 
find him on his carpet with a pair of scissors, furiously slicing up and 
rearranging an issue of the magazine, trying to shatter its spell on 
his brain.’ i Lethem 2009 : 12 ​–​ 13, Wiedeman 2009 d If you 
open a font file, you will see various technical and copyright in-
formation fields, among which will be one called ‘Description’, 
typically used for documenting the typeface’s history (for some 
Monotype fonts, described in the same succulently erudite lan-
guage familiar from auction house catalogs). Digging one late 
night in my typeface collection, I was startled to discover the 
unusual presence of a narration in such a field, belonging to the 
Tfu Tfu [Tfu Tfu] font by Meir Sadan (1998), which discussed the 
appeal of typeface anatomy — ​and, presumably, legibility — ​for 
domestic animals ! ‘One day I was hanging around with my love-
ly kitty-cat, browsing different types of fonts. My kitty surprisingly 
started to stare at each typeface, examining its typographical cor-
rectness and structure, the serifs and the stroke angle. Suddenly, 
she meowed. It wasn’t the regular kind of meow — ​it was her spe-
cial meow. The meow she uses to greet people she likes… At that mo-
ment, it just hit my mind — ​my kitty happens to like Goudy’s type-
face. Goudy [sic] is that font on the cover of The New York Times… 
The one that says “     ”.’

7  Douglas Hofstadter wrote an article pertaining to the im-
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While this writer dreams, that swash-tailed 
gremlin over there is chewing letters, which 
raises some questions and suggests some an-
swers about the mythology of illegibility.

Q : Genesis. How do people explain illegibility ? 
— A : Gremlins is the short answer, as demon-
strated by this illustration depicting the demon 
Titivillus, held responsible, during the Middle 
Ages, for introducing a wide gamut of textu-
al errors into the work of monks, secretaries, 
printers, and non-professionals alike. The ani-
mist conceptualization of psycho-physical and 
instrumental phenomena persists during the 
Age of Machines, first mechanically, e.g. as the 
‘gremlins’ invented by the acclaimed children’s-
book artist Roald Dahl (1916 – 1990), in refer-
ence to the imaginary beings he heard invoked 
by Royal Air Force personnel during World War 
Two to explain the unexplained breakdown of 
airplane machinery ; and second digitally, as 
the ubiquitous cloak-of-invisibility-wearing 
mischievous monstrous supernatural armada 
of ‘bugs’ fought by computer programmers lit-
tering with slashed zerøs the screens set on wiz-
ardly  dark mode . More generally, who pretends 
that the etymology of ‘pixel’ is ‘picture element’ 
should beware the ire of the Icelandic pixies, 
who will poke their screens full of ‘burned’, i.e. 
defective pixels. I leave to the readers’ imagi-
nation the special torments inflicted by Titiv-
illus’ devilish cousins, the Arabic djinns, and 
other Japanese yokais. May writers and read-
ers be preserved from the Evil Eye ! [1]

Q : Treatment. How to fight illegibility ? — A : 
Invoke Saint George to kill the dragon of illeg-
ibility and save the Virgin Lady of Immaculate 

possibility of the perfect script. It is inspired by Donald Knuth’s 
METAFONT parametric font programming language, touch-
es on Kurt Gödel’s (1906 – ​1978) incompleteness theorem, and 
essentially argues against automating font design — ​on logi-
cal grounds, rather than aesthetic faith. i Hofstadter 1982

1  Wikipedia : ‘Titivillus’, ‘The Gremlins’, ‘Bug (engineering)’, 
‘Defective pixel’

MYTH0L0GY

Deconstructing legibility
—
Titivillus at work in the former Dominicans’ church, 
later Hugenots’ church, Bern ; 1495, attributed to the 
Master of the Cloves. All just fancy imagination ? Con-
sider then the all-too-real monstrous creatures you 
would see when looking at bookworms through a 
microscope ! The most splendid exemplary may be 
Sigmund Freud himself, who in The Interpretation 
of Dreams (1899) confesses : ‘I had become a book-
worm’. i Gutscher-Schmid 2007, Freud 1971 : 172
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Reading. This is the true, ophthalmologic in-
terpretation of paintings of eyeglassless Saint 
Mary having stopped reading, her finger be-
tween book pages marking a moment in the 
flow of time,[1] while waiting for archangel Ga-
briel to remove her cataract with a lancet, an 
exploit he will report at a round editorial table 
of the eponymous medical journal. Non-inva-
sive exorcisms to improve eyesight are also prac-
ticed — didn’t a talismanic shirt (possibly one 
of those inscribed with magic formulas) cure 
Joseph’s father’s blindness (Quran 12:93) ? and 
wouldn’t you drink milk from that magic-med-
ical copper bowl engraved with Arabic letters 
to sooth your ophthalmia ? [2] As for the mys-
tic Ibn Arabī (1165 – ​1240), ‘in life people are 
blind, in death clairvoyant’.[3] Some legibility 
improvements can make instant readers from 
illiterates, as of the Prophet Mu

˙
hammad ( � ), 

who thrice claimed not know to read as the an-
gel revealed to him the divine message, begin-
ing with the injunction ﴾ Read ! Iqrā   ! ﴿, which 
in turn gave the name to the book known as the 
Alcoran (‘The Recitation’).[4]

Q : Ultima Ratio. What is the apogee of legibil‑
ity engineering ? — A : That is the font of ‘Last Re-
sort’ (1998), a typeface drawn by Michael Ever-
son and developed by Apple Computer for the 
Unicode Corporation, as the last font used by 
a computer operating system to display a char-
acter not available through any other installed 
font and to be represented by a generic sym-
bol standing for the Unicode range to which it 

1  Phaidon 2000
2  On graphical thaumaturgic opthalmology in the Middle 

East i Maddison 1997 : 76, 82 – ​84, Savage-Smith 2003, Dols 
1992 : 184, 226, Felek 2017 : 650.

3  Pandolfo 2018 : 14 – ​18 d Hildegard von Bingen would 
object to this maxim, as she paradoxically managed to create 
an alphabet made up from ‘unknown letters’ litterae ignotae that 
are nevertheless disclosed graphically in her treatise on mysti-
cal language. i Wikipedia : ‘Lingua ignota’

4  Wikipedia : ‘Al-Alaq’

belongs ; for example,  for the 
Basic Latin range U+0000 – U+007F, and  for 
the indeterminate, i.e. the word ‘Undefined’ on 
bendy sable & argent (that is on ‘striped black 
and white background’ in the language of her-
aldry, as the icons of this font resemble heral-
dic arms, a sort of ‘Script’s Arms, Tinctures, and 
Mottos’ from the Book of Unicode). At a meta-
phorical level, Last Resort is a script whose func-
tion is to give form to the shapeless, the inexis-
tent, the inexpressible, and to that which lacks 
the means to be expressed. It is a script for an 
imaginary message. As such, it also provides a 
definition of Ugraphia, the utopian graphonom-
ical realm of the perfect legibility of the void.

 . . . the void of visual information experienced during 
reading saccades, when the eyes dart between fixation 
points along text lines, a temporary blindness akin to 
a blink, a blink of the text itself during image refresh‑
ments of cathode-ray tubes or while switching from 
webbrowser default fonts to webfonts download‑
ed with perceptible latency for the display of web‑
pages, a flash of unstyled text avoided by using Ken 
Lunde’s ‘Adobe Blank’ (2013) special purpose font [5] 
that renders as a non-spacing and non-marking glyph, 
as seen here between quotes for the word Ugraphia :

‘Ugraphia’
, a perfect instantiation of said Ugraphia’s essence of 
flawless reading & ‘what you see is what you imagine’ 
(WYSIWYI) character recognition performance . . .

5  Lunde 2025 , Wikipedia : ‘Flash of unstyled content’ d 
Lunde muses that although technically a ‘typeface designer’ by 
virtue of creating Adobe Blank, he is practically more of a ‘font de-
signer’, given that his font renders for Unicode valid code points 
as void (the fall back glyph being a rectangle, a.k.a. ‘tofu’). An ex-
pert of CJKV font encodings and Unicode standard development, 
his last job title at Adobe was ‘type architect’ — ​one more term 
to add to the typographical nomenclature, alongside type di-
rector and kern master.







Jaywalking legibility
—
The choice of stripes to represent unidentified char-
acters in the Last Resort font is an effective solution. 
Stripes (together with eyes) are functionally some of 
the most efficient static achromatic attention-grab-
bers (they are among the basic stimuli used in psycho-
physics). They are also asemic, conveying the poten-
tiality of information without revealing the message 
itself (they say ‘Look here !’ and ‘Watch out !’, but not 
what there is to be seen). As such, stripes in our the-
oretical model of legibility define the pre-identifica-
tion stage of script detection. Culturally, their excep-
tional visibility has often associated them with dan-
ger. For the medieval mind ​they are the devil’s cloth, 
Mephistopheles compelling you to strike out words 
and render them illegible ; ‘kill your darlings’, as Faulk-
ner would advise (William, 1897 – ​1962). In modern ur-
ban jungles jaywalking legibility is no less fraught 
with mortal dangers, as if writing’s linear strokes 
were trees and building corners behind which cir-
cular shapes pry on you like the glowing eyes of pri-
meval beast and the blinding lights of cars zipping 
by. i Pastoureau 2003 [cultural history of stripes]



Place Maubert, Paris, 2010.05.12
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A typeface designer is bound by the deep struc-
ture of characters, changing their spatial config‑
uration by fiat too much would sacrifice their vi-
sual identity on the holy altar of legibility opti-
mization, producing ungainly ‘Stützstrumpf-
schriften’ (German for compression stockings).
[1] Please appreciate that, for the same rationale 
related to the comfort of my indulgent readers, 
I have refrained from substituting more than 
a few digits for letters in the section headingz.
[2] Apart from cultural innocents [3] only script 
inventors, revolutionaries, and tyrants have 
the freedom to make decisions unfettered by 
the past.[4] In the words of one of their inspi-

1  Script ​—​ for documents to read, but not for art to look at ​
—​ appears to be a particularly poor graphical medium when con-

trasted with the exuberance of musical notations ; dead letters, in-
deed, not flying words. i Sauer 2009 d Stützstrumpfschriften 
was coined by Andreas Uebele (conceiver of the new corporate 
design of the German parliament) and Jan Filek (author of a book 
on legibility for graphic designers) to characterize scientifically 
conceived products that lack aesthetic appeal. i Filek 2013 : 9

2  Wikipedia : ‘Leet’ d The effects of distorting familiar char-
acters, as though by magic mirrors in Luna Parks, can have sur-
prising results, clashing together the shape and sound bits of 
interspreading digits and letters : Z3R0 might be seen as zero, 
but heard as zed–three–arh–zero, and thought of as a sort of 
Star Wars android. Transgraphemic ludography (e.g., K9 = ‘ca-
nine’, UR = ‘you are’, DV8 = ‘deviate’, 2B | ¬ 2B = ‘to be or not to 
be’, μtant = ‘mutant’), like its bigger brother, the concrete poetry, 
the calligrams of which operate at layout level, is a phenomenon 
related to the ‘font effect’, named after the ‘color [or Stroop] ef-
fect’ : blue [◄ word inked red] = { red | blue } ? i Dean 2010, Shi-
mamura 1987 [Stroop effect differences between kanji and kana]

3  Cross-cultural script production is conductive to unexpect-
ed results : ‘The 8×8 monospaced format had enjoyed unnatural lon-
gevity because of the dominance of Japanese developers, whose writ-
ing system was monospaced by default, and developers gave little 
consideration to the proportional nature of the Latin alphabet.’ That 
pixel fonts of the early history of arcade games were created by 
both graphic artists & programmers (most of whom were Japa-
nese) demonstrates that the role of outsiders in script produc-
tion should not be underestimated. i Omagari 2019 : 264 – ​265

4  Changes in script are ideological weathercocks. As a dou-
ble example of the power of writing, one might consider the 1971 
political assassination of the creator of the Pahawh Hmong script 
of South-East Asia, an illiterate peasant acting under divine in-

ration sources, Karl Marx (1818 ​–​ 1883), ‘The 
tradition of all dead generations weighs like a 
nightmare on the brains of the living’.[5] Psy-
chologists (if not psychoanalysts) are needed 
to clear the air of ghosts by determining the 
patterns with optimal legibility for each char-
acter set size and frequency, independently of 
any preexisting scripts. The trick is that each 
language has its own optimal set, which will 
change with the next orthographic reform and 
with the evolution of the language itself. Even-
tually, a dynamic equilibrium between legibility 
decay and revival emerges, sustained by script 
evolution being effectively more planned than 
language and thus more amenable to deliber-
ate optimization.[6] The process is complicat-
ed by a set of non-graphical layers, the meta-us-
ages of script. To learn more about these layers, 
flip, scroll, or click to the next page !

spiration, as well as, on a grander scale, the extinction of Amer-
indian scripts following the Spanish conquest. Such events high-
light the role of script creation for ethnolinguistic self-esteem 
manifested by some nations with the celebration of a ‘Nation-
al Alphabet Day’. The 1947 inconclusive competition for the re-
form of the Arabic script, organized by the Academy of the Ara-
bic Language in Cairo, is insightful for script creation insofar as it 
documents the social and individual design process of a large set 
of on-demand scripts. A further case in point on power, identity, 
script politics, and its ramifications are the tribulations in search 
of a Somali national script. Latin was linguistically the most ap-
propriate, but was also the script of colonialism and Christian 
proselytism ; Osmanya had the patriotic advantage of being a 
native script, but was politically problematic, since issued from 
a specific clan ; and Arabic, as the script of the Quran, was reli-
giously prestigious, but technically unsuited to the Somali lan-
guage. After decades of squabbling between the contenders’ sup-
porters, and lost chances to improve through writing social and 
political harmony, it took the advent of a military dictatorship 
to adopt Latin in 1972. i Daniels 1996 : 619 [Hmong], Baines 
2008 : 231 – ​310 [Americas], Wikipedia : ‘Alphabet Day’, Meynet 
1971 [Cairo], Laitin 1977 [Somalia], Walter 1960 [dictatorships]

5  Marx 1907 : 5
6  The distinction is mainly due to the technological nature 

of writing as opposed to the biological nature of speech, a con-
trastive criterion with various implications for legibility, as will 
be discussed shortly.

£3G4CY
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When Emmeline, the blind bride of King Ar-
thur in Purcell’s eponymous semi-opera (1691), 
gains eyesight through Merlin’s magick, and the 
world is slowly revealed to her like a Polaroid 
picture, she first marvels at the increased level 
of detail (‘The pretty thing You see within the 
Glass, is you. / What, Am I two ? Is this another 
me ?’). But when the Revelation is finally over, 
she asks the naive, yet profound question, ‘Is 
this all ? Do I see the whole world now ?’, as if 
she wants to go further, into the esoteric real-
ities that lie beyond appearances.[1] So is it too 
with written representation : once pure legibility 
has been attained, is there perhaps more infor-
mation to be gained from character shapes ? [2] 

d Returning to the conservative attitude to-
wards script shape suggested by the legacy argu-
ment is particularly interesting because it goes 
beyond visual considerations, as do so many 
other things related to writing.[3] It is not un-
usual to meet singularly strong-minded, if not 
outright dogmatic characters among theore-
ticians of typography (e.g., Morris, Morison, 
Tschichold [4] ), while the spirit of technologi-
cal innovation of the printing trade is coupled 
with a Confucian reverence for old masters,[5] 
as illustrated by the sheer number of import-
ant typefaces that are revivals (e.g., Monotype 

1  Henry Purcell (1659 – ​1695), King Arthur 3 : 2 ; Dryden 1691 : 
25 – ​29. d Emmeline’s question is an ingenious off-libretto ad-
dition by René Jacobs’ production at the Theater an der Wien, 
Vienna, 2019.01.26.

2  Yes, there is : not in the meager columns that follow, but 
rather in the four hundred and twenty-one pages of J¨urgen Spitz-
m¨uller’s [sic] scholarly haiku on the social praxis of typography. 
Arigatōgozaimashita ! i Spitzmüller 2013 : 217

3  Fishman 1977 : xv
4  Le Corbusier is another imperious visionary and designer 

of his own books. English writing masters, Ancient and Modern, 
have been described as ‘temperamental as prima donnas, conceit-
ed and humourless as operatic tenors’. i Morison 1973 : 107 – ​108, 
Moran 1973, 1974, Tschichold 1995 : xviii – ​xix, Kinross 2010 : 
110, de Smet 2007, Sassoon 1999 : 107

5  Tschichold 1987 : 31 – ​40 [beautiful apologia of tradition]

0V3RL04D

Camelot in  Ugrap6hia
—
Young Maximilian I (1459 – ​1519), heir to the Holy Ro-
man Empire, is demonstrating his penmanship skills in 
public. The future patron of the Fraktur script learned 
to write all by himself and reached a high level of cal-
ligraphic skill, explains his romanticized autobiogra-
phy The White King.  The stunning and cryptic beauty 
of Fraktur, at odds with modern concerns with legi-
bility, made it the perfect candidate for use in impe-
rial cultural propaganda, so effective as to last for 
the script’s 500-year lifespan. Note the astonish-
ment on the face of the onlookers, as he is writing 
from right to left — ​perhaps in Arabic, to impress an 
Oriental ambassador, or in mirror. The symbolic use 
of illegibility as a sign of exceptionalism and pow-
er is fit for an initiate in the occult arts of magic and 
cryptography, as he was. Baroquely arcane scripts 
are the locks and keys to messages watermarked into 
texts. i Maximilian 1775 : 58 – ​72, Kapr 1993 : 24 – ​
32, Brann 1998 : 106



1953

Bembo and Times, Adobe Trajan, Caslon, and 
Garamond, or Linotype Sabon Next, ‘a reviv-
al of a revival’ according to the font descrip-
tion) and the pleasure of dressing in antiquar-
ian garbs (swashes, ligatures, & oldstyle figures 
seems to be what OpenType is all about ;-) . d 
The following sociographonomical arguments 
aim to counter the fundamentalist concept 
that ‘a printed work that cannot be read be-
comes a product without purpose’.[1] Rather, 
having evolved within sociocultural environ-
ments, a written message multiplexes overt, 
implicit, and involuntary signals, and legibili-
ty is one function among many, making a holis-
tic approach necessary.[2] Script shape is the 
visible rhetoric of language — ​it can be brutal-
ly direct or exquisitely convoluted, gothically 
flamboyant or geometrically modernist, do-
mesticated or savage. As such, style plays with 
legibility for its own ends. This is one insight 
obtained the history of creating and reforming 
writing systems, which are ‘revolutionary rath-
er than narrowly technical acts. They succeed 
or fail far less on the basis of the adequacy of 
their intra-code phonological systems or on the 
basis of their fidelity to model systems than on 
the basis of the success of the larger revolutions 
with which they are associated : revolutions in 
the production and consumption of econom-

1  Emil Ruder (1914 – ​1970). i Ruder 1977 : 6, Weingart 2000 : 
270, 410 [post-legibility layout of the quote by Ruder’s student]

2  It is remarkable ​—​ nothing short of supernatural — ​how 
the alphabetic order lasted from the earliest Phoenician attes-
tations to modern Latin computer encodings, while character 
shapes underwent considerable transformations. This remained 
the case even after characters were no longer used as numerals, 
which was a strong stability factor. Order changes did occur, but 
it is unexplainable why so few (notable examples are the reorga-
nization of the futhark runes and the North African Arabic alif-ba  
-visually more memorable than its Middle Eastern an ,[ أ ب ت ث ]
cestor abjad [ أ ب ج د ]). i Coulmas 1999 : 14 [alphabetic order], 
420 – ​421 [proto-Sinaitic], 459 – ​461 [Semitic writing], 401 – ​403 
[Phoenician alphabet], 522 – ​524 [Ugaritic alphabet], 161 – ​162 [fu-
thark] ; Atanasiu 1999 : 108 – ​111 [Arabic] ; Flanders 2020 [history]

ic goods […] and revolutions in the distribu-
tion of power and influence.’ [3] d A prime ex-
ample : Fine design requires Polish and Czech 
acute accents to contrast in slant (  vs.  ), and 
Romanian to use comma, not cedilla ( Ţ vs. Ţ ).
[4] Few are aware of such minimalistic national 
distinctions, so it might be argued that legibil-
ity is unaffected, but since readers may stop 
mid-sentence to reflect upon these impropri-
eties, one cannot deny the legibility problem.
[5] A ″ example : allographs (variant ‘A’ vs. ‘a’) are 
on one hand a waste of bandwidth, increasing 
stimuli complexity to the detriment of legibil-
ity. On the other hand, digraphy enriches com-
munication, clarifying logical, grammatical, lexi‑
cographical, semantical, emotional, and even theo‑
logical & social categories : Latin uppercase marks 
sentence start & proper nouns ; Japanese uses 
sharp-edged katakana カタカナ for loanwords, 
while softer hiragana ひらがな was historically 
a women’s script and its exclusive use has be-
come associated with children’s books ; [6] the 
preference in some Quranic orthography for 
the use of the long kāf ک‍ , more striking due 
to its size than ک‍ , for the word كافر kāfir ‘unbe-
liever’, for which it became known as ‘the kāf of 
impiety’ ; [7] setting positively connotated words 
(‘mercy’) in Fraktur & negative (‘anger’) in Anti-
qua in Luther’s Bible of 1545 ; [8] SHOUTING

3  Fishman 1977 : xv
4  Twardoch 2002, Paul 2008, Małecka 2016
5  The dearth of proper digital fonts in Romania in the early 

1990s lead to the use of cedilla, even on banknotes & traffic signs.
6  Further connotations : katakana/hiragana ~ official/private, 

peasants/lords, noise/speech in manga [Hayashi 2022] ; hiraga-
na & loanwords in hiragana instead of katakana ~ children, Japa-
nese-ness, cool, unreal, emphasis [Kunert 2017] ; katakana ~ na-
tional identity, place & person names [Hokokawa 2020] ; conno-
tations in manga [Robertson 2015] ; association appropriateness 
between word meaning and script system [Iwahara 2003] ; lin-
guistic formality : ‘you’ anata : polite kanji 貴方 / informal kana あ
なた [Emmerich 2008 : 55, n8] ; philological history [Seeley 1991]

7  Atanasiu 2003a, 2003b
8  Kapr 1993: 42 – ​44
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DUCE ! DUCE ! DUCE ! DUCE ! DUCE ! 
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DUCE ! DUCE ! DUCE ! DUCE ! DUCE ! 
DUCE ! DUCE ! DUCE ! DUCE ! DUCE ! 
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DUCE ! DUCE !DUCE ! DUCE ! DUCE ! 
DUCE ! DUCE ! DUCE ! DUCE ! DUCE ! 
DUCE ! DUCE ! DUCE ! DUCE ! [1]

1  Benito Mussolini’s (1883 – ​1945) official title, Duce (‘Lead-
er’), was supposed to be written in capitals as a sign of potency 
(idem for LOUIS LE GRAND [XIV]). by contrast, lowercase writ-
ing is a symbolic practice of democracy & anti-authoritarianism, 
in particular in nineteenth- and twentieth-century germany. d 
As part of the cult of personality during the Pahlavi era in Persia 
(1925 – 1979), many books began with a dedication to the Shah 
and included his picture ; after the Iranian Revolution, it became 
customary to symbolically decapitate the Shah in absentia with 
a pen stroke over his picture’s neck or by striking out his print-
ed name. This vast revolutionary bibliographical massacre was 
facilitated by rubber stamps inscribed with the words باطل شد 
bā

˙
til shod (‘canceled’). An illustration of this method of damna-

tio memoriae is presented on this page spread, as is the progres-
sive conversion of the masses’ clamorous assent to overt dissent 
and ultimate annihilation of the tyrant. d The age-old strike-
through graphical technique is remarkable among all remarkable 
aspects of Ugraphia insofar as it creates a hybrid state of legibil-
ity and illegibility : the text remains legible, if only barely. The se-
miologic mechanism it operates consists in severing — by low-
ering legibility — the link between signifier and signified, thus 
deactivating the power of words. The function of such partial 
canceling is memorialization. The triumphalism of having Mus-
solini’s corpse hanging upside-down from a beam in Milan’s Pi-
azzalle Loreto in April 1945 is reenacted with each new strike-
through of his written name, for all readers in times to come 
to see. Illegibility marks the inactive realm of the dead where 
word-bodies have been discarded, while legibility keeps their 
memory alive. Strikethrough is the fine line separating these two 
worlds, the slash over the dead letters exposed for public contem-
plation along the text lines. d In the world of graffiti, crossing 
out someone’s mural is a disparaging gesture toward its artistic 
worth, and among urban gangs using graffiti to mark territories, 
it is a form of public disrespect inviting violent conflict. More 
prosaically, strikethrough also serves as a documentary device 
to maintain a versioning log of a text’s transformation. It is cer-
tainly a faithful handmaid of good lite-rature and distinct from 
crossout, blackout, whiteout, and similar text obliteration and 
censoring techniques. Despite its identical visual manifestation, 
the strikethrough exegeted here also differs functionally from 
Derrida’s & Heidegger’s ‘under erasure’ (q.v.), which expresses 
the inexpressibility of human experience through language. i 
Burke 1992 : 35, 200, Kinross 2011 : 139, Phillips 1999 : 170, 313

Definition ☵ . Memorializing — Strikethrough effects a state of 
concomitant legibility and illegibility, intended for memorializing.
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Yet, the abolition of the functional overload 
and rationalization through the use of a sin-
gle character set have generated heated social 
debates and script reform failures.[1] d Many 
other non-visual factors limit legibility opti-
mization, gender and economics among them. 
An unresolved controversy on gender equali-
ty in French, which has embroiled, in addition 
to the general public, the Académie Française 
and the President of the Republic himself, ad-
vocates for the use of the middle dot to sepa-
rate feminine word endings from the mascu-
line word stem (‘président · e’), which is consid-
ered by critics as offensive to proper legibility 
and laborious to type on current (gender-bi-
ased) keyboards.[2] Like the theological dis-
putation on the angels’ sex, the orthograph-
ic battle is fought even over the tiny dot’s gen-
der : isn’t its simple & rational geometry a bold 
statement of masculinity ? And superior legi-
bility ? Yet its perfect curves could as well be as-
sociated with femineity, & its androgyny with 
queerness, thereby proving the argument’s ar-
bitrariness and the true nature of legibility as a 
means to exercise power over gender identities.
[3] Similarly, trimming character ascenders & 
descenders or using cryptic abbreviations does 

1  Kinross 2011 : 131 – ​142 [‘kleinschrift’ or the abolition of Ger-
man capitals], Gottlieb 2016 [Japanese polygraphism], Unger 
1996 [failure of the romanization reform during post-war Japan]

2  Haralambous 2019, Haddad 2017
3  Soulellis 2021, Sowersby 2021, RTPB 2023 d Inclusive 

ligatures have been proposed by type designers, only to receive 
negative feedback about their poor legibility from readers with 
visual and cognitive disabilities. The prolific producer of non-bi-
nary fonts Franco-Belgian collective Bye Bye Binary originated 
the Queer Unicode Initiative for the encoding of polygendered 
glyphs. For example, in Adelphe (2022), by Eugénie Bidaut, the 
formulation ‘he or she’ becomes in French ‘il ou elle’ in extenso, 
and il·elle | il·elle | i󱤀l in inclusive typesetting ; further glyphs in-
clude 󲄰 󳌑 󳐐 󳡀 󳡰 󴚐 󵚠. Homoneta (2022), by Quentin Lam-
ouroux, expresses the feminine and masculine divinity as God󱧀 
and Dieua ; other ligatures are more complex : g·ues s·tes ur·ices 󱔰 󵞰 
� � � � � �. i Bye Bye Binary 2020

not improve legibility in any way but is simply a 
means to fit more text on a page of a newspaper 
or phonebook, an age-old response to econom-
ical imperatives of script production, as graph-
ical real estate comes with the price tag of the 
paper (or marble) substrate.[4] Even environmen‑
tal advantages are claimed from improving in-
formation density while preserving legibility : 

4  War economy is a potent factor in typeface choice. In 1942, 
Beatrice Warde observed that ‘the publisher who, with most of his 
stock wiped out, must function on 37.5 per cent of his normal pre-
war allowance of paper’, and that ‘they may relax in England, after 
the war, the present drastic rule as to the minimum of words to the 
page’, a situation that ‘throw[s] a sharp light on the virtues of such 
faces as Times New Roman.’ i Warde 1942 : 17 ​–​ 18 d In the de-
sign of Times New Roman (1932), a compact face, legibility was 
subservient to commercial interests : ‘Just as the text as written 
must be related to man’s intellectual resources, so must the text as 
printed be related to his pecuniary resources. […] It must be the ob-
ject of typography, whether practiced under nineteenth-century 
capitalism or twentieth-century pseudo-communism, to multiply 
the greatest number of copies at the least cost, and The Times type 
complies with this requirement.’ i Morison 1973 : 109 d The Brit-
ish printers & early legibility researchers Lucien Alphonse Leg-
ros (1865 ​–​ 1933) & John Cameron Grant (* – ​†) proposed in 1916 
to represent the two common English bigrams TH and NG by 
the ‘logotypes’  and , on the basis of £ 350,000 estimated 
annual savings in English-speaking realms. Another solution 
by Philip Rusher (* – ​†) in 1804 : squeeze the descenders ! An in-
commensurately vaster budget slashing was expected follow-
ing the 1841 patent of the French printer & publisher Charles-
Louis-Fleury Panckoucke (1780 – ​1844) : utilizing the anisotro-
pic spatial distribution of entropy in script, ‘hotter’ in the  
parts than in the  parts, only the more informative half of 
characters is printed (the effect fails for classical OCRs, unlike 
those combined with large language models). Rather than pre-
serving paper, the typeface    [can you read me] 
(1991) by Phil Baines seems to be designed to save precious ink. 
Another way to the same effect is to make tiny, quasi-invisible 
holes within character strokes, a procedure that, when using a 
software such as Ecofont, may increase by 49% to 86% the num-
ber of pages that can be printed with a single laser printer ton-
er cartridge. More modest savings were achieved by ‘The New 
York Times.’, when in 1967 it dropped the comma from its name-
plate (causing uproar among readers) : $41.28 per year. i Leg-
ros 1916 : 152 – ​155, Goudy 1977 : 141 – ​142, Laucou 2014, Eco-
font 2022, Lambourne 2011, Keypoint Intelligence 2018, Imjai 
2021, Wikipedia : ‘Rusher’s Patent Types’, ‘Ecofont’, Dunlap 2017
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‘the hz-program [for justification] does envi-
ronmental protection by typographic means’.
[1] In a strange twist, bad legibility begets bet-
ter legibility : cheaper books, particularly the 
pirated, lead to a democratization of reading, and 
because more people read more texts, they get 
better at it — ​the receiver becomes more sensi-
tive by training, despite increased signal noise.
[2] d One of the strongest grips on script is 
held by ideology, politics, & conquest in the glove 
of emotions. Software programmers around the 
world would write today in Punic, had Han-
nibal (247 b.c. – ​183/181 b.c.) defeated the Ro-
mans ! The strikingly different complexity of 
Antiqua & Fraktur or Traditional & Simplified 
Chinese, much more than representing pur-
ported levels of legibility, are Luhmannesque 
graphical means of sociopolitical differentia-
tion between progressives and traditionalists, 
nationalists and cosmopolitans, mainland and 
overseas, ‘us’ and ‘them’.[3] In such cases, leg-
ibility is instrumentalized for goals quite un-
related to itself.[4] d Supra I alluded to Tschi- 

1  Karow 1992
2  Tightly set and physically inconspicuous pocket books, 

easy to transport and hide, are credited with helping to spread 
the ideas of Protestantism and the Enlightenment across Europe, 
while short ascenders and descenders have been advanced by 
numerous modern reformers of the Arabic script as factors of de-
mocratization. i Martin 1995 : 312 – ​313, Hamm 1975

3  Niklas Luhmann (1927 ​–​ 1998), a facetious totem of the so-
ciology of systems. i Luhmann 2006, Jahraus 2012 d Anti-
qua and Fraktur are generic names for post-medieval Latin and 
German scripts : the former was used in Germany until the 1940s 
for, grosso modo, foreign language and scientific publications. 
A public debate representing diverse interest groups took place 
during the nineteenth and early twentieth centuries regarding 
which style was better and should accordingly be adopted coun-
trywide. i Hartmann 1999, Rück 1993, Bain 1998, Kapr 1993, 
Wikipedia : ‘Antiqua–Fraktur dispute’ d Far from facilitating 
literacy, simplified Chinese characters have become a surplus 
of hundreds of characters to learn in addition to the tradition-
al. i Zippel 2011 : 67

4  On script politics i Petrucci 1993 [Latin], Kraus 1991 
[Chinese], Atanasiu 2006 [Arabic].

Citadel Ugraphia
—
‘No Trespassing’, a public inscription at the Central Post 
Office in the border town of Basel, is written in dif-
ferent styles for each of the three national languag-
es of Switzerland, perhaps before Romansh became 
the fourth in 1938. By that time (Anschluss, Kristall-
nacht), polygraphic legibility was used as a visual 
Swiss Army knife of sorts to defend the national co-
hesion of the Confoederatio Helvetica (written in Ro-
man capitals) against the irredentist temptations of 
the Third Reich and Fascist Italy and the revolution-
ary sirens of the Soviet Union. Meanwhile, for many 
of those seeking a safe haven, this calligraphic idyll 
signified the threat of a bureaucratic rejection of a 
forbidden Utopia. They surely did appreciate the or-
thographic sophistication of the long-ſ in the dou-
ble-s. i Church 2013 : 193 – ​226
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Tschichold’s [1] shifting stance on sanserif suit-
ability, but which were his motivations ? He is 
explicit : to left-leaning printers, a typograph-
ic revolution was the means for a social revo-
lution, albeit of a kind that was unfortunately 
feeding from the same sources as National So-
cialism, namely intolerance & totalitarism.[2] 
In this, the parallel between the serif / sanser-
if and Antiqua / Fraktur disputes is striking. It 
seems self-evident to the modern reader that 
the arch-Germanic Fraktur, & to an even great-
er extent Gutenberg’s textura, have serious leg-
ibility issues, given how letters are easily con-
founded.[3] Despite this, much ink & gall was 
poured into a century-and-a-half-long debate. 
At the time of the French Revolution, it was 
possible for Germans to denounce as feudal & 
clerical both Antiqua characters (‘fatal aristo-
crats’) and Fraktur (‘monkish script’).[4] Later on, 
Otto von Bismarck’s (1815 ​–​ 1898) abhorrence of 
Antiqua was visceral, but to the shrewd states-
man also a political blade. He backed up words 
with deeds, forbidding official publications of 
the German Empire to use anything but Frak-
tur.[5] To Bismarck, Antiqua was not merely an 
affront to the eye and patriotism, in fact, he re-
fused outright to read any publications in such 
script, returning them to the sender. But aren’t 
we rash with His Serene Highness by insisting 

1  In case the first part of a word hyphenated across pages is 
forgotten while turning the page, it is repeated. This bibliograph-
ical device,* the converse of a catchword, is called a ‘rumination’.

2  Eugenics, too, made it into the raft of ideologies used to 
conceptualize typography; in 1946, and at a time when the geno-
cides of the Second World War had become publicly known in the 
US, the Yale University Printer stated that ‘Most books are as care-
lessly and casually procreated as children. Little of typographic eu-
genics guards the production of most books.’ i Rollins 1946 : 333

3  ‘The Fraktur alphabet consists of essentially similar charac-
ters that are made more individual.’ i Ovink 1938 : 116, Forsmann 
2002 : 305, 309 [confusion examples], Houston 2016 : 236 – ​239 
[use of Antiqua & Fraktur in Europe, 1500 to 1800]

4  Kapr 1993 : 63 – ​65
5  Reinecke 1910 : 78 – ​80

that Fraktur is not exactly a epitome of legibil-
ity ? He might very well turn the tables & ques-
tion our own obsession with making script leg-
ible. Perfection is a modern Western patholo-
gy, not shared even by some hyper-technolo
gical cultures.[6] In Japan it coexists with the 
wabi-sabi philosophy of the unfinished & the 
wobbly.[7] The subtlest argument against per-
fect & universal legibility is, perhaps, that script 
& legibility are social constructs. Let us now look 
closer at this mechanism & its purpose.

6  The typographer & typography’s historian Harry Carter 
(1901 – ​1982) writes about the difficulties created for punchcut-
ters by the demands of the Renaissance Humanists for ‘approx-
imating the straightness of line and fairness of curve’, to match in 
typefaces presumed ideals of Greco-Roman antiquity. Half a mil-
lennium later, the company magazine The Monotype Recorder 
took stock of the advances in precision and its mindframe. ‘The 
basic principle of cutting letters in relief in steel, and striking and fin-
ishing them into a series of aligning matrices, remains the same [as 
in the infancy of printing], though the tools and methods now used 
are such as to carry forward the original aim ​—​ that of making a 
series of objects indistinguishably alike — ​into realms in which the 
hunt for deviation has to be conducted through a microscope. […] 
Precision, accuracy, “identical” likeness — ​these were ideals toward 
which the goldsmith-punch-cutters bent their efforts proudly, con-
sciously, with no such deprecatory feelings as those of the mass pro-
ducer of any articles that would be better, more cherishable, for be-
ing made singly by hand.’ As the deleterious ecological & social 
impact of this industrial outlook becomes increasingly clear 
(overexploitation of natural & human resources), voices clam-
or to qualify it as ‘the violence of perfection’, and advocate imper-
fection (e.g., grunge typefaces). Psychologists have even doc-
umented an epidemic of perfectionism, manifested in unrealis-
tic expectations and imputed to the rise of neoliberalism in the 
1970s, although the phenomenon can be traced to the Industrial 
Revolution and, via moral and political philosophy, as far as Pla-
to & Confucius. i Carter 2002 : 54 ​–​ 55, Monotype 1956 : 2, 5 ​

–​ 7, Cheyne 2022 : 39, Curran 2017
7  Koren 2008, Wikipedia : ‘Wabi-sabi’

* Pecatus meus
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By definition, a legible text is more comprehen-
sible, and its object more controllable, than an 
illegible one. Such a text is, moreover, the prod-
uct of either an individual made compliant to 

graphical norms by the schooling system or a 
machine conforming to standardized proce-
dures. Scientific research, pedagogical objec-
tives, typographical marketing, administrative 
regulations, and even cinematic representations 
propagate the desirability of legibility, with the 
result that it acts as an extinctor of graphical di-
versity. The mechanical reproduction of writing 
has resulted in deindividualization ; we see less 
of the handwritten personas of others, while 
our own writing is invisible to them, replaced 
by the relatively few ‘type faces’ that were un-
til very recently the products of complex pro-
cesses involving large teams of designers, en-
gineers, workers, marketing operatives, inves-
tors, and many more, in a small number of pri-
vate corporations and state enterprises.[1] The 
situation resembles Bentham’s panopticon, in 
which interpersonal communication is thwart-
ed.[2] Concomitantly, we observe the prolifer-
ation of scripts whose content is no longer ac-
cessible by humans without the aid of machines 
(bar-, QR-, and other codes), along with the abil-
ity of machines to read scripts intended for hu-

1  Monotype 1954 [overview of industrial type production], 
Haley 2012 [historical evolution]

2  Foucault 1995 : Fig. 1 – ​8, 200 – ​209

man consumption but that are no longer leg-
ible (ancient or unusual handwritings). These 
elements trace a sociological perspective into 
the nature of legibility as yet another artifice 

that conforms to the dictum that ‘technology 
is a medium of power’.[3]

Definition 7. Power — Legibility is the effec‑
tiveness of social control and command exerted 
through normative pattern production, while illeg‑
ibility is a defense mechanism. d The historical 
links between legibility and power are so per-
vasive that the anthropologist Claude Lévi-
Strauss (1908 – ​2009) went so far as to argue 
that ‘the primary function of writing, as a means 
of communication, is to facilitate the enslave-
ment of other human beings’.[4] While his re-
flection was prompted by an incident he wit-
nessed in the rainforests of Brazil (when a na-
tive chief discovered that by mimicking the 
white man’s writing and reading, he suddenly 
appeared endowed with exceptional powers 
in the eyes of his fellows), Lévi-Strauss finds 
similar uses of writing for the purpose of exer-
cising power throughout the great polities of 
human history. In Ancient Greece, we have the 
example of democratic Athens, which invested 

3  Cockburn 1985 : 6, Sproat 202* [technographical factors]
4  Lévi-Strauss 1961 : 292 [286 – ​293] d For a general as-

sessment of the interplay of literacy and power, class and leg-
ibility, and the usage of violence in teaching reading and writ-
ing, see i Harris 1989 : 332 – ​337, Dubois 1975 [expanding on 
Bourdieu], Bloomer 2015, Woolf 2009 [emphasis on variety].

P0W3R

Definition 7. Power — Legibility is the effectiveness 
of social control & command exerted through normative 
pattern production, & illegibility is a defense mechanism.
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in public and therefore legible inscriptions, as 
a means of transparent politics, and militaris‑
tic Sparta, where the graphic environment was 
substantially limited, that is to say where legi-
bility was suppressed as if to guard against the 
disclosure of state secrets.[1] Since these in-
scriptions were costly ​—​ they had to be carved 
in stone —, legibility was the appanage of those 
endowed with money and authority, while those 
that are deprived of power, but still seek it, of-
ten express themselves in the form of a hasty 
graphical ductus (latrine scrawls, subway graf-
fiti, Red Guard slogans, ‘US go home’) or in-
vent their own script to evade subjugation (a 
recurrent practice among highland minorities 
of South-East Asia).[2] Two fine examples of 
the symbiosis of power & legibility are cryptog‑
raphy, for which legibility serves only to deceive 
& camouflage, and totalitarianism, with its ex-
tensive use of written slogans to indoctrinate 
& propagate lies. Literacy campaigns and script 
reforms can also be traumatic experiences by 
enacting a break with the past (e.g., the disap-
pearance of the Maya script and the Christian-
ization of the Americas via Latin script). Pow-
er, and thus legibility, must also be inalterable, 
the reason behind the development of a tam-
per-proof car plate typeface in 1970s Germa-
ny, to prevent car thefts by the terrorist orga-
nization Red Army Faction (RAF). A success-
ful design, it was adopted internationally, also 
to help automated car plate reading by com-
puter vision, another technology of power by 
mass surveillance.[3] d Building upon the tra-
dition of henna body painting, the Iranian art-
ist Shirin Neshat signifies the oppressiveness 
of (Islamic) politics, (patriarchal) society, and 
language itself by imprisoning photographic 
portraits in the mesh of (traditional) calligra-

1  Thomas 1992 : 128 – ​157
2  Kelly 2018
3  Schaller 2002, Wikipedia : ‘FE-Schrift’ ; front cover

phy, the highest form of (codified) legibility.[4] 
Her symbolic protest materializes the point 
made by the French social philosopher Michel 
Foucault (1926 – ​1984) that ‘visibility is a trap’.
[5] Foucault was describing the paradigm shift 
emerging during (aptly named) Enlightenment 
in respect to the social use of visibility. While, 
previously, recording & broadcasting (tweet-
ing) one’s daily activity conferred existence and 
power (see the public waking-up and going-to-
bed of King Louis XIV of France [1638 – ​1715]), 
visibility — ​of the child learning to write, of the 
soldier on parade, the prisoner & the madman 
caught in panoptical buildings — ​became a co-
ercive technique. Tellingly, it was King Louis 
XIV who commissioned a paragon of rational 
(and implicitly legible) typeface, the Romain 
du Roi, designed on a regular grid.[6] d Con-
versely, power must remain invisible & illegible 
(like a mikado never addressing the peoples of 
Cipango until announcing on the radio, in ar-
chaic tongue, his capitulation by checkmate & 
nuclear obliteration,[7] or the ancient Sibyl or-
acles hidden in the Capitoline Jupiter temple 
by the successive republican & imperial Romes, 
so notoriously difficult to interpret that ‘a script 
that takes a Sybil to decipher’ means as good 
as illegible.[8]). Franz Kafka (1883 – ​1924), like 

4  Mackert 2000
5  Foucault 1995 : 200 [184 – ​190, 200 – ​209]
6  ‘The Romain du Roi — ​very beautiful, although slightly cold 

due to being constructed in a dogmatic fashion — ​perfectly translates 
the classical spirit, an enemy of disorder and folly. To reinforce this 
architectural and classical aspect, horizontal serifs are added atop 
the lowercase b, d, h, i, j, k, and l.’ i Paput 2002 : 88, Mosley 2002

7  Wikipedia : ‘Jewel Voice Broadcast’, ‘Debate over the atom-
ic bombings of Hiroshima and Nagasaki’

8  Note how these documents, used to such consequential 
ends as declaring war, are shrouded in multiple access-denying 
layers : physical locking away, ‘sibylline’ content, difficult legibili-
ty. In addition to exemplifying that information is power and how 
access to information is restricted, the case of the oracles hints 
at the creative power of chaos and the interesting cognitive pro-
cess of willfully introducing noise and randomness to identify a 
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Shirin Neshat, faced a host of impediments : a 
similarly rigid society (the Austro-Hungarian 
monarchy), a troubled personal life (difficult 
father, suicide), and artistic doubts (an auto-
da-fé of his manuscripts). Clearly in reference 
to the lace-like appearance of the Fraktur script 
used in official documents,[1] his horrific short 
story In the Penitentiary Colony (far beyond what 
Edgar Allan Poe [1809 ​–​ 1849] imagined in The 
Pit and the Pendulum) explicitly identifies illeg-
ibility as a hallmark of absolutist, arbitrary, & 
inscrutable power.[2] In the pursuit of defend-
ing an eminent state monopoly, are banknotes 
not fueling the development of innumerable 
shrewed techniques to make script illegible by 
overlaying pompous swirl patterns (guilloch-
es), ultra-petite text (micrography), partial char-
acters (see-through register), hidden writing 
(watermarks), & invisible script (ultraviolet) ? [3] 
Kafka describes a torture ‘apparatus’, a sort of 
Iron Maiden that tattoos a convict’s sentence 

signal and clarify what decision should be made. i Wikipedia : 
‘Sibylline Books’ ; Plautus, Pseudolus 1.23 – ​30 ; Plautus 1980 : 153

1  Kafka’s apparatus has great evocative potential : the grooves 
imprinted on the body and the cries elicited prompt one to en-
vision a Kafkaesque tattooing phonograph. The body as writing 
substrate is also an image of the literary creative act and a re-
current metaphor in art & spirituality, from the quasi-anthropo-
morphic giant calligraphic murals in Ottoman mosques, before 
which one can pray (as in front of Christian orthodox icons), to 
Dieter Roth’s (1930 – ​1998) Literaturwurst : sausages stuffed with 
minced books or magazines, such as Georg Hegel’s (1770 – ​1831) 
complete works and the German weekly Der Spiegel. For cultures 
using pictographic writing elements ​—​ Egyptian hieroglyphs 
are replete with cats, crocodiles, & a menagerie of human pos-
es — ​the consubstantiality of script & body is explicit. i Wiki-
pedia : ‘Old Mosque, Edirne’, ‘Grand Mosque of Bursa’, Massou-
dy 1981 : 27, 125, 132 ​–​ 152 [pictures], Schick 2001 [writing & body 
in Islamic calligraphy & mysticism], Wikipedia : ‘Literaturwurst’

2  Stoica 2009
3  Renesse 2005 : 129 – ​168 d Tamper-proof car plates have 

parallels in the legal & financial sectors : to deter forgery, check 
values are customary handwritten in full letters on a background of 
parallel lines despite reducing legibility. Similarly, in East Asia, sim-
ple digits are replaced in fiduciary contexts, such as on banknotes, 
with complex characters (1 : 一 d 壱, 2 : 二 d 弐, 3 : 三 d 参).

AUTHENTICATION
This portrait of the future King Louis XIV at age three 
shows him practically cross-dressed, wearing fem-
inine robe and hairbands, an exemplar of his times’ 
transition from the twilights of Baroque to the so-
lar Enlightenment, in which he played a prominent 
role. The spirit of the Baroque is a conception of the 
world as fundamentally ambiguous and paradoxi-
cal, as manifested in the chiaroscuro painting, the 
taste for wigs, theater, and halls of mirrors at the Ver-
sailles court (all sorts of reflections of infinite reali-
ties), the opposition between French and English gar-
dening, the Protestant–Catholic conflicts of the Thir-
ty Years War, the rise of chromatic ideology (catego-
rizing people into whites, blacks, and other colors), 
etc. etc. Such phenomena did occur in other ages and 
places, but their concentration during what came to 
be called the Baroque period provided its definition, 
with the dichotomy of rational Antiqua and chaotic 
Fraktur being an example of a typical Baroquism that 
substantially predated and outlasted the period. d 
Some of the Baroque practices of writing are particu-
larly interesting for the study of legibility and its pol-
itics. Specifically, rather than writing himself, Louis 
XIV preferred dictating official correspondence, and 
his private Mémoires and love letters, to a few cho-
sen ‘secretaries of the hand’, who were trained to 
impersonate the royal handwriting (thereby mate-
rializing the consubstantiality of sovereign and na-
tion according to the absolutist precept, ‘L’état, c’est 
moi !’). This arrangement, common also to Kings Hen-
ri IV (1553 – 1610) and Louis XIII (1601 – 1643), as well 
as Cardinal Richelieu (1585 – 1642), is eminently am-
biguous, as writing is used to record speech, although 
the two modalities are significantly different, in ad-
dition to which the writing’s author is not the one it 
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over his body until death ensues, in these terms : 
‘it’s not a script for schoolchildren’s copy-books. 
One has to read it over a long period. You would 
certainly be able to make it out for yourself in 
the end. Of course, it shouldn’t be a simple 
script ; after all, it’s not supposed to kill imme-
diately, but only within a space of twelve hours 
on average ; the turning-point has been calcu-
lated to come at the sixth hour. So the actual 
script has to be surrounded by many, many flour-
ishes ; the real script encircles the body only in 
a narrow girdle ; the rest of the body is intend-
ed for decoration.’ [1] Just before exitus, the con-
vict unfailingly experiences an illumination and 
becomes able to read & understand the deep 
spiritual meaning of his predicament : ‘Under-
standing dawns upon even the most stupid. It 
begins with the eyes. From there it spreads fur-
ther. A sight that might tempt you to join him 
lying beneath the Harrow. Indeed, nothing fur-
ther happens ; the man simply begins to deci-
pher the script ; he purses his lips as if he were 
listening. You have seen it is not easy to deci-
pher the script with one’s eyes ; but our man 
deciphers them with his wounds.’ In short : leg-
ibility is a death sentence.[2] Kafka’s story ee-
rily mirrors the ordeal of the fourth-​​century 
St Cassian of Imola, patron saint of stenogra-
phers, martyred by his own students : angry at 
his wicked teaching methods, they struck him 
with their wooden wax tablets and stabbed & 
tore at his flesh with iron styli, jeering at him 
all the while to find faults in the insults they 
wrote in his bloodied body, while he himself 
encouraged them not to be timid & make him 
know the sweet ecstasy of martyrdom.[3] In 
this case, legibility is the morbid medium of 
struggle between paganism and Christianity. 

1  Kafka 2009 : 83 – ​84
2  Illegibility too : ‘Once it becomes impossible to use, [an out-

worn Bible] is buried, just like a human corpse.’ i Sirat 2015
3  Cribiore 2005 : 156 – ​158, Jager 2000 : 88 – ​90

d These examples reveal that legibility per se 
is narrowly circumscribed, yet instrumental-
ized by a great variety of domains, which in turn 
are part of incommensurately broader histor-
ical developments. The rise of psychological 
research in legibility was soon followed by the 
marketing of legible typefaces in the printing 
industry, and occurred in parallel to both the 
world-wide development of handwriting styles 
for educational purposes and the German-spe-
cific Antiqua / Fraktur debate ; the expanding 
sphere of legibility, therefore, is framed by phe-
nomena such as capitalism, imperialism, and 
nationalism, variously fueled by the ideologies 
of progress (19th-century scientism), efficien-
cy (20th-century Taylorism), and performance 
(21st-century omni-measurability). One insight 
from legibility overload & power uses is that 
while information aspects of writing such as 
production & reading depend on legibility, so-
ciocultural para-uses may also depend on its 
contrary, illegibility, or even be independent. 

d When praising the benefits of legibility for 
traffic safety, unambiguous medical prescrip-
tions, and low vision mitigation, it remains use-
ful to keep a critical eye on the seductive ide-
ology of perfect & universal legibility. The death 
of Stalin (1878 – ​1953), prolific writer of literary 
works benevolently distributed throughout 
the libraries of the Soviet Gulag, was not two 
years past when Lévi-Strauss wrote his poignant 
epitaph to the quintessential function of writ-
ing as an instrument of enslavement.[4] One 
more charge against Ugraphia and building an 
infernal Paradise, the ‘tristes tropiques’. As the 
historian of Communism Annette Wieviorka 
noted, ‘Utopia is always deadly. But the inten-
tion leading to utopia is not necessarily bad. 
And that’s what makes things complicated.’ [5]

4  Kalder 2018 i is a tragicomic reading on the propensity 
of the twentieth-century’s greatest dictators to produce books.

5  Péretié 2008 : 15:00
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(‘My printers need to eat a healthy ſlice of ſau
ſage to ſqueeze the preſſes, else the Epiſtles for 
the forthcoming Frankfurt Book Fair will look 
as pale & illegible as apple purée & fiſh bones.’ 
This is the essence of the Zürich printer Chris-
toph Froschauer’s (c. 1490 – ​1564) defense of 
the sacrilegious fast-breaking of 1522, known 
as ‘The Sausage Affair’, in which the church 
reformer Huldrych Zwingli (1484 – ​1531) also 
participated, and is considered the event that 
kick-started his Reformation.[1] The close as-
sociation between printing and Protestantism 
is well documented [2] — ​one of Luther’s cru-
cial instruments was his Bible translation into 
German vernacular to increase its accessibili-
ty beyond those versed in Latin, and Helvetica 
is decidedly puritanical when compared with 
the mystery-shrouded Fraktur.[3] But food, as 
the third corner of the relationship, should not 
be forgotten — ​Froschauer’s [‘Frog-meadow’] 
graphical–religious appetite was chronic, since 
he depicted Luther & Erasmus milling God’s 
words & kneading them into printed books.[4] 
Throughout this book, we will encounter oth-
er occurrences of the legibility‌–‌edibility link. 
The point, made together with Rabelais, Bril-
lat-Savarin, and Spiekermann,[5] is that the Nir-
vana of gastronomy, and hence legibility, is any-
thing but the same dish served over and over 
simply because it is prepared by the best cook 
in the world.) Sandwich closed.

1  Wikipedia : ‘Affair of the Sausages’, Locher 1979 : 95 – ​98
2  Stein 2010 : 190 ​–​ 193 [historiographical state of the art]
3  In 1933, Swiss designer Max Bill (1908 – ​1994) created a red 

& black book cover published in (Protestant) Zürich using similar 
connotations : ‘ SOZIALISMUS + katholizismus ’. i ÉCAL 2017 : 49

4  Ribi 2019, Göttler 1984 [mill allegory]
5  François Rabelais (1483?4 – ​1553), literary father of Gargan-

tua, who had an appetite commensurate with his name ; Jean An-
thelme Brillat-Savarin (1755 – ​1826), theoretician of gastronomy, 
writing in a gourmet vein ; Erik Spiekermann, enfant terrible of 
typography, who also said that ‘you don’t have to interpolate gou-
lash and spaghetti’. i Wikipedia : ‘François Rabelais’, ‘Jean An-
thelme Brillat-Savarin’ ; Spiekermann 1982 : 16, Terstiege 2022 Leg ibility

purports to be. The situation reflects a Baroque per-
spective on legibility, as a matter beyond shape iden-
tification, one of ascertaining the true identity of the 
writer, id est authentication and authority.

Definition ☴ . Authentication — A script is legible  
if it makes its author manifest. 

… just like corporate typefaces, or, for that matter, 
the Romain du Roi, the typographical hallmark of 
the French state well beyond the Ancien Régime. d 
Notice in the juvenile portrait the typical Baroque 
dark background, as heavy with mystery as the night 
in which faces light up for an instant before disappear-
ing into nothingness, the brief afterimages leaving be-
hind a choreographic notation for us to decipher. This 
allegorical reading has an objective grounding in the 
creation of the first modern choreographic notation 
for the king’s ballets, himself an accomplished dancer.

i Wikipedia : Breeching (boys) [boys dressed as girls], Prest 
2006 [cross-casting in performing arts] ; secretaries of the 
hand : Saint-Simon 1865 (2) : 150 [recollections], Avenel 1853 : 
xvii – ​xviii [diplomatic evidence], Bély 2013 : 221 – ​231 [bureau-
cratic organization], Bjørnstad 2021 : 52 – ​53 [imitation limits], 
Burke 1992 : 8 – ​9 [love letters], Wikipedia : Body politic [meta-
phor of the polity made from human bodies], Mosley 2002 : 72 – ​
73 [Romain du Roi] — Illustrations : previous folio : Le Dauphin 
(1641), unknown painter, similar to an engraving by Grégoire 
Huret (1606 – ​1670), Museum of Art and History, Fribourg, Swit-
zerland, inv. no. 8821, museum notice 2007-1 ; this page : Louis 
XIV (c. 1701), portrait by Hyacinthe Rigaud (1659 – ​1743), Louvre, 
Wikimedia Commons : Louis XIV of France, Tsikounas 2008.
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C1
Scaffoldings of legibility

—
Script shapes are hypnotic snakes that make us for-
get the many abstract dimensions of legibility, such 
as power, discussed above, and statistics, to be intro-
duced next. Invisible to the eye are the text’s base-
lines ; the red, green, & blue values defining headline 
colors ; the handles of Bézier curves fixing character 
outlines, themselves only representations of math-
ematical formulas implemented in various abstrac-
tion layers of machine code driving the flux of elec-
trons in microchips. These all are the invisible scaf-
foldings upon which legibility is built. They resemble 
coaxial cones whose touching tips are the fulcrum 
where script shapes emerge from their intersection.
�
Far from being a topologically unobstructed flatland, 
script shapes draw the plan of a maze of meanings in 
which each blind man reading the proverbial elephant 
senses its own reality, both inherited script and self-
made ductus, as if Ariadne was playing with a cornu-
copia of multicolored threads, and the escape route, 
taken by Dedalus himself, was flying out through the 
open skies of ingenuity — ​the metaphor of legibility 
as a maze is a versatile instrument to think & act with.

—
Legibility as a maze

Elephantine hypostases in various scripts, with code glitches
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Sermon : As we commence at this hour a new 
page on our journey through the present book, 
let us take a moment and reflect upon some 
strange phenomena of legibility occurring at 
the limits of character set sizes. d Binary writ-
ing systems such as Morse don’t have the small-
est character set sizes, since transistors used as 
electronic switches signal with ‘existence’ (cur-
rent on) and ‘void’ (current off). This example 
suggests that the vast majority of writing sys-
tems tacitly incorporate the void among their 
symbols. One possible exception is color-cod-
ed systems, in which symbols are represented 
by colors rather than shapes and can thus be 
juxtaposed without interstices.[1] For typo-se-
mantical purposes, there are even a great vari-
ety of voids : em-, hair, flush, non-breaking spac-
es, &c,[2] and the space bar is the largest among 
the keys on current computer keyboards. The 
above cases have theoretical sharp distinctions 
between marked and unmarked states, allowing 
perfect categorization and absolute legibility, 
while their realization introduces fuzziness and 
uncertainty.[3] Definition ☳ . Distinction — 
Legibility is a location on the sharp – fuzzy – invis‑
ible spectrum of distinction. More involved onto-
logically is the status of the signal set size in the 
case of the lock-in syndrome, when paraplegics 
may communicate only through eye blinking. 
In one widely publicized case, Morse code was 
impractical, so an assistant had to shuffle a set 
of cards inscribed with letters until the ensuing 
book had been dictated.[4] Here, communica-
tion no longer happen exclusively within a set 

1  Faur 2024
2  Wikipedia : ‘Whitespace character’
3  ‘  ’ denotes a sharp marker in the logical & philosophi-

cal notation of George Spencer-Brown (1923 – ​2016) in Laws of 
Form (1969), and in Niklas Luhmann’s social theory. Its blurred 
version, ‘  ’, may be used for fuzzy distinctions, or, adopting 
the cartographic convention of dashed lines for disputed bor-
ders, its bichromatic simplification ‘  ’. i Jahraus 2012 : 34 – ​39

4  Bauby 1998 : 19 – ​22, Fuller 2023, Loncke 2022

of symbols, but co-opts the ‘world’ exterior to 
the set to remain operational (in this case, the 
assistant and the alphabetic cards). Of a com-
pletely different nature — ​indeed, supernatu-
ral — ​is the quasi-Borgesian communication 
with ‘four madmen’ via a single written charac-
ter practiced after his return from heaven by Pa 
Chay Vue, the inventor of a writing system for 
the Hmong people of South-East Asia during 
the early twentieth century.[5] Through one om-
nipotent word (‘meow’) is also how cats com-
municate, according to the manga series Sue & 
Tai-chan by Konami Kanata.[6] While this ref-
erence is not entirely scientifically correct, it 
was noteworthy imagined within a ‘high con-
text’ society, where meaning is strongly depen-
dent on context, including for written commu-
nication and thus challenging legibility.[7] d 
The above cases illustrate how in the extreme 
case of a minimal symbol set, communication 
legibility is shifted in various ways from writing 
to its exterior, thereby emphasizing their os-
mosis & how arcane such communication may 
quickly become. To some extent, the phenom-
enon occurs even with large symbol sets, no-
tably in respect to their connotations, which 
create a superset of linguistic and para-linguis-
tic usages. In the end, only the zero symbol set 
size, the Biblical undifferentiated chaos, makes 
written communication truly illegible. Amen !

5  Tapp 1989 : 130
6  Kanata 2020
7  I allude to the numerous spellings and meanings of single 

kanjis. The real problem, however, is the overabundance of ho-
mophones, which argues against a purely phonetic writing sys-
tem (the monument of classical Japanese literature, Lady Mu-
rasaki Shikibu’s (c. 973 – ​c. 1014/1025) Tale of Genji, was most-
ly written in hiragana, the counter-argument par excellence to 
this point). Modern Japanese writing does an admirable job of 
semantic disambiguation through the use of ‘morphograms’ and 
visual differentiation of content words (kanji), grammar (hiraga-
na), and (Western) loanwords (katakana). As baroque the system 
may look, it evolved remarkable legibility value and creative po-
tential. i Taylor 2014 : 303 – ​321
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It is assumed that legibility is enhanced by in-
creasing distinctiveness ( O is confounded more 
easily with Q than with X ). In this sense, the 
problem of legibility optimization for a given 
human or artificial reading system becomes 
one of redundancy minimization within and 
between characters. However, minimizing re-
dundancy also reduces material robustness and 
perceptual recognition. In the Morse-like sym-
bol set { · , — }, for example, the dot is suscepti-
ble to being partially printed or difficult to see 
from a distance ; by contrast, the set { O, X } is 
more redundant in terms of its shapes (at the 
intra-symbol level) and sizes (at the inter-sym-
bol level), but also more robust and nearly as dis-
tinct in constituent shapes. Thus, troubles al-
ready begin to emerge at the fundamental level 
of the definition of ‘legibility’ & ‘optimality’.[1]

1  The hypothesis equating legibility with distinctiveness, 
termed ‘visibility’, is intuitively appealing and relatively simple 
to test using character confusion matrices. It is also popular : 
script designers often explicitly refer to their attempts to max-
imize character distinctiveness, while the general public is per-
haps aware that this is the principle behind the development 
of the OCR typefaces of credit cards ; in psychology, there ex-
ists research on the enhancement of character distinctiveness ; 
computer scientists favored the distinctiveness hypothesis from 
the early days of template matching and Fourier Transform for 
optical character recognition ; moreover, in its own special do-
main, a NASA flight deck manual recommends avoiding typefac-
es with too-similar characters. A further example of a practical 
implementation of the principle of distinctiveness maximization 
is the Lincoln/MITRE typeface (ABCDEFGHIJKLMNOPQRSTU 
WXYZ0123456789), developed by the eponymous US military 
research organizations during the early Cold War for the various 
radar and other displays used by the SAGE aerial defense sys-
tem ; the extensive legibility research conducted for this proj-
ect aimed at the specific needs of label reading (rather than con-
tinuous texts), short alphanumeric strings for identifying air-
planes & missiles and displaying aeronautical data, which had 
to be visually easily differentiable and prevent confusion. i Sa-
nocki 1990, 2012 : 1b, Grainger 2008, Lund 1999 : 18, Fournier 
1977, Degani 1992 : 31, Bennewith 2016, Showman 1966 : 2 – ​3 

d Critics are perhaps too hasty in dismissing the utility of char-
acter topology for legibility on the basis of ill-conceived stud-
ies. While they emphasize the importance of word shape over 

character shapes, script is both discrete and continuous : de-
pending on style and scriptor motivation, handwriting is part-
ly cursive, partly segmented ; print is usually made up of uncon-
nected characters with a few ligatures, but paragraphs are per-
ceived as distinct objects, i.e. high-contrast textures. i Lund 
1999 : 96 – ​102, 161 – ​​181, 220 – ​​223 d The influence on legibility 
exerted by learning characters individually and thinking about 
script as a set of discrete characters, enforced by the modern elec-
tronic input and encoding technologies, also warrants investiga-
tion (Louis XV, king of France (1715 – ​1774), and myself, your ser-
vant, both learned typesetting at the same time as learning to 
write). i Martin 1995 : 327 d If character distinctiveness was 
truly irrelevant, certainly my eighty-year old mother would not 
have complained of confusing zero (0) and eight (8) on the elec-
tricity counter, and certainly no special Unicode code point for 
zero (0) would be necessary to distinguish it from oh (0), and no 
precious time would be spent by bankers, pilots, and computer 
programmers on avoiding confusion between India, Lima, and 
One : Il1 (Gill Sans typeface) vs. Il1 (OCR-A). Indeed, the Rem-
ington typewriters from 1873 lacked keys for the figures ‘1’ and 

‘0’ because their shapes could be produced by typing the letters 
‘I’ and ‘O’. Wim Crouwel’s new alphabet [New Alphabet] (1967) 
is a darling of graphic designers, not least because it so outra-
geously maximizes confusion : k (k) ~ t (t) ~ t, x (x) ~ I, 8 (8) ~ H. 
Clear-cut utility for defining legibility as a measure of charac-
ter distinctiveness is offered by special use cases. One belongs 
to optometry, another is that of typefaces for car license plates, 
with some designed to impede tampering by skillful painting 
and erasing to transform one character into another ; dirt on car 
number plates is a further, mundane, source of character confu-
sion for both human and machine recognition. i Wendt 1969, 
Loxley 2004 : 209 – ​​211, Kay 2013 : 1176, de Smet 2007b, Tiven 
2012, Wikipedia : ‘FE-Schrift’, ‘New Alphabet’ d Visibility has 
a caveat. Most studies use characters from the same font fami-
ly member, whereby the dissimilarity results from the structure, 
while superficial features (such as stroke width and contrast) 
are consistent across characters. Why not vary these shape fea-
tures as well ? Would it help legibility, as predicted by the theory 
of dissimilarity maximization ? In a typographical stroke of ge-
nius, this path was chosen for a rendition of Mary Shelly’s (1797 – ​​​
1851) Frankenstein, the project of a team lead by Ben Fry, creator 
of the Processing programming language for data visualization. 
In their edition, increasingly infrequent fonts, gathered from 
PDFs found on the Internet, are mixed together as the text pro-
gresses, so that it morphs from an unremarkable ‘Frankenstein’ 
into a Karloffian ‘  ’. The effect is creepy, as intend-
ed, and harmonizes with the equally chilling content thrilling-
ly enough that it compels one to eagerly keep reading. Notably, 
the technique of style mixing is also used by psychologists in 
legibility research. Contrary to the expectation that distinctive-
ness improves identification, it was found that mixing styles de-

character shapes, script is both discrete and continuous : de-
pending on style and scriptor motivation, handwriting is part-
ly cursive, partly segmented ; print is usually made up of uncon-
nected characters with a few ligatures, but paragraphs are per-
ceived as distinct objects, i.e. high-contrast textures. i Lund 
1999 : 96 – ​102, 161 – ​181, 220 – ​223 d The influence on legibility 
exerted by learning characters individually and thinking about 
script as a set of discrete characters, enforced by the modern elec-
tronic input and encoding technologies, also warrants investiga-
tion (Louis XV, King of France [1715 – ​1774], and myself, your ser-
vant, both learned typesetting at the same time as learning to 
write). i Martin 1995 : 327 d If character distinctiveness was 
truly irrelevant, certainly my eighty-year old mother would not 
have complained of confusing zero (0) and eight (8) on the elec-
tricity counter, and certainly no special Unicode code point for 
zero (0) would be necessary to distinguish it from oh (0), and no 
precious time would be spent by bankers, pilots, and computer 
programmers on avoiding confusion between India, Lima, and 
One : Il1 (Gill Sans typeface) vs. Il1 (OCR-A). Indeed, the Rem-
ington typewriters from 1873 lacked keys for the figures ‘1’ and 

‘0’ because their shapes could be produced by typing the letters 
‘I’ and ‘O’. Wim Crouwel’s new alphabet [New Alphabet] (1967) 
is a darling of graphic designers, not least because it so outra-
geously maximizes confusion : k (k) ~ t (t) ~ t, x (x) ~ I, 8 (8) ~ H. 
Clear-cut utility for defining legibility as a measure of charac-
ter distinctiveness is offered by special use cases. One belongs 
to optometry, another is that of typefaces for car license plates, 
with some designed to impede tampering by skillful painting 
and erasing to transform one character into another ; dirt on car 
number plates is a further, mundane, source of character confu-
sion for both human and machine recognition. i Wendt 1969, 
Loxley 2004 : 209 – ​​211, Kay 2013 : 1176, de Smet2007b, Tiven 
2012, Wikipedia : ‘FE-Schrift’, ‘New Alphabet’ d Visibility has 
a caveat. Most studies use characters from the same font fami-
ly member, whereby the dissimilarity results from the structure, 
while superficial features (such as stroke width and contrast) 
are consistent across characters. Why not vary these shape fea-
tures as well ? Would it help legibility, as predicted by the theory 
of dissimilarity maximization ? In a typographical stroke of ge-
nius, this path was chosen for a rendition of Mary Shelly’s (1797 – ​
1851) Frankenstein, the project of a team lead by Ben Fry, creator 
of the Processing programming language for data visualization. 
In their edition, increasingly infrequent fonts, gathered from 
PDFs found on the Internet, are mixed together as the text pro-
gresses, so that it morphs from an unremarkable ‘Frankenstein’ 
into a Karloffian ‘  ’. The effect is creepy, as intend-
ed, and harmonizes with the equally chilling content thrilling-
ly enough that it compels one to eagerly keep reading. Notably, 
the technique of style mixing is also used by psychologists in 
legibility research. Contrary to the expectation that distinctive-
ness improves identification, it was found that mixing styles de-
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Because scripts vary in set size, the character 
confusion potential is unevenly distributed 
across scripts, meaning that some scripts will 
always be disadvantaged in terms of legibili-
ty. A binary notation such as the Morse code 
has the highest legibility potential, but also has 
poor readability (at least in terms of symbols 
per saccade length) and productivity (produc-
ing dots impinges on the fluidity of handwrit-
ing, even more so when they are intermixed 
with dashes), so that natural scripts typically 
operate in bases other than two. Thus, the en‑
coding of writing also affects legibility. When 
the Greeks, Dr. Seuss-like,[1] went ‘beyond Z’ 
and created the new characters Φ, X,Ψ, and Ω,[2] 
writing came to reflect their speech more ac-
curately, but only as a trade-off with a relative 
decrease in legibility due to the expansion of 
the character set size. Surprisingly, character 
set size may be modified by the seemingly un-
related factor of writing direction. This is the 
case for ‘boustrophedon’ writing, the alterna-
tion of left-to-right and right-to-left ductus in 
successive lines, practiced in early Greek and 
South Arabic.[3] Characters are perceived ori-
ented in the writing direction (ABC . . . ) and 
flip from line to line ( ), hence doubling 
in quantity, at least to eyes not accustomed to 
bidirectional characters.[4] (Writing direction 

grades legibility performance, suggesting that stylistic coher-
ence is necessary for optimal legibility. We will return to this is-
sue in the discussion of the script style design experiment. i 
Wollstonecraft Shelley 2011, Sanocki 2012

1  In one of his children books, the celebrated American au-
thor (1904 ​–​ 1991) explores the shape of letters that lie beyond 
the end of the alphabet : ‘In the places I go there are things I see 
/ That I never could spell if I stopped with the Z.’ i Seuss 1955

2  Daniels 1996 : 271 – ​273
3  Coulmas 1996 : 180, Robin 1991 : 131 – ​132
4  It is entirely possible that there is no legibility degradation 

for practitioners of boustrophedon writing. While it is difficult 
to make assertions about past civilizations, contemporary psy-
chological research shows that in the early stages of learning to 
write, some children do not differentiate between non-reflected 

per se is a potential legibility factor, although 
psychophysical studies have found no conclu-
sive evidence of difference in reading perfor-
mance associated with writing direction.[5] ) Or‑
thographic change is also at work : Austrians are 
attached to the baroque shapes of the eszett (ß) 
in ‘Weißsemmel’ (white bread rolls), while the 
sensible Swiss would struggle with ‘Weisssem-
mel’ (the Helvetic custom is to use ‘ss’ for ‘ß’), 
had they not instead opted to call them ‘Bröt-
li’ (mini-breads). The deepest encoding level, 
which has the strongest influence on legibility 
among the encoding factors, is the writing sys‑
tem : phonetic writing systems (e.g., Latin, He-
brew) are advantaged over morphosyllabic sys-
tems (e.g., Chinese, Mayan), distinguished by 
large character sets. d When designing type, I 
focus initially on the visual coherency of charac-
ter sets, disregarding for pragmatic reasons their 
frequency, despite being aware of its impact.[6] 
To some extent, I rely on evolutionary forces 
that theoretically model script to language fre-
quencies, character simplicity generally increas-
ing with occurrence.[7] However, the charac-

and reflected characters, and write them interchangeably. One 
might think about this phenomenon, sterosymbolia, in terms 
of face profiles, which are considered identical irrespective of 
the ‘pointing’ direction. i Dehaene 2009 : 263 – ​299 & 2010 

5  Yu 2010 [Latin script], Obana 1997 [metastudy for Japa-
nese horizontal and vertical writing direction]

6  Type designer Zuzanna Licko’s quipped that ‘you read best 
what you read most’, a theory known in psychology as the ‘let-
ter frequency effect’, which postulates that more frequent, i.e. 
familiar, letters are recognized faster and more accurately. i 
Garfield 2010 : 60 [Licko], New 2011 & Appleman 1981 [effects 
of letter frequencies on legibility], Richaudeau 1969 : 164 – ​166 
[defines the ideal script as adapted to letter frequencies], Atana-
siu 1999 [sociocultural aspects of letter frequencies]

7  The Arabic (١), Chinese (一), and Roman ( I ) digit ‘one’ are 
all a single dash ; likewise, alif ( ا ) and ‘I’, the most frequent letters 
in Arabic and Latin, respectively ; Simplified Chinese reduces the 
complexity of traditional characters ( 廠 → 厂 ). Obviously, the 
rule is not absolute ; in the Korean hangeul script, ‘one’ is com-
paratively fastidious (일) and Japanese children are required to 
draw 12 strokes in order to write the fairly common adjective 
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ter frequency to which they putatively should 
be optimized fluctuates within texts and from 
text to text, depending on content, author, and 
a myriad other factors ; it differs with orthogra-
phies and evolves with the language through-
out time, space, and society.[1] It is tempting to 
ask which combination of factors might pro-
duce the most illegible pattern ! Leaving aside 
hypothetical adaptation to an ideal and indis-
criminate statistical character frequency, it is 
impossible to perfect the legibility of a script 
for dynamic frequencies. Perfect typefaces and 
calligraphies can only be monolingual, frozen 
in time, and content-specific. Even character 
sequence may make reading difficult :  

~ šišmiš ‘bat’ in Serbo-Croatian handwritten 
Cyrillic & minimum in Latin. Moreover, the in-
ter-character space generates a great number 
of spurious gestalts (two A’s create a triangle, ‘

’ ; two Z’s, a rhombus, ‘   ’ ),[2] and the jux-
taposition of characters is source of numerous 
ambiguities (‘I3’ = {1, 3}, {I, 3}, {B}). The implica-
tion is that a script style equally legible for all 
languages — ​a universal script — ​is also an uto-
pia, given that set size, frequencies, and combina‑
torial patterns differ : each page, line, and word 
has its own degree of legibility.[3]

‘cloudy’ (曇). d This phenomenon is encapsulated in a parsimo-
nious precept from the domain of data visualization, which ad-
vises maximizing the data-to-ink ratio. This principle could also 
serve as an additional definition of legibility. i Tufte 2001 : 51, 
Lunde 2024 [sinogram oddities in Unicode]

1  I say ‘putatively’, because if the magnificent Latin capitals 
are an adaptation to the quantitative structure of the Latin lan-
guage (the simple ‘I’ is the most frequent letter), then why do 
we still use them when this language ceased to be spoken long 
ago (‘E’ is the most frequent English letter, but graphically not 
the simplest) ? I cannot think of a better explanation for these 
script fossils than the words graphical relics. d Even in synchro-
ny, character frequency might need to be specified not at a lan-
guage level globally, but rather by subsets. In Iran, for example, 
words of Arabic origin are more frequent in religious contexts, 
while a nationalist discourse would favor the Persian lexicon.

2  Hill 2023 [semantics & poetics of the typographic space]
3  Morse code exemplifies this conundrum : while it is an inter-

Should we optimize the legibility of individual 
characters or of entire words ? Writing around 
1030 a.d., Ibn al-Haytham suggested that it all 
depends on whether readers are familiar with a 
particular word, in which case its general shape 
is sufficient for it to be recognized, or if the 
word is new and therefore needs to be inspect-
ed letter by letter.[4] The precursor of modern 
optics has been proven to have a subtler theory 
of reading than that of the influential psycholo-
gist James Cattell (1860 ​–​ 1944), whose model of 
reading by ‘word shape’, en vogue for a long pe-
riod, has been supplanted today by the reading 
model of parallel feature processing.[5] Word 
shape remains, however, a useful concept, ap-
plied successfully in the ‘word spotting’ tech-
nique for the automated localization of words 
based on their contour.[6] Word level optimi-
zation is furthermore necessary for maintain-
ing word characters consistent with each other 
and grouped in a single perceptual unit. ‘Group-
ing’ is among the central ‘laws of Gestalt theo-
ry’ and purports that a stimulus perceived as a 
unit is construed as a single semantic entity.[7] A 
counterexample is provided by the out-of-con-
text use of scripts designed to enhance charac-
ter distinctiveness, such as numberplate type-
faces, potentially resulting in unintended word 
splitting (MARIJUANA = Mari + Juana ?). Some no-
table word character grouping techniques are 
kerning, ligatures, swashes, & allographs. Before 
we review them, let it be known that the exten-
sive optimization of word gestalts for the pur-
pose of facilitating recognition makes sense 
only in script systems that delimit words. Any 

national communication tool, it was originally fitted to frequen-
cies of the English alphabet. i Hailman 2008 : 183 – ​184, 187 – ​190

4  Ibn al-Haytham (965 – ​1039), was the Arabic mathemati-
cian, physician, and proto-visual psychologist also known as Al-
hazen. i Sabra 1989 : 128, 130, 132, 217

5  Hillier 2006 : 33 ​–​ 34, Grainger 2008, Larson 2017
6  Giotis 2017
7  Metzger 2006 : 29 ​–​ 41
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glance at many antique Roman inscriptions or 
contemporary Chinese writing will convince 
that this has not been, and is not, always the 
case. d Kerning is a typographical legibili-
ty technique consisting in the fine horizontal 
shift of adjacent characters to avoid splitting 
words into unpredictable others.[1] To give an 
example, a loose kerning of VAVIA (name) re-
sults in VA VIA (Italian for ‘Get out’) ; a tight 
kerning of Arno (name ; river flowing through 
Florence) produces Arno (Italian for ‘I love’). 
Ligatures have linguistic, aesthetic, contextu-
al, and multiple other functions.[2] ‘Legibility 

1  Kerning issues (and bad hyphenation) are more frequent and 
critical for languages that routinely compose independent nouns 
into single words, e.g., German as opposed to French : Ur-instinkt 

‘basic instinct’ vs. Urin-stinkt ‘piss stinks’. i Forssman 2015 : 43, 
Kindersley 2001 [studies]. d The typeface    (de-
signed by Zack Roif and Matthew Woodward of New York for Hal-
loween 2019) features another use of kerning : as a parody of ty-
pographical good manners in matters of legibility through the 
use of intentionally poor spacing. i Roif 2019

2  Haralambous 1995 [functions], André 1995 [special jour-
nal issue on ligatures], Wikipedia : ‘Typographic ligature’ d I 
recall Christian Paput, engraver & keeper of types at the Im-
primerie Nationale, Paris, explaining how a special ‘gg’ liga-
ture with crossed lower loops had to be cut for a Garamond in-
tended for the Italian text of Dante’s (c. 1265 – ​1321) Divine Com-
edy, so as to avoid a gap or unseemly overlap between the two 
characters. Contrary to French, ‘gg’ [Gigi] is common in Italian, 
as in ‘leggibile’. Hermann Zapf (1918 – ​2015) was sensitive, as 
a calligrapher and scripto-tourist of Italy, to the bigram issue, 
and created no less than three ligatures for his typeface Zapfi-
no : G g k. So was the renowned German-Italian printer and 
scholar Giovanni Mardensteig (1892  – ​1977), who designed his 
Dante typeface, initially intended for an edition of Boccaccio’s 
(1313 – ​1375) letters, with a ‘  ’ ligature : . An unusual ligature, 
fit for Boccaccio’s Decameron, is the copulating  of the Gar-
amondish iA Serif (2023) by Oliver Reichenstein of Zürich for iA 
of Tokyo. However, one need not fantasize that it was for main-
taining the standards of proper microtypographical reporting of 
names of member of the Italian Mafia of its home city that the 
New York Times Magazine recently commissioned for its corpo-
rate typeface (from Henrik Kubel of the British A2-TYPE found-
ry) the exquisite , as well as the rare solutions to the  and 

 ligatures. Rather, the culprit is the French Connection : the 
glyphs were inspired by Deberny & Peignot’s typeface Astrée of 
the 1920s, itself possibly following the zeitgeist or older tradi-

ligatures’ — ​such as bl, which keep ablatio dis-
tinct from ab latio — ​were immensely popular 
between the thirteenth and the fifteenth centu-
ry as a solution to the graphical confusions oc-
casioned by Gothic hands.[3] Gutenberg used 
several dozen ligatures in his B42 Bible,[4] but 
this medieval legibility technique died at the 
hands of the Italian printers due to the excess-
es it engendered. Ligatures survived only in the 
most brutish environments (to avoid charac-
ter collisions : f i vs. fi ),[5] by chance (the use of 
@ in email addresses),[6] and as extravaganzas 
(typographers moonlighting as calligraphers 
 � � � � � � � � � � � � � � � � � � � � �
letterers),[7] before staging a comeback as com-
mercial hits for the digital fonts industry (today, 
even no-nonsense Helvetica has to sport ‘dis-
cretionary’ ligatures, some of which look as if 
twisted into spaghetti by Herb Lubalin himself : 

 [and here comes Optima : ] ).
[8] Extensive adaptation of gestalts, natural in 

tions, since similar swashes appear in the logo of the renowned 
literary magazine La Nouvelle Revue française, founded in 1909  
(   ). As this ligature story is not dizzying enough, I conclude 
it by reminding that doublets are known among German typog-
raphers as ‘Schnapswörter’ [schnapps words], for obvious ethylic 
reasons. Prosit ! i Hoefler 2020, Wikipedia [de] : ‘Schnapszahl’, 
Rafaeli 2005 : 124, Dowding 1995 : 38, Devroye 2023b

3  Meyer 1897, Bischoff 1990 : ‘ligatures’
4  Kapr 1988 : 144 – ​145, 158 – ​159, 225
5  It is debatable⁣ whether ligatures should be used indis-

criminately. It would be blasphemous for typographers, poor 
devils, to feign mastery of the black art of transforming wolves 
into fishes, and vice versa, were they to set (unafraid of Virginia) 
wolf fish instead of wolff ish. They can wash their hands of such 
ambiguities with a Solomonic wolff ish, and typefaces with no 
overhanging f-s, or they can pray for intelligent software de-
sign. i ELU : ‘When should I not use a ligature in English type-
setting ?’, Wikipedia : ‘Zero-width non-joiner’, Haralambous 
1995 : 89, Bringhurst 2004 : 50 – ​53, Knuth 1996 : 31 d Read-
ers who arrived here from the footnote on page 1909 may now 
return there ; all others please continue.

6  Smith 2023
7  Blanchard 1992
8  Swashes and ligatures were hallmarks of the psychedelic 

typography of the 1960s and 1970s, inflecting everything from 



1970

handwriting, is unusual, tedious, expensive, and 
simply unmanageable for longer typographical 
sequences. In Latin typography, swashes and 
allographs are extravagances, but positional 
variants and kashīdas (inter-character stretch-
es) are indispensables in Arabic. Contemplate 
for a moment the ninteen-letters-long curio-
sum Unicode U+FDFD, encoding the basmalah : 

 ‘In the Name of God, the 
Most Gracious, the Most Merciful’, the incip-
it of Quranic chapters.[1] The construct func-
tions because a complex creative product, the 
Ottoman fruit of centuries of calligraphic tradi-
tion, was encapsulated into a single glyph, fro-
zen in a time capsule. When comparing Her-
mann Zapf ’s Z typeface, exquisite in its 
variants, with the vividness of his handwritten 
calligraphies,[2] or lithographic prints of Turk-
ish naskh and Persian nasta līq with digitally pro-
duced documents in the same styles,[3] them-
selves a feat and model of synergy between cal-
ligraphers and software engineers reminiscent 
of Aldus Manutius’ collaboration with France-
sco Griffo,[4] we can recognize how far we still 
are from a rich and informed use of allographs. 

d The basmalah is a good example because it 
can not only illustrate local ‘gestalt-ing’ but also 
provides evidence of long-range allograph inter-
actions, from which extensive patterns emerge. 
In the particular case of the Quran, its chapters 

Caslon and Bodoni to Helvetica and Avant Garde. This style char-
acterizes the influential work of Herbert Lubalin (1918 – 1981) and 
Thomas Carnase, and resulted in many wild rides for Helvetica, 
one example being Phil Martin’s Helvetica Flair (1970s) shown 
here, another the full set of 26 × 26 ligatured bigram letters for 
upper- and lowercase Helvetica by Gary Gillot for Letraset (1967, 
the year of ‘Summer of Love’). i Wikipedia : ‘Helvetica’, ‘Herb 
Lubalin’ ; Richaudeau 1969 : 76

1  Wikipedia : ‘Basmala’
2  Wikipedia : ‘Hermann Zapf’
3  DecoType 1995, Milo 2002, SinaSoft 2018
4  Francesco Griffo (1450 – ​1518) was a punchcutter for the 

Venetian printer Aldus Mantius (1449/1452 – ​1515), credited with 
the first italic types. i Davis 1995

decrease in length over the course of its (typi-
cally) several hundred pages ; as a result callig-
raphers realized that rhythmic effects could 
be produced by varying the allographs of the 
basmalah.[5] What appears superficially to be a 
question of fanciness, is in fact a visual manip-
ulation of the readers’ memories and expecta-
tions. Although at first glance they see a bas‑
malah, its diversity makes them question what 
the meaning of the variation is, and if what they 
see is indeed only a plain basmalah (note that we 
are also dealing here with spiritual content, a 
context in which plain words need many deci-
pherment keys ; this is a process complicated by 
the fact that ‘reading’ the Quran is also cantilla-
tion, an interplay between visual & aural expe-
rience). Now, memory and expectation are es-
sential for legibility, as has been recognized in 
theories ranging from the speculations of Ibn 
al-Haytham to neuroscience’s predictive cod-
ing.[6] Therefore, when local and global shape 
optimization occurs, is it ‘progress’ ? Certain-
ly it is a refinement & diversification of means 
affecting communication.

5  Atanasiu 2003a : 112 – ​147, 167 – ​176
6  ‘Predictive coding’ is a neuroscience theory about the an-

ticipation of future events based on past experience in order to 
speed up decision-making. Because systems endowed with mem-
ory and inference capabilities are able to adapt, the concept is 
fundamental in computer science, from Bayes’ theorem to cy-
bernetics and machine learning. i Clark 2013
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U(rban)graphia
—

Nothing is as it seems, tells the Book of Tao. Here, a hy-
persynaptic intelligence has recognized the torso-like 
form of an air shaft grating, making this resemblance 
explicit with a stylized head. I went a metalevel be-
yond, identifying the Chinese character 皿 (‘dish’), 
spelled ‘sara’ in Japanese, which provides the crea-
ture’s name, Sarah, who tells you, ‘Feed me !’ I term 
such naturally occurring readings ‘natural rebuses’. 
The transformative principle they invite you to ap-
ply to your sensory world is to replace objects with 
their names and discover meaning in their juxtapo-
sition. Or more concisely : wor(l)ds. Natural rebuses 
instruct you to ‘read beyond the words’. i Le Guin 
2019 : 3 ; Picture : Hotelgasse, Bern

Too small or too big and script becomes unread-
able, as Alice in Wonderland discovered. Curi-
ously, there is no middle ground either, readers 
pinching & stretching digital texts to various 
zoom levels.[1] Publishers, too, seem to have 
personal opinions on optimal print size ; in fact, 
it is largely dependent on para-legibility script 
functions, usually (big) prestige & (small) ex-
penses.[2] If progress there is, then it is in push-
ing the limits of microscript by artificial means 
(to write texts at nanoscale readable with atomic 
force microscopes), & of megalographia by so-
cial organization or individual dedication (mon-
umental inscriptions & geoglyphs).[3] Size-wise, 
Ugraphia appears to be either private proper-
ty or beyond human perception.

1  The measurement of the absolute script size, or its angular 
size determinant for optometrists’ eye charts, relies on the dis-
tance between two parallels along the script line within which 
lies most of the script body, a factor related to character fre-
quency. i Forssman 2004 : 79 – ​91 [x-height in Latin], Atana-
siu 2003 : 17 – ​24 [ t.ā’ ط ‘eye’-height in Arabic], Zippel 2011 : 100 – ​
101, 110 – ​111 [enclosing square in Chinese]

2  Cultural variation characterizes the script size of even 
mass-produced books. For example, one often sees contem-
porary novels printed in a larger typeface in Italy (e.g., an Ein-
audi Saggi at 12.5 pt, based on my own measurements) than in 
France (Gallimard’s 11 pt Folio), and much smaller pocket-book 
typefaces in Germany (Reclam’s 8 pt Universal-Bibliothek) than 
in the United Kingdom (Penguin Classics at 9.5 pt).

3  As script size increases, we observe a specialization of the 
text functions : larger text bodies for readers with low vision and 
for sumptuous books, display fonts for titles, posters, and mon-
uments, and gigantic characters for geoglyphs. The same func-
tional specialization takes place when decreasing script size : foot-
notes, legal ‘small print’, and Japanese furigana & ruby disam-
biguation annotations in non-pareille size, micrographed amu-
lets worn in filigree boxes in Morocco and Yemen, and nanoscale 
books demonstrating novel technologies. i Forssman 2004 : 83 
[font size names], Van Praag 2007 [amulets], Brooke-Hitching 
2020 : 216 ​–​ 223 [nanoscript], Zippel 2011 : 80, 258 – ​259 [furigana] 

d The geoglyphs of the Peruvian Nazca Desert are famous, but 
they are not writing, unlike the bonfire in the shape of the char-
acter 大 (dai, ‘big’), lit during the annual 16 August festivities on 
Kyoto’s Mount Higashi or the slogans made up of white-painted 
boulders along the Tehran–Qom highway to commemorate mil-
itary maneuvers. i Groemer 2019 : 210 – ​211, Atanasiu 2006 : 13

S1Z3
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D3N51TY 𱁬
The density of strokes per character area (‘spa-
tial frequency’) ranks among the most signifi-
cant legibility factors, closely linked to script 
size and page gray, which are discussed in the 

preceding and subsequent sections, respec-
tively. High stroke densities are typical of writ-
ing systems with extensive character sets, pose 
challenges at small sizes, and hinder both script 
production and perception. While the issue is 
genuine, the question is how grave it is. Because 
the impact of high density on legibility is obvi-
ous, I wish to highlight the combined effects of 
several mitigating factors. d (a) Interestingly, 
psychophysical experiments involving Chinese 
writing indicate that moderately complex char-
acters lead to faster and more accurate recogni-
tion.[1] Greater complexity likely renders shapes 
more resistant to confusion caused by sensitive 
transformations (e.g., character rotation and 
mirroring, stroke removal, addition, and alter-
ation). From an ecological perspective of visual 
cognition, in scripts with figurative characters, 
richer details enhance memorization by asso-
ciating characters with natural objects or faces.
[2] (b) Excessively dense characters exhibit low 
occurrence frequencies.[3] Even zero occurrence 
outside dictionaries for the most stroke-pro-
lific (84) character in Unicode : 𱁬 (taito, ‘ap-

1  Taylor 2014 : 54
2  Taylor 2014 : 55
3  Taylor 2014 : 52 – ​53 [nine strokes is one average in Chinese]

pearance of a dragon in flight’, composed of 
replicated dragons and clouds) — ​a compelling 
reason for the Japanese restaurant that has ad-
opted this unique ‘ghost character’ as logo to 

become an Internet celebrity and a potential 
graphonomic pilgrimage site.[4] (c) Given their 
rarity, superdense characters stand out with-
in the surrounding text, making them more 
easily recognizable. Indeed, it is not so much 
character complexity itself that affects legibil-
ity as it is its distinctiveness.[5] This observation 
illustrates the dual nature of character densi-
ty as a within/​absolute/​constitutive and in-be-
tween/​relative/​contrastive shape characteris-
tic. A further example of contrastive legibility 
factor is color, which we will examine shortly. 
(d) By vox populi, imperial fiat, or natural caus-
es, the most detrimental effects of overly dense 
characters on legibility have been counteracted 
recurrently by script simplification. Again, em-
pirical studies contend that not all simplifica-
tions have been beneficial to legibility.[6] d In 
conclusion, high character stroke density pres-
ents a manageable, albeit inconvenient, legi-
bility factor. After all, the supposedly legibili-
ty-challenged Chinese script did not prevent 
the Chinese people from inventing printing 
before Latin alphabet-writing Gutenberg did.

4  Wikipedia : ‘Taito (kanji)’
5  Taylor 2014 : 55
6  Taylor 2014 : 219 – 221

Definition 8. Density — Legibility varies with the 
internal density of character strokes and their external 
density contrast with surrounding characters.

48 pt13 pt

 + 2M years : spacecraft Pioneer 10 arrives at Aldebaran in the Taurus constellation carrying humanity’s written message
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‘Gray’, or ‘page color’, is a technical term in ty-
pography denoting the perceptual homogene-
ity of a text block pattern, which will ideally be 
as even as possible [1] (due to the great range of 
the number of strokes per character, uneven 
texture density is inherent to printed Chinese 
and Japanese texts, so that a ‘flies swarm’ aes-
thetic has evolved among and for those who 
enjoy this sort of stimulation ; if desired, how-
ever, it can also be homogenized by being cal-
ligraphed [2] ). The reason is rooted in the same 
grouping law observed at word level, now op-
erating at the paragraph and page levels. Like 
clouds drifting across the sky, unevenness is 
formed out of conspicuous character confıgura-
tions : peaks, ridges, islands, bridges, and oth-
er features of textural topography, all spuri-
ous information that distracts from reading. 
The best-known forms of scriptural pareido-
lia are the haphazard vertical alignments of 
white spaces stretching over several lines, 
those ‘rivers of white’ decried by the drama-
tist and alphabet inventor Bernard Shaw (1856 ​

–​ 1950), which ‘trickle up and down between 
the words like raindrops on a window pane’.
[3] Inter-paragraph spaces may also resemble 
violent slashes across the body text & textur-
al ‘catastrophes’ (in the sense of René Thom’s 
[1923 – ​2002] mathematical theory of catastro-

1  Rafaeli 2005 : 9, Dowding 1995 : 2 – ​10, 17 d I removed 
paragraph indentations to increase texture evenness, while still 
permitting easy navigation via paragraph markers. To maintain 
coherence between typography and content, the traditional 
medieval pilcrow ¶ was replaced by the optometrists’ d opto-
type (like ‘End’), and the Landolt C in the case of references : i 
(as in ‘see’). The didactic purpose of this design choice was to 
show at layout level how improving one legibility factor (gray) 
can degrade another (navigation), and how irregularity trumps 
regularity, by creating logical structure within the document. i 
Wikipedia : ‘Pilcrow’, ‘E chart’, ‘Landolt C’ ; Wardrop 1963 : Plate 
5 [superb Renaissance pilcrow ◼], Tzara 1918 [pilcrow ▐ in the 
Dada manifesto, or perhaps the homographical ‘tombstone’]

2  E.g., 九龍 vs. 九龍 (‘Kowloon’). i The Type 2019 (1) : 20
3  Shaw 1915 : 4, Wikipedia : ‘Shavian alphabet’

phes applied to texture analysis [4] ). Gray de-
fects are a non-issue for handwritten documents 
(significant character shape variability general-
ly precludes rivers) ; however, considerable re-
sources are allocated to gray management in an-
alog and digital typography, involving sophisti-
cated hyphenation & justification algorithms.
[5] In addition to line length,[6] justification,[7] 
hyphenation,[8] script system,[9] style,[10] and 

4  Thom 1975 : 38 – ​54 d Thom’s wide-ranging interests led 
him to brief incursions in the fields of choreography and cho-
reographic notation, relatable to handwriting kinematics and 
visual forms. i Thom 1990, 1991

5  Rafaeli 2005 : 9 – ​29, Németh 2006
6  Increased number of spaces in long lines facilitate homoge-

neous distribution, i.e. the ‘elasticity’ of lines — or what is called 
‘glue’ in the TEX typesetting environment. i Knuth 1996 : 69 – 83

7  Justification (as opposed to ragged alignment) degrades 
text evenness barring appropriate tools & know-how. Narrow 
columns may exhibit lakes if only inter-word spacing varies (as 
in the Neue Zürcher Zeitung), or a harmonium effect of alternat-
ing tight & loose line spacing when inter-character spacing also 
varies (as in The New Yorker, and on various pages of this book), 
incunabula remaining models of successful justification (com-
plex result of inter-sentence, inter-word, & post-capital spac-
ing, no space around punctuation & hyphens if necessary, ab-
breviations, & swashes). Justification allows increased text den-
sity and therefore reduces costs, and vertical symmetry conveys 
a sense of physical equilibrium and low informational entropy, 
well-known aesthetic notions. i Davis 1985 : 27, 57 [Aldus’ h&j]

8  Polyglots may struggle with segmenting words into syl​
lables, since the perception of these phonetic units differs be​
tween languages; as a result, scholars in Italy hyphenate Lat-
in differently from their North European colleagues. The San 
Fran​ciscan Jane Grabhorn (1911 – 1973) solved the hyphenation 
conun​drum — in her eyes, a ruse of the ‘pompous’ patriarchy 
of typog​raphy designed to keep women out of the trade — by 
promul​gating that hyphenation should take place where letters 
hap​pen to meet line ends, and without using the hyphen mark, 
as the first tenet of feminist revolutionary typography. i Bec-
ca​ri 2014 [Latin], Fanni 2020 : 53 – 54 [Grabhorn], Davis 1985 : 27, 
57 [hyphenation without hyphen marks in Aldine typography]

9  Many incunabula are admired for their spectacular even 
page gray. Considering that a good proportion of them were 
written in Latin, a script system without diacritics and few ma-
juscules, and thus naturally conductive to visual homogeneity, 
their craftsmanship may become less shamanic.

10  Monospaced typefaces (Courier) have fixed width. Thus, 
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glyph scaling,[1] page color is determined by 
non-graphical factors, notably by the text lan-
guage [2] and content,[3] the know-how of the 
typesetter,[4] and the customizability of the 
typesetting software.[5] The variety of these 

the only way to maintain an acceptable level of visual homoge-
neity was to create special character shapes — this is why the 
I has wide serifs, which brings its ink density closer to that of 
the M . The typewriter ‘types’ represent an interesting case of 
concern about how readability affects not only the spacing of 
characters, but also their very shape, and thus legibility (making 
typewritten texts similar to printed ones was also an economic 
imperative for the adoption of the new technology). i Trubek 
2016 : 83 – 97, André 2010

1  Many consider squeezing and stretching characters in dig-
ital typesetting to be an abomination, since it destroys the care-
ful work of type designers. This is forgetting that we do this all 
the time in handwriting, and that stretching characters (in He-
brew) or inter-character ligatures (in Arabic) are canonical tech-
niques developed by some script systems.

2  Welsh has notoriously long words — an issue of both ty-
pographical challenge and national pride.

3  You are triply challenged if you are a journalist, a Swede, 
and a communist : setting justified narrow columns is difficult, es-
pecially for a language that makes such hearty use of compound 
words (Fackförbundet : ‘trade union’) and an ideology with a bi-
cephalous tutelary figure (M&L). From the horse’s mouth : ‘We 
typeset and printed 70% to 80% of all the leftist publications in Swe-
den during the 1970s. We had trouble with line breaks : journals like 
Clarté had narrow columns and you had to fit “Marxism-Leninism” 
and “the invincible thinking of Mao Zedong”. You needed to break 
the words in the right places, and avoid too much empty space. You 
can imagine how pissed off we were at these wordy clichés, because 
they ruined the look of the text.’ i Fanni 2020 : 140 – 141

4  One could conduct a statistical study of the spatial distri-
bution of ligatures within text lines; it is quite revealing in terms 
of the know-how and psychology of scriptors regarding readabil-
ity management. When I carried out such an investigation of Ar-
abic manuscripts, it was as if I was peering into the minds of the 
writers : here was the foresighted, placing small ligatures well in 
advance of line endings, and obtaining an even gray ; there was 
the carefree copyist waiting until the bell rang (to employ a type-
writing analogy), when there was space for only one long, un-
sightly, ‘ladder’-producing swash. (The ‘ladder’ is another bug-
bear of the typographic field, consisting in the consecutive occur-
rence of multiple hyphens — how many precisely are within the 
limits of good taste is debatable.) i Atanasiu 2003a : 148 – 156, 
Atanasiu 2003b : 331, Dowding 1995 : 19 [ladder]

5  The printer Johann Balhorn (c. 1550 – a. 1604) has been im-

factors is relevant to the discussion of readabil-
ity, insofar as it showcases the fundamental di-
versity of conditions, criticalities, solutions, 
and ultimate qualities characterizing the opti-
mization of written communication. d As is 
the case with other aspects of writing, rivers & 
similar faults in the page gray were used for pa-
ra-graphical goals. Creating abstract and nat-
uralistic shapes is a tried and tested typo-pic-
tural device among followers of concrete po-
etry. A political usage was imagined in Katja 
Lange-Müller’s novel The Last Ones : Records from 
Udo Probich’s Printing House (2000), set in the 
1970s former German Democratic Republic, 
in which the typesetter protagonist intention-
ally creates letter-shaped rivers that spell out 
obscenities, a covert means of rebellion using 
unwritten and unspoken between-the-words-
and-lines communication against a totalitari-
an regime that dictates the talk of its citizens — ​
metaphorical typesetters devoid of personal 
voice, who find in typographical rivers (Gas-
sen, ‘streets’, in German) the only public plac-
es for free speech. His daring folly eventually 
drives him into self-imposed exile in the vast 
emptiness of Uzbekistan (a tree-less Siberian 
gulag ruled by the Montesquieuan despot Uz-
bek), in search of like-minded orthotypograph-
ical saboteurs.[6]

mortalized in the German word Verballhornung ‘ballhornization’, 
meaning amending an author’s text to suit the editor’s concept 
of its topic (as well as including errors in a text while intending 
to correct it) — i.e., bowdlerization (after the English physician 
Thomas Bowdler [1754 – 1825], who had similar propensities). De-
leting, adding, and modifying words is also a convenient way to 
improve the grayness of text blocks. However, not everybody 
can take such liberties, especially readers of printed matter. In 
this regard, digital documents, whose typographical appearance 
may be altered ‘on the fly’, represent a real progress in legibility 
(although efficiently handling the new possibilities is a source 
of unforeseen challenges in document ergonomy, and the ob-
ject of ‘Usability Experience’, another field related to legibility). 

i Wikipedia : ‘Verballhornung’, ‘Expurgation’
6  Lange-Müller 2000 : 95 – 130 , Metz 2012 : 60 – 64
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C0NTR4ST

You may choose the paper on which you write, 
but a typeface designer has no such liberty ; it’s 
the customer who decides on the printing sur-
face. This matter matters because legibility de-

pends not solely on script shape but also on the 
contrast between script & writing substrate,[1] 
as remarked aphoristically the aesthete & me-
morialist of the Japanese Imperial court, Sei 
Shōnagon (c. 966 ​–​ 1017/1025) : ‘Ugly handwrit-
ing on red paper’ (she would have enjoyed Pho-
toshop’s ‘drop shadows’).[2] The issue of the per-
fectibility of contrast may seem settled insofar 
as the combination of black and white yields 
the best possible contrast. Why is it, then, that 
not all letters are black and papers white ? d 
First, a succinct historical retrospective is re-
quired to clarify some of the developments be-
hind the prevalence of black-and-white writing, 
since, a priori, neither color is inherent. The 
nineteenth-century Western world was pos-
sessed by chromophobia, as illustrated, by the 
black suits & white shirts of men’s fashion, the 
misplaced belief that Antique Greek sculptures 
were chiseled out of ivory-white marble rath-

1  ‘Parafoveal word recognition is critically dependent on char-
acter contrast. The lower the contrast, the narrower the visual read-
ing field and the lower, therefore, the readability [sic].’ Contrast is 
defined by the International Commission on Illumination as the 
difference between the object and background luminance divid-
ed by the background luminance. i Grandjean 1983 : 23 – 24, 
30, Carter Rob 2002 [manual on color in typographic design]

2  Shōnagon 1982 : 71

er than painted in garish colors, and the high-
er costs of white (but less nourishing) bread.[3] 
Furthermore, modern color science evolved out 
of a racist and misogynistic environment that 

made white and black into a fundamental socio-
cultural distinction,[4] while race, gender, & leg-
ibility were also linked by the chemical & paper-
making industries’ research for creating whiter 
papers.[5] The mobiles were mercantile (profits 
from technically exceptional products), as well 
as an ideology that employed the color white 
as a marker of ethnicity, gender, & class, and a 
means to reinforce power structures. The West-
ern world was not alone in such attitudes : the 
Sinosphere had for centuries produced snow-
white paper & jet-black ink (or ‘China ink’, as 
‘India ink’ is called in French), and making skin 
whiteness the apotheosis of female beauty, an 
embodiment of wealth that allowed them to 
live in the shadows of their homes rather than 
in the sun-drenched rice paddies ; in the Islam-

3  Pastoureau 2008, Brinkmann 2017, Williams 2023
4  Taylor 2005 : 292 – 293
5  Senchyne 2020 : 125 ​–​ 156 d ‘Put simply, whiteness, in both 

paper and person, came to be understood as the common ground 
of representation, against which “blackness” became visible. There-
fore, if learning to read words was figured as learning to “pick black 
from the white”, as one children’s book had it, then both racial legi-
bility and alphabetic legibility are linked by a common technique. […] 
These logics of reading and seeing have significant import in the pe-
riod, as we will see, because they recruit material texts for the con-
struction and maintenance of antiblack racism and white suprema-
cy in the years leading up to the Civil War.’ i Senchyne 2020 : 127

Definition 9. Contrast — Legibility varies with the 
perceptual color contrast between text and background, 
and between parts of the text.
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icate world, similar skin complexions were ob-
tained by veiling, while such ingredients as egg 
white & starch were used to whiten paper for af-
fluent readers through extensive manual labor.
[1] In conclusion, one should not forget the so-
cial factors behind the innocent-looking prog-
ress in legibility due to the increase of the con-
trast between script and writing substrate. d 
One reason the written word is not an achro-
matic world is the necessity to enhance con-
trast not only between text & page but also be-
tween various semantical & logical text parts, 
for which color contrast is used as a grouping & 
navigation device in addition to shape. Exam-
ples are red for the schoolmaster’s corrections 
and interlinear Quranic translations, yellow for 
highlighting words, and red, yellow, green, & 
blue for marking vowels in early Qurans.[2] d 
The light-reflective quality of gold is a potent 
means to increase contrast, applied in Byzan-
tine mosaics, the hour numerals on tower clocks 
in Prague, Bern, & other medieval cites, the 
sumptuous ninth/​tenth-​century Tunisian? Blue 
Quran & twelfth-​century Japanese Blue Sutra 
(both written in gold on blue), & the gold-on-
green eight-meter-high medallion in Istanbul’s 
Aya Sophia praising Allah.[3] Further contrast 
enhancement may be obtained from a light-ab-
sorbing background, perhaps the material so 
porous that it traps light within it, thereby ap-
pearing black, imagined by the Baroque-era, 
feminist, scientist, science-fiction writer, la-
dy-in-waiting, &c. Margaret Cavendish (née 
Lucas), Duchess of Newcastle (1623 – 1673).[4] 

1  Déroche 2006 : 52 – 53
2  Déroche 2006 : 222 – ​224 d Text-to-text differentiation is 

a matter of readability, but insofar as it affects text-to-background 
contrast, it also concerns legibility. i Grandjean 1983 : 101 – 120

3  Wikipedia : ‘Basilica of San Vitale’, ‘Prague astronomical 
clock’, ‘Zytglogge’, Fu 1986 : 36, 68 – 69, 110, Blair 2006 : 504

4  Vantablack (2014) is one such example of super-black pig-
ments, based on carbon nanotubes. It became infamous for its 
controversial exclusive licensing to the artist Anish Kapoor. So 

These examples suggest that maximizing leg-
ibility is a matter of prestige, afforded to com-
paratively few inscriptions. d The case seems 
different for computer & other electronic dis-
plays, whose early models covered the entire 
color spectrum ​—​ from black-and-white cath-
ode ray tubes to the ‘friendly orange glow’ of 
plasma screens, the oscilloscope green, & the 
blue of the Commodore 64 home computer.[5] 
These color choices, however, have less to do 
with legibility (e.g., better visual sensitivity in 
the yellow–green range) & more with ad hoc fac-
tors such as costs, phosphor characteristics, or 
simply the ‘Wow’-effect experienced by users.
[6] d Even the issue of polarity is not settled : 
the predominant use of a white-on-black termi-
nal window color scheme reflects both a com-
munity ethos among command-line program-
mers, and real legibility benefits (glare reduc-
tion).[7] d The strongest contrast is achieved 
by light-emitting writing, be it the minute digits 
of phosphorescent watches or the alluring noc-
turnal city lights. Yet even in such cases, full leg-
ibility remains unattainable : according to Jew-
ish mysticism, the Torah received by Moses was 
fashioned from black and fires, one the legible 
realization of the divine text, the other a po-
tentiality (white letters on white substrate).[8]

Definition 9. Contrast — Legibility varies 
with the perceptual color contrast between text and 
background, and between parts of the text. d nb : 
Our discussion of chromatic contrast is an in-
timation to study other light-related perceptu-
al effects of legibility, considered at once con-
straints (e.g., glare degrades legibility) & solu-
tions (e.g., polarized lenses reduce glare).[9] d 

much for improving legibility for everybody. i Cavendish 2004 : 
143, Wikipedia : ‘Vantablack’, McGurk 2017, Mead 2022

5  Dear 2017 [plasma screens], Wikipedia : ‘Commodore 64’
6  Grandjean 1987 : 13 – 15, 42, Dear 2017
7  Atanasiu 2021 : 137, 151, Grandjean 1987 : 14, 1983 : 2, 128 – 142
8  Gilbert 2012 : 186, 200 – 203
9  Atanasiu 2023
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When considering script legibility the matter 
of shape most readily comes to mind, and it 
is easily forgotten that it assumes good light-
ing conditions to create sufficient contrast be-
tween script and background for optimal writ-
ing and reading. This issue was discussed above 
for writing produced by inking, omitting the 
less common but not less interesting case of 
‘dry script’ obtained by incision and harness-
ing the interplay of light and shadows, applied 
in epigraphic inscriptions of all scales, from 
coins to obelisks. When Quintilian (c. 35 – c. 
100) suggested swapping your wax tablet for 
parchment if you have weak sight, it is not so 
much the plain differences in script contrast 
that is remarkable but the radically different 
attitude to legibility between the two writing 
media resulting from how they use light.[1] The 
Roman wax tablet, and even more so the Mes-
opotamian clay tablet, are constantly reorient-
ed in respect to the incident light to cast mean-
ingful shadows in the three-dimensional script 
groves. In this process, the question of legibili-
ty is omnipresent and the readers grapple with 
it not only mentally, constantly making read-
ing hypotheses, but also physically, literally ma-
nipulating it with their hands. One wonders if 
the intellectual alertness demanded by these 
technographical circumstances of yore trans-
lated to activities beyond legibility. Were sty-
lus-wielding Sumerian scribes and Roman writ-
ers more cunning in navigating their respective 
worlds than the papyrus-clad Odysseus ? Per-
haps it is not incidental that the convergence 
of rebus-like phonetic and pictorial principles 
was so often at the origins of writings original-
ly produced by incision. d A further legibil-
ity-related dimension of epigraphy is its aes-
thetic and spiritual dimension, deriving from 
the metamorphosis of script shapes and the 
text’s legibility and possible meanings under 

1  Quintilian, Institutes 10.3.31 ; Quintilian 2006

changing lighting conditions.[2] As the mor-
phology of public monumental inscriptions 
varies with the sun’s position during the day 
and along seasons, as it becomes pixelized by 
mist, raindrops, and snowflakes, writing is no 
longer bound to the stone’s gravely embrace 
and seems to come alive, if only as a memento 
mori addressed to the passerby, its ghostly ef-
fect increased when the moon’s rays reduce in-
scriptions to achromatic bare bones at night. 
Light is also the catalyst in the interplay be-
tween the mineral and the living, with script and 
legibility their medium, nowhere metaphysical-
ly so appropriate as in funerary texts. A source 
of energy, light has a vivifying effect, even the 
power to resurrect decrepit inscriptions. For 
evidence, look at the shady side of epigraphs, 
where moist green moss embedded in the po-
rous gray stone reveals writing that creeping 
yellow, livid, and rusty lichens seek to obliviate.

Schlosshalde cemetery, Bern, 2022.10.30

2  On light in architecture i Valero Ramos 2015. Carved 
windows with lace-like geometric and calligraphic motifs, some-
times inlaid with polychromatic glasses, a hallmark of Islamic ar-
chitecture, let one experience first-hand the effects of projected 
dynamic light patterns that resemble golden tattoos, dancing 
across walls, floors, and people in a fascinating lumigraphic display.

nineteen seventy-seven
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Times and Helvetica let you hear the impersonal 
language of bureaucracy when arriving by post 
in your mailbox. A handwritten letter, however, 
may evoke the sender’s own voice as if present 
across time and space. This cinematic voice-off 
illusion is reinforced when the inscribed object 
speaks directly to you : the stabbed tree telling 
Juliet that Romeo loves her, or the proclamation 
commencing with the collective utterance of 
‘We the People’, or the sarcophagus accosting 
you on one of Rome’s viae for a chat with the 
dead : ‘You wanderer of these roads, put down 
for a while your labors here. Why such haste ?’.
[1] (For the Ancients, inscriptions were like vi-
nyl records and readers like gramophones, re-
flexively compelled by the mere presence of 
writing to move their visual rays in the letter 
groves and lend their voices to the silent text.) 
Standardization of handwriting and print alike 
kills the script’s individuality and the writer’s 
voice as mouthed by the reader, casualties in 
the pursuit of perfect legibility.[2] Must silence 
or white noise or, God forbid !, the bubble of 
one’s own voice, be the sound of Ugraphia ? We 
would surely go mad !

1  On ‘talking objects’ in Ancient Rome i the enlightening 
study of Valette-Cagnac 1997 : 73 – 109, 79 [quote].

2  The muteness of writing has bothered thinkers since its in-
ception, as the auditory dimension is part of its nature, most sys-
tems requiring some level of grapheme-to-phoneme conversion. 
Ancient Greeks, and Muslims too, were proficient detractors of 
writing by way of the aural argument, in contrast to the utilitar-
ian attitude of Romans , who were more inclined to see writing 
as a dispassionate instrument of communication and recording. 
As for the Japanese, the epigraphs may content themselves with 
silent reading, as erroneous kanji spellings are common, espe-
cially for personal names, due to multiple readings of the same 
sinogram. i Desbordes 1990 :  77 – 100, Taylor 2014 : 313 – ​314, 
320 d Reconstructing the sound of a defunct language or an-
cient pronunciation from its written form is notoriously hazard-
ous. However, if the writers’ voices remain veiled, what has of-
ten been preserved on soft writing media are their fingerprints.

V01C3

Not marble, nor the gilded monuments / Of princ-
es shall outlive this powerful rhyme ; / But you shall 
shine more bright in these contents / Than unswept 
stone, besmeare’d with sluttish time. When waste-
ful war shall statues overturn, / And broils root out 
the work of masonry, / Nor Mars his sword nor war’s 
quick fire shall burn / The living record of your mem-
ory. — Thus the Bard proclaims the superiority of 
the living word over the lapidary letter, still au-
dible after the other became illegible. i Shake-
speare, Sonnets, 55. Pictured is a plasticine tablet 
inscribed with the word /wgrapia/ ‘Ugraphia’ in 
Ugaritic cuneiforms, viewed from different illu-
mination angles. Note the materialization of the 
words ‘shake’ and ‘spear’ in the bottom image (< 
long wedge < cuneus [Lat.]). Wikipedia : ‘Ugaritic 
alphabet’; https://www.archaeform.de
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P3RC3PT10N

Take a pen, might it please you, and carefully 
mark by sight the center of this page. �
Now measure with a ruler the deviation of the 
optical center from the geometrical : in all likeli-
hood, it is offset upwards and leftwards. d The 
phenomenon is known in psychology as the ‘line 
bisection bias’, and generalizes to the percep-
tion of depth and time (spacetime is perceptu-
ally inhomogeneous), to the tactile modality, is 
also documented in non-human species, and 
varies with a host of factors, including writing 
direction, handedness, age, sex, and certain pa-
thologies ; its causes are sought in particulari-
ties of the functional brain anatomy (e.g., later-
alization) and ecological adaptations.[1] The bi-
section illusion is well ingrained in the practice 
and theory of typeface design : horizontal mid-
lines are slightly above the geometrical center 
(  vs.  ).[2] More needs to be done to accom-
modate a special class of readers : those with 
dyslexia. Individuals with left-neglect dyslexia 
tend to misread the first half of words ; disgra-
zie (‘woes’ in Italian) becomes grazie (‘thanks’), 
for example.[3] If letter spacing is progressive-
ly increased (D I S G RAZIE), a significant 
error reduction is achieved for both horizon-
tal & vertical word presentation.[4] While cal-
ligraphers, typographers, & software design-
ers invest considerable effort in making text 
blocks as regular as possible, not all reader de-
mographics might benefit from this isotropy. 
The solutions are heavily technology-based, 
such as scrolling texts that contract as they ad-
vance laterally, and more complicated for en-
tire pages, where eye tracking might help.[5] 

d It is reported that the prevalence of dyslex-
ia is up to 12% in the English speaking world, 
in stark contrast to the less than 1% among the 

1  Jewell 2000, McCourt 1997, Koenderink 2013, Chokron
2  Hochuli 2015 : 18 ​–​ 19� [ 2009
3  Ellis 1994
4  Savazzi 2004
5  Geminiani 2004

Japanese, and close to the 3% among Italian 
speakers.[6] The granularity and transparency 
hypothesis suggests this is due to the non-intu-
itive English orthographic mapping of images 
to sounds at the level of individual graphemes 
and phonemes.[7] This is an elegant demon-
stration of how nonvisual factors (orthogra-
phy) affect legibility, of which many further ex-
amples are offered throughout this volume. In 
fact, it is a trick of the senses — the flow of pix-
els speeding in 13 ms from the retina to the cor-
tex through which we interface with reality in 
a highly visual manner [8] — to believe that leg-
ibility is merely visual perception. d What do 
lateralization and the many, many other percep-
tual phenomena reveal about script legibility 
progress ? [9] They expose yet another aspect of 
the Procustean impossibility of a script suitable 
for all. Whether this knowledge will translate 
to actual script changes, only time will tell. The 
failures of theoretically superior technologies 
to gain market acceptance ​—​ surely you could 
switch to other keyboards than QWERTY on 
your smartphone, should you wish to do so — ​are 
reminders of the vagaries of progress in matters 
of script.[10] So much so that beyond percep-

6  Makita 1968 [Japanese], Wydell : 2012 : 1 [English], Bruns-
wick 2010: 141 [Italian & other languages], Taylor 2014 : 150 – ​
152 [writing systems affect dyslexia type : morphosyllabic sys-
tems, such as Chinese, depend on visual more than on phono-
logical processing, contrary to phonetic systems, such as English], 
Paulesu 2001 [cultural diversity and biological unity in dyslexia]

7  Wydell 1999 : 280 – ​282, Daniels 2017 [critique]
8  Potter 2013 [speed], Koch 2006 [bandwidth : 8.75 MB/s]
9  Beier 2017 [a trove of visual perceptual effects related to 

type design], Jamra 1993 [perceptual type design], Cheng 2020 
[letter-by-letter studies], De Waard 2019 [thickness illusion]

10  QWERTY has been shown to be near-optimal to avoid type-
writer jamming ; despite the fact that QWERTY is optimized to 
English letter frequencies, and that virtual keyboards can be in-
dividualized in up to ~1054 combinations, QWERTY variants re-
main the global dominant layout, irrespective of slower typing 
and greater fatigue. (Serial expatriates have learned to switch 
between QWERTY and AZERTY, adding extra spice to life.) The 
following remarks on keyboards may have been made about leg-

1979
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tion looms the motor system, and memory be-
yond it. d Before moving to the next section, I 
would like to bring up a fascinating and under-
explored aspect of legibility that straddles per-
ception and PH3N0M3N0L0GY. I will do it from 
a personal empirical point of view. To proper-
ly learn a new script, it is not sufficient to copy 
models : my introspection tells me that I seek 
some abstract attributes of the shape — such 
as angularity, irregularity, dynamics, and force 

— that help me build the ‘character of the char-
acter’, a persona. Thus, the hiragana か ka is as 
assertive as a monkey, ひ hi is as fat as a Daru-
ma good fortune doll, ん n has the agility of a 
hare, ね ne looks like a cat, and む mu is impos-
sible to draw. Once I have figured out how I ex-
perience a shape, I have a reference, which al-
lows great flexibility during production. A car-
icaturist does the same when probing a face 
and its owner for their defining characteris-
tics, and the practitioner of spiritual archery 
does it when seeking the state of mind neces-
sary for the perfect target hit. ‘Building charac-
ters out of characters’ is not a vacuous literary 
gesture, it is an existing pedagogy for learning 
the thousands of Chinese characters by facili-

ibility : ‘It becomes apparent that there is a wealth of literature con-
cerned with reforming the QWERTY keyboard, which has resulted 
from an immense amount of thought and work. It is unfortunate 
that the majority of these keyboards never passed the stage of be-
ing patented. Rearranging the letters of the QWERTY layout has 
been shown to be a fruitless pastime, but it has demonstrated two 
important points : first, the amount of hostile feeling that the stan-
dard keyboard has generated and second, the supremacy of this 
keyboard in retaining its universal position. The question then aris-
es as to why previous research has not made any impact on the de-
sign of the standard keyboard.’ i David 1985 [sparks the Dvorak 
controversies], Noyes 1983 : 274 [quote source ; compendium of 
keyboards phylogenesis], Liebowitz 1990, 2013, Margolis 2013 
[contra the QWERTY myths], Kay 2013 [advanced arguments 
against the QWERTY myths], Arthur 2013 [retrospective arti-
cle on the debate ; what matters is not the veracity of the exam-
ple (QWERTY sub-optimality), but the bigger picture for which 
it stands for (the idea that the market is right)], Liebowitz 2001 
[further examples of myths]

tating their imprint in memory through story-
lets about each.[1] In a more abstract way, you 
may consider shapes as the memory of the pro-
cesses that generated them : a U-shape is a bent 
I, a T is the assemblage of   &  , and X may be 
two overlapping sticks  & , two colliding ar-
rows  & , four converging short sticks  , or 
a cross sliced into the paper.[2] The perceptual–
phenomenological attractor states exist in the 
learning-to-write process, as well as in reading. 
Is  an unidentified character (a fancy V, per-
haps) or the digit 2 maliciously rotated coun-
terclockwise by 45° ? [3] These are just some of 
the multiple stable perceptual states afforded 
by the shape above.[4] Its legibility depends on 
finding the correct mental template of the stim-
ulus. — And you, do you see the same things in 
the above shape ? What do you feel when tran-
sitioning between different points of view ? d

1  The method was popular in premodern Japan and adopt-
ed by modern Western educators addressing second-language 
learners. i Inagaki 2006 : 239 – ​240 [Japanese example utiliz-
ing moji-e], Rose 2013 [evaluation of the modern methodology]

2  Leyton 1992 [book blurb: ‘In this investigation of the psy-
chological relationship between shape and time, Leyton argues 
compellingly that shape is used by the mind to recover the past 
and as such it forms a basis for memory.’] 

3  So-called ‘multistable stimuli’ are a rich source of visual il-
lusions. Well-known examples are Anonymous/Wittgenstein’s 
duck/rabbit (1892/1953), Gilbert’s woman/skull (1892), Rubin’s 
profiles/goblet (1915), Hill’s young/old lady (1915), and Dali’s na-
ked women/skull (1951). One of their characteristics is that only 
a single state can be perceived at a time, hinting to why some-
times the identity of letters is elusive, and when the solution is 
found, it may elicit a ‘Wow !’. Within this context, it may be point-
ed out that, despite its claim to ideal transparency, even the no-
torious Crystal Goblet of typography is ambiguous, given that 
it may be read as two profiles. i Kruse 1995, Pisarchik 2022

4  It is easy to forget that script characters are defined not 
solely by shape but also by orientation, size, and other graphical 
features. Some people are apt at visual mental manipulations of 
shapes, which may enhance their legibility performance. Other 
people are exceptionally flexible, such as those young children 
who write mirror-reversed letters of the alphabet with great in-
nocence. i Pinker 1997 : 275 – ​284, Dehaene 2009 : 263 – ​299 
and 2010, Maikita 1968 : 605
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Hallucinogenic writing
—

On this page, the hiragana characters of the Japanese 
first name Teika ていか have been fused into single 
shapes resembling a human head. This graphical cu-
riosity is called ‘picture in writing’ moji-e 文字絵  and 
has been practiced since the Heian times (794 – ​1185), 
with various entertaining variations, such as hiding 
characters in paintings, pareidolia-like, and morphing 
objects into the shape of letters, Arcimboldo-like (a 
modern Japanese gastrographic variant by the graphic 
artist Koichi Kosugi represents sushi plates with the 
hiragana characters of their names instead of their 
customary pictures on restaurant menus). While all 
twelve anthropomorphic words represent the same 
anatomical entity, each hypostasis has its own per-
sonality and attitude. In Arabic calligraphy such ex-
ercises of the pen, mashq, have become a venerated 
style in itself, demonstrating the creative richness 
that lies beyond ordinary legibility, Rorschach-like. i 
Brisset 2009, 2018, Inagaki 2006, Sumeshiya 2023

te
i
ka

hair knot
eye
face profile

て
い
か



1982 Above : Maya numerals head variants. i After Macri 2003 : 22

There are other aspects to the link between fa-
cial appearance and writing in addition to play-
fulness and mysticism. At the terminological 
level, English uses the words ‘typefaces’ and 
‘characters’. The link also has direct bearing on 
legibility in respect to character identification 
and memorization, which will be discussed 
here. The issue concerns the distinguishabil-
ity of small morphological differences, which 
especially affects writing systems using large 
character sets. One solution involves leverag-
ing the receiver in the legibility system, that is, 
the human visual system. As it turns out, vision 
is anisotropic, meaning that detail levels are not 
uniform, not only in terms of the visual fields – ​
with the fovea area providing the highest reso-
lution – ​but also in terms of the object viewed.
[1] In this respect, humans are, generally, able to 
distinguish and memorize a large number of in-
dividual faces and interpret a similarly large va-
riety of subtle visual expressions.[2] While pro-
sopagnosia may impede mental face process-
ing, some individuals – ​superrecognizers – ​are 
especially gifted in memorizing faces.[3] With-
in faces, it is the eyes that are looked at most 
frequently, and hiding them — ​in print by black 
bars or pixelization and in reality with masks — ​
is an anonymization technique.[4] This pecu-
liar object-specific hypersensitivity is import-
ant socially, emotionally, and health-wise – ​and 
potentially improves legibility when the mor-
phology of written characters imitates that of 
faces. Such is the case with the Mayan script, in 
which cephalomorphic glyphs abound. For ex-
ample, the numerals of the Mayan base-twen-

1  Anisotropy is a general characteristic of the senses, the so-
matosensory homunculus diagram being a basic teaching aid in 
psychology, and representing the human body distorted by the 
variation in sensitivity, the fingers and the lips being dispropor-
tionately large. i Saadon-Grosman 2020, Boff 1988 : 118 – 119

2  Rhodes 2011
3  Sacks 1998 : 8 – ​22, Russell 2009
4  Birmingham 2007

ty system may be written using abstract com-
binations of dots and lines or archetypal rep-
resentations of their tutelary divinities’ heads.
[5] Iff face-characters are indeed more distin-
guishable than abstract characters, then the 
Mayan script is advantaged. The same applies 
to the more recently invented emoticons (apt-
ly named ‘prosopograms’ kaoji in Japanese),[6] 
and the Chernoff faces that are used for multi-
dimensional information visualization and en-
code data categories and magnitudes via the size 
and shape of the head, eyes, eyebrows, mouth, 
nose, etc.[7] The longevity of the former — ​circa 
fourth century b.c.e. to circa seventeenth cen-
tury c.e., perpetuated to this day from Mexi-
co to the Andes in the form of pictorial cath-
olic catechism aide-memoires — ​and the pop-
ularity of the latter are tokens of their success.
[8] They testify to a further function of ‘face-
types’, that of overcoming the arbitrary and 
abstract natures of writing and script as im-
pediments to the acquisition of literacy. It has 
been rightly noticed that the first writings of 
humanity had a strong pictographic compo-
nent underlining the universal tendency for fig-
urative written communication.[9] The histo-
ry of this perceptual legibility mechanism rep-
resents a case of legibility optimization ad orig-
inem, followed by a ‘Fall’ from this ‘El Dorado’, 
so to speak, and a recent partial resurrection.

5  A bust purportedly of the God of Zero perfects the nat-
uralness of the figurative Mayan numbers, making them even 
more memorable than bas-relief carvings. i Macri 1985 [study], 
Macri 2003 : 22 [list], Blume 2011 : 55 [statuette]

6  However, texts written entirely with emoticons remain 
exceptional. Bing Xu’s 120 page opus Book from the Ground is 
one well-known example, another being the emoji-edition of 
Jane Austen’s Pride and Prejudice, surprisingly well suited to its 
reimagining in the era of instant messaging. i Xu 2014, Aus-
ten 2016, Wikipedia : ‘Emoticon’

7  Chernoff 1973
8  Gaillemin 2018
9  Hoppan 2018 : 67
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Peter runs frantically through the Manhattan 
night. He has survived Second World War con-
centration camps, escaped communist Hunga-
ry, and arrived as a stowaway in New York har-
bor. It is 1953, and the Iron Curtain has fallen 
across Europe. Peter runs among the evening 
crowds, underneath dizzying neon lights ad-
vertising bars, restaurants, hotels, and a cor-
nucopia of merchandise. The police is on his 
heels. He must find Tom, an ex-soldier and jazz 
player he saved during the war, to obtain his 
testimony and avoid being deported. The ur-
ban frenzy mirrors his turmoil and his long-
ing for felicity. He doesn’t grasp all the words 
rushing by between glimpses. The street signs 
swirl around kaleidoscopically, superimposed 
on close-ups of Peter’s face, street cars, peo-
ple, and bands of musicians, rhythmed by jazz 
beats. We are in the noir movie The Glass Wall 
(1953) and experience through the camera eye 
and post-production ingenuity the masterful 
modification of legibility parameters — ​speed-
ups, orientation changes, distortions, layering, 
and fading — ​to create sensorial overload and 
bring about a sensation of awing visual intoxi-
cation by flashing words. Like no other medi-
um before — ​excepting chocolate letters, per-
haps — ​cinema has transformed legibility into 
a psychedelic. As such, it is a lure, true to the 
essence for Ugraphia. Blade Runner (1982), the 
science-fiction movie iconic for vesperal and 
exotic lettered advertisements, says as much 
about the role of script in a dystopian world.

PSYCH3D3L14

Skeletal formula of Lysergic acid diethylamide (LSD), 
C20H25N3O i Wikipedia : ‘LSD’
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Script shape is not ruled by an exclusive evolu-
tionary drive for better legibility (if it were, the 
number of scripts and styles would dwindle [1] ), 
but also results from the constraints of human 
kinematics and a desire for easier, faster writ-
ing. This motor factor (writing) restrains scripts 
from being adapted to the sole benefit of visu-
al perception (reading). The observation is par-
ticularly cogent for stenography [2] but applies as 
well to the evolution of longhand (frequent char-
acters undergo simplification).[3] Most writing 
cultures have also developed a range of styles 
along a continuum from formal scripts, geared 
towards visual processing and legibility, to cur-
sive scripts, optimized for production. Not-
withstanding that typing speed is a prized qual-
ity of typesetters [4] and secretaries, and lead 
to many text input technologies and SMS ab-
breviations, hand and finger movements are ar-
bitrarily associated with the resulting shapes. 
Thus, mechanical printing and data entry en-
forced the dominance of the visual and the re-
mote, the tele-vision, over the unmitigated cor-
poral interaction, the happening, and further 
transformed handwriting producers into con-
sumers of ready-made fonts selected from soft-
ware application menus.[5] New technologies 
(the digital stylus, virtual ink, e-paper) have the 
capability to facilitate a return to ductile inter-
faces & fluid scripts of older technologies (fax, 

1  Like languages, scripts go extinct, often not for technical 
reasons (e.g., legibility) : the rise and fall of cuneiform, Egyptian 
hieroglyphs, or Mayan script were all tied to the fate of the em-
pires they served. The same fate will befall Latin, the universal 
script of computer programming. i Baines 2008

2  Greene 2022 & Tursi 2015 : 75 – ​81 [speed of court ste-
nographers]

3  Daniels 1996 : 814
4  Rumble 2003 [typesetting speed competitions]
5  ‘Handwriting was increasingly being seen as a visual activ-

ity, and being confused with the letter-recognition aspect of read-
ing. Apparently little thought was being given to the consequenc-
es.’ i Sassoon 1999 : 70 d Indeed, legibility psychology and 
design is by and large unconcerned with writer performance.

still popular in Japan and among medical doc-
tors for writing convenience [6]). With an eye 
on this spectrum, the educationist and hand-
writing researcher Rosemary Sassoon writes 
about graphical needs in the computer age as 
follows : ‘ The concept that only neat handwrit-
ing is acceptable and praiseworthy dies hard, 
yet it is fast handwriting that pupils need’.[7] 
In nineteenth-century America, it was hoped 
that both speed & beauty could be achieved 
by following the chirythmographical meth-
od, which consisted in using a metronome as 
a teaching implement to develop rhythmical 
writing movements.[8] The Montessori meth-
od advocated the development by children of a 
motor memory of hand-written characters be-
fore imprinting with their visual shapes, using 
the striking practice of tracing sandpaper let-
ters with the fingers while blindfolded, which 
was ‘kept up long after the children are able to 
write, and in fact they write more by muscu-
lar sense than by sight’.[9] d A social dimen-
sion to the kinematics of writing is suggested 
by the Chinese characters, endowed with a ca-
nonical stroke order. Just as a Latin script writ-
er might be embarrassed by an orthographic 
error, so might a writer of Chinese characters 
lose face by making a ductus error. We could 
extend the modality gamut beyond kinemat-
ics and consider that the emotions imparted by 
the script content also affect legibility, an as-
pect well beyond the reach of the script pro-
ducer.[10] Synesthetes would furthermore con-
tend that the phenomenal experience of script 
as sound, color, taste, or heat impacts its legibility.
[11] The question I am asking is not so much that 

6  Coopersmith 2016
7  Sassoon 1999 : 141
8  Spencer 1866 : 143 – ​145
9  Smith 1912 : 28 – ​31, Gilet 2011 [action–perception model]
10  Kuperman 2014 d Satire printed in Times New Roman 

is funnier than that set in Arial. i Juni 2008
11  Dzulkifli 2013 [color may improve text memorization]

K1N3M4T1CS
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This is not blindfolded Justitia objectively evaluating 
the legibility of a typeface, but a child tracing sand-pa-
per letters, demonstrating the Montessori multi-sen-
sory method of learning to write. The picture was 
commissioned by Carl R. Byoir (1886 ​–​ 1957), pioneer 
of public relations and early American promoter of 
Montessori schooling. i Canfield Fisher 1912 : 86
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of whether these factors have an adverse im-
pact on legibility, but is rather more concerned 
with whether aspects such as pleasure could com‑
pensate for mediocre legibility by facilitating recog‑
nition. In a slightly different context, the writ-
er and fighter pilot Antoine de Saint Exupéry 
(1900 – ​1944) wrote on behalf of a little prince, 
‘It is only with the heart that one can see right-
ly.’ [1] d When I perform calligraphy and arrive 
at a stage in which I feel the motion of my fin-
gers like a small-scale choreography (a ‘chiro-
graphy’), and an auditive rhythm taking shape in 
my ears, I know that the result stands a chance 
of being high-quality. The eurhythmic mind 
flow and bodily pleasure derived from graphi-
cal design is both a potent and addictive incen-
tive to script creators and a source of inspira-
tion for contemporary dance.[2] A Wagnerian 
Gesamtkunstwerk may not be required for the 
public to enjoy what is known to psychology as 
illusory motion and auditive experience ; sim-
ply contemplating ancient or modern calligra-
phy in a museum or a gallery urges the limbs to 
move and the tongue to hum, as though one has 
caught the faintest glimpse of a distant danc-
ing party.[3] d The parallel drawn here between 
the activation of the motor cortex by auditory 
stimuli and motor–visual activation has been 
observed for script, with fMRI scans showing 
a stronger activation of the cortex and other ar-
eas during reading of handwriting than when 

1  Saint Exupéry 1995 : 139
2  ‘Each of my designs is a new exploration of the rhythm that 

visualizes motion’, says Kris Holmes, type designer (of Isadora 
and Apple Chancery inter alia) and trained modern dancer. ‘Cur-
sive’ is a production of the Taiwanese dance group ‘Cloud Gate’ 
inspired by Chinese calligraphy. i Stock-Allen 2016 : 41 ​–​ 42, 
Chen 2009, Wikipedia : ‘Cloud Gate Dance Theater’

3  An ‘induced’ kinesthetic artwork of renown is Roy Lichten-
stein’s Whaam ! (1963), which exudes the kinetic power and explo-
sive decibels of an aerial dogfight between rocket-armed fight-
er jets. The impressive fact is that it is all an illusion : the work is 
a painting in which nothing moves or resonates ​—​ as much Pop 
Art as Op Art. i Wikipedia : ‘Whaam !’

reading printed text.[4] Perceptual studies sug-
gest that knowledge of shape production im-
proves their recognition.[5] Aside from insights 
into the kinematic aspects of script perception, 
there are also a number of interesting questions 
that arise from neuroimaging studies : for exam-
ple, is the localized neural activation by typefac-
es indicating a faster character recognition, or 
is the broader and more complex activation by 
handwriting a sign of better recognition ? ; also, 
could it be that typeface designers, who spend 
long periods mentally creating and manipulat-
ing shapes, experience motor effects similar to 
those resulting from the perception of hand-
writing ? is there a difference in neural activa-
tion between designers who work with pen-
cil and paper and those who draw with digital 
interfaces & displays ? [6] d Calligraphers (in 
premodern times secretaries & copyists rather 
than what we term ‘artists’ today [7] ) and type-
face designers (artisans related to the world of 
engravers, and later industrial typography [8] ) 

4  Longcamp 2011, Caliguri 2012 [handwriting neuroscience]
5  Freyd 1983
6  More generally, the mental representation of script with 

eyes closed, in dreams, or experienced by synesthets as subti-
tles to speech are fascinating in respect to script styles and their 
legibility. i Hauw 2023

7  For the artistic status of calligraphy producers in medie-
val Middle East i Atanasiu 2003a.

8  Gutenberg, of course, was a goldsmith, as was Dürer (in 
addition to being an engraver, painter, and Antiqua and Fraktur 
letter designer) ; in contrast, many Italian Renaissance and Ba-
roque calligraphers, who were also involved with the printers of 
the time, worked as secretaries for the Papal and princely admin-
istrations, or (like Michelangelo [1475 – ​1564]) were architects, to 
this day a profession with a predilection for lettering. Machine 
printing and industrialization nourished the utilitarian character 
of typography and lettering, as in the familiar shapes of the Lon-
don Underground typeface, the Charles de Gaulle airport public 
signage, or those of the Bauhaus movement, unapologetically 
devoted to scripts selling plumbing and toothpaste, to the dis-
may of William Morris (1834 – ​1896), Eric Gill, and their Pre-Rapha-
elite kin. i Kapr 1988, Mediavilla 1996, Wardrop 1963, Mor-
ison 1990, Hollis 2006, Kinross 2010, Wikipedia : ‘Johnston 
(typeface)’, ‘Frutiger (typeface)’, ‘Futura (typeface)’
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are a specialized sector of society who are large-
ly responsible for what are considered canoni-
cal script styles : those, used in books and offi-
cial documents, displayed on public buildings, 
& taught in schools, from the Antiqua to Frak-
tur & Sütterlin [Sütterlin] &  stencil letter-
ing, from the Arabic thuluth to the Persian nas- 
ta  līq, from the Chinese seal script dazhuan to 
the sutra script kaishu.[1] One can therefore won-
der about the extent to which what we conceive 
of as legibility is not in fact an induced multi‑
modal property of script. Type historian Harry 
Carter wrote about eurythmic kinematics as 
unexpected sources of legibility : ‘I think [the 
Schwabacher script] is comfortable and pleas-
ant to read because it looks as though it had 
been delightful to write.’ [2] If this hypothesis 
holds up to scrutiny, then we can speak of op-
timal legibility only in the way that dance and 
music are pleasant and appropriate to a given 
ear, time, and place (nowadays we tap-dance on 
computer keyboards, while our grandparents 
waltzed their penmanship) : there are no few-
er than seventy-two possible optima, as many 
as tongues after Babel ; indeed, an infinity.[3] — 
Which brings us to the next psychological fac-
tors on our list : memory & its prelude, learning.

1  Sütterlin was a handwriting style taught in German schools 
during the early twentieth century. DIN scripts, named after the 
German norming organization Deutsches Institut für Normung, 
were part of the German public signage landscape and defining 
implements of technical drawing classes, in the shape of stencils 
or Letraset dry transfer sheets. i Wikipedia : ‘Sütterlin’, ‘DIN 1451’

2  Carter 2002 : 57
3  Seventy-two equals sixty plus twelve, which in kabbal-

istic terms stands for ‘beyond the countable’ ; that is, ‘infinity’. 
The rationale is rooted in the Sumerian base 60 arithmetic, pos-
sibly devised for time-related measurements in astronomy : 60 
represents the great whole, 12 the minor whole, and together 
they form an unspeakable great magnitude. Somewhat similar 
is the plural that starts after two in Indo–European languages, 
seven (as in the Seven Wonders of the Ancient World), thirty-six 
(as an expression of numerosity in French ; ‘trente-six’ is roughly 
equivalent to ‘umpteen’), and one thousand and one (as in 1001 
Nights ; albeit here in base 10). i Powell 1972

Imagine words that became animated — ​morphing 
this way & that, perhaps smiling, blushing, and turn-
ing their eyes away, shouting at you, or whispering 
while you read them. Animated typefaces, named 

‘livefonts’, have been developed experimentally for 
improving legibility on small display devices, espe-
cially for users with low vision. This idea also extends 
the basic scope of legibility as the correct retrieval of 
words from written shapes, by letting characters en-
code other meaning-conveying dimensions, speech 
prosody, for example, as in the Prosodic Font, which 
maps loudness to character size, and rising pitch to 
diminished character width and weight (avatar of 
Massin’s ‘sonic calligraphy’) ; or body movement, as 
for the above dynamic logo of the Dresden Frank-
furt Dance Company (DFDC). Such visual communi-
cation imposes new criteria of legibility that design-
ers need to discover and readers to learn. In kinetic ty-
pography, temporal medium, meaning is essentially 
fleeting & multiple, similar to reflections on water. i 
Bragg 2017 [livefonts], Rosenberger 1998 [Prodod-
ic Font], Ionesco 1966 [Massin] ; choreographic logo : 
DFDC 2023 [dance company], Any Studio 2023 [logo 
designers], Parent 2023 [dancer] ; kinetic typogra-
phy : Geisler 2023 & Motion Together 2023 [fonts 
in action], Bellantoni 2001 [panorama], Brownie 
2014 [study], Cho 1999 [technologies], Dietzmann 
2003 [methodology], Scheffer 2014 [script as and 
in cinema], Khajavi 2019 [Arabic script]
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Korean newspapers found it advantageous to 
use Chinese characters (hanja) in headlines be-
cause they take less space than equivalent Ko-
rean concepts written in the Korean phonet-

ic script (hangul) and are read faster.[1] Howev-
er, this practice has declined since the 1960s, 
when hanja began to be periodically untaught 
in schools.[2] As these circumstances illustrate, 
legibility not only depends on mastering a script 
system but also varies with reading proficiency, 
with experts having lower recognition thresh-
olds.[3] Therefore, legibility is not entirely a re-
flexive response to stimuli ; it is also a skill ac-
quired and perfected through learning and prac-
tice. Thus is fast reading explained, the eye’s 
stenographic sprint in chase of meaning from 
one predicted location of an essential word to 
the next with ever longer strides increasing with 
oracular expertise, until the gaze leaps off-page, 
freed from the ensnaring reality of the text.

1  Taylor 2014 : 223 – 227
2  Taylor 2014 : 176 – 179
3  Taylor 2014 : 231 – 233, Wiley 2019
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Definition 10. Skills — Legibility is not entirely a re‑
flexive response to stimuli ; it is also a skill acquired and 
perfected through learning and practice.
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Learning to read consists in creating a bind-
ing between a visual stimulus and a certain re-
sponse to it, or (to use the linguistic terminol-
ogy) between signifier and signified. Legibili-

ty is thus also a matter of memory, the ability 
to re-cognize, a notion leading to a new defini-
tion of legibility.

Definition 11. Retrieval — Legibility is a mea‑
sure of the performance of storing in, maintaining 
in, and retrieving from memory the identity of writ‑
ten characters.[1] d The questions we will now 
turn towards concern the means by which this 
binding is realized and what the matter might 
tell us about the perfection of scripts. We pro-
ceed by keeping in mind that whatever is in the 
memory of the reader does not affect script in 
its materiality ; rather, it represents our percep-
tion of it. d The first observation is that trans-
ferring the shapes of writing to memory is dif-
ficult, and that this difficulty stems from their 
abstract nature : that is, the absence of appar-
ent meaning. Investing characterless charac-
ters with meaning — ​semantization — ​is an op-
eration that is carried out along various dimen-
sions. For instance, relating a visual shape to 

1  This definition is more precisely a corollary of definition 
1, qualifying character identification as a retrieval process that 
takes place in the brain. As was mentioned at that point, the na-
ture of that which is retrieved is variegated and depends on the 
writing system : for example, the reading of alphabetic writing, 
such as Latin, retrieves sounds ; reading logograms, such as ‘©’, re-
trieves concepts ; for their part, emoticons may induce emotions : - )  .

the motor program necessary to produce it, as 
previously discussed, can help with its recog-
nition : we experience different movements 
from perceiving different static shapes, as we 

think shape in terms of action.[2] We can also 
better infer the identity of characters in pho-
netic writing systems when similarly sounding 
characters also share visual commonalities (‘ f ’ 
sounds and looks like ‘ ſ ’ [archaic long s]). Bau-
haus engineers of the 1920s did indulge in the 
haphazard activity of constructing ‘phonetic 
alphabets’, although their technocentric ide-
alism may have made them oblivious to the fact 
that the mimetic adequacy between form and 
content is one of the oldest explanations of the 
origin of writing.[3] The usefulness of this prin-
ciple becomes more evident when consider-
ing that even silent reading leads to the low-lev-
el activation of phonatory muscles or of the 
motor cortex (at times, you feel the tongue mov-
ing as you read).[4] A refined variant, surpris-
ingly enjoyable to read in large amounts of text, 
is Philipp Stamm’s Phonogramme typeface 
(1995), in which otherwise individually written 
characters of diphtongs & triphtongs are fused : 

 .[5] It also comes as 

2  Knoblich 2002, Noë 2004
3  Stamm 1997 : 10 – ​15 [samples], Kinross 2011 : 238 – ​239 [dis-

cussion], Eco 1995 : 82 – ​84 [ancestors]
4  Pollatsek 2015
5  Stamm 1997, Meier 1999 [novel composed entirely in Pho-

nogramme] d Phonogramme was specifically designed for the 

Definition 11. Retrieval — Legibility is a measure 
of the performance of storing in, maintaining in, and re‑
trieving from memory the identity of written characters.
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no surprise that during the early stages of the 
introduction of writing in Greece, when read-
ing happened aloud, script was seen as mean-
ingful only insofar as it stimulated the produc-
tion of sounds, which were the true source of 
intelligence.[1]At any rate, letter cantillation — ​
forward and backwards and in pairs — ​has been 
since antiquity (Greek, Roman, Jewish, or oth-
erwise) a favored method of learning the alpha-
bet by rote in elementary school.[2] d Anoth-
er method is to name the shapes. The letters of 
the Latin alphabet are designated by near-bes-
tial vocalizations (Ah, Bee, …), thus in contexts 
where their discernibility is critical (such as 
civil and military radio communications), they 
have been given meaningful names, like ‘Papa’, 
‘Tango’, ‘Juliet’ in the NATO phonetic alpha-
bet, ‘Tell’ and ‘Sempach’ in the Swiss military, 

‘Zeppelin’ in the German Reich, and ‘Omnibu-
so’ in Esperanto. Greek letters have real names 
(‘alpha’, ‘beta’, and so forth), although their Se-
mitic etymology was opaque to Hellenes (A = 

current German orthography, and would also be practical in oth-
er languages where di- and triphthongs appear, such as Italian 
(‘gli’ = [ʎ(ː)]) ; Dutch would also benefit, to make clear when two 
visually distinct juxtaposed shapes ‘ij’ are to be read [i] + [jeː] or 
[ɛɪ], as in ‘Nijmegen’. The Phonogramme design took into con-
sideration the continuity with existing character shapes, distinc-
tiveness from other characters, and harmony of the overall script 
pattern. Psychophysical evaluations and feedback from the pop-
ulation of the good city of Basel were overly positive. The exam-
ple of English orthography ​—​ often with little phonetic one-to-
one mapping, as the Victorian joke of ‘potato’ spelled ‘ghough-
phtheightteeau’ illustrates, and therefore somewhat less amena-
ble to solutions such as those implemented in Phonogramme ​

—​ shows how decoding script is a tributary of language, orthog-
raphy, and all the factors impinging on them : historical (the mix 
of words of Germanic, French, and Latin origin), cultural (ideol-
ogies reflected in theories of writing), social (politics of writing), 
scientific (knowledge about language), technological (flexibili-
ty of handwriting vs. constraints of printing), economical (char-
acter set size and typesetting duration and complexity), subjec-
tive (design of characters), and more. i Zimmer 2010, Wiktion-
ary : ‘ghoughphtheightteeau’ [fr]

1  Svenbro 1993 : 160 – ​186
2  Bonner 1977 : 166, Perlow 1931 : 57 – ​59

‘ox’, B = ‘house’, etc.). This provides the comic 
material for the now-anthological fifth centu-
ry b.c.e. play of the Athenian Callias, Alphabet 
Revue, in which the chorus sing-songs all two-​
letter combinations and mimes their shapes 
through dance, as if they were somehow deep-
ly meaningful, thus parodying the work of trag-
ical poets.[3] The Japanese solution to this prob-
lem was not to name each character individu-
ally, but rather to compose a pangramic poem 
out of the kana syllabary bits, the elegiac Iroha, 
so that these could be properly remembered 
and duly ordered in a dictionary : 「 Even the 
blossoming flowers いろはにほへと / Will even-
tually scatter ちりぬるを / Who in our world わ
かよたれそ / Is unchanging ? つねならむ 」 [4] In 
addition to sharing many of the general prob-
lems of universal communication systems, such 
as sociocultural relativity, these eminently prac-
tical naming schemes in the phonetic domain 
share with script legibility their function as dis-
criminance maximizers ; they also use seman-
tization as mnemonic. Morphographic writ-
ing systems have no need for artificial naming : 
the Chinese character 中 is referred to in words 
as ‘middle’, which has natural meaning (in con-
trast with ‘U+4E2D’, the Unicode used in com-
munication within computer systems). d A 
more elaborate binding involves the stories and 
myths that explain how script characters got 
their shapes. The fourth-century Chinese cal-
ligrapher Wang Xizhi is said to have written 

3  Athenaeus (170 – ​223), Deipnosophists 10.453 – ​454, Athe-
naeus 1959 – ​1971 (4) : 555 – ​563 [source], Ruijgh 2001 [play con-
tent and context], Johnson 2015 : 137 – ​143 [various rationales], 
Rosen 1999 [debates issues], Smith 2003 [on play title], Slat-
er 2002 [other oral descriptions of letter shapes in Attic drama], 
Dante, Divine Comedy, Paradise, canto 18 [the alphabetic chore-
ography is an evergreen literary topos : in Dante’s Divine Comedy, 
paradisaical spirits draw hymns as they dance across the Heavens]

4  Gordon 1973, Arciuli 2010, Wikipedia : ‘Acrophony’, ‘NATO 
phonetic alphabet’, ‘Buchstabiertafel’ [de], ‘Cockney Alphabet’, 

‘Iroha’ [Iro ha nihoheto Chirinuru o Wa ka yo tare so Tsune naramu [...] ]
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the Chinese characters in the shape of the geese 
on the back of which Daoist monks came from 
the Heavens to visit him.[1] Perhaps as part of 
the cultural dowry legated to Persia by the Eur-
asian Mongol Empire, the ne plus ultra of Per-
sian calligraphers, the fourteenth-century Mīr 
Alī 

˙
Tabrīzī (d. 1446), also created the ta līq style 

from the shapes and proportions of the body 
parts of geese, after being instructed in a dream 
to do so by Alī (c. 660 – ​661), Prophet Mu 

˙
ham-

mad’s son-in-law and a central figure of Shiism.
[2]At around the same time, the European Re-
naissance graphic artist Geoffroy Tory ex-
plained that all Latin letters, originating from 
Attica [sic], are issued from ‘I’, which has been 
‘fantasized out of the flower of a lily of purple 
color’ ; [3] the lily, of course, has Marian signifi-
cations, and the fleur-de-lis is a symbol of the 
French monarchy. The shapes and rhythms of 
the natural environment are inexhaustible 
sources of calligraphic inspiration to the sen-
sible soul : ‘ The opal, quartz and ammonite, / 
Gleaming beneath the wavelet’s flow, / Each 
gave its lesson — ​how to write’. The purpose of 
this transcendental rhapsody of the alphabet’s 
genesis — ​written by Platt Rogers Spencer 
(1800 – ​1864), the creator of the eponymous 
American method and style of penmanship — ​
was no less than the moral and spiritual eleva-
tion of mankind.[4] The practical side of the 
calligraphic lore is that these metaphors are 
indeed used to teach and think of the proper 
shape of characters.[5] In the teacher’s arsenal 
for the inculcation of letters, one can also find 
mathematics. The numerical values attached to 
letters in Semitic writing systems enabled Jew-
ish schoolmasters in antiquity to play algebra-

1  Kraus 1991 : 27, Taylor 2014 : 37 [dragon & chicken models]
2  Atanasiu 1999 : 82
3  RMN 2011 : 72, 74
4  Spencer 1889 : 20, Spencer 1866 : 175 ​–​ 176, Higham 2001 : 

149 – ​151, Thornton 1996 : 49 – ​50, Trubek 2016 : 71 – ​78
5  Atanasiu 1999 : 54 – ​89

ic games with the children and thereby prepare 
them for the esoteric readings taught by the 
Kabbalah (from the root <qbl> ‘to switch po-
sition’, ‘turn upside-down’ or ‘inside-out’ ; also 
‘combinatorics’).[6] d The early modern print-
ing trade seems to have developed a fondness 
for adorning book frontispieces with naked 
and winged infants, putti, happily engaged in 
reading, writing, and loitering, as if the codex 
were a schoolroom, as amply demonstrated by 
Luther’s first complete Bible in the German 
language (1543).[7] Seeking any means they could 
muster to instruct their angelic monster pu-
pils, pedagogues also did not overlook the sens-
es of touch, smell, and taste. The integration of 
sensory modalities was so successful to teach 
writing, recalls Maria Montessori (1870 – ​1952), 
that it looked as a ‘miracle’, and once reading 
was also mastered, ‘the books went like hot 
cakes’.[8] NB, more often than not, ‘sensory’ 
was understood as the quintessential imprint-
ing method, physical punishments, for which 
testimonial references to Saint Augustine (354 – ​
430) or Montaigne (1533 – ​1592) — ​still shudder-
ing at the past miseries of childhood ​even on 
their deathbeds — ​are most likely superfluous 
to any well-educated reader (according to the 
fourth-century b.c.e. Greek comedy author 
Menander, ‘He who is not thrashed cannot be 
educated’).[9] But teachers also took advantage 

6  Perlow 1931 : 56 ​–​ 57, Wikipedia : ‘Kabbalah’
7  Wikipedia : ‘Putto’, ‘Luther Bible’
8  Montessori 1936 : 168 ​–​ 172 ; 1912 : 231 ​–​ 232, 246 ​–​ 270 d 

Nominated three times for the Nobel Peace Prize, Montessori 
considered child-rearing as the key to world peace. i Kram-
er 1988 : 360

9  Michel Montaigne, Essais 1.26 ; Montaigne 2004 : 166 ; Au-
gustin, Confessions 1.9 (14, 15), 1.14 (23, 26) ; Augustin 2014 : 24 – ​
29, 40 – ​4 ; Cribiore 2005 : 69 [Menander] ; Bonner 1977 : 117, 143 – ​
145 [disciplinary instruments and methods in Roman schools, in-
cluding a flagellation scene from Pompeii’s frescos] ; Bloomer 
2015 [rationales of pedagogical violence] ; Marrou 1965 : 397 – ​
398 d It has been reported that not only the teachers, but also 
the students, could be violent in antiquity, with the latter fling-
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of children’s appetite for play. In his treatise on 
upbringing, in which he qualified Gothic writ-
ing as ‘clumsy’, and ‘uneducated and barbarous’, 
in comparison to the ‘elegant, clear, and read-
able’ Latin,[1] the great Humanist Erasmus of 
Rotterdam (1466 – ​1536) mentions a curious 
game of chess with the opposing figures shaped 
as Greek and Latin letters, suitable for teach-
ing the alphabets, as learning by playing was a 
progressive method already advocated by Pla-
to (428/427 or 424/423 – 348/347 b.c.e.).[2] Eras-
mus also cites with enthusiasm the poet of an-
tiquity, Horace (65 ​–​ 8 b.c.e.), regarding the use 
by (well-to-do) Romans of letter-shaped cook-
ies (crustula) as entreaties for facilitating the 
acquisition of reading and writing skills by their 
children.[3] During Enlightenment, the Ger-
man educator Johann Bernhard Basedow (1724 – ​
1790) set out to put into practice the methods 
of Erasmus and Horace.[4] He calculated that, 
for just one Groschen (id est one penny), an ed-
ible alphabet regime could be produced that 
would make a child literate in two fortnights, 
and promptly charged the bakery of his Phi-
lanthropinum school in Dessau (later the loca-
tion of another revolutionary school, the Bau-
haus) to produce the required educational ma-
terial.[5] Thus, buttressed by references to the 
matter in scholarly books on antique pedago-
gy,[6] similar methods have since spoiled gen-

ing their stationery at lecturers and even enrolling parents in 
their malevolence. i Cribiore 2005 : 156 – ​158

1  ‘Write a speech of Cicero’s in Gothic letters, and even Cicero 
will seem uneducated and barbarous.’ i Erasmus 1985 : 390 ​–​ 391, 
Carter 2002 : 78 – ​79

2  Erasmus 1985 : 400, Grasberger 1867 : 259 – 261
3  Erasmus 1985 : 339, 399 – ​400
4  Basedow may have got the alphabet-cookies idea from 

Erasmus, having published both Erasmus’ and Horace’s works. 
i Basedow 1775a, 1775b

5  Basedow 1786 : 30 ​–​ 32, Wikipedia : ‘Johann Bernhard Ba-
sedow’

6  The Roman use of letter-shaped cookies appears without 
references in, inter alia, i Clarke 1896 : 73, Marrou 1965 : 231, 

erations of children, be they confectioned as 
 — ​letter-shaped chocolate cook-

ies popular in Germany, Austria, and the Neth-
erlands — ​or the well-known  
(both of which are also available as digital fonts).
[7] In Proust’s (1871 – ​1922) madeleine, the trend 
attains its literary Olympus, with the author 
famously conjuring one of the monuments of 
twentieth-century literature, the seven-vol-
ume In Search of Lost Time, by using the mne-
monic power of the olfactive, gustative, and vi-
sual qualities of a simple cake as an alphabet to 
read the past.[8] Years later, neuroscience would 

398, 600 n. 15, Bonner 1977 : 166, Newman 2007 : 111, Maurice 
2013 : 53. d It also provides an effectual ingredient for a mod-
ern historian aiming to engage popular scientific communica-
tion on classical education by depicting a fictionalized Roman 
childhood during the fourth century b.c.e. in the manner of a 
gripping novel. i Bonner 1950 : 7

7  Wikipedia : ‘Russisch Brot’ [de], ‘Alphabet pasta’, Haslam 
2011 : 182 ​–​ 183, Ovink 1958

8  Genetic editing is seminal to Proust’s literary method and 
experience of reality. He describes their mechanism as that of 
the game of alphabet, in which players apply the operations of 
permutation, subtraction, addition, and virtual morphing to let-
ter-shaped wooden blocks to form new words.[1] In The Search, 
he comments on the poor legibility of ‘Gothic’-looking hand-
writing, in which ‘Gilberte’ appears to be ‘Albertine’, excuses the 
trouble this confusion engendered by pointing out how words 
are skipped, guessed, and invented during reading (he had a keen 
interest in the sciences, and his father and brother were medical 
doctors of considerable renown),[2] and uses the psychophys-
ical observation to make a general statement on the role of er-
ror in the genesis of most things.[3] The material production of 
his work was one of cutting and pasting, of writing down con-
tent as short as a few lines, to be assembled at a later editorial 
stage or expanded with supplements written on scraps of pa-
per and glued into the Cahiers (his notebooks). Ironically, one 
such line never made it into the rigid shape of print, despite be-
ing a great poetic metaphor of language’s visual and aural un-
dulation of its linear signal : ‘quand au soir tombant il regardait 
la ligne infinie de l’écume violette qui semblait laver de l’encre sur le 
sable’ (‘when by dusk he watched the infinite line of the purple 
surf as if washing up ink on the sand’).[4] Other than this creative 
power of illegibility, there is, for somebody who spent his life 
producing script (half-crouched in his bed, using ‘Sergent-Ma-
jor’ nib pens [5]), conspicuously little in his work that explicitly 
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addresses the graphic aspects of writing. What Proust does is 
to shift the matter of legibility past readability and comprehen-
sion ​—​ at both levels, his prose is equally plain — ​into the do-
main of text connotation, which is a very dense graph of half-
veiled allusions, or the structure illustrated in the painting by 
Félix Vallotton (1865 – ​1925), Interior with woman in red from be-
hind (1903), showing a suite of rooms, one opening into anoth-
er, until the final bedroom, a gateway to dreams — ​an apt image 
of both the dwellings and oeuvre of Proust himself (who didn’t 
think much of his fellow artist).[6] When Proust compares the 
blossoming of remembrances in his mind to the Japanese fold-
ed papers that, once put in water, expand into flowers, hous-
es, and people,[7] and we place next to it the madeleine dipped 
in a cup of tea,[8] we do, however, obtain the implements and 
products of writing : paper, ink, stylus, and written words. In this 
opening scene of The Search — ​in which the Narrator drinks in 
bed (‘lit ’ in French) a cup of tea (‘thé ’) and describes the shape 
of the cake as similar to that of a scallop shell (‘coquille ’, mean-
ing also ‘typographical error’, i.e., ‘rature ’) — ​we are encouraged 
by the omnipresent use of puns by Proust (‘the master of dis-
simulation’, said of him Oscar Wilde), to see encoded the word 

‘littérature’ itself, one that will become an exquisite pearl during 
the subsequent volumes. d Proust’s times were also those of 
Dr. Freud, and there is a sprawling sexual dimension to the mad-
eleine episode.[9] The ‘short’ and ‘plump’ ‘sensual’ cake, ‘molded 
in a grooved valve’ and procuring ‘delicious pleasure’ of ‘illusory 
brevity’ when taken to the mouth, in the same manner as ‘love 
operates’ — ​the one dispensed by Venus surfing the waves on 
a seashell, by the cake’s namesake, Mary Magdalene the sinner, 
or (with the Japonisme cultural movement flourishing during 
the Belle Époque) by Hokusai’s woman depicted having inter-
course with a giant ink-squirting octopus [10] — ​the true nature 
of the common madeleine is therefore made explicit by Proust 
himself when he draws in a notebook a woman in the shape of an 
erect phallus.[11] Given that ‘dipping the biscuit’ [‘tremper son bis-
cuit’] and ‘drinking tea’, even more so if in bed [‘thé au lit’, which 
rhymes with ‘pain au lait’, ‘milk bread’, male member], was (ho-
mosexual) slang for sex (and ‘théière’, tea-pot, and ‘tasse’, sau-
cer, meant a vespasian, or gay meeting-point),[12] we cannot help 
but begin to toy with the ‘so fattishly sensual under their stern 
and devout pleating’ ‘coquilles de Saint Jacques’ (‘St James’ scal-
lop shells),[13] in which we may find by perspicacious editing ‘coq’ 
(cock), ‘couilles’ (balls), ‘seins’ (breasts), ‘é[  ]jac[ulation]’, and pos-
sibly further indulgences. One of Proust’s famous quotes takes 
on quite a different meaning in light of such Rabelesian meton-
ymies : ‘the true life . . . the only life really lived, is literature [= ‘lit’ + 

‘thé ’]’.[14] d While it would be preposterous to engage further 
in Proustian exegesis in this footnote, it is at least worth high-
lighting, in the context of edible letters, the considerable ped-
igree of script eroticism (Eros always finds his way into every-
thing). Among the ancient highlights to consider are the libidi-

confirm the role of odors in memorization.[1] 
In fact, it was all a misunderstanding, Erasmus 
having overinterpreted his Horace, who only 
stated that children were given pastries as re-
ward for learning the alphabet, but never that 
these were shaped into letters.[2] Quintilian, 
the most cited source on Roman education, 

nous baboon Thoth, god of writing and patron saint of scribes 
in pharaonic Egypt ; [15] the pederastic model of understand-
ing writing (= adult penetrator/educator) and reading (= young 
penetrated/uneducated) in Ancient Greece,[16] and the descrip-
tion of forming words from letters as if by graphical copulation 
in the tragedy Alphabet Revue ; [17] the well-known Roman eu-
phemism (apud Plautus, variae operae) between sex and prima-
ry education (school = brothel, mistress = prostitute, alphabet 

= intercourse positions).[18] Inspired by a seventeenth-century 
novel, Yu Li’s Carnal Prayer Mat, Hong Kong cinema also makes 
a cameo appearance, with brushes, tufts, and ink being used to 
great comical effect in the B-movie Sex and Zen — ​who says that 
Chinese characters are not the universal writing ?! [19] i [The 
madeleine episode :] Proust 1987 : 45 – ​47, 51 [fr], Proust 2013 : 
50 [en, Moncrieff, rev. Carter], Proust 2002 : 45 – ​48 [en, Davis]. 

— 1. Gaubert 1980. — 2. Proust 1987b : 84 – ​87, 90 – ​94, Olli-
vier 2018. — 3. Proust 1987 : I.493, III.234 – ​235. — 4. Proust 
2010 : 89 [Cahier 26, fol. 43 r°]. — 5. Albaret 2003 : 267 – ​280. — 
6. Raillard 2013 : 17, Wikimedia : ‘File:Félix Vallotton, 1903 - In-
térieur avec femme en rouge de dos.jpg’. — 7. Inoue 1972, Carter 
2013 : 367 – ​368, Louis 2019. — 8. Carter 2013 : 466 – ​467 [‘toast’ 
in manuscript became ‘madeleine’ in print], Eells 2002 : 140 
[‘oysters and Sauternes wine’ in manuscript replaced by ‘made-
leine’ in print]. — 9. Paganini 1994 [Search is a web of metaread-
ings], Doubrovsky 1974 [psychoanalysis of madeleine episode], 
Lejeune 1971 [madeleine as genitalia], Gury 2002 [obscenity in 
Proust and his time]. — 10. Wikipedia : ‘The Dream of the Fisher-
man’s Wife’, Hokenson 1999 [Proust and Japonisme]. — 11. Car-
ter 2006 : 96 [Cahier 29, fol. 68 r°]. — 12. Hayes 1995 [gay read-
ing of the madeleine episode], Karlin 2005 : 14 [Hayes commits 
an ahistoricalism; however, see Gury 2002 : 26, 220, 233, 246 – ​
247], Sandry 1960 : 35, 167, 229, 232 [slang dictionary by an ac-
tor and a police inspector of the French Sûreté Nationale]. — 13. 
Carter 2013 : 30 [on scallop shells in the church of Cambray]. — 
14. Proust 1989 : 474. — 15. Wikipedia : ‘Thoth’. — 16. Svenbro 
1993 : 187 – ​216. — 17. Slater 2002. — 18. Bonner 1977 : 35 n. 9, 
339. — 19. Li 1996, Mak 1991.

1  Herz 2008, Christianson 1992
2  Horace, Satira 1.1.25 ​–​ 26 ; Horace 1870 : 10 ; Erasmus 1985 : 

597 – ​598 (note 145) d An English book illustration from 1593 de-
picts a schoolmaster apparently rewarding a pupil with some sort 
of pastry (fruits are also stowed nearby). i Erasmus 1978 : 688

addresses the graphic aspects of writing. What Proust does is 
to shift the matter of legibility past readability and comprehen-
sion — ​at both levels, his prose is equally plain — ​into the do-
main of text connotation, which is a very dense graph of allu-
sions, or the telescopic structure illustrated in the painting by 
Félix Vallotton (1865 – ​1925), Interior with woman in red from be-
hind (1903), showing a suite of rooms, one opening into anoth-
er, until the final bedroom, a gateway to dreams — ​an apt image 
of both the dwellings and oeuvre of Proust himself (who didn’t 
think much of his fellow artist).[6] When Proust compares the 
blossoming of remembrances in his mind to the Japanese fold-
ed papers that, once put in water, expand into flowers, hous-
es, and people,[7] and we place next to it the madeleine dipped 
in a cup of tea,[8] we do, however, obtain the implements and 
products of writing : paper, ink, stylus, and written words. In this 
opening scene of the Search — ​in which the Narrator drinks in 
bed (‘lit ’ in French) a cup of tea (‘thé ’) and describes the shape 
of the cake as similar to that of a scallop shell (‘coquille ’, mean-
ing also ‘typographical error’, i.e., ‘rature ’) — ​we are encouraged 
by the omnipresent use of puns by Proust (‘the master of dis-
simulation’, said of him Oscar Wilde), to see encoded the word 

‘littérature’ itself, one that will become an exquisite pearl during 
the subsequent volumes. d Proust’s times were also those of 
Dr. Freud, and there is a sprawling sexual dimension to the mad-
eleine episode.[9] The ‘short’ and ‘plump’ ‘sensual’ cake, ‘molded 
in a grooved valve’ and procuring ‘delicious pleasure’ of ‘illusory 
brevity’ when taken to the mouth, in the same manner as ‘love 
operates’ — ​the one dispensed by Venus surfing the waves on 
a seashell, by the cake’s namesake, Mary Magdalene the sinner, 
or (with the Japonisme cultural movement flourishing during 
the Belle Époque) by Hokusai’s (c. 1760 ​–​ 1849) woman depicted 
having intercourse with a giant ink-squirting octopus [10] — ​the 
true nature of the common madeleine is therefore made explicit 
by Proust himself when he draws in a notebook a woman in the 
shape of an erect phallus.[11] Given that ‘dipping the biscuit’ [‘trem-
per son biscuit’] and ‘drinking tea’, even more so if in bed [‘thé au 
lit’, which rhymes with ‘pain au lait’, ‘milk bread’, male member], 
was (homosexual) slang for sex (and ‘théière’, tea-pot, and ‘tasse’, 
saucer, meant a vespasian, or gay meeting-point),[12] we cannot 
help but begin to toy with the ‘so fattishly sensual under their 
stern and devout pleating’ ‘coquilles de Saint Jacques’ (‘St James’ 
scallop shells),[13] in which we may find by perspicacious edit-
ing ‘coq’ (cock), ‘couilles’ (balls), ‘seins’ (breasts), ‘é[  ]jac[ulation]’, 
and possibly further indulgences. One of Proust’s famous quotes 
takes on quite a different meaning in light of such Rabelesian 
metonymies : ‘the true life . . . the only life really lived, is literature 
[= ‘lit’ + ‘thé ’]’.[14] d While it would be preposterous to engage 
further in Proustian exegesis in this footnote, it is at least worth 
highlighting, in the context of edible letters, the considerable 
pedigree of script eroticism (Eros always finds his way into ev-
erything). Among the ancient highlights to consider are the libidi‑
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mentions only ivory block letters used to ac-
quaint children haptically with the elementa 
of writing,[1] while the fourth/​fifth-​century bi-
ography of past Roman emperors Scriptores His‑
toriae Augustae, a critique of political decadence, 
relates with contempt how consular charges 
were bought simply by offering sweet-balls and 
doughnuts (dulcia et circuli) to child-emperors 
who could not even hold the pen to sign offi-
cial documents by themselves without the help 
of their preceptors.[2] Erasmus might have been 
carried away by the nascent gingerbread indus-
try that he experienced first-hand in Basel, 
where he resided and printed many of his books, 
but the viral meme he created (his still-lasting 
intellectual influence had the required poten-
tial), or at least anticipated, emerged from a 
fertile cultural ground.[3] A fifteenth-century 
Irish legend recounts how the fabled Saint 
Columba (521 – ​597) became instantly literate 
when, as an infant, he ate a cake inscribed with 
the alphabet ; [4] in the same vein of literally reap-
ing the fruits of knowledge, the magnificent 
fourteenth-​century prayerbook of Worms il-
lustrates Jewish children observing the ritual 
eating of letter-inscribed pastries & eggs, and 
licking letters written on a table covered in hon-
ey before the first ever study of the Torah at 
age five or six.[5] More generally, the ingestion 
of writing is a widespread theological, mysti-

1  Quintilian, Institutes 1.1.26 ; Quintilian 2006
2  Scriptores Historiae Augustae ‘Vita Tacitus’, 6.4 – ​8 ; Anon-

ymous 1932 : 304 – ​307 ; both Latin words are translated as ‘cakes’ 
(gâteaux) in Gaffiot 2016 : 516b, 311a. d The same critique was 
leveled at some underage Mamluk sultans. i Atanasiu 2003 : 208

3  Erasmus would be pleased to witness the consequences of 
a minor philological slip of the pen and to recognize in it a con-
firmation of the special place given, in his Bosch-like panora-
ma Praise to Folly (1511), to the delusions of scholars (they forfeit 
good life for a handful of grumpy readers) and schoolmasters 
(tyrannical funnel hats). i Erasmus 1986 : 122 – ​124

4  Gaidoz 1887
5  The medieval Ashkenazi tradition was revived in Israel and 

America. d Marcus 1996, 2001 : 118 – ​119, Kogman-Appel 2012

cal, & magical procedure.[6] The Ashkenazi tra-
dition extends as far as the Old Testament, spe-
cifically to Ezekiel 3 :1 ​–​ 3, in which Prophet Eze-
kiel eats a scroll given to him by God that tastes 
of honey. The concept of the word made flesh 
can also be taken literally for the beginnings of 
writing in China, facilitated by a gargantuan 
supply of tortoises, the shells of which were 
used for divination, while their meat was doubt-
lessly consumed by the minister.[7] Today, gra-
phophagy is a daily occurrence, perpetuated 
by the ‘font menu’ metaphor of graphical user 
interfaces. In the future, ‘edible knowledge’ may 
become, with appropriate development in gas-
tro-transubstantiation technology, how school-
children learn. Doraemon, a robotic cat beamed 
back in time to tutor the lazy ancestor of his 
Japanese owner, shows in the namesake man-
ga how this works : stamp the ‘memorization 
toast’ on a textbook page, check that the con-
tents have been copied on the bread, eat it, and 
voilà, you remember what’s in the book ! [8] To 
cut a long story short, ingestion is in many cul-
tures & times a way to make script legible and 
readable.[9] It can be painstaking : as a typeset-

6  Dornseiff 1916 : 17 – ​18, Schmidt-Hannisa 2003, Kühne-
Wespi 2013, Koering 2021 : 156 ​–​ 166

7  Keightley 1978 : 12
8  Fujio 2015 d Doraemon’s toast could be cryptically re-

lated to Erasmus’ cookies via the Portuguese, who introduced 
bread (pan in Japanese, from the Portuguese pão) and Christian-
ity to Japan, hence the sometimes inscribed sacramental bread. 
This, at least, is the totemic reasoning in the episode ‘The Trans-
forming Biscuit’, where it was revealed that some confectioner-
ies have the propensity to metamorphose you into the creature 
of which they have the shape. Oh, sweet legibility !

9  Even before fostering literacy, the benefits of ingestion 
can extend to spoken language acquisition. In a collaboration on 
teaching foreign languages, started in Japan in 2002, between 
the fast-food chain McDonald’s and an educational publisher, 
toddlers were trained to order from menus using English words. 

‘Children see English, listen to English, touch English — ​and eat En-
glish ?! They experience English. Sooner or later, they will start using 
those words which were “input” during this term. And their interest in 
English will grow greater and greater.’ i Seargeant 2009 : 16 – ​20
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ter, you buy as much daily bread as pennies you 
get for the amount of characters you set, which 
is why typefaces for the text body are called, in 
the mother tongue of Marie Antoinette (1755 – ​
1793), Brotschriften (‘bread types’).[1] To para-
phrase the queen, what legibility tries to achieve 
is to ‘have the cake and eat it’ — ​and this, de-
spite Basedow’s cautious intimation to the chil-
dren that ‘cakes may taste better than bread, 
but only for a while’.[2] d Returning to seman-
tization, nowhere is it so consequentially pur-
sued as in the visual domain. The world over, 
children learn to read & write using abecedar-
ia in which the abstract characters of writing 
are drawn in naturalistic shapes.[3] The read-
ers might recall their own past delights at dis-
covering the marvel of such books : for instance, 
Rudyard Kipling (1865 – ​1936) in the Just So Sto‑
ries describes the invention of writing by a wit-
ty neolithic girl, who drew the S-sound in the 
shape of a snake ‘when it is thinking and doesn’t 
want to be disturbed’.[4] Learning is certainly 
much more entertaining this way, and hopeful-
ly also more efficient. Figurative letters are not 
for puerile consumption alone : during the Mid-
dle Ages, serious books — ​Gutenberg’s Bible, 
royal books of hours, the Haggadah — ​were 
swarming with fantastical and often burlesque 
anthropo- and zoomorphic initials, and Mas-
ter E.S.’s (c. 1420 – c. 1468) marvelous human 
alphabet looks just as if it has been commis-
sioned as a theatrical prop by composer Carl 
Orff (1895 – ​1982) for his tempestuous rendi-
tion of truculent medieval poetry in Carmina 

1  Schöning 2009 : 123, Dowding 1995 : xvi d ‘I was scram-
bling along, earning the family’s bread on magazine work at seven 
cents a word […]. I never write “metropolis” for seven cents, because 
I can get the same money for “city”.’ i Twain 1910 : 206 – ​209

2  Basedow 1786 : 78
3  Renonciat 2009 [French/Japanese historical comparison}
4  Kipling 1912 : 150 [letter s], 122 – ​167, pictogram in Infini 

(2015) by Sandrine Nugue for Centre national des arts plastiques

Similar to emojis, typojis are abstract typographical 
symbols with semantic or emotive value ; one famil-
iar example is the interrobang, ‽ , marker of disbelief 
and rhetorical questions. I contribute here three more 
typojis : Gratitude is manifested as a spiral, represent-
ing a gracious outward movement ; Legible and Illeg-
ible depict the gaze of the eye, converging on a sin-
gle meaning, and scanning multiple possibilities re-
spectively (also referencing the mathematical / logi-
cal operators conjunction / and, and disjunction / or).  

i Kulish 2021, Bohatsch 2017

Gratitude

Legible Illegible
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Burana.[1] This fashion enjoyed a revival during 
Romanticism, as an attempt, through the use 
of elaborate drop caps, to reenchant a world 
lost in the smog of industrialization, and again 
during the twentieth century, most notably in 
Anthon Beeke’s (1940 – ​2018) naked ladies al-
phabet (1969),[2] an erotico–artistic experimen-
tation with the written language, of which kind 
there is no end in sight, not after the inclusion 
of emojis [3] in Unicode.[4] d For most of its 
existence, writing evolved in a world where com-
munication was essentially oral, and that at 
times valued the spoken word more than the 
written.[5] The history of legibility is thus sit-
uated at the nexus of orality and literacy, for 
both of which the need for a good memory and 
appropriate mnemotechnics is relevant. Let 
us consider the example of the art of memory, as 
it was practiced in the Western world from an-
tiquity until the rise of modern science.[6] The 
art of memory was one of the five branches of 
classical rhetoric in Greece and Rome and con-
sisted in attaching images (imagines) to elements 
of a discourse one wished to remember and 
placing them in a specific order in fictional plac-
es (loci), usually urban landscapes, for later re-
trieval. For example, a story about returning 
safely home from a maritime voyage might be 
remembered by placing an imaginary anchor 
next to an imaginary pool of an imaginary (or 
real) villa. What should interest us is the re-

1  Wikipedia : ‘Master E. S.’, ‘Carmina Burana’
2  Beeke 1971 [pictures] , Bouwhuis 2003 [making of], Benne-

with 2016b [typeface eroticism], Devroye 2023 [erotic fonts list]
3  Rabane 2021 [in brief], Sproat 2023 [in extenso]
4  For further forays in figurative writing i Bedos-Rezak 

2016 [cross-cultural], and Schick 2001 & Schimmel 1990 : 110 – ​157 
[Arabic script], & samples in Massin 1970 [compendium], Vogel 
2001 [tip-top anthropomorphic initials], Abbink 2010 : 81 – ​99 [3D].

5  In Ancient Greece, as a case in point, written documents 
had for a long time less legal value than witness testimonials, 
while Plato’s distrust of writing was notorious. i Thomas 1992 : 
141, 147, 148 – ​149 [legal value], 3 – ​4, 126 [Plato]

6  Yates 1966

markable mnemonic usage of architecture, in 
the knowledge that ‘monument’ denotes ety-
mologically ‘anything that preserves a memo-
ry of something’ and was formerly used to re-
fer to written documents, in addition to the 
modern meaning of commemorative edifices 
of various sorts.[7] Now, the Roman fora and 
the Athenian agora, where public life of any 
consequence took place, were awash in inscrip-
tions, be they celebrations of Emperor Trajan’s 
(53 – ​117) great conquests or the newest laws en-
acted by the Athenian democracy.[8] In this 
sense, script was the abstract transfiguration 
of mental images that the art of memory en-
joined to place on landmarks. The longer these 
memories could be preserved, the better the 
mnemotechnic performed, so that monumen-
tal inscriptions — ​as long-term hardware mem-
ories — ​are characterized by distinct and legi-
ble characters. Cursive script dominated in doc-
uments with less stringent archival perennial-
ity requirements or prestige, such as commer-
cial transactions or literary works. For short-
term memory recording, the Romans invent-
ed the even more ephemeral and abstruse short-
hand, the famous ‘Tironian notation’ employed 
by Cicero’s (106 – ​43 b.c.) eponymous slave (c. 
80 – ​4 b.c.).[9] It is said that no less than seven 
stenographers, and as many copyists, in addi-
tion to female calligraphers, were recording 
the works of Church Father Origen (c. 185 – ​c. 
253) in third-century Caesarea or Alexandria.
[10] What a sight ! For the Ancients, the system 
of correspondences between writing, memo-
ry, architecture, and the body was evident. 

7  OED : ‘monument’
8  Harris 1989 : Fig. 7 [fresco depicting people reading pub-

lic inscriptions in the forum of Pompeii], Augustine 2014 : 45 
[schooling fees advertised in the forum], Carcopino 1964 : 141 
[evocation of the forum of Rome], Thomas 1992 : 137, 139 – ​140 
[public inscriptions in Athens]

9  Di Renzo 2000
10  Haines-Eitzen 2000 : 41 – ​52
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Memory was analogically the ‘wax tablet of the 
mind’, while architecture was an extra-corpo-
ral memory space. This link is explicitly illus-
trated in the letter-shapes of balustrades and 
other architectonic elements of Gothic cathe-
drals,[1] the ritualistic shaping of title pages as 
monumental frontispieces known since Ro-
man times,[2] and the anthropomorphic orna-
ments of medieval manuscripts already allud-
ed to. The Latin source on the art of memory 
insists that, to be memorable, the mnemotech-
nic images and places must be remarkable. It 
is precisely an increase in structuredness — ​and, 
hence, ease of navigation and memorization — ​
that is observable in the long-term history of 
documents, in which imagines correspond to 
script and loci to layout. To the patent good leg-
ibility of Greek and Roman inscriptions, the 
use of increasingly ornamental initials (up to 
Morris, before being damned by Tschichold) 
added the ‘memorable’ touch that makes the 
identification of sections so much easier (the 
New Yorker upholds this tradition). Aside from 
the educational virtues of naturalistic letters, 
they also contribute to text readability. The 
texture of monumental inscriptions, be they 
Greek, Roman, or otherwise, are typically ho-
mogeneous ; this aspect — ​beautiful but quite 
difficult to segment semantically in under hec-
tic circumstances — ​also characterized lesser 
documents until the introduction of headings, 
title pages, footnote call numbers, and other 
functional elements of the document machin-
ery that made reading more accessible through 
visual structuring. d Kūkai (774 – ​835), the Jap-
anese monk, calligrapher, and founder of an 
esoteric Buddhist school, contended that learn-
ing by oneself is ineffective. This is precisely 
why the yeshivas foster knowledge develop-
ment through dialogue between students (or 

1  Carpo 2001, Smith 2000
2  Delbeke 2016

between students and master in the Épinal ver-
sion of the Socratic method).[3] These exam-
ples point toward a further mnemotechnic, in‑
teraction. In a comparative perspective, legibil-
ity may also be considered in terms of the learn‑
ing rate of various scripts according to differ-
ent study methods. d The best mnemonics 
do not protect, alas, from insidious amnesia. Al-
though decoding characters (e.g., mapping 
graphemes to phonemes or concepts) is, per 
the definition used in this étude, independent 
of the characters’ legibility, knowing the signi-
fied entities can contribute towards recogni-
tion. Losing the ability to identify characters 
due to memory impairments does, however, 
degrade legibility.[4] The issue of maintaining 
script memory fitness is particularly acute for 
users of writing systems with large character 
sets, such as Chinese, or, in the past, Egyptian 
or Mayan. d The emerging image of the his-
tory of script mnemonics is variegated. On one 
hand, it fluctuates socioculturally ; on the oth-
er hand, the link between legibility and mem-
orization is consistent, especially in the cru-
cial phase of reading skills acquisition. If there 
is no interface between signifier and signified 
(thinning the interface is precisely the role of 
semantization), comprehension is instant ; 
which is to say that the script is perfectly legi-
ble. This is a fallacy, but it works well on the hu-
man psyche to trick us into learning meaning-
less patterns. Ugraphia is an effective self-de-
ception that may save lives. It saved those of 
Hansel & Gretel in Brother Grimm’s (Jacob, 
1785 – ​1863, and Wilhelm, 1786 – ​1859) fairy tale, 
who learned to read the trail of breadcrumbs, 
and shed their illiterate chrysalis while ginger-
ly nibbling on the witch’s letter-shaped ginger-
bread house. A beautiful metaphor to reflect 
on the perils & promises of legibility.

3  Takahiro 2006 : 78, 102
4  Forms of ‘agraphia’ : i Hillis 2015 : 3 – ​56.

�
Trigger Warning : Protest pictures follow on next page !
�
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The author protesting and counter-protesting legibility.
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— Berna, Helvetia, 2023.10.04, pictured by a passerby, dressed by Henjl, Levis, Scarpa, Sloggi
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SYNTH3S1S

This section aims to consolidate some of the 
more preeminent legibility issues addressed 
throughout this book into a single model, the 
‘Pragmatic Mechanism’. It should help under-
stand why and how the road to Ugraphia was 
built, and where it leads. In the following, the 
parameters I & F have practical relevance for 
script design, parameter P for interacting with 
the script, and parameters D & E are of social 
and historical importance. To allow for vari-
ability in the conceptualization of this model 
by the readers, and to deepen engagement with 
it, a graphical diagram was omitted. d Let us 
mentally visualize the diagram of the legibili-
ty system S, whose output U is Ugraphia and 
inputs are the mobiles M and factors F. It is 
traversed by the attitudes loop A. The mo-
biles represent the intent to pursue legibility 
optimization, and consist of the initial goal 
I of noiseless communication, and many pa-
ra-usages P beyond legibility, in particular as 
tools of power. The {psychological, material, 
environmental, social, cultural, identity, his-
torical, technological, scientific, economic, po-
litical, religious, aesthetic, subjective, etc.} fac-
tors constraining legibility are numerous and 
interact in complex, dynamic ways. They form 
hyperspace H, shared between factors and 
mobiles. The attitudes are a meta-set of mo-
biles, providing individuals and social organisms 
the drive D to pursue legibility optimization, 
and the effects E of said activity on the same 
and other entities. Specifically, but not exhaus-
tively, a double column list would contrast atti-
tudes such as pragmatism | visionary, intellec-
tual | sensual, perfectionism | laissez-faire, des-
iccated | exuberant, conformism | pioneering, 
intolerance | acceptance, denotative | conno-
tative. d To concretize the interplay between 
the above components, consider their pres-
ence in script debates and reforms, from the 
emergence of humanist writing to the demise 
of Fraktur to the popularity of sanserif. These 

examples from the Western culture show how 
legibility endeavors are fostered by intellectu-
al environments open to interpretation, which 
provide the means for such exploration, while 
in ‘closed societies’ adverse to inquiry, legibility 
and illegibility are tools to enforce a social or-
der, or contrastingly, to challenge it. The same 
mechanism may also describe, in the linguis-
tic domain, the sociolinguistic causes and ef-
fects of the dichotomy between standardized 
languages and mundane dialects.
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Sirens of legibility
—
The husband of Beatrice Warde, Frederic (1894 – ​1939), 
considered ornamentation ‘the most charming and 
the most dangerous diversion that the typographer 
can find’ because of its propensity to usurp attention, 
spread across pages, thus nearly engulfing the text, 
& drowning the reader. Considering how letters pro-
duce a lace-like pattern in its own right, readers need 
Ulysses’s cunningness to escape its ensnaring spell 
& focus on reading.  n  Warde 1928 : 7 – ​8

2001
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The ½ Antiqua, ½ Fraktur  (1853), 
 (1997), and  (2009) at-

tempt to bridge (by love not war) the ideolog-
ical divide between Antiqua and Fraktur. Be-
yond such ephemeral thrills, hybridization of 
stylistic dimensions has resulted in many pop-
ular typefaces, among them, Otl Aicher’s Rotis 
(1988), a family that ranges from Serif to Semi 
Serif to Semi Sans to Sans Serif, and Donald 
Knuth’s Computer Modern (1986), exponent 
of the upright-roman​–​curvy-italic mixed class. 
Even trendier are the chimerical compositions 
of human, animal, & vegetal elements into dec-
orative letters (dragon + z =  ). Script creo-
lization is a common byproduct of cultural en-
counters, be they due to the Crusades (the fas-
cination with Arabic script in medieval Euro-
pean painting [1] ), imperialism (‘Egyptian’, the 
sanserif and later slab serif typeface category, 
took its name from the early nineteenth-cen-
tury Egyptomania [2] ), or globalization (pseu-
do-  , fake  , superficially Deva-
nagari, essentially , obviously BOl-
sHevIK ). In fact, the entire history of writing, 
its neat genealogical trees, could be viewed as 
a millennia-long sexual intercourse between 
graphical features, and the study of writing, a 
struggle to untwist their genetics.

Question — If biological entities adapt to 
their environment, and given that writing is a 
technology with an strong human component, 
then could it be that writing systems, scripts, 
and readers are subject to evolutionary opti-
mization ? We are not alone in asking this ; long 
time ago an Egyptian pharaoh was already seek-
ing the fairest among languages.[3]

Systems — The pioneer of the study of writ-
ing systems, Ignace J. Gelb (1907 – ​1985), de-
fended such an evolutionist view of writing, 

1  Atanasiu 1999 : 66 – ​76
2  Mosley 1999, 2007, Heller 2016
3  Wikipedia : ‘Language deprivation experiments’

with pictograms as basal stage and alphabets 
at the apex.[4] As has however been explained, 
this hypothesis not only fails to stand up to ev-
idence and ignores the variegated sociocultur-
al functions of writing, but is also a manifesta-
tion of ‘the belief in the superior nature of the 
Roman alphabet which is part of Western su-
prematism’, as stated by the latter-day schol-
ar of writing Florian Coulmas.[5] Perhaps even 
more ingrained is the awe in which the modern 
era holds the Arabic numerical notation ; none 
other than the popular historian of numerical 
notations, George Ifrah (1947 – ​2019), whose 
topical book has been translated into fourteen 
languages, proclaims that ‘This really is the end. 
Our positional number-system is perfect and 
complete.’ [6] The overtones are, again, unmis-
takable (‘our’, not ‘their’), and this argument too 
fails, by not linking efficiency to purpose (not 
all numerical systems are for computation), ac-
cording to the new systematic reevaluation un-
dertaken by Stephen Chrisomalis.[7] While we 
do not focus here on writing systems, it is use-
ful to mention them to address the reasons why 
their progress was claimed and refuted.

Stimuli — Western cultures have a long 
tradition of savant explanations of the form 
of script, extending all the way back to Plato’s 
conversations with Cratylus and expressed ac-
cording to the state of the art during the re-
spective periods.[8] The latest avatar, written 

4  Gelb 1963 : 190 – ​205
5  Coulmas 2009: 9a, Daniels 1996: 7 – ​9, Wolf 2007 : 60 – ​69, 

Trigger 2004 , Lurie 2011 : 361 – ​364 d Gelb is, however, right in 
one important respect : there is progress from no writing to writing. 
The process took millennia, from the first paleolithic tallies, and 
the apparent current evolutionary plateau could deceive : digital 
technology might radically alter writing. i Schmandt-Besserat 
1996 [writing origins] invalided by Zimansky 1993, Sproat 2023 
[simulation of writing evolution in neural networks]

6  Ifrah 2000 : 592, Dauben 2002 [critique]
7  Chrisomalis 2010 : 29 ​–​ 33, 2017
8  Fichtenau 1946 : 1 – ​71, Watt 1994 : 89 – ​114, 215 – ​246, 

Brekle 1994

3V0LUT10N
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The Eternal Combat of Ugraphia and Dysgraphia, materialized in a penmanship assignment for schoolchildren. 
(My cover proposal for the New Yorker at the start of the academic year 2009, during the H1N1 virus pandemic.)
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con brio, belongs to genetics and neuroscience : 
‘Before the writing virus became pandemic, it 
had to mutate. As with biological evolution, this 
mutation — ​the alphabetic principle — ​proba-
bly emerged in small groups of people on the 
fringes of mainstream society […] in the Sinai 
peninsula. […] Cultural evolution, through tri-
al and error and a progressive selection across 
many generations, arrived at a small invento-
ry of minimal and universal letter shapes.’ [1] 
A bibliographical crux of natural script opti-
mization can be found in two articles by Mark 
Changizi & fellow cognitive scientists, who 
have conducted an extensive analysis of man-
kind’s scripts and proposed an ecological hy-
pothesis according to which script characters 
have evolved to match patterns in the natural 
human visual environment.[2] d Unfortunate-
ly, there are serious issues with the data, its pro-
cessing, and the interpretation of the results. 
Notably, these studies ignore the variability of 
character shapes (restricted to one typeface and 
no handwriting), the variability of character fre‑
quencies (a crucial element of a comparison be-
tween scene and script statistics), the language–
script isomorphism (while assuming the script–
visual ecosystem isomorphism), the kinematic 
constraints (educators & calligraphers are well 
aware of how writing is learned & practiced 
as a motor activity, not solely visual), the mate‑
rial conditions (which affects the production 
& perception of shapes), the history of scripts 
(involving many factors unrelated to legibility), 

1  Dehaene 2009: 190, 192 d Among type designers, Frutiger 
as well is espousing the evolutionary theory of script perfection. 
However, it assumes that conditions have remained stable for 
an optimum to be attained, which is obviously not the case, new 
script styles being created continually just as languages don’t re-
gress to an ideal state, and new forms emerge. ‘As precision parts 
of a highly sensitive set of instruments, the letters of our alphabet 
have been assimilated to one another and balanced against one an-
other through centuries of use.’ i Frutiger 1980 : 64.

2  Changizi 2005, 2006

and the bias of scene datasets (their incongru-
ous mixing of polar bears, Amazonian tribes, 
and skyscrapers amalgamate stimuli that are 
unlikely to have shaped the visual cortexes of 
the early developers of writing). While a grow-
ing number of publications propagate the nat-
ural ecological explanation of the evolution of 
scripts, it has been largely ignored that its very 
empirical & methodological basis needs to be 
revised.[3] d An epigenetic perspective on the 
fit of scripts to their visual ecosystem has bet-
ter evidential basis. In addition to natural fac-
tors, visual scenes are shaped by cultural arti-
facts with which scripts dialogue in mutual re-
fashioning. Familiarity with one aids legibility 
of the other.[4]

3  In 2018 there were 118 citations of Changizi 2005 & 2006 
on Scopus, ‘the largest abstract and citation database of peer-re-
viewed literature’ (https://www.scopus.com). Dehaene and col-
laborators took Changizi et al.’s findings to be accurate and large-
ly contributed to their publicity, through the theory of a cortical 
area specialized in reading, numerous empirical studies involv-
ing neuroimaging, as well as popular science publications and 
conferences. Their work has been expanded upon by other re-
searchers, sometimes using the same approach to data process-
ing as Changizi et al. Critiques were voiced by cognitive scien-
tists, anthropologists, and medievalists. The gist of the ongoing 
debate is that if the cortex & the environment cannot be exclud-
ed from script models, so must also be the case for numerous 
other factors. i Dehaene 2011 [recycling hypothesis], Szwed 
2011 [localization of the visual word cortical area], Chang 2015 
[fMRI experiments testing the ecological hypothesis], Dehaene 
2016 [research summary], Dehaene 2009 [popular science book], 
Dehaene 2014 [response to critique], Testolin 2017 [deep learn-
ing modeling of the ecological theory], Morin 2018 [preferential 
stroke orientation in scripts], Coltheart 2014 [neurocognitive 
objections], Downey 2014 [anthropological objections], Goldie 
2012 [humanities objections ; link to historical precedents] , Ima-
geNet & CIFAR [image datasets widely used in computer vision]

4  A few further cases in graphical acculturation : Arabic writ-
ten with a brush is a hapax in the Middle East, while unexception-
al for Chinese Muslims; and the shape of some South-East Asian 
& African scripts show commonalities with indigenous embroi-
dery & symbols. ‘Horizontal’ influences between artifacts are sup-
plemented with ‘vertical’ effects, where script shapes reflect ab-
stract non-visual generator principles, such as the vital energy 
qi 氣 in the Sinosphere, omnipresent visually from calligraphy 
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Receptors — A further evolutionary expla-
nation of legibility progress rests on the hyper-
exposure of humans to script proliferation. This 
is known in psychology as the ‘mere exposure 

effect’, and I call its application to writing the 
graphical Babel conjecture.[1]

Definition 12. Adaptation — Given adequate 
motivation the sensitivity of a sensory system is im‑
proved by exposure to increasing amounts and di‑
versity of stimuli. d Throughout the history of 
writing, the amount, diversity, and generation rate 
of scripts have increased [2] by accumulation (we 

to painting and from landscaping to martial arts. i Massou-
dy 1981 : 71, Tapp 1989 : 130, Mafundikwa 2004 : 11 – ​49, Steele 
2025 [general discussion & more examples]

1  Zajonc 1968, Sahin 1998, Changizi 2008 d The Babel 
conjecture relates to the conditioning theory of the ‘Theories’ 
section. My terminological choice for the conjecture makes ref-
erence to the multiplicity of languages after the fall of the Tow-
er of Babel, and can in fact be just as well applied to the natural 
emergence of polyglotism in multilingual environments, tele-con-
nected societies, or mobile individuals. Babylon is also used as 
archetype for the dazzling script-scape of great metropolises 
by night, from the Big Apple’s Times Square, to Tokyo’s Ginza, 
Hong Kong, Delhi, all the way round to 𓃠 𓂀 𓁚 [cat + eye + Ra > 
Cairo], and the ambiance in the Mos Eisley cantina scene of the 
first Star Wars movie, A New Hope (1977), in which creatures of all 
shapes, colors, and tongues, from all over the universe, assemble 
in a jazz-filled pirate haunt. i Wikipedia : ‘Mos Eisley Cantina’

2  The number of typefaces has increased exponentially, from 
around four thousand to more than hundred thousand during 
the sole period 1975 – ​2000, according to one estimate. The same 
source suggests fashion theory to explain their proliferation. i 
Cahalan 2007 : 60 ​–​ 64, 190 [statistics], 171 – ​188 [explanation]

have access to more and more scripts, although 
with respect to handwriting, we tend to see less 
and less of other’s scripts), demographics (more 
people, and more literate people), globalization 

(were he alive today, Livingstone would likely be 
greeted at the source of the Nile by Coca-Co-
la signs & Chinese noodle restaurants), behav‑
ior (silent reading increases reading speed),[3] 
and automation (what Gutenberg ignited, Tim 
Berners-Lee blew out of proportion). Our age 
is one of visual hyperexposure to a great vari-
ety of typefaces, active selection of fonts with 
the ease of a mouse click, & the democratiza-
tion of type design and distribution thanks to 
personal computers and the Internet. In this 
high-entropy environment, legibility can im-
prove without any need to modify the scripts 
themselves, and solely by their mere prolifer-
ation, an ecological pressure factor that sharp-
ens the reader’s faculty of visual discrimination. 
This is how optical character recognition has 
improved over the years : through better algo-
rithms and more data rather than by coercing 
people to write in a more machine-legible man-

3  A comprehensive meta-study found the average oral read-
ing rate for English to be 183 words per minute (wpm), and for 
silent reading 238 wpm for non-fiction and 260 wpm for fiction. 
The reading rate for reading aloud ranges across languages, from 
133 wpm (Korean) to 191 wpm (Spanish), while for silent read-
ing, these rates span from 181 wpm (Arabic) to 285 wpm (Italian). 
Age, second-language proficiency, and individual variation are 
among other factors affecting reading rates. i Brysbaert 2019

Definition 12. Adaptation — Given adequate moti‑
vation the sensitivity of a sensory system is improved by 
exposure to increasing amounts and diversity of stimuli.
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ner. Further parallels can be found in how learn-
ing one language opens the doors to others, & 
in the ability of animals to recognize their con-
geners, despite the fact that they all look alike 
to human eyes, just as Hamburg and Hamburg 
(Helvetica and Univers) contain nuances that 
evade less fanatic followers of type-faces.[1] Mov-
ing from the scale of human evolution to that 
of individuals, the same phenomenon of sen-
sitization takes place during the acquisition of 
literacy, with the novice reader becoming more 
discriminant through practice. d While script 
proliferation is undeniable, it should not be for-
gotten that there is also script death, loss of re-
cords, and graphical uniformization, all of which 
can affect proliferation and undo any progress 
in legibility that might have been achieved. As 
an example : the Quran was the great freezer 
in the evolution of scripts in the Arabic pen-
insula, similarly to the role played by typogra-
phy for the Latin script.[2] A further ingredient 
that must be present for sensitization by expo-
sure to take place is motivation within a socio-
political context : New York, patently, has the 
highest density of languages and scripts on this 
planet, but it did not evolve into a catalyst of 
polyglossy and polygraphy in a manner seen in 
sub-Saharan Africa or the Indian subcontinent.
[3] d The meaning of the Babel conjecture is 

1  It is an open secret that in {Zürich | Basel} typographers wor-
ship exclusively {Helvetica | Univers}. i ÉCAL 2017 : 84

2  When Islam appeared in the seventh century, there were 
many scripts used concurrently for recording Arabic dialects, 
but only the one script, tied to the nascent religion, perdured ; 
notably, it was not the most legible by any means. In addition 
to using a dedicated word boundary marker ( �� ), the geomet-
rical and non-ligatured characters of epigraphic South Arabic 
 look more distinct (�𐩡𐩢𐩣𐩤𐩥𐩦𐩧𐩨𐩩𐩪𐩫𐩬𐩭𐩮𐩯𐩰𐩱𐩲𐩳𐩴𐩵𐩶𐩷𐩸𐩹𐩺𐩻𐩼�)
than the ligatured Arabic script issued from its Syriac ancestor 
 much like to the difference ,( أبجدهوزحطيكلمنصعفصقرشت )
between the monumental and cursive styles of the Romans. This 
twist has been referred to as an ‘accident’ in the history of legi-
bility. i Robin 1991 : 127

3  Ross 2024 : 5, 377n29 [over seven hundred languages], 

that, if proven, humans live in a natural state of 
legibility progress : not so much in matters con-
cerning the perfecting of scripts (engineering 
the paradisical pre-Ba[b]bel monoscript), and 
more with respect to reader clairvoyance (de-
veloping post-Ba[b]bel polygraphic abilities).

Pressure — The fundamental mechanism of 
natural, cultural, & technological optimization 
is evolutionary pressure, central to any discussion 
of legibility from an evolutionary point of view. 
Literacy has progressed in both absolute & rela-
tive numbers over the five millennia since writ-
ing came to exist,[4] this being arguably a strong 
indicator of legibility bettering, given the need 
to train increasing numbers of readers and an 
increase in the amount of script manipulated by 
these readers. We also observe antagonistic forces 
at work. Literacy, for one, is not distributed uni-
formly : [5] application-wise, writing emerged as 
an economic & commercial technology (count-
ing taxed or exchanged animals & goods, e.g., in 
Sumer & Mycenaean Greece [6] ) and an orac-
ular technology (e.g., inscriptions on bones & 
shells in China [7] ), leading to its practice be-
ing circumscribed to a very limited number of 
administrators & priests ; over time, the Euro-
pean Middle Ages represented a low in com-
parison to Greco-Roman antiquity ; [8] across 

García 2001, Kelly 2018b : 189 [indigenous African scripts] d 
This same lack of interpenetration has been commented upon 
with regard to the propensity of New York coffee houses to po-
larize by political tendencies. i Gopnik 2018 : 84b

4  Wikipedia : ‘Literacy’
5  OECD 2016 [global, 2015], Mitch 2004 : 343 – ​345 [Britain, 

eighteenth – ​nineteenth century], Furet 1977 [France, Ancien 
Régime to Third Republic]

6  Schmandt-Besserat 1996, Ruijgh 1998 : 659 ​–​ 660
7  Keightley 1978
8  To illustrate the contrast in reading proficiency across ages, 

or at least the availability of reading material, it will suffice to jux-
tapose (a) the Acropolis of antiquity, through which Athenians 
strolled to inspect the latest public inscriptions, carved in stone, 
on city benefactors, war heroes, various offenders, traitors, and 
tributes collected (akin to reputation billboards) ; (b) a Gothic ca-
thedral, where pictures rather than words instructed the masses 
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the gender divide, male literacy has dominated 
throughout history (‘In woman ignorance is a 
virtue’ was the concept),[1] although the current 
better reading performance of girls is a mod-
ern remarkable phenomenon ; [2] spatially, one 
might note spikes of literacy, such as in Iceland, 
or, on the religious dimension, among Protes-
tants and Jews ; [3] ideological lows are well-doc-
umented, e.g., laws against teaching reading & 
writing to slaves in pre-Civil War America ; [4] 
moreover, social divides are illustrated by the 
fear of mass literacy gripping the well-to-dos 
of eighteenth- and nineteenth-century Brit-
ain, who dreamed of ways to remove the abil-
ity of the populace to read & write, judging by 
the coinage of such verbs as ‘to illiterate some-
one’, i.e. to reverse its state of being literate,[5] 
at the antipodes of King Sejong’s (1398 – ​1450) 
benevolent creation of the Korean script in 
the 1440s expressly for instructing his sub-
jects.[6] Particularly interesting is polygraphy, 
which adds even more variability into literacy 
but usually disadvantages scriptors belonging 
to hegemonic scripts, since they have less in-
centive to learn more than one script. Finally, 
one should not be blinded by the ability of tech‑
nology to single-handedly increase literacy lev-

about the Bible ; (c) Tokyo by night, a firework of scripts ; and (d) 
the Mugamma , the colossal all-purpose administrative build-
ing in central Cairo, processing everything from taxes to visas, 
a pharaonic temple of Byzantine bureaucracy and a Kafkaesque 
anthill drowning in Babylonian paperwork. i Thomas 1992 : 
139 – ​140, Wikipedia : ‘Terrorism and Kebab’

1  Mitch 2004 : 344, Taylor 2014 : 106 – ​107, 130 – ​132 [China]
2  Jerrim 2016 : 99 ​–​ 100, Halpern 2020 : 319, 334
3  Lyons 2011 : 97 – ​98, Beit-Arié 1992: 80
4  Goodell 1853 : 319 – ​325
5  Brantlinger 1998 : 1
6  Feudalism, colonialism, and communism long conspired 

to diminish the benefits of hangul’s improved legibility: illitera-
cy was still as high as 78% in 1945 and despite having been erad-
icated soon after in both North and South Korea, their respec-
tive populations now enjoy vastly different living standards. i 
Taylor 2014 : 180 – ​182, 250 – ​253

els : analphabetism was endemic in China un-
til modern times,[7] notwithstanding printing 
being practiced there since early antiquity,[8] 
while barely over half of the French population 
appears to have been literate at the onset of 
the French Revolution, 350 years after Guten-
berg.[9] It took social transformations — ​such 
as compulsory schooling instated in Europe 
during the nineteenth century,[10] and the rise 
of nationalism during the same period [11] — ​for 
universal literacy to be achieved. Even so, for 
morphosyllabic writing systems such as Chi-
nese, one can only speak of levels of literacy, 
depending on the number of characters one 
knows (about 5100 characters cover the needs 
of modern communication, while historical 
dictionaries contain over 50,000 characters ; 
2136 kanji is the official current Japanese stan-
dard [12] ). Moreover, as long as writing is used 
as an instrument of power and identity, either 
legibility is irrelevant, or there is a deliberate 
search for visual arcanes. The convoluted leg-
ibility of graffiti is one example from the cre-
ative fringes of society, from Pompeii’s lupa-
nars to New York subways,[13] with the exten-
sive drills necessary to learn proper penmanship 
that were a classical prerequisite to a comfort-
able position in Sumerian (or Victorian, Ming, 
or Aztec) administrations representing another. 
At length, any script optimization that might 
have been achieved is undone by the epidemiol‑
ogy of scripts (e.g., Latin supplanting Pre-Co-
lumbian Mesoamerican scripts as a result of 
military conquest, itself due to a complex set 
of factors in Europe) and their mutation (stylis-

7  Henze 1983, Rawski 1979, Taylor 2014 : 108 – ​111
8  Tsuen-Hsuin 1985
9  Blum 1985 : 946 – ​948
10  Prost 1979 [the case of France]
11  Gellner 1983 : 35 ​–​ 38
12  Henze 1983 : 295 ​–​ 296, Coulmas 1996 : 82, 242 – ​243, Tay-

lor 1996 : 48 – ​50, 1136, Wikipedia : ‘Jōyō kanji’
13  Weeber 1996, Austin 2001
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tic transformations within script systems, e.g., 
typeface proliferation under economic pres-
sure in the printing industry and a lust for aes-
thetic novelty). The lifespan of scripts is as be-
wilderingly diverse and unpredictable as the 
multiplication of fashions and languages, and 
the course of history, with time scales ranging 
from centuries (the hieroglyphs) to a person’s 
lifetime (individual style), some appearing by 
fiat (Korean) and disappearing equally abrupt-
ly (Fraktur), while other are resurrections of 
imaginary pasts (Humanist minuscule) or des-
tined to quasi programmed obsolescence (bit-
map pixel fonts for low resolution displays and 
printers) or living fossils having outlived their 
original medium (vector pixel fonts made for 
creating a ‘retro-techno’ ambiance). All these 
evolutionary forces act concomitantly upon 
scripts, thereby diminishing their adaptation 
to the sole purpose of legibility. Take as exam-
ple the progressive shift in medieval Hebrew 
books from square to cursive styles, the result 
of balancing legibility, production speed, pa-
per economy, visual text structuring, aesthetics, 
and social status.[1] This process varied with re-
spect to the importance of each factor within 
the cultural areas of the Jewish diaspora, with 
square writing dominating in France & Germa-
ny and cursive prevalent in the Maghreb, the 
Iberian peninsula, and Italy (possibly a case of 
acculturation to the North European textura 
on the one hand and the ductus of the Arabic 
script & the Humanist vogue of cursive Latin 
scripts on the other).[2] Contemplating a uni-
fied theory of the evolution of medieval books, 
the codicologist Ezı̇o Ornato envisioned this 
great variety of factors as a dynamic system of 
physical forces, whose resultant vector oscil-
lates over time in magnitude and direction.[3]

1  Beit-Arié 2003 : 67 – ​81
2  Beit-Arié 1992 : 25 – ​78, also 1 – ​23
3  Ornato 1997 : 117 – ​159, 617 d Ornato, his collaborators, 

Niches — The limited character recogni-
tion capabilities of early OCR systems led to 
the development of specialized, ‘cyborg’ type-
faces intended to be equally legible by humans 
& machines, such as OCR-A and Viafont-X .
[4] They represent an evolutionary niche of leg-
ibility far from unique or with limited public 
visibility. Typefaces for bitmap fonts, car num-
ber plates, and highway signage are among sim-
ilar areas of conspicuous effort in legibility re-
search. They are characterized by technical con-
straints and peculiar looks that contribute to 
them outliving their original ecological nich-
es, a curious evolutionary twist. More generally, 
application-specific legibility appears to be as im-
portant as general-purpose legibility.

Conclusions — The picture emerging from 
the above considerations is one of perpetual fluc‑
tuation in evolutionary pressure for and against 
legibility ; unsurprising given the tremendous 
diversity of conditions over such a long time 
span as the history of writing, so much so that 
one could even question the notion that script 
evolves towards increased legibility at any larg-
er scale than over limited time spans and socio-
cultural settings. If it were otherwise, why has 
humanity still not engineered a solution that 
enables it to write in the perfeckt skript and 
speak a single language ? Refrain : Is this quest, 
perchance, utopian ?

and Beit-Arié, have investigated the question of ‘progress’ in the 
Latin and Hebrew medieval manuscript traditions on quantitative 
and qualitative basis, obtaining similar results to my own with 
respect to legibility. They find that progress fluctuates with the 
specific book aspects being considered and that printed books 
are more clearly subject to optimization than handwritten ones.

4  Viafont-X was commissioned from Harry N. Peble by the 
Viatron Corp., which patented it for its OCR systems (1971). It has 
seen at least three revivals (Buzzer Three [1995] by Paul Crome 
and Tony Lyons for ITC, Synco [2020] by Raphaël Verona for Al-
tiplano, and Viafont [2020] by Robert Janes for Dinamo [shown 
above]), demonstrating the appeal of technical typefaces to art-
ists such as Andy Warhol (1928 – ​1987), who used it to set the ti-
tle of his book America (1985). d Wikipedia : ‘OCR-A’, ‘Viatron’
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Constructed evolution
—

Fantasy scripts, such as the runes in J.R.R. Tolkien’s 
(1892 – ​1973) The Hobbit hailing from a parallel world,¹ 
represent a relatively obscure if remarkably produc-
tive evolutionary niche in writing history. These so 
called ‘constructed scripts’ or conscripts, created by 
a thriving online fandom dedicated to the grapholin-
guistic and ethnographic study of imagined worlds, 
are the visual counterparts to the equally prolific con-
structed languages.² It is a phenomenon mirroring 
the historical, linguistic, cryptographic,³ and magi-
cal interests during early Islam in foreign & ancient 
scripts, both real & mythical. The resulting catalogs, 
notably the ‘seventy-two’ specimens from Cryptic Al-
phabets Unveiled attributed to the Iraqi savant & oc-
cultist Ibn Wa

˙
hshiyya (d. c. 930) ⁴ and the few from 

Ex-Pseudo-Majrī
˙
tī’s (d. 1007) Picatrix,⁵ achieved in-

ternational bestseller status as founts of esoteric sym-
bols.⁶ Two copies of the Picatrix were owned by the 
Holy Roman Emperor Maximilian I ⁷ and many more 
circulated among the astrologers of Queen Elizabeth 
I (1533 – ​1603) ⁸ and the Italian humanists,⁹ while a 
manuscript of Ibn Wa

˙
hshiyya’s work, obtained as 

booty from a failed Ottoman invasion of Malta, aided 
Athanasius Kircher in his attempts to decipher Egyp-
tian hieroglyphs.¹⁰ Later, a printed version edited by 
the Austro-Hungarian diplomat to the Sublime Porte, 
Joseph von Hammer-Purgstall (1774 – ​1856),¹¹ made 
its mark on the incipient Egyptomania and flourished 
anew with the advent of digital facsimiles. Howev-
er, these alphabets themselves are tributary to older 
Hebrew ¹² and Greco–Roman ¹³ astrological & magi-
cal graphic repertoires, ultimately derived from the 
script of Angel Raziel’s book provided to Adam, three 
days after his banishment from Paradise.¹⁴ Today, ex-
oticism and sheer fun drive the creation of modern 
fantasy scripts. Their primary impact on real writing 
likely lies in their contributions to dynamic writing 
cultures, though perhaps the characteristic ring let-
ters ¹⁵ of the grimoires also inspired the appearance 
of the Glagolitic script, created in the ninth centu-
ry for recording Old Church Slavonic.¹⁶ Construct-
ed scripts are not only abundant but also technical-
ly interesting for their individuality, reflected in in-
tra-set stylistic consistency and inter-set distinc-
tiveness. Their availability as digital fonts ¹⁷ and the 
standardization efforts for including them in the Uni-
code system ¹⁸ suggest a potential future increase in 
their contribution to script evolution. 

1. Wikipedia : ‘Tolkien’s scripts’ ○  2. Neography 2025 [gallery & fo-
rum], Segments 2025 [journal issue], CBB 2015 [design]  ○  3. Kahn 
1967 : 93 – ​99, Kadi 2010, Schwartz 2009  ○  4. Toral-Niehoff 2018, 
Burak 2021  ○  5. Attrell 2019  ○  6. Gettings 1981  ○  7. Attrell 2019 : 
6  ○  8. Yates 1999, Saif 2015 : 155  ○  9. Garin 2007 : 33 – ​60 [circula-
tion] & 2012 : 41 – ​51 [importance], Saif 2015 : 125 [Pico]  ○  10. Saif 2024 : 
389 – ​391  ○  11. Hammer 1806  ○  12. Harari 2017 : Fig. 4  ○  13. Gordon 
2014  ○  14. Wikipedia : ‘Sefer Raziel HaMalakh’  ○  15. Ullmann 1972 : 
362  ○  16. Mathiesen 2020  ○  17. Lynch 2025  ○  18. Wikipedia : ‘Con-
Script Unicode Registry’ 

Photo : Angelic script, Agrippa 1651: 440 d Among 
the many ex libiris adorning copies of Agrippa’s (1486 – ​
1535) De occulta philosophia is that of the son of a Hun-
garian rabbi, the escapologist and magician Harry 
Houdini [Erik Weisz] (1874 – ​1926). i Agrippa 1855

2009
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Ex Libris Kabikadj
—

When a computer bug burrows through machine 
code, flipping ones to zeros and vice versa, a new 
mysterious script emerges from the material de-
cay of old legibility. In this Manichean struggle be-
tween script and anti-script, one might choose to 
combat the corruption by infusing paper and ink 
with essence of kabikadj, Persian for a poisonous 
parsley-like plant (Ranunculus asiaticus) or by in-
voking the eponymous Indian king of cockroaches. 
Both are trusted methods, according to the annals of 
Middle Eastern codicology. Kabikadj (كبيكج in Ara-
bic) grants additional protective power through the 
similarity of its numerological value, 55 (٥٥), with a 
pair of eyes — ​or four large insect eyes if we write 
using the initial form of the letter ha’ (هه) — ​that 
seem to be on perpetual lookout against any malef-
icence. Oh thou Kabikadj, Guardian of Ugraphia ! i 
Gacek 1987, Gacek 2009 : 137 – ​138, Haneef 2024 — 
Photo : Corrupted JPEG image file of the cover of a 
book on 100 curious stories from the Grisons. Rö-
thlisberger 2021, https://m.media-amazon.com/
images/I/91vFmDu+m1L._SL1500_.jpg, 2024.10.03



2011

Typography should mirror the zeitgeist & the 
spirit of nations, proclaimed the Futurists.[1] 
Thanks to the Font Cornucopia unleashed by 
the generation Pintrest of the Unicode era, the 
present state of type design is one of multilevel 
eclectic syncretism : ◉ morphology (Serif­less Ro-
mans, Latin-Cyrillic crossovers, outrageous 
PLASTiCiTY [‘The structures of its glyphs 
are mostly derived from hand-written dynam-
ics, that feed from both calligraphic & graffiti 
references.’],[2] &c., all sharing one design phi-
losophy : ‘What if we try to combine seeming-
ly incompatible graphics — ​fonts of different 
classification categories, with different per-
sonalities and styles — ​in one space?’),[3] ◉ his‑
torical references (‘There is little point in discuss-
ing SangBleu in terms of categories like oldstyle, 
transitional, modern etc. While the design in-
evitably was informed by history, stylistic pu-
rity or authenticity were of no concern. Sang-
Bleu appropriates the best from the past and 
transforms it into an effective tool set for the 
aesthetic and technical environment of our day 
and age.’),[4] ◉ designer origins (global), ◉ natu‑
ral environments (to raise awareness of the en-
dangered giant clam, and inspired by its pecu-
liar undulating shape, the Filipino David Maza 
created TakLoBo : ‘hard on the outside but 
soft on the inside, Taklobo is both rigid & flu-
id in nature, in shape for eclectic visual identi-
ties’),[5] ◉ designer training (graphic arts schools 
incorporating academic research are interna-

1  Friedl 1986 (1) : 14 [Marinetti], 11, 15 [beyond Futurism]
2  Moglia 2019
3  CSTM 2019, Lord 2023 [typeface designer directory]
4  Swiss Typefaces 2017, Bringhurst 2004 : 12 ​–​ 15 [cultural 

periods and their typeface pendants, including axis variation] d 
Scripts referencing other scripts is a mimetic phenomenon with 
parallels in movie and literature cross-referencing.

5  Maza 2022 d The rough edges and random character ori-
entation of another typeface, Valnera (2010 – 2019), by Ric-
cardo De Franceschi for CAST Foundry, reference the rugosity of 
the Piedmontese Alps. In fact, one could produce a cartography 
of places that have inspired typeface designs. i Gonzato 2019

tional melting-pots, and contribute to the typo-
graphical education of the larger public, while 
their publications are valuable collectibles), ◉ 
technologies (the role of typeface engineering in 
experimentation, as opposed to pure drawing, 
e.g., for  typefaces, dynamic fonts such 
as Beowolf, and the proliferation of superfam-
ilies enabled by variable fonts), ◉ interdisciplin‑
arity (typefaces that ‘illustrate mathematical & 
algorithmic structures, theorems, & open prob-
lems’),[6] ◉ social aims (by definition, militant & 
revolutionary typefaces, e.g. LGBTQIt & ACT 
UP, are anti-establishment and, thus, anti-es-
tablished-legibility),[7] ◉ genre (the popularity 
of revivals, those ‘Ancient Moderns’,[8] some-
times mating as many as thirteen type-creators 
across four different periods [9] ), and ◉ theories 
(type design as a dialogue with the past & the 
future, and ‘fonts as time machines’).[10] To-
day’s syncretism only amplifies a feature that is, 
anyhow, a universal of writing (you could mis-
take Hebrew for Arabic in the Levant, and Ar-
abic for Chinese in Turkestan).[11] Its impact 
creates conditions for a more versatile legibil-
ity, exposing readers to a wide range of homo-
morphic shapes & educating them in the art of 
communicating via script connotations. Accul-
turation is also the perpetual generator of new 
script forms & challenges to legibility, by the 
combinatorial virtue of cultural interactions.

6  Demaine 2015
7  Pyper 2023, GenderFail 2022 [protest sign fonts]
8  Adobe’s wording in an advertisement for the Lithos, Trajan, 

and Charlemagne typefaces, inspired by epigraphic Greek, monu-
mental Roman, and Carolingian scripts. i Stock-Allen 2016 : 84

9  ‘The aim of the project is to capture the spirit of Renaissance 
and Baroque types by analysing the works of Nicolas Jenson, Frances-
co Griffo, Claude Garamont, Pierre Haultin, Robert Granjon, Hendrik 
van den Keere, Christoffel van Dijck, Nicholas Kis, Simon de Colines, 
Guillaume Le Bé, Pierre-Simon Fournier le Jeune and Giambattista 
Bodoni. Hierax Antiqua aims to crystallise this era with an added con-
temporary feel through rigorous digital design.’ i D’Elisiis 2021

10  Underware 2018, Pyper 2023
11  Sirat 1976 : 13, Massoudy 1981 : 71
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Pop Art vs. legibility research : Even for traffic signage, it is not necessar-
ily the most legible script that has the most impact. — ‘Too fast ?’, road 
sign of the Swiss Council of Road Safety, near Vallorbe, Switzerland, 2018
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The exalted Kūkai said: ‘Kūkai does not choose 
his brush’.[1] The pearly apothegm implies that 
contingencies, such as bushy brushes, are irrele-
vant to true masters. Since he also said the con-
trary, in true zen fashion, in general the same 
script can have radically different legibilities 
depending on its materiality, technology, & en-
vironment. The research profusion prompted 
by low-resolution displays & printers — ​on hint-
ing, anti-aliasing, or light trapping — ​is a mod-
ern case in point. Signage for cars zipping day & 
night down autobahns is another.[2] In just a sin-
gle generation a tremendous material transition 
was accomplished from the hand press to me-
chanical printing to photocomposition to dig-
ital typefaces to AI-generated fonts.[3] Tomor-
row ambigrams [4] will morph into space scripts, 
readable from all directions (holograms ?),[5] and 
hyperdimensional characters for the transhu-
mans of the day after the Singularity.

1  Andō 2006 : 78
2  The stroke width of letters in British road signages devel-

oped in the 1950s were thinner when painted in white on dark 
backgrounds, with the goal of reducing character blurring re-
sulting from headlights illuminating the script at night. Design-
ing types for photocomposers was a similar struggle, with Ad-
rian Frutiger complaining that, ‘I nearly had to introduce serifs in 
order to prevent rounded-off corners — ​instead of a sans serif the 
drafts [of Univers] were a bunch of misshapen sausages’. This effect 
may be due to light scattering, or be perceptual, termed ‘irradi-
ation’. The opposite result (of too-slender strokes) character-
ized many early digital typefaces. i Hawkins 1999 : 9, Brewer 
2014 : 226, Osterer & Stamm 2014 : 80, 82, 104, Shapiro 2017 : 27

3  Southall 2005
4  Words that remain meaningful after some spatial transfor-

mation, such as ‘SOS’ that reads the same for two readers facing 
each other (for ‘tandem reading’ ?). i Wikipedia : ‘Ambigram’

5  An example is a shadow art device by poet scientist Doug-
las Hofstadter from the cover of his Gödel, Escher, Bach book, de-
picting a cube whose shadows along its three axes spell the ini-
tials of the three personalities. Space may also be used to place 
character parts at various depths, such that they can be read 
only from a specific point of view — ​an Op Art effect of the ana-
morphic typography genre. i Hofstaedter 1999; Claan 2023 
[signage], Egan 2023 [architectural], Wilson 2023 [objects], Ee-
rdekens 2023 [shadow art], Lai 2023 [instructions]

‘Unsightly’ (migurushi ), ‘monstruous’ (oni no goto
shi ) — ​that’s how Fujiwara no Teika (1162 – ​1241), 
one of Japan’s most revered poets, described his 
own handwriting.[6] Characterized by exagger-
ated stroke width variation & an unsteady hand, 
this graphic epitome of wabi-sabi could be mis-
taken for the work of a drunken Bodoni.[7] In a 
culture that valued deference as a form of po-
liteness, especially in the presence of Emper-
ors, whom Teika served as a literary counselor, 
his self-belittlement could also have been a re-
fined way to dispel any hint of arrogance that an 
overly virtuosic hand might have suggested.[8] 
Yet, it was a legible script, free of confusing sim-
plifications and interminable ligatures, as be-
fitting a punctilious philologist running a com-
mercial scriptorium. The combination of sty-
listic idiosyncrasy and legibility, coupled with 
the author’s fame, led to Teika’s informal per-
sonal script being adopted as a worthy model 
by his adulators. In fact, he actively nurtured 
his copyists to imitate his hand. Over the en-
suing centuries his writing evolved into an au-
tonomous calligraphic style that commands 
high prices in the art market and whose latest 
avatar is a ‘quasi-grunge’ digital typeface com-
missioned by a leading foundry.[9] Teika’s case 
directly questions the relation between legi-
bility and aesthetics. The opinion among art-
ists that ‘taste plays so important a part [in leg-
ibility], as we believe it should’ emerged from 
scientific legibility experiments, such as those 

6  Nagoya 2006, Atkins 2017 : 5 – ​7, 196 – ​198, 201, 206, 208 
d See p. 1981 for his portrait in moji-e style. For another apoc-
ryphal rendering i Nagoya 2006 : 24.

7  Giambattista Bodoni (1740 ​–​ 1813), the Prada of Italian 
typographers, did in fact influence the Japanese ( 日本 ) script 
landscape, as following the import of Western typography tech-
nology during the nineteenth century, types with strong stroke 
width contrast became a fundamental stylistic category of mod-
ern Japanese graphic design. i Komiyama 2006, Wikipedia : 

‘Giambattista Bodoni’
8  Kalgren 1927 : 105, Taylor 2014 : 42 [dishonorable legibility]
9  Kazuraki (2013) by Ryoko Nishizuka for Adobe.
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for unifying British motorway signs from 1957 
to 1963.[1] However, writing does not need the 
beauty of Trajan’s Roman inscriptions to be-
come a paleographical totem. Legibility and 
aesthetics are not necessarily correlated. The 
most eugraphic text may be read cold-blooded, 
just as it may move even illiterates to tears.[2] 
Nevertheless, while Teika should be absolved 
of his graphic sins (he suffered from bad vision 
and paralysis), it remains mystifying why some 
people like <shiver>Comic Sans</shiver>, how-
ever legible it may be. Aphrodite is truly blind.
[3] (Ophthalmology links her to Bodoni, who, 
elaborating on Renaissance aesthetic theories, 
defined the three levels of typographical beau-
ty [bellezza] in aesthetic-medical terms as the 
‘splendor’ [splendore] visible to presbyters [i.e. 
layout], the ‘prettiness’ [leggiadro] so closely 
examined by myopics [letter shapes], and the 
‘handsome’ [bello] discernible by normal-sight-
ed people.[4] )

1  Lund 1999 : 138, 126 – ​147, Wright 2021
2  Minorski 1952 : 52
3  The problem with Microsoft’s Comic Sans (2006 ; by Vin-

cent Connare) is not its legibility per se but rather the use of this 
informal script – ​ostensibly created with comics in mind – ​in for-
mal contexts, such as official letters in F***, a country with a 
great typographical tradition otherwise. Depending on one’s 
mood, such missives may evoke feelings of revulsion or exhil-
aration, the point being that script aesthetics is a motivation-
al factor in legibility. i Wikipedia : ‘Comic Sans’ d And by the 
way, there is an entire geek folklore around Comic Sans, Arial, Pa-
pyrus, Hobo, and Co. if you wish to surf your day away. i Goo-
gle : ‘comic sans humor’

4  Bodoni 1818 (1) : v – ​vii

East : Sample of Teika’s handwriting at age seven-
ty-one. Entry of June 1, 1233, from his journal, auto-de-
risively called ‘my foolish diary’ guki, formally Chron-
icle of the bright moon (Meigetsuki ). d Northwest is 
the word ‘unsightly’ and southwest is ‘monstruous’, 
both set in Kazuraki, a typeface based on Teika’s style. 

i Atkins 2017 : 5; Picture credits: “Meigetsuki” (Dia-
ry of Fujiwara no Teika), B-1394, Tokyo National Mu-
seum, ColBase: Integrated Collections Database of 
the National Institutes for Cultural Heritage, Japan, 
https://colbase.nich.go.jp
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A modern incarnation of the Teika calligraphic style 
on a restaurant front wall  ·  Nakamuraya’s Genghis 
Khan BBQ & Hokkaido ramen shop, Yokohama, 2011

‘The store owner’s pride and joy is the premium, odorless 
lamb he sources directly from Iceland. When cooked in 
a traditional Chinese stone pot, it’s incredibly efficient 
and tastes absolutely divine.’
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‘Do you read me ?’  ·  Bacchus and Dionysus, Valais 
Blacknose sheep, Aletsch glacier, Switzerland, 2013
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In an era of personalized everything, one could 
anticipate scripts designed for specific readers 
& that adapt as their perceptual & cognitive fac-
ulties evolve throughout life (MyScript®).[1] Ap-
plications to generate fonts from one’s hand-
writing do exist ; handwritten emails also exist, 
as does software to adapt font width & weight 
to readers physiognomy,[2] while script styles 
specific to particular communities emerged 
alongside writing itself.[3] Interpersonal leg-
ibility is promoted through standardization, 
ergo the utopianism of a universal script, but in 
a world of technological interfaces, writing can 
become a strictly personal matter. In such a fu-
ture, we will have written transaction only with 
machines, which will be aware of our graphi-
cal peculiarities & communicate in their own 
codes with other machines, themselves trans-
lators of the singular scripts of their respective 
masters ; we will read through augmented reali-
ty glasses any script, legible or not. Or so some 
writing policy planners like to think : ‘It might, 
however, mean that we are edging towards the 
flexible, efficient, personal handwriting needed 
to deal with the rapidly changing situation that 
is likely to face us in the next century.’ [4] Psy-
chologists concur : Font Tailor was created by 
low vision researcher Aries Arditi for facile font 
parametrization & do-it-yourself ‘adjustable ty-
pography’ suited to individual needs & tastes.[5]

1  The graphics software & typeface firm Adobe found that 
people read faster when allowed to chose typefaces. It would be 
interesting to test the placebo effect as well. i Wallace 2022

2  Tselentis 2011 : 50
3  See the protocol in medieval Arab administrations of us-

ing correspondent & content-specific scripts & paper formats. 
E.g., the caliph writes to kings in djalil [‘majestic’] large-size style 
on tumar-format paper and in thulthain [‘one-third’] bold when 
addressing governors or emirs ; medium sidjilat [‘deed’] is for real 
estate transactions, and dibaj [‘ornate’] for diplomas ; mudawwar 
[‘round’] is a universal script. The same design space will emerge in 
Western typography : size, weight, & cursivity. i Atanasiu 2004

4  Sassoon 1999 : x
5  Arditi 2004

My Own Private Ugraphia
—
Twins, like lovers, may develop their private language, 
technically ‘cryptophasia’. Similarly, one can invent 
a writing for oneself, perhaps as in the above picture, 
more sumi-e painting than shōjō calligraphy. i Thor-
pe 2006 [cyptophasia], Srihari 2008 [on the challeng-
ing discriminability of the handwriting of twins]. Pic-
ture : artist unidentified, Yokohama, 2011

  book
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Given the brain’s plasticity, its exquisite capabil-
ity at recognizing the slightest smirk on a face, 
is it raelly neceassry to invset in lblgitiiey ? [1] 
Even when we have already predicted the next 
word we will read, and the one after ? [2] Even 
when we stop teaching handwriting,[3] and any 
day now, ever-more-clever machines will do 
the reading for us ? (The latter has a long tra-
dition : Romans felt that anything more than 
cursory reading and writing was better left to 
the slaves, who were also used as ‘living librar-
ies’ and required to retrieve content from their 
memory on command, while in modern times 
the first ‘computers’ were (notoriously) ladies 
who performed mathematical calculations un-
der male supervision.[4] ) Why, soon enough, we 
shall also grow eagle eyes, read barcodes, and 
communicate through the ether with distant 
aliens by telepathy alone ! [5] Until then, how-
ever, we must wrestle with age, dyslexia, dete-
riorating corneas & mental flexibility, glauco-
ma, and various other personal visual impair-

1  Words can remain legible despite randomization of all but 
the first and last characters. i Wikipedia : ‘Typoglycemia’

2  Viz. ‘predictive coding’. i Clark 2013
3  Ceasing to teach handwriting for the sake of children’s 

creativity and freedom had already begun in the 1970s. In the 
2010s, typing skills are the emphasis. Later on, ‘handwriting [will] 
cease to be taught at all ​—​ for us to have the interview with the “last 
handwriter” as we do today with the last living speakers of some 
languages’. i Sassoon 1999 : 123, Russell 2015, Trubek 2016

4  Svenbro 1993 : 193, Harris 1989 : 255 ​–​ 259 [literacy of Ro-
man slaves], Jacob 2000 : 109, Wikipedia : ‘Hidden Figures’ [movie]

5  Mental images have been recorded from brain activity, as 
have transcriptions of internal speaking from facial muscle ac-
tivity. Writing by telepathy appears in Stephen King’s The Dark 
Half (1989). i Wen 2018, Kapur 2018, Wikipedia : ‘The Dark 
Half ’ d Aliens raise the issue of how to communicate with re-
cipients of unknown constitution. Mathematics has been used 
for the Pioneer and Voyager spacecraft messages and the Search 
for extraterrestrial intelligence (SETI) program. In science fic-
tion movies, this is with few exceptions (e.g., Arrival [2016]) a 
non-problem : English (presumably French for Georges Méliès 
(1861 ​–​ 1938) in A Trip to the Moon [1902]) does the trick even for 
the nastiest Klingon.

ments by striving to increase legibility — ​a Sisy-
phean task, with countless ramifications.[6] Pa-
leographers are not shy about identifying what 
should be credited for major developments in 
script evolution : ‘So we may say that presbyopia 
started the reform of [Humanistic] handwrit-
ing’.[7] You may want to put it more starkly, in-
deed, as increased legibility does not come for 
free : manuscript colophons are replete with the 
aching complaints of copyists working in dark 
and cold monastic scriptoria, typesetters had 
to drink milk to avoid poisoning by lead types, 
when they did not poison themselves with al-
cohol, abuse the children working in the print 
shops until not long ago, or qualify fellow wom-
an workers as the ‘natural enemies of books’.

6  ‘Sisyphean’ because script changes in time and space. Op-
tometric acuity charts developed in Germany in the nineteenth 
century lost their calibration when introduced in the US, as the 
Fraktur script was replaced with Antiqua. i Rubin 2013 : 44

7  Referenced here are letters by Petrarch and other Human-
ists justifying their demands for manuscript copies in larger and 
more legible script styles due to their diminishing eyesight in 
their old age. Similar reasons, linked to politically influential 
and aging individuals (Pope Boniface, c. 675 – ​754), have been 
advanced as possible factors in the rise of the Carolingian mi-
nuscules, later recuperated by the Italian Humanists. The in-
creased precision of type design itself might be due to the use 
of eyeglasses by Renaissance punchcutters. i Ullman 1960 : 
12 ​–​ 15, Carter 2002 : 54

PL4ST1C1TY
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[1]� ← Metanote to myself : fix the execrable runts !

1  Porck 2017 [colophons], Ross 2021 & Fanni 2020 : 171 [sex-
ism] d Whether typesetters benefit or not from imbibing milk 
is murky; but in Transylvania, home of Dracula, I saw them do 
drink milk. d �  
Severing the head or queue of a paragraph from its body is con-
sidered a typographical infelicity, hindrance to a smooth manu-
al (page turning), ocular (saccades), & cognitive (flow) reading 
experience, similar to having to wait for too long between meals. 

‘Widows’ (*|w) designate pages or columns starting with the last 
line of a paragraph found on the precedent page or column (‘they 
have a past but not a future’), ‘orphans’ (o|*) are pages or columns 
ending with the first line of a paragraph, ‘runts’ (*·r) are last para-
graph lines containing a single word, and, I may add, ‘benjamins’ 
(*-b) are a too short part of a hyphenated word anywhere within 
the paragraph. In the academic carrier nomenclature these col-
orful figures may appear as emeriti, tenure-track, post-docs, and 
interns, respectively. i Bringhurst 2004 : 43 – 44, Lacroux 
2007 : 96 – ​101, Wikipedia : ‘Widows and orphans’

The expression ‘bad writing’ is symptomatic of 
the focus on script shape when assessing legi-
bility, notwithstanding other criteria. In vari-
ous technical domains (e.g., electronics and ma-
chine learning) a small amount of noise may im-
prove performance, an idea that can be applied 
to typeface design, to emulate the liveliness im-
parted by the natural irregularity of handwrit-
ing.[2] Here, I wish to entertain the counter-
intuitive view that imperfect script may in 
fact help optimize legibility, point out the im-
portance of the long temporal dimension 
for the study of legibility, & include the ‘read-
ing between the lines’ as part of an extend-
ed definition of legibility, named script acts. 
I group these distinct aspects into a single sec-
tion due to the natural way in which they inter-
lock. d ‘Lead desert’ (Bleiwüste) is a German 
typographical epithet for the sensation of emo-
tional aridity induced by an overly uniform and 
large block of text [3] — it could also be applied 
to the results of reviving in digital media type-
faces made for metal type.[4] Pages set in the 

2  Divenire (‘becoming’ in Italian) is a typeface explicitly driv-
en by shape irregularity : ‘Divenire demonstrates how a lack of uni-
formity can produce consistent results. [...] I have observed [...] that if 
a degree of irregularity is applied [...] the text is enriched with depth 
and nuances, it is less ‘gray’ and less flat.’ More than a graphical de-
vice, the virtues of irregularity are also a political statement about 
the nature of democracy, the typeface being commissioned by 
the Italian Democratic Party in 2012. i Gonzato 2022 [Dive-
nire], Wikipedia : ‘Dither’ [noise]

3  Mortal sample pp. 2128 ​–​ 2129 ; Schöning 2009 : 119
4  On the practice of typeface revival i Hurka 2019 : 142 – 143 

& Olocco 2022 [Latin script] and Bringhurst 2004b [Greek]. d 
Given the difficulties involved in preserving the spirit of type-
faces when transferring them between media, critics are keen 
to highlight enterprises of this kind that are especially success-
ful. Typographer Max Caflisch (1916 – ​2004) commended Erhard 
Kaiser’s revival (1994) of Johann Fleischmann’s (1707 – 1768) Anti-
qua (1738) for the Dutch Type Library as ‘imparting a pleasant live-
liness and finesse, without appearing soulless and mechanical’. The 
concept of ‘liveliness’ is a key descriptive term, found through-
out the type literature, as in Frutiger’s description of the inspira-
tion he found as a type designer in architecture (‘Modern concrete 

Photo : Not quite the calligraphy of the Taj Mahal, this graffiti 
of Tangier (2010) is a love declaration all the same.
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WHERE WE LEARN THAT IMPRECISION IS A LIFE PHILOSOPHY,  
LEGIBILITY IS JUDGED BY EFFECTIVENESS,  

AND WRITING IS A PERFORMANCE

former are regular : each character instance is 
identical to all others (provided proper hinting), 
their outlines are faultlessly continuous curves 
(provided proper hinting), and their printed sur-
faces are blemishless (provided the right toner 
& paper). By contrast, a fair amount of variabil-
ity, imprecision, and outright errors permeate 
the ancient models, which, in comparison, con-
fer to the page a lively and agreeable character 
(and why should bad hinting not be an aesthetic 
in its own right ? just as pixelated fonts came to 
be !). The secret of Caslon’s success, for exam-
ple, is ‘a perfection of the whole, derived from 
harmonious but not necessarily perfect individ-
ual letterforms’.[1] It seems that the less tech-
nology intercedes between the human and the 
script — ​or, at least the more rudimentary its 
effects appear — ​the more highly regarded the 
result (calligraphy is better than hand presses, 
which are better than digital fonts, while bit-
map-, ASCII-, and animated GIF-art are more 
endearing and kawaii than hyper-realistic pic-
tures produced with ‘Artificial Intelligence’ ; the 
issue is the well-known dichotomy between the 
artisan & the machine).[2] d Smooth-edged 
& regular typefaces may be faster to recognize 
(good for headlines, traffic signs, and wayfind-
ing lettering), but for lengthy reading, it is the 
entertainment of the imperfect script and the 
choreography of a beautiful handwriting that 
can be expected to sustain the reader’s atten-
tion (or attract the gaze towards a short shop 

buildings aren’t necessarily geometrical; their forms have tension and 
liveliness.’), or in this font description by Monotype : ‘The character 
of ATF Garamond is lively, reflecting the spirit of the French Renais-
sance as interpreted in the 1920s.’ Such an emotional effect of pat-
terns may be achieved through the subtle shaping of characters : 
one of Monotype’s italic Garamonds (based on Robert Granjon’s 
[c. 1513 – 1590] type circa 1557) features multiple optical slants ( O 
Q S I i  ) ; this is also the case for Hoefler Text (I i  ). i Caflisch 
2000 : 7, Osterer & Stamm 2014 : 88, MyFonts : ‘ATF Garamond’

1  Updike 1922 (2) : 105 ​–​ 106
2  Tullett 2014 [typewriter art], Schlömer 2018 [typeknit-

ting], Omagari 2019 [video game typefaces]

sign, product label, or advertisement).[3] Diver-
sity, and even imperfection, as positive factors 
of legibility, are perspectives that may be easily 
understood through translation to the musical 
domain, where the monotonous metronome 
beat can become maddeningly exasperating,[4] 
while jazz improvisations can be exhilarating.[5] 
For the cellist Yo-Yo Ma, it is human expression 
that counts in music, rather than perfection, a 
luminous thought that may as well define what 
Ugraphia could mean.[6] d The Japanese have 

3  Lund 1999 : 20
4  Gavin Bryars’ piece Jesus’ Blood Never Failed Me Yet (1975), 

in which these words sung by a London homeless loop man-
tra-like for 25 minutes, the similar It’s Gonna Rain (1965) by Steve 
Reich, Maurice Ravel’s (1875 – ​1937) Boléro (1928), & Erik Satie’s 
(1866 – ​1925) day-long Vexations (ca. 1893 – ​1894), among others, 
demonstrate that repetition may also be trance-inducing, and 
the ‘speech-to-song’ and ‘phantom words’ auditory illusions (in 
which repeating a word makes it sound as being a different word : 
rose|roseroseroseroseros|eros) show a fundamental difference 
between the experience of shapes and patterns. There are a few 
equivalents to these effects in the writing domain : while school-
children usually resent being required to copy some sentence a 
hundred times, the copying of Buddhist sutras as a meritorious 
act may procure a ‘flow’ state. The temporal dimension of legi-
bility is made explicit in an anecdote about the Ottoman Sultan 
Murad IV (1612 – ​1640) commissioning a Quran before leaving 
for his Baghdad campaign, and being surprised on his return to 
see the writing progressively improve ; in response, the callig-
rapher explained that the bettering reflected his state of mind 
changing with the prospect of seeing the Sultan coming back 
victorious (and remunerating him). i Bryars 1975 & Reich 1965 
[music], Wikipedia : ‘Jesus’ Blood Never Failed Me Yet’, ‘It’s Gonna 
Rain’, ‘Vexations’ [context], Baumgärtel 2015 [a history of loops 
in twentieth-century Western music], Warren 1970 & Deutsch 
2019 : 61 – 70, 103 – 115, 151 – 169 [illusion], Hellmuth Margu-
lis 2014 [repetition in music], Ulrichs 2018 [rose], Schimmel 
1990 : 47 – 48 [calligraphy and Sufism], Derman 2009 [anecdote]

5  In general, musical pieces that strike a balance between pre-
dictability and unexpectedness are considered more appealing. 
Such is the case for pieces with a fractal structure, which have in-
formation at all scales ; this is also characteristic of display type-
faces, endowed with small details. i Voss 1978, Temperley 2007

6  ‘At one point I had the audacity to think that I could play a per-
fect concert. I was in the middle of the concert, & I realized everything 
was going perfectly well — ​& I was bored out of my mind. That was 
the moment that I made a fateful decision that I was actually to devote 
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developed imperfection into a design princi-
ple & existential attitude (complemented by 
perfectionism).[1] The Dutch type designers 
Just van Rossum and Erik van Blokland realized 
that ‘the sameness of type seems an arbitrary 
thing that we can do away with in certain cases’, 
and produced the subversive Beowolf (1990), a 
software-driven typeface that injects a param-
eterizable amount of jaggedness into the out-
lines of characters.[2] The 1980s were a time of 
great experimentation with il·legibility — ​who 
suspected that Glasnost (= political transpar-
ency) had anything to do with (typographical) 
legibility ? ​—, with the products of the punk & 
grunge movements looking like typographi-
cal palimpsests fitting a hotchpotch of corrod-
ed characters to random grids.[3] (Sociologist, 
surfer and) grunge pioneer David Carson, who 
during those times published an interview with 
the musician Bryan Ferry set entirely in Zapf 
Dingbats (Zapf Dingbats), pointed out 
the expressive power to be found in il·legibility : 
‘Don’t confuse legibility with communication. 
Just because something’s legible doesn’t mean it 
communicates and, more importantly, doesn’t 
mean it communicates the right thing.’ [4] Suc-
cumbing to the nefarious influence of graph-

my life to human expression versus human perfection.’ i Ma 2023
1  On the concept and sociology of imperfection in Japanese 

script see, e.g., i Sampson 1980 : 203 – 232, Petts 2021 : 119 – 132, 
Fu 1986 [samples]. d There is a certain equivalence between the 
irregularity of fluid handwritten Japanese script and the Japanese 
literary genre known as zuihitsu, which consists in a plotless jux-
taposition of observations about the natural and human world, 
a literary cabinet of curiosities. i Groemer 2019 : 36

2  MoMA 2011, Middendorp 2018 : 210 – ​211
3  See the works of the exponents of British new wave, Nev-

ille Brody, American grunge, David Carson, Swiss punk, Wolfgang 
Weingart, & the Californian type foundry Emigre. i Wozen-
croft 1988, Blackwell 2000, Weingart 2000, VanderLans 2005

4  Blackwell 2000 : [unpaginated], 149 [ok, I counted the pag-
es — ​now it’s up to you to do the same to find the reference ; in-
cludes memorable quote layout, demonstrating diagonal read-
ing path], Hustwit 2007 [movie], 2015 [book, paginated] 

ic designers [5] — ​lately adepts of the second 
hand / vintage fashion / ideology,[6] typogra-
phers have engaged in anti-typographic guer-
rilla and sinfully commingled with the lowest 
of trash typefaces : a freakish recent edition of 
Frankenstein uses thousands of fonts and chang-
es them practically every other character — so 
much for legibility (but what a joy (which may 
improve legibility (doesn’t it ? ) ! ) ! ) ! [7] d How-
ever, the dominant expectations in the mod-
ern typeface industry are to produce types with 
smooth curves & relegate ‘grunge’ fonts to the 
fringes of the typographical underworld. These 
mentalities are not unique to typography, or un-
avoidable consequences of technologies : until 
the twentieth century, Western aesthetics of 
writing have valued regularity,[8] and the same 
is true for Arabic calligraphy (with the excep-
tion of some Persian styles, such as shekaste and 
siah mashq, which may ultimately reflect Chi-
nese aesthetic influences of the Mongol peri-
od [9] ). It was in China that a culture covering 
the spectrum between hyper-regularity and ran-
domness was first elaborated ; subsequently, it 
spread throughout the Sinosphere, manifested 
in calligraphy, painting, poetry, stone carving, 
and rock gardens. The Noble Savage became a 
fashionable mirror of unmitigated nature. d 
From this point of view, legibility may be pur-
sued in two equally desirable directions, of di-
minishing & increased visual complexity. It is 
a change from the crispations of a geometrical 
Helvetica that can never attain the perfection 
of its self-imposed Euclidean abstractions. The 
difficulty of deciphering intricate scripts spurs 

5  Drost 2013
6  Typeset in Arial Regular 16pt with no page margins !
7  More precisely : according to their frequencies sampled from 

Internet PDF files. i Wollstonecraft Shelley 2011
8  Compare the academism of past copperplate penmanship 

with the Pollock-like contemporary calligraphic experiments. i 
Thornton 1996, Gürtler 1997

9  Atanasiu 2003
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a reader to become more involved with a text, 
and consider legibility as an emotional & in-
tellectual involvement in the communication 
process. Thereby it transcends the readabili-
ty stage and acts upon the message interpreta-
tion & subsequent decision stage.[1] Converse-
ly, low-complexity scripts will elicit a narrower 
response. Thus, legibility is not only uncorrupt-
ed transmission of messages (a simple conduit 
or a window), but much more : their efficient 
processing. A metaphor of this script proper-
ty is the dusk, the time at which we must work 
on our imaginations to make sense of shad-
ows, as opposed to uncritical daytime vision. 
In yet other words, there exists a legibility of 
the between the lines. In his In Praise of Shad‑
ows, the Japanese novelist Jun·ichirō Tanizaki 
(1886  – 1965) went so far as to describe how a 
painting displayed in a dark alcove procured 
his imagination with a sense of absolute har-
mony, precisely because being barely discern-
ible. The same principle is at work in haikus, 
whose essential incompleteness is a mecha-
nism of creativity, sometimes reinforced by a 
handwriting difficult to decipher and a ductus 
evocative of movements and sounds alluded to 
by the poem.[2]

1  This kind of legibility has been linked to participative art 
forms, in which the public is an active participant. i Dauppe 1991

2  ‘We have all had the experience, on a visit to one of the great 
temples of Kyoto or Nara, of being shown a scroll, one of the tem-
ple’s treasures, hanging in a large, deeply recessed alcove. So dark are 
these alcoves, even in bright daylight, that we can hardly discern the 
outlines of the work ; all we can do is listen to the explanation of the 
guide, follow as best we can the all-but-invisible brush strokes, and 
tell ourselves how magnificent a painting it must be. Yet the combi-
nation of that blurred old painting and the dark alcove is one of ab-
solute harmony. The lack of clarity, far from disturbing us, seems 
rather to suit the painting perfectly. For the painting here is nothing 
more than another delicate surface upon which the faint, frail light 
can play.’ Also : ‘A phosphorescent jewel gives off its glow and col-
or in the dark and loses its beauty in the light of day. Were it not for 
shadows, there would be no beauty.’ Likewise : ‘I wonder if my read-
ers know the color of that “darkness seen by candlelight.” It was dif-
ferent in quality from darkness on the road at night. It was a reple-

Benefits of bad kerning
—

By printing all the pages of this book on a single sheet, 
we o btain the above ‘auto-p alimpsest’, resembling 
a visual rendi tion  of coffeehouse cha tte r, rich in in-
terpretation possibilities. The question arises how 
to instill ordinary scrip t with su c h a desirable ef-
fect of varie ty and mystery while maintaining some 
clari ty in comprehension an d leg ibility. One opt ion is 
give n by handwriting, includ ing that computation-
ally generated. Alternatively, the creative may rel y 
on low- quality p aper, low-resol ution display,  or 
random  kerni ng a nd f u rther  distortion of th e ty-
pographical text. Such  exper iments indicat e  t hat 
the valu e attached to various levels of legibility is 
goal-de pende nt.
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Definition 13. Effectiveness — Legibility 
may be evaluated in terms of the degree to which a 
script engages a reader in communication, and the 
outcomes of the actions that the reader undertakes 

as a consequence of reading. d To take the exam-
ple of the subliminal statement ‘Tips don’t lie’ 
found in a bar, it would be one thing if a patron 
was able to read and understand the message, 
and entirely another if the patron did indeed 
heed the message due to the way it was present-
ed (using a purposefully authentic handwriting 
that seems to address the reader in an individu-
alized manner). If we consider that legibility is 
about steering actions through effective visual 
communication, then the above definition ap-
plies, which expands the usual definition (lim-
ited to the recognition of written characters) 
towards the domain of graphical rhetoric and 
what may be called performative script acts, by 
reference to the linguistic theory of speech acts.
[1] d Graphomancy, magic with writing, ex-
emplifies script-mediated acts and the impor-
tance of twilight legibility. Consider the multi-
ple occulting layers of a Middle Eastern amu-
let containing enigmatic charms inscribed by 

tion, a pregnancy of tiny particles like fine ashes, each particle lumi-
nous as a rainbow.’ Even: ‘Our cooking depends upon shadows and 
is inseparable from darkness.’ i Tanizaki 1977 : 19 – ​20, 30, 34, 17

1  Wikipedia : ‘Speech act’

block printing, a technique of almost miracu-
lous reproduction, in barley legible script, per-
haps in an invented script, on tightly rolled or 
folded paper, concealed in a tiny metal box, and 

sold by a bohémien to an illiterate believer.[2] 
d Viewing legibility from the perspective of 
the broader research fields of communication & 
epistemology,[3] the message is not (dead) letters, 
but rather their meaning ; the correct decod-
ing of signifiers is not spelling, but the actions 
undertaken. I propose a holistic definition of 
the legibility convolute — ​legibility, readabili-
ty, connotation, encoding, etc. — ​as effective vi-
sual communication : not just transmission of 
symbols, but that of meanings, of information, 
of information as verb and not as noun. In this 
frame, communication is not a pipeline process 
(a sequence of data transmission > symbol de-
coding > message interpretation), because the 
visual symbols also have meanings other than 
their position in the alphabetic order, which 
are necessary to message interpretation : they 
are polycodes. (^_^)/

2  AKM 2024
3  Barnard 2005, Kress 2006

Definition 13. Effectiveness — Legibility may be 
evaluated in terms of the degree to which a script engages 
a reader in communication, and the outcomes of actions 
that the reader undertakes as a consequence of reading.



Meaning is action  ·  PROGR Café-Bar,  Bern, 2025



2026

Ugraphia bugged
—

Before sleep, I finish Sun Tzu’s The Art of War. It con-
cludes with the commentary ‘An army without secret 
agents is a man without eyes and ears.’ I think : what 
if the mask of writing is not only a one-way com-

munication device between writer and reader, a si-
lent loudspeaker so to speak, but also a recording 
machine, a microphone hidden in its every nook, a 
videocamera blinking behind closed loops, a termal 
lie-detector, with antennas sprouting from ascend-
ing strokes ? d I dream of standing at the world’s 
center, where heaven meets earth, in the Tiananmen 
Square, under a tree-like metal pole covered in sur-
veillance cameras. From the Chinese character ‘tree’ 
(木) derives that of ‘book’ (本) : the Place of Heaven-
ly Peace is a library that browses its readers’ minds. 
I’m taking a picture of a colossal inscription flank-
ing Chairman Mao’s (1893 – ​1976) scrutinizing por-
trait: ‘Long live the People’s Republic of China ! Long 
live the great unity of the people of the world !’ The 
legible script looks squarish and imparts a feeling of 

ideographical rigidity — ​it is an instrument to proj-
ect power and exact submission. In the past, rebels 
bombarded it with ink and rotten eggs, and bran-
dished anti-slogans hastily written on cardboards, 

only to be chased by police and arrested. My photo-
graphic document will be an excellent synthesis of 
the Wars of Legibility. d Once I wake up, I reconsid-
er the ‘typographical’ style, regimenting ideas and 
people like tin soldiers. Was its choice accidental, a 
product of 1950s art politics or material constraints ? 
Mao himself practiced an imaginative cursive writ-
ing to escape the straitjacket of power, and various 
calligraphic styles adorn other buildings of the For-
bidden City. My ignorance of the script’s evolving 
perceptions across time deepens the uncertainties 
of this histo-graphical exegesis. Even equating Car-
tesian geometry with increased legibility requires 
pious thinking. What remains of my dream, then ? i 
Sun 2015 : 296 [Kia Lin on Sun Tzu], Wikipedia : ‘Tian-
anmen’, Kraus 1991 : 58 – ​74, 89, 99 – ​105, 121 [Mao]



Legibility in action
—
To paint exploding architectures and juxtapose bot-
tomless black with eye-paining white, the apocry-
phal Lorrainian artist Monsù Desiderio chose no oth-
er epitomic city than the Vesuvian Naples and appro-
priate times than the magmatic Baroque. In the con-
temporary world, he could have induced computer 
glitches to similar effects, while in China, his means 
of expression would be that fluid handwriting whose 
nervous irregularity is intended to convey awe of the 
cataclysmic unleashing of the elements. In all these 
hypostases, the visual terror imparted by the analog 
and digital brushes of painters and calligraphers — ​
their thunderbolts — ​should trigger an instinctive 
flight movement well before the words’ meaning has 
been comprehended. i Sluys 1961 [Monsù Desider-
io, from the Neapolitan form of ‘Monsieur’, was iden-
tified as the sometimes-collaborating François de 
Nomé (c. 1593 – after 1620) and Didier Barra (c. 1590 

– c. 1656)] . Photo : The character ‘flying’, in the cou-
plet ‘clouds drifted lightly among the distant rocks’, 
from a poem in running script by the monk Kuncan 
(1612 – ​1692); postprocessed, Capital Museum, Beijing
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Through intonation, speech instills conver-
sation with ambiguity and polysemy. In con-
trast, script is literal : its ideal – ​epitomized by 
the Crystal Goblet metaphor – ​is pure trans-
mission, and legibility is a matter of pristine 

or corrupted bits of information. However, 
the examples sedimented page after page in 
this book suggest that a different conceptual-
ization of legibility is possible, one in which it 
is a creative instrument for calling into being 
worlds autonomous from ostensible messages – ​
much like a haiku, half writer’s art and half read-
er’s imagination. Highly cursive and ligatured 
script styles – ​be they the tracks of quick East 
Asian hare brushes, the Persian Qajar’s graphic 
melopoeia, or ensnaring Byzantine monocon-
dyls,[1] all ‘graphic delirium’ to contemporary 

1  Monocondyl = writing style produced without lifting the 
writing instrument from the inscribed surface, typically resulting 
in a labyrinthine pattern ; a Byzantine scribal specialty. Lace-like 
calligraphic virtuosities were fashionable throughout the Baroque 
& Romantic periods as ‘display scripts’ and remain so to this day 
for tradition-conscious diplomas and banknotes. Of universal 
fame and inscrutable substance are Laurence Sterne’s (1713 – ​1768) 
monocondylic infographic lines in Tristram Shandy, representing 
the twists & turns of the novel’s plot    and the 
flourishes of a life in liberty    . d Already a highly 
streamlined script, Arabic became almost stenographic within 
the bureaucracy of the Qadjar dynasty (1789 – ​1925). Mirzā Mo-
hammad-Reżā Kalhor (1829 – ​1892) was a remarkable exponent 

writing precepts – ​demonstrate how ambiguity 
and polysemy may be induced by the legibility 
of script shapes. Calligrams and concrete po-
etry use layout for the same effect.[2] The re-
bus — ​another case of sharing principles with 

the il·legibility phenomenon — ​is an instrument 
of mental training for interpreting the world, 
grounded in deliberate mystification and the 
pleasure of coding & decoding. It is also a tool 
of social distinction and power through the cre-
ation of codes and aptitudes. For letter mystics, 
Jewish kabbalists and Muslim hurufists, visi-
ble shapes are mere portals to esoteric legibil-
ity, in the same way that notes are only keys to 
the worlds of music. As for Egyptian writing, it 
developed a variety of metalinguistic uses, sur-
prising enough to compel the modern Western 
scholar to explain that ‘the purpose of script in 
this context was therefore to accumulate mean-

of that period’s penmanship, in the more legible nasta līq style, 
appropriate for the publications intended for the general public 
of the shah’s Bureau of Publications, for which Kalhor worked oc-
casionally. i Sterne 1760, Wikipedia : ‘Mirza Mohammad Reza 
Kalhor’, EIr: ‘Kalhor, Mirzā Mohammad-Reżā’

2  The sometimes transparent pictographic ancestry of kanji, 
combined with the kinematic liberty conferred by the brush to 
Japanese writing, have contributed to the development of cal-
ligrams as a literary genre based on graphical polysemy and the 
invention of novel kanji. Their zenith is the Dictionaries of Fake 
Etymology. i Inagaki 2006 : 244 – ​250

Definition 14. Poiesis — Legibility has the creative 
power to instill script with polysemy and let worlds emerge 
out of words, rather than aiming exclusively at the lit‑
eral transmission of unequivocal messages.



Somewhere near Violet-leDuc’s historicist Castle of 
Pierrefonds  ·  Forest of Compiègne, France, 2008

ing, rather than refine it’. [1] d This is the coffee 
grounds theory of legibility, that of the blue hour 
and baroque chiaroscuro, and (se non è vero, è 
ben trovato) of the German etymology of let-
ters – ​‘Buchstaben’, derived from beech trees – ​
fortuitously referencing the visual ambiguity 
characterizing navigation in a forest (Dante’s 
selva oscura ?) or in a book, also etymological-
ly related to the woods, in English this time 
(and the romanticist realm of Morris’s Kelm-
scott Press).[2]

1  Pries 2023 d Some scripts, in particular those with trans-
parent pictographic mechanisms (Chinese, Egyptian, Mayan, 
etc.), are by virtue of their writing system more prone to devel-
op a graphic culture than others, although cultural factors can 
play a compensatory role (Arabic and Latin are both phonetic 
scripts, but differ in grapho-cultural sophistication).

2  OED : ‘book, n.’
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Pace Crystal Goblet : It is not difficult to list cir-
cumstances where less rather than more legibil-
ity is desirable.[1] Toward the end of a long ca-
reer, the Dutch legibility psychologist, typog-
raphy art historian, and type designer Gerrit 
Ovink (MCMXII – ​MCMLXXXIV) found 
solace in interpreting the people’s overall in-
difference towards typography as a form of self-
preservation from information overload.[2] In-
formation designers themselves once discov-
ered a startling fact about legibility : near a river, 
there were two signposts warning about sudden 
overflows, one scrawled by a local on a shoddy 
wooden board, the other an official sheet print-
ed in a traffic typeface. Apparently, passers-by 
found the handwriting more trustworthy than 
the depersonalized but more legible typeface, 
since the only well-trodden path was sneaking 
past the latter.⁣[ ] In a similar vein, participants 
in a psychological experiment were more suc-
cessful at solving mathematical problems when 
these were presented in uncommon and poorly 
printed typefaces (presumably because the ad-
ditional reading effort improved comprehen-
sion).[3] Were you to seek entry to the Heavens 

1  Related are perfectly legible texts that are effectively un-
readable or only after considerable effort : foundation deposits 
from Mesopotamia to the present, Roman laws malignantly set 
too high for anyone to read and epitaphs written inside sarcopha-
gi, Chinese tombstone inscriptions written in mirror for the ben-
efit of ancestors observing us from afterlife, the apotropaic prac-
tice of reverse writing & deliberate errors in church bells’ inscrip-
tions, names of Jewish cemeteries destroyed during the Nazi era 
written underneath cobblestones, secret archives, Amelia Ear-
hart’s (1897 – ​1937) HELP message on a Pacific island beach. In a 
certain sense, they are an invitation to read the world differently, 
as enjoined in reverse script on a mural in the Vodou museum of 
Strasbourg. i Frese 2014 [foundations], Corbier 2006 : 42 – ​44 
[epigraphy], Tsuen-Hsuin 1985 : 141 – ​143 [stelae], Netzle 2017 : 
39 [bells], Mickel 1986 : 256a [Stolpersteine], Bodel 2021 [etc]

2  Dreyfus 1977 : 571 – ​579
3  The ‘low toner effect’ stipulates that to increase critical 

awareness, the comprehensibility of the stimulus (‘cognitive flu-
ency’) must be decreased. More generally, illegibility makes a writ-
ten message imperishable, by turning it into a curiosity-arous-

Spirits of Ugraphia 
—
According to Muslim traditions, two angels record the 
good and the bad deeds of each human being. Their 
heavenly writing is surely the closest legibility may 
come to perfection, second only to Him ‘who only for 
canceling does write’, in the words of Dante. Alas, an-
gels script is illegible by humans, confess the theolo-
gians, and in consequence the Arabic expression ‘an-
gels script’ is a tactful way to qualify derelict writing, 
explain the linguists. The paradox of Ugraphia being 
one and the same with Dysgraphia exemplifies how 
legibility is a matter of perspective, on par with the 
comprehension of foreign languages. In this respect, 
Persians were called in Arabic ajam, or ‘mute’, giv-
en their inability to speak Arabic. Following this log-
ic, illiterates would be ‘blind’ , which is precisely the 
official term used in China. As per the authority of 
the Quran, they are relieved from their state of igno-
rance, jā .hiliyya, by angels, responsible for conveying 
God’s writing to humanity via a prophet. Homer him-
self may have called them ‘winged letters’. Ipso facto, 

Definition ☲ . Spirit — A legible script is one  
inhabited by the ‘winged spirit of the letter’. 

. . . which is a ‘spiritual’ definition of legibility. Its antith-
esis, ‘dead letters’, are as good as illegible. d When 
Gerrit Ovink, interbellum, was using experimental 
psychology to make ‘typeface psychograms’ quan-
tifying the ‘atmosphere value of type faces’, his quest 
was nothing less than understanding ‘the form of a 
stir of the soul’. An example is ‘Frank and rough Farm-
ers’ Life. This kind of literature, by Dutch and Scandina-
vian authors, is very popular in Holland. Positive cor-
relations with strength, reliability and warmth. 1. Bet-
on, 2. Grasset, 3. Thannhauser-Bodoni-Romaansch, 4. 
Bembo. Saeculum is probably a little too spiritual. Bem-
bo is spiritual too, but has the necessary “swing”. The 
position of Bodoni is due to its strength.’ i Dante, Di-
vine Comedy, Paradise, canto 18: 130 ; Grabar 1992 : 90 
[angel script] ; Taylor 2014 : 109 [blind] ; Ovink 1938: 
127, 129, 154 – ​155 ; picture: QazwĪnĪ, The Wonders of 
Creation, Iraq, 1279 ; München, Bayerische Staatsbi-
bliothek, Cod. arab. 464, fol. 36 r°, CC BY-NC-SA 4.0

UND3S1R4B1L1TY



2031

despite your many sins, so advises one Kash-
miri poet, simply sin more : the record of your 
deeds will become an illegible palimpsest that 
censors the censors (Aristophanes [c. 446 – ​c. 
386 b.c.e.] proposed to remotely burn the in-
criminating writing using a light-focusing lens).
[1] In ‘blackout poetry’, another example, mean-
ing emerges from erasing words, while ‘asemic’ 
writings are scribbled works of art exempt of 
meaning, and thus perfectly illegible.[2] Perfect-
ly legible but deprived of meaning are the cal-
ligraphic textures of Adolf Wöflin (1864 – ​1930) 
& fellow art brut artists & occasional psychia-
try patients.[3] Meaningful and legible but not 
meant to read were ‘alegible’ inscriptions on 
ceremonial swords used by ancient Japanese 
emperors as ‘a marker of power and political 
authority, not as a conveyor of specific factual 
information’, in a display of ‘sacred illiteracy’.
[4] As for bibliophiles, style can procure plea-
sures beyond legibility.[5] Suppose choosing a 

ing mystery. i Alter : 2007, Oppenheimer 2008, Reber 1999
1  The poet alludes to a word play on naskh, both a writing 

style & ‘abrogated’ in Arabic, & siah mashq, both style & exercis-
es, in which one overwrites a page until it becomes almost black 
& illegible. The symbolic blackening script & self was illustrated 
in Family Tree (2000), a series of photographs by the Chinese art-
ist Zhang Huan, showing names & words progressively covering 
his face & shaved head over the duration of a day. i Schimmel 
1990 : 80 [sins], 104 [dotless Arabic], Edgü 1983 [beautiful collec-
tion of mashq], Chéroux 2007 [Zhang Huan], Plachta 2007 : 148 
[subverting censorship], Germano 2017 : 14 ​–​ 15 [Aristophanes]

2  Wikipedia : ‘Asemic writing’, ‘Erasure poetry’
3  Peiry 2004
4  Hansen 2016 : 11, 22, 101 – ​102, Lurie 2011 : 67 – ​115
5  ‘If “the tone of voice” of a typeface does not count, then noth-

ing counts that distinguishes man from the other animals. […] The 
best part of typographic wisdom lies in this study of connotation, 
the suitability of form to content.’ i Warde 1956 : 148 d For the 
Japanese court lady Sei Shōnagon, legibility extends to the per-
fection of writing implements : ‘Some people seem to think that 
the actual appearance of their writing utensils is unimportant. They 
have a box of plain black lacquer with a cracked lid ; into this they 
put a tiled inkstone, which is broken on one side and whose every 
crack is so embedded with dust that one feels that a lifetime would 
not be long enough to clean it properly. They rub a little ink on the 

typeface for a poetry book, set in a large size 
to emphasize details, printed on a manual let-
terpress on seaweed paper to give the text a 
tactile sensuousness. Summon from memory 
the Book of Kells & its Persian carpet of Irish 
intricacies. These ‘slow fonts’ manipulate the 
‘cognitive speed’ of readers to increase aware-
ness of the text’s polyphony & polysemy, and 
create physical support for hedonism & con-
templation : carpe scripto ! [6] Letter shapes, far 
from obscuring the meaning of words, are the rosa‑
ries that keep us busy while we think them over. d 
Penmanship was in former times a status sym-
bol ​—​ surviving as expensive Mont Blanc foun-
tain pens & Apple iPhones — ​that demanded 
extensive training & leisure time to master. In-
stead of evolving into legible styles, some bu-
reaucratic & calligraphic styles were deliber-
ately abstruse, peacockish marks.[7] Illegibili-
ty can also contribute to preventing document 
forgery, through illegible signatures, microprint-
ing, see-through registers, and other document 
security devices.[8] Poor page gray is also a bib-

stone, barely blackening the surface, and pour water over it all out 
of a celadon jug, whose tortoise-shaped spout is broken so that there 
is only a gaping neck. Yet they are quite content to let people see this 
unsightly collection of objects.’ i Shonagon 1982 : 206 d For il-
literate persons, writing has no use, regardless of legibility ; yet, 
remarks the Persian court secretary & calligraphers’ hagiogra-
pher Qā.zī A.hmad (d. c. 1606), if well written, it can procure them 
a gratifying sense of aesthetic wellbeing. i Minorski 1952 : 52

6  Dowding 1995 : 9 & Ovink 1938 : 120 [slow poetry], Lund 
1999 : 63 [legibility ~ reading speed ~ content type]

7  Rudolf II (1552 ​–​ 1612), Holy Roman Emperor, sponsored 
exquisite Fraktur calligraphies & miniatures on flora & fauna, 
in the direct lineage of the art of ‘visual ideology’ of his ances-
tor Maximilian I, author of chivalric literature illustrated & let-
tered by artists of note in the history of script, such as Dürer. To 
find modern equivalents in quality and spirit, one could think 
of John J. Audubon’s (1785 – ​1851) The Birds of America (1827 – ​
1838), a magnus opus of American printing. i Wikipedia : q. v.

8  Renesse 2005 d A smart banknote for transferring via QR-
codes the value of physical bills to digital wallets is Orell Füssli 
Securities’s fictitious ‘Dual’ denomination for the Central Bank 
of Utopia (2022). i OFSP 2021
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liographical feature used to identify pirated 
books,[1] while writing in captcha-like leet and 
anti-OCR [OCR] typefaces protects one’s ano-
nymity from electronic mass surveillance.[2] d 

Intentional illegibility aims to impede access to 
information, transform it into ‘eyes only’, and 
even obliterate it. Ugraphia acts as the protec-
tive shell of a paradisaical garden. A second-
ary goal is to attract the gaze & arouse curios-
ity. This can also be a trap to divert attention 
to spurious data, suggest the veracity of false 
information, or drain resources. A positive ef-
fect is the potential progress in legibility, as the 
reading system is trained on challenging data. 
Thus, illegible script serves to both repel and 
incite text penetration, like curtains, frosted 
glass, pixelation, and other visibility reduction 
methods. They are assessed by how effectively 
these aims are achieved, using the recognition 
rate of characters, words, or semantic units, ex-
pressed in formulas of varying complexity and 
insight.[3] For purposeful illegibility, the true & 
false states should be supplemented with mixed, 
multiple, partial, ambiguous, and failed states.

Definition 15. Concealment — Reduced 
legibility has its own usefulness, to repel and attract. 

d This definition hints at the paradox as the 
essence of intentional illegibility. The poetry 

1  Nehrlich 2012 : 34 – ​35
2  ‘ШσΓď§ ẘΓįʈʈєи ʈңʪ ẘαƴ αΓє įƖƖє⅁įӸє ʈσ α∪ʈσṃαʈį⊂ 

§єαΓ⊂ң ρΓσ₠§§є§ αиď ďαʈα ṃιиιи⅁ σρєΓαʈįσи§․’ i Mun 
2012, Aranda 2013

3  Wikipedia : ‘Precision and recall’

collection The Songs of Bilitis (1898) serves as 
an illustration. A literary invention of the Bel-
gian writer Pierre Louÿs (1870 – ​1925), these po-
ems were presented as the genuine homoerot-

ic autobiography of Bilitis, a companion of the 
sixth-century b.c.e. poet Sappho, purportedly 
discovered during German archaeological ex-
cavations in her scrypt on Cyprus. It took some 
time for literary critics to recognize the hoax, 
and Bilitis’s full name, Legibilitis, remained 
unknown until it was recovered by this author. 
One striking aspect of this story, common to 
funerary epigraphy, is that writing — ​meant to 
be disclosed — ​creates an Ariadne’s thread be-
tween the past and the present while simulta-
neously remaining inaccessible, entombed in 
the darkness of a grave. Moreover, while the 
inscription lends an audible voice to the dead, 
the script, engraved in ‘primitive capitals’,[4] 
resembles desiccated bones, including the dis-
tinctive distal protuberances known as condy-
lar serifs. The writing pictographically warns of 
the mortal dangers of excessive legibility, akin 
to the effect of a blinding light. The poetess 
explicitly states in one of her poems : ‘An old 
blind man lives up on the mountain. / For hav-
ing peeped at the nymphs, his eyes / have long 
been dead.’ [5] d The conclusion of our dis-
cussion is that purposeful illegibility reveals a 
counterpart to the Crystal Goblet, the Frost-
ed Glass theory of legibility.

4  Loüys 1898 : 23
5  Loüys 1898 : 35 [bucolic no. 5]

Definition 15. Concealment — Reduced legibility 
has its own usefulness, to repel and attract.
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The insomniac sufi’s Ugraphia
—
The reader imagines the content of the empty book 
she is holding before her eyes for eternity. Nobody 
else sees what she sees. It’s the perfect cryptograph-
ic legibility. i Tomb effigy of Eleanor of Aquitaine (c. 
1124 – ​1204), Queen of France and England, next to her 
husband, King Henry II Plantagenet (1133 – ​1189), and 
her son, Richard I, the Lionheart (1157 – ​1199). Goo-
gle Maps 2016, Shah 2016 [the zen of empty books], 
Gopnik 2025 : 24
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Is it really incongruous to ask what the func-
tion of legibility may be ? The case studies seen 
in the preceding pages, and those to come, de-
pict a spectrum of legibility, running from high-

ly desirable to undesirable through irrelevant 
and various subtypes, such as contextual or par-
tial. Consider how different legibility optimi-
zation is for casual reading, fast reading, soft-
ware code, transportation signage, low vision 
conditions and pathologies, Braille, machine 
reading, and so forth. The implication is that . . . 

Definition 16. Spectrum — There are degrees 
and kinds of legibility, for different contexts and func‑
tions. d We may therefore speak of functional 
legibility instead an undetermined legibility.[1] 
To put it in more generic & abstract terms, legi-
bility is a set of script qualities that meets the re-
quirements of a specific function. Since legibil-
ity fulfills many functions, the corollary is that 
legibility is multiple, not unique and universal.

1  ‘Functional legibility’ mirrors the term ‘functional litera-
cy’, which is the ability to manipulate writing for limited func-
tions : signing one’s name, for example, or recognizing only the 
few toponyms that matter during a trip abroad, such as 東京 (To-
kyo) or middle BrT (Middle Earth). i Thomas 2009 [func-
tional literacy in general and in Ancient Greece]

What is the historical evidence in favor of prog-
ress in legibility ? A panorama will show two cat-
egories emerging from the mists of the past, 
bioscript and mechascript.

Bioscript — Did the fate’s hand play a role 
in legibility’s story, when Steve Jobs (1955 – ​2011) 
continued to attend calligraphy classes at Uni-
versity of California, Berkeley, after dropping 
out of all other subjects, to which he credit-
ed the typographical excellence of the Macin-
tosh ? [2] Was it the discovery of <space> that 
spelled the end of voiced reading, improved 
legibility, ushered a Renaissance, and brought 
Enlightenment to Europe ? [3] The Chinese do 
not between words see the void, but did invent 
printing before Gutenberg ! The creation of the 
zero made mathematics easier, but are any one 
of the Indian figures’ incarnations more legible 
than any other (for ‘four’ : Devanagari ४, Per-
sian ۴, Arabic ٤, or Western 4) ? Doth the use by 

2  As the co-founder of the Apple computer company recalls 
in his biography : ‘If I had never dropped in on that single course [of 
calligraphy] in college, the Mac would have never had multiple type-
faces or proportionally spaced fonts.’ i Isaacson 2011 : 40 ​–​ 41.

3  The separation of words by blanks facilitated the transi-
tion from voiced to silent reading during the Middle Ages. This 
improvement in legibility had purportedly various social rami-
fications, including increasing literacy rates and contributing to 
the emerging culture of privacy, individuality, and social distinc-
tiveness. It remains baffling why word division was abandoned 
during much of antiquity, despite its benefits. i Saenger 1997 
[essential reading], Lund 1999 : 25 note 22, Martin 1995 : 67 – ​68, 
Eisenstein 1979 : 83 ​–​ 85, 230 –231, Svenbro 1993 [Greek antiq-
uity], Coulmas 1996 : 454 – ​455, 550 – ​551 [interpretation of evo-
lution], M. 2019 [variability of phenomenon]

Definition 16. Spectrum — There are degrees and 
kinds of legibility, for different contexts and functions.

SP3CTRUM 3V1D3NC3
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Messrs. Ibn Muqla, Dürer, Grandjean, Renner, 
and Knuth of compass, ruler, and Bézier curve 
make the so-conjured Euclidean geometry of 
letters more legible ? [1] We abandoned teach-
ing Copperplate, Sergent-Major, and Sütterlin, 
but the legibility of children’s handwriting did 
not improve with the adoption of print script, 
a scholastic trend backed by UNESCO & dis-
approved by the Association Typographique 
Internationale, nor with the inescapable in-
junction to use fat pencils, based on non-exis-
tent ‘‘‘research’’’.[2] The demise of the esoter-
ic Fraktur was as much an attempt at National 
Socialist imperialism (to help carry out inter-
national propaganda campaigns in a more fa-
miliar script), as it was an expression of Hitler’s 
(1889 ​–​ 1945) repressed inferiority complex (to 
have a grander printed media than the United 
States), and an ideological misunderstanding 
(on the script’s presumptive Jewish lineage).[3] 
Examples of decadent scripts abound, suggest-
ing Bacchus’s hand in Clio’s tortuous walk : Did 
the Persians really invent a ‘broken script’, the 
illegible shekaste, at the precise time when their 
Ottoman neighbors wrote the clear naskh with 
mechanical precision ?! [4] None but the bam-

1  The Abbasids’ vizir Ibn Muqla (885-86 ​–​ 940) is credited 
with devising a generator principle for Arabic letters based on 
square dots and the circle, which remains valid to this day as cal-
ligraphic metrology. The Enlightenment typeface Romain du Roi, 
commissioned by King Louis XIV in the last decade of the seven-
teenth century, designed by a committee and with initial punch-
es cut by Philippe Grandjean (1666 – ​1714), was constructed on a 
fine orthogonal grid ; the Bauhaus typographer Paul Renner (1878 – ​
1956) created the successful geometrical Futura sanserif ; Don-
ald Knuth’s METAFONT language defines fonts mathematical-
ly. i EIr : ‘Calligraphy’, Mosley 2002, Eisele 2016, Knuth 1986

2  Sassoon 1999 : 70, 81, 94 – ​95
3  Hartmann 1999 : 258 – ​268, Rück 1993, Bain 1998, Walter 

1960 : 356 – ​357, Wikipedia : ‘Antiqua–Fraktur dispute’
4  The overly cursive shekaste — ​literally, ‘broken’ (Fraktur !)  — ​

had its heyday during the Persian Qadjar dynasty (1785 – ​1925). 
Like like [sic !] Chinese and Japanese cursive, it is difficult to read 
for a non-initiate. Poets seem to revel in the sinuosity of these 
styles, and when entire bureaucracies indulge in curly scripts, 

boo-ruffling Aeolus and Zhao Mengfu himself 
could be expected to read the fluid Chinese 
‘grass script’ caoshu ! [5] Are the towering accent 
clouds of Vietnamese an attempt at pointil-
list user-friendliness, or rice grains left over for 
Buddha ? [6] Jesus Loves You is the thorniest 
typeface in the grunge class, hardly outstrip-
ping even Flesh Wound .[7] While it is true that 
quadri-color voweling did not last long in Ara-
bic script, it did at least survive, reduced to ver-
milion, in illuminated Qurans.[8] Justification 
in medieval Hebrew codices seems to have had 
more to do with showing off the scribe’s virtu-
osity than with legibility.[9] Nay, I’m not done ! 
Surely we can trust the ever-practical Romans 
to devise the perfectly legible script — ​after all, 
script zealots pilgrim to the feet of Trajan’s Col-
umn in Rome, prostrating themselves before 
the perfection of its Eternal Roman capitals 
(Father Catich).[10] Surely their successor Char-
lemagne did nothing more than promote the 
Carolingian minuscule — ​which ‘was a total suc-

social decadence soon follows. i Kvernen 2024 : ‘Shikaste’ 
[samples], Kafka 2012 [bureaucracy and the French Revolution]

5  ‘Grass script’ is a Chinese cursive script, and Zhao Meng-
fu (1254 – ​1322) is hailed as one of the great masters of caoshu. 

i Fu 1986 : 30, 86 – ​87
6  While you should definitely eat what is on your plate, re-

member to leave a little something for others too, if only for your 
cat. You never know who’s reincarnation it is. i Personal com-
munication, Chieko Shindo, Japan/France. d A similar tradition 
exists in China regarding the tangyuan, a sweet dumpling eat-
en during the Chinese New Year festivities ; to attract good for-
tune, married couples should ensure that there are two dump-
lings left over, while single persons should leave one. i Yu 2019

7  Their three-dimensional counterpart, the Rhyzome type-
face, has philosophical connotations. i Miller 1996 : 50 ​–​ 52

8  In the early days of Arabic script, red, yellow, green, and blue 
dots marked diacritical vowels in deluxe Qurans. Later, vowels 
were distinguished by shape instead of color (ـ  َ for a,   ـِ for i,   ـُ for 
u). The colored script tradition persisted in Maghrebine manu-
scripts. i Kvernen 2024 : ‘Maghribi’ [illustrations], Déroche 
2006 : 222 – ​224 [color diacritics], Atanasiu 200* [visualization]

9  Beit-Arié 2003: 45
10  Shaw 2015, Wikipedia : ‘Edward Catich’ [1906 – ​1979 ; Amer-

ican priest, calligrapher, & paleographer, historian of the serif]
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cess in legibility’, according to modern paleog-
raphy, without further empirical ado.[1] Surely 
Renaissance’s Italian Humanists consciously 
designed a ‘careful and clear’ handwriting (Pe-
trarch to Boccaccio dixit) and typefaces, both 
roman & italic (Griffo for Aldus facit), by con-
cocting their salmagundi of Roman capitals, 
Carolingian minuscules, and black Gothic fla-
vor, packaged in the mystique of Classical an-
tiquity, a dowry for posterity that defines the 
Latin script to this day.[2] The Darwinian ques-
tion is all but settled : Latin script’s fitness for 
diffusion is such that it outgrew its Mediterra-
nean cradle, sailed through the Pillars of Her-
cules, set foot on the Moon, on Mars, and left 
our solar system behind on its way to the stars.
[3] We can only marvel at the genius of this writ-
ing, and at such textbook progress in legibility. 
Vale ! d The unquestionably divagatory nature 
of the preceding litany only reflects the paleog-
rapher’s embarrassment at being hard-pressed 
to bring forward a consequential body of sub-
stantiated evidence on the possible progress of 
legibility in the evolution of handwriting. Not 
to leave the gentle reader empty-handed, I will 
produce one case of what I believe to be such a 
progress. d The Persian nasta  līq fits better — ​
to the unanimous acknowledgment of both Ira-
nians & Arabs — ​the letter frequencies of Far-
si than do Arabic styles, thus resulting in more 
harmonious & legible texts.[4] Conversely, a nas‑
ta līq Quran is an atrocious disfiguration. There 
are two primary reasons behind this aesthet-
ic disposition. First, due primarily to the use 
of the definite article al- ( ال ), vertical strokes 
abound in Arabic script transcribing Arabic lan-

1  Martin 1995 : 129, Daniels 1996 : 319 – ​320
2  Martin 1995 : 193 – ​194, 303 – ​305, Bischoff 1990 : 146 –149, 

Daniels 1996 : 323 – ​324, Wardrop 1963, Ullman 1960, Carter 
2002 : 45 – ​67 [typography] d Francesco Petrarca (1304 – ​1374), 
Giovanni Boccaccio (1313 – ​1375)

3  Wikipedia : ‘Voyager Golden Record’
4  Atanasiu : 1999 : 91 – ​92, 2006 [extended version] : 38 note 28

guage, a quasi-aural beat emphasized by com-
mon Arabic hands such as the majestic thuluth ; 
that is,something that simply cannot be repro-
duced when using Arabic script for the Persian 
language, which in fact lacks articles altogether. 
Second, certain letters that are not connected 
to their neighbors despite the cursive nature of 
the Arabic script — ​rā , dāl, and wāw, such as in 
the Persian word رود rūd ‘river’ ( ںهر nahr in Ara-
bic) — ​produce by their frequency in Persian a 
quantity of finely segmented words, allowing 
Persian writers to stack characters to a degree 
physically impossible for their Arab brothers 
without overlapping. Compare a nasta  līq bas‑
mala  with a thuluth one  .

Mechascript — So much for the paleogra-
phy of legibility. In the meantime, a wealth of 
evidence in favor of legibility improvement is 
furnished by the history of typography. In fact, 
legibility has been a steady concern of printers 
ever since Gutenberg ensured that his printed 
Bible mimicked manuscripts in classy textura 
hands to prevent charges of illegibility from 
being leveled against his brand-new technolo-
gy. It turned out that his artifice was of such 
perfection as to allow prints to be sold dearly 
by unscrupulous printers as handwritings and, 
in Paris, to be accused of sorcery by panicked 
and jealous copyists, it being common knowl-
edge that the ‘black art’ [= ink intensive] was 
invented by Faust [= Johann Fust (1400 – ​1466), 
Gutenberg’s investor], and produced by ‘print-
er’s devils’ [= apprentice boys].[5] The Italian 
Humanist printers, for their part, took similar 
care of legibility by adopting what were deemed 
the styles of antiquity, a gold standard of an-
cient typeface beauty and legibility revived in 
Romantic garb by the ‘apostle’ of British Arts 
and Crafts typography, William Morris.[6] The 

5  Marshall 2017 : 47 – 48, Greswell 1818 : 7 – ​10, Eisen-
stein 2011 : 107

6  ‘I began printing books with the hope of producing some which 
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rise of sanserif at the onset of the Industrial 
Revolution,[1] culminating in the omnipres-
ence of Helvetica, Futura, and lesser Univers-
es,[2] is a textbook illustration of the success 
of a script being due as much to increased leg-
ibility (in terms of visibility for public adver-
tisements & saliency of newspaper headlines) 
as to other factors, as diverse as novelty, ideol-
ogy (pre-Shelleyian philhellenism), fashion 
(post-Napoleonian Egyptomania), class (ser-
ifs for the man of means, discernment, and taste, 
and sanserifs for the tabloid consumer), pro-
duction and costs (easy to cut and draw), and 
competition (between the producers of what-
ever the types were advertising, as well as be-
tween the type foundries themselves). Craft-
ed in 1968, the OCR-A and OCR-B typefaces, 
familiar to us from credit cards, bills, and pass-
ports, are notable in the annals of legibility re-
search, having been expressly developed for 
optimal dual use by both human and machine 

would have a definite claim to beauty, while at the same time they 
should be easy to read and should not dazzle the eye, or trouble the 
intellect of the reader by eccentricity of form in the letters.’ i Lox-
ley 2004 : ii, Goudy 1977 : 148 – ​149

1  The links between the Grand Tour of Europe and the Le-
vant, the spirit of Romanticism, epigraphical scientific endeavors, 
and the advent of sanserifs are beautifully cast in a book by the 
St Bride’s Printing Library librarian James Mosley, and recount-
ed with no lesser verve by Stanley Morison himself. i Mosley 
1999, 2007, Morison 1972 : 315 ​–​ 339

2  The sleek, industrial typographic style developed in the 
interbellum years in Switzerland became the defining style of 
international typography in the post-war era. Its flagship type-
face, Helvetica, carries in its digital font information by Lino-
type the following description : ‘no ornament, no emotion, just 
clear presentation of information’. To Shannon’s ears, this would 
sound like the perfect communication channel, devoid of inter-
ferences, were he to take Linotype’s advertisement at face val-
ue. i Hollis 2006 d The story of Helvetica’s creation reads 
like the product of cut-throat competition between typographic 
hardware firms and industrial customers, involving many inter-
woven layers of designers, draughtsman, punch cutters, man-
agers, and customers, rather than the mooning musings of an 
inspired solitary artist. i Müller 2009

readers.[3] To this day, legibility remains a com-
mon selling point for fresh typefaces, an argu-
ment empowered with the aura of objectivity 
and ring of potential rise in market revenue (or 
so the student of any earthbound visual com-
munication school will be taught).[4] d Guten-
berg’s legibility angst was justified : poor aes-
thetics and legibility have been impediments 
to the adoption of mechanical means for 
mass-reproducing Arabic script. The use of 
block printing for amulets, at least since the 
ninth century, Mekkan pilgrimage certificates, 
and paper money, in Mongol Persia, remained 
marginal and ephemeral, while Arabic typog-
raphy was more common in Christian Europe 
than in Islamic realms.[5] Of particular concern 
was the typesetting of the nasta līq, with its com-
plex spatial arrangement and fluid shapes. Thus, 
when lithography appeared in the nineteenth 
century, it rapidly became popular in the area 
between Persia and India, where nasta  līq was 
endemic.[6] The facsimile reproduction of hand-

3  Frutiger 1967
4  In font file informations you can read that ‘Palatino was 

designed for legibility’, that Century Schoolbook has ‘inherent 
legibility’, and on Comic Sans : ‘This casual but legible face has 
proved very popular with a wide variety of people.’ In the more ex-
tensive space provided by publicity brochures, you learn that 
the acclaimed Futura typeface (1931), by Paul Renner, was mar-
keted on ‘scientifically proved’ grounds of excellent legibility, 
although, in fact, there was little research to speak of. i Lund 
1999 : 107 – ​111, Burke 1998 : 112 – ​113

5  Schaefer 2006 & 2014, Aksoy 2000, EIr : ‘Čāv’, EI2 (6) : 
‘Mat.ba a’, 794 – ​807 d It is unclear why block printing succeed-
ed in East Asia but not in West Asia.

6  EI2 (6) : 794 – 795, 803 – 807, Nemeth 2017 : 150 – 151, 153, 
286 – 288, 448 d Lithography (*1796) necessitates that script be 
written in reverse to appear the right way when printed ; offset li-
thography (*1853) removed this constraint, through the use of an 
ink-transferring roller between the lithographic stone and paper. 
As this technology demanded some mental gymnastics and ex-
ercising on the part of the aspiring lithographic scribe, similar to 
the know-how of seal makers, or, for that matter, of the typeset-
ters, it was useful that ‘mirror writing’ happened to be a genre of 
the Arabic calligraphic repertoire. iMassoudy 1982 : 132 – ​135
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writing by the lithographic process provided 
readers with a familiar and legible yet mass-pro-
duced script, in addition to being economical-
ly advantageous and allowing easy integration 
of text and image. Lithography is a good exam-
ple of optimization in mechascript and its 
adaptability to graphical and sociocultural spec-
ificities. Noteworthy, it is based on the symbi-
osis of bio- and mechascript, and it demon-
strates the pivotal importance of legibility in 
the success of information technologies and 
the impact on transformation and progress in 
society, culture, education, health, and politics. 

d Underlying mechascript is standardization 
& encoding of written communication for infor-
mation interchange, whose optimality depends 
on avoiding confusion & mutatis mutandis on 
legibility. Because writing is inherently stan-
dardization & encoding, it also characterizes 
bioscript, as reflected in alphabetic order and 
the use of radicals to construct Chinese char-
acters & organize dictionaries. In mechascript, 
this sophistication reaches its zenith with the 
unification of scripts, both present & past, with-
in a single encoding standard : Unicode. More 
so than bioscript, mechascript accelerates leg-
ibility research through rigid technical con-
straints and its capacity for mass production, 
high speed, and precision. A story from China 
exemplifies how mechascript, in conjunction 
with culture, fosters a self-sustaining cycle of 
script optimization for specific needs. In times 
when literacy was limited, people venerated 
the power of the written word, so scraps of in-
scribed papers were collected & burned in ‘char-
acter burning pagodas’ (xizita 惜字塔).[1] The 
tradition endured, as ritualized writing crema-
tion also served the important function of com-
municating with gods, ghosts, & ancestors : 
script ascended in smoke to the heavens, the 
ashes dispersed on earth and water to chthon-

1  He 2004 : 13, Myrvold 2010 [writing disposal across cultures]

ic spirits, or were dissolved in liquids and in-
gested as medicine. These character burning 
pagodas now operate as telephone booths of 
sorts, and writing burning as facsimile exchang-
es with the netherworld.[2] Important messag-
es are costly calligraphed by professionals on 
special paper that burns to fine dust, and as the 
interworld exchanges intensified, the support-
ing technology of mechanical word reproduc-
tion, its architectural infrastructure, and fire 
safety regulations have to improve. d Legibil-
ity improvements are rarely as spectacular as 
the apparition of a new branch in typeface tax-
onomy,[3] such as nineteenth-century sanser-
ifs, or the stupendous resolution of the Retina 
computer displays at the dawn of the twen-
ty-first century,[4] but are more often than not 
minute, painstaking, and arcane innovations 
and adjustments : open the ‘eye’ of an o, thick-
en its strokes, reduce its width contrast, sharp-
en corners, and it can be better distinguished 
from farther away ; [5] use ‘ink traps’, and one 
can avoid blotches on rapidly printed newspa-
pers ; [6] lighten the strokes of capitals to make 

2  Stacks of very legible and genuine-looking imitation mon-
ey too are transferred. d Scott 2007 : 20 – ​21, 58

3  For a infographic synthesis of 26 typeface classification sys-
tems i Childers 2013 ; for a book-length survey i Petri 2019.

4  Wikipedia : ‘Retina Display’, ‘Dots per inch’
5  Shape simplification, sharpening, and opening improve 

legibility at small print sizes, such as for footnotes ; conversely, 
titles are given more shape detail, such as delicate serifs. This 
procedure is known as ‘optical scaling’, and the design of the 
families of such fonts has been semi-automated, by interpola-
tion of reference shapes, hence the name ‘multiple master fonts’. 

i Ahrens 2007, Adobe 1995, Lund 1999 : 29, note 31, Wikipedia : 
‘Multiple master fonts’ d Examples :    [   ] 
vs.    [   ] (Minuscule [2007] by Thom-
as Huot-Marchand designed for 2 pt and 6 pt, scaled to 8 pt be-
tween brackets) ; Typographes vs. Typographes (Hoefler Text vs. 
Hoefler Titling [1991, 2001] by Jonathan Hoefler and Tobias Frere-
Jones) i Huot-Marchand 2018, Hoefler 2018

6  Take the letter ‘V’, and note how its branches meet at an 
acute angle ; within it, make a notch, like this :    ; when the 
character is printed, the notch will fill with excess ink, accumu-
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them less conspicuous, and they will sell bet-
ter in German-speaking lands, where majus-
cules abound.[1] Considering the amount of 
time spent by our contemporaries in front of 
computer monitors, special acknowledgment 
must be made of the heroic souls that have con-
tributed to progress in screen legibility, through 
manual work or software development focused 
on hinting, anti-aliasing, subpixel alignment, 
and specialized screen fonts.[2] Paragraph op-

lated by capillarity, and the V will look sharp :    ; with no 
notch, the ink will blunt the angle :    . This is called an ‘ink 
trap’ and was invented to preserve the shape of characters un-
der the constraints of printing, especially of fast-moving rotary 
presses. For the same purpose, but to protect outer edges, there 
are tiny spikes, called ‘horns’, in phototypesetting. One type-
face with ink traps is Bell Centennial, illustrated here, designed 
by Matthew Carter in the 1970s for AT&T’s telephone directo-
ry. A recent ink trap extravaganza is    by Tobias 
Frere-Jones (2016). Dubbed a ‘light trap’, the technique should 
improve legibility on low- & medium-resolution digital displays, 
a design principle for the B612 typeface commissioned by Air-
bus for cockpit instrumentation (KMQZ  ). i Wikipedia : 

‘Bell Centennial’, Sherman 2005, Frere-Jones 2018, intactile 
2017, 2021, Stock-Allen 2016 : 63 – ​63 d Both ink trapping and 
optical scaling use outline sharpening. As the sensitivity of the 
human visual system decreases with stimulus size, finely print-
ed characters lose information at high frequencies and appear 
blurred. By sharpening the typeface, the designer augments 
the power of high frequencies and maintains the desired per-
ceptual character shape. The effect was observed by William A. 
Dwiggins (1880 – ​1956) while creating marionettes, and he sub-
sequently applied it to typeface design. i Unger 1981 d Ink 
spread in general is a script distortion factor over which type-
face designers have little control. It is sufficient to change the 
printing polarity (inking the area around characters and leaving 
them uninked) to produce thinner strokes, or even break up the 
strokes. Usually, in such cases, the use of a slightly bolder face 
solves the problem. However, if a white-on-black page is read 
during a sunny day, and half of it is in shadow (i.e., if there is high 
luminance contrast between parts of a texture), then the sunni-
er characters will appear bolder than the shadowed. The dispar-
ity is due to the impossibility of simultaneously properly focus-
ing the eye on highly contrasted areas ; photographers known 
this problem as ‘under-’ and ‘overexposure’, and also know one 
solution : high-dynamic-range imaging (HDR).

1  Monotype 1956 : 14
2  ‘Heroic’ is not at all a hyperbolic qualifier to describe those 

timization is a further aspect of legibility, which 
comes naturally to handwriting, but is an ardu-
ous task when it touches the finer points of mi-
crotypography.[3] Printers never tire of repeat-
ing that even the best typeface can be ruined 
by sloppy composition.[4] Here, the parame-
ter is no longer the shape of individual charac-
ters, but rather the shapes that emerge from 
setting an entire text block : the topology of 
texture. As discussed above, the goal is a uni-
form page ‘gray’, or a texture void of uneven-
nesses that might unduly detract from reading, 
with the principal means of achieving this be-
ing suitable kerning, hyphenation, justifica-
tion, and avoiding rivers.[5] Moreover, there 
are even greater scales of legibility. When writ-
ing by hand, one struggles to modify what has 
been written ; in digital media, however, mod-
ification is trivial. A statistician will respond 
with incredulity when informed that novel 
chapters tend to end about halfway through 
the last page (I speak here from experience), 
yet a company important in the history of desk-
top publishing, URW of Hamburg, has devel-
oped software for chapter composition, to ad-
dress automatically the problem of too-short 
or too-long chapter coda.[6] d Aside from the 
printing industry and graphic designers,[7] oth-

with an experiential understanding of what manual font hinting 
means : it consists in finding, by trial and error, & with great Finger-
spitzengefühl [fingertipperspicacity], the best placement for pix-
els to preserve character shape at low resolution. The other tech-
niques mentioned are somewhat similar in that they are meant to 
combat shape distortion induced by quantization. i Haralam-
bous 2007 : 505 – ​548, Wikipedia : ‘Font hinting’, Stamm 2011

3  de Vinne 1904 : 89 – ​90
4  Lund 1999 : 19
5  Karow 1992, 1998, 2013 [URW’s comprehensive composi-

tion technologies], Kindersley 2001 [a lettercutter on kerning]
6  Karow 2013 : 39 – ​42
7  E.g., this is the  typeface by Sofie Beier (2009), 

and this is  by Antonia Cornelius (2017), both devel-
oped on the basis of psychophysical experimentation. i Bei-
er 2012, Cornelius 2017, Bigelow 2019 [further such typefaces]
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er professionals have made expert contribu-
tions to legibility research, with optometrists 
having designed letter-based visual acuity charts 
used the world over,[1] psychologists becom-
ing involved in typeface development for nor-
mal-sighted people ,[2] or those affected by low 
vision, dyslexia, and other impairments,[3] and 
educators researching scripts suitable for chil-
dren.[4] If we extend the scope of legibility to 
cover notations, such as for mathematics, mu-
sic, or dance, heraldry, kinship, and road signs, 
and information visualization in general, we 
will discover further contributor categories 
and a strong level of experimentation and ad-
vancement, at least in terms of the sophistica-
tion and accumulation of available solutions.
[5] d To counter a rosy image of typographic 
legibility improvement, traffic lettering is a so-
bering case in point. On this topic, substantial 
investment has been made throughout a cen-
tury of scientific research ; despite this, the cus-
tom-designed typefaces or those culled from 

1  E.g., the SLOAN  typeface for optometry, by Louise 
Sloan (1959) and Denis G. Pelli (1990). i Rubin 2013 : 44 ​–​ 46, Pel-
li 1988, Bailey 2016, Wikipedia : ‘Snellen chart’, ‘Sloan letters’, 
Germano 2017 [a nonpareille cultural history of the eye chart, by 
an editor, and author, himself, of On Revision : The Only Writing 
That Counts, of which recalcitrant matter there is never enough]

2  E.g., Graphophonic (1990) is a typeface design concept de-
veloped by the psychologist Thomas Sanocki consisting in trans-
lating phonological differences into visual distinctions, such as 
the two shapes of ‘c’ in ‘   ‘ & ‘   ’. i Sanocki 1990

3  E.g., OpenDyslexic for dyslexics, by Abelardo Gonza-
lez (2012). i Wikipedia : ‘OpenDyslexic’, Hillier 2006 [cre-
ator of the Sylexiad typeface], Xiong 2018 [evaluation of oth-
er dyslexia typefaces]

4  E.g., this is the Sassoon Primary typeface for children, 
by Rosemary Sassoon and Adrian Williams (1998) and this is the 
Écriture typeface, commissioned for public schools by the French 
Ministry of Education from the graphic arts school École Éstien-
ne, Paris (2013). i Sassoon 2018, MEN 2013

5  Daniels 1996 : 785 – ​879 [encyclopedic reference], Caraës 
2011 : 50 – ​51 [fascinating Inuit kinship diagram by Jean Malaurie], 
Sauer 2009 [music notations, lavish], Pastoureau 2018 [heraldry, 
gorgeous], Tufte 1990 [information visualization, buy it now !]

catalogs exhibit great variety.[6] That no agree-
ment has been reached by scientists on an ap-
plication of such import to modern life high-
lights the limits of legibility optimization.[7]

Synthesis — At this point, the reader has 
likely sensed the presence of two evidential cat-
egories for progress in legibility — ​bioscript and 
mechascript — ​and acquired a vague notion of 
their nature. I will now examine the elements 
that they share in respect to legibility progress, 
i.e., the issue of consistency, before turning in the 
next section to a formal model. d The basis of 
a legible handwriting is consistency in produc-
tion of instances of the same character.[8] This 
is the fearsome drill inculcated in elementary 
schools,[9] as well as the bread and butter of the 
daily effort of the scribes of yore.[10] While the 

6  Wikipedia : ‘List of public signage typefaces’
7  Florian Coulmas made a similar remark on writing systems 

not converging to a single optimal solution. i Coulmas 2009 : 5
8  This does not necessarily mean that characters need to be 

identical : local adaptation is desirable.
9  Harry Potter, in the Order of the Phoenix, was punished by a 

malefic schoolmistress by having to copy the sentence ‘I must not 
tell lies’ with the magic Blood Quill, which engraves the words on 
the skin as they are written and uses the blood flowing from the 
wound as ink. Quills with various other highly useful scholastic 
properties appear in the Harry Potter world (e.g., the anti-cheat-
ing, auto-answering, and spell-checking quills), but none im-
prove legibility. i Wikipedia : ‘Magical objects in Harry Potter’

10  I was tempted to add that the highest degree of consisten-
cy can be found on lapidary inscriptions of public monuments. 
However, manually carved lettering can display a subtle and 
harmonious variability equal to calligraphy, its sensuousness 
tempting the finger to caress its sun-bathed outlines and probe 
its mossy depths. This sort of physical interaction feels liberat-
ing from the despotism of writing that demands to be read and 
its wretched attempts to remain legible, ad æternam. My temp-
tation can be replicated by any visitor to the good cities of Cam-
bridge in England or St. Gallen of Switzerland, cities replete with 
many street and building names lettered by the artists and writ-
ing theoreticians David Kindersley and Jost Hochuli. It is the re-
placement by typography of such visual and spiritual liveliness 
with industrial soulless uniformity that was deplored by the Vic-
torian art critic John Ruskin (1819 – ​1900) : ‘that abominable art 
of printing [that] makes people used to have everything the same 
shape’. i Cardozo Kindersley 2010, Shaw 2011, Carpo 2011 : 81
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overt justification is visual noise reduction, the 
unspoken aim is social compliance. Less ran-
dom handwriting also facilitates communica-
tion via standardization, is itself limited by the 
need for the ductus to be adapted to the graph-
ical context, as well as by the functional diver-
sification of scripts. The levels at which consis-
tency operates are both individual & social : for 
character generation consistency, and for the 
regulation of writing styles. The nature of the 
interface between thoughts and visible script 
determines the nature of the level of individual 
consistency. For the human system, this means 
the consistency of the biological performance in 
writing production, by customary means (such 
as fluid hand movements) or neural interfaces 
attached to computers and robotic writing in-
struments. As the work of children filling page 
after page of writing exercise books suggests, 
the nature of bioscript performance is fluctu-
ation : initial training is followed by a contin-
uous struggle to maintain quality and ends in 
progressive decay, similar to a sports activity 
and drawing zen circles.[1] When writing is pro-
duced artificially (e.g., by mechanical print or 
electronic display), consistency of character 
instances is less of an issue, with the problem 
becoming one of visual consistency across me-
dia and conditions. Contrary to bioscript and 

1  The ensō, a circle drawn in a single stroke, encapsulates a 
host of ideas about the nature and purpose of legibility, many 
of which are at odds with the pursuit of perfection characteriz-
ing its understanding in the Western world. Concretely, a perfect 
circle cannot be produced, given the limitations of human kine-
matics, and the materiality of the brush & paper. Thus, the ensō 
stands for the quest for an ideal, & reveals the mistake of consid-
ering the ideal as being (Euclidean) perfection, rather than cop-
ing with the (fractal) ‘imperfection’ of life and nature. ‘Legibili-
ty’ may even be beside the point : the writer of the ensō tries to 
achieve a certain mental state (of pleasure, concentration, spir-
itual enlightenment, etc.), which the reader attempts to recover 
from the visual trace. Both may acquire karma from such deeds as 
those of the Instanbulite calligrapher Hasan Celebi copying for 
two years the same sentence. i Seo 2007, Atanasiu 1990 : 137

sports, progress in mechascript performance can 
last longer and attain (in some regards) high-
er quality, paralleling progress in engineering. 
Consistency is a matter of both individual per-
formance and social organization. The primary 
regulatory instances of writing consistency are 
state administrations, which generate writing 
models and manage their use ; the industry and 
the arts, acting as generators ; and the educa-
tional system, acting as conditioner of writing 
consistency. All these organizations, in addition 
to the general public, are also the source of in-
creased writing entropy, the antithetical force 
to consistency. d What progress in consisten-
cy — ​and, implicitly, in legibility — ​is detectable 
through this reading frame ? Bioscript and the 
social regulation of styles appear in a state of 
perpetual transition between progress and re-
gress, which is at best an inconclusive finding 
regarding the possibility of perfect script. In 
this way, the divide between bioscript and me-
chascript mirrors that between oral and liter-
ate cultures, betwixt the floating worlds of ka-
leidoscopic polysemanticism of aural waves 
and the fixed point-of-view of vision.[2] d Now 
that this divide has been established, we might 
next ask about its impact on the evolutionary 
paths taken by the two script categories. An es-
sential feature of machines is that they enable 
the indefinite reproduction of optimal script 
shapes. Walter Benjamin might have said that 
handwriting is for recording & adorning, while 
typography is for the multiplication of words 
and monies.[3] This did not escape the attention 
of medieval monks, as typography spelled the 

2  A teaser for this well studied topic : ‘Prose remained oral 
rather than visual for centuries after printing. Instead of homoge-
neity there was heterogeneity of tone and attitude, so that the au-
thor felt able to shift these in mid-sentence at any time, just as in po-
etry.’ i McLuhan 1962 : 136 [quote], Goody 2000

3  Walter Benjamin (1892 – ​1940), the sociocultural critic and 
author of ‘The Work of Art in the Age of Mechanical Reproduc-
tion’ (1935).
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end of a certain concept of calligraphy ; prog-
ress had certainly been made towards attaining 
the bliss of Perfect Shapes, but like Paradise it-
self, that stage was ultimate. Thus, penmanship 
became an activity of never-ending sensorimo-
tor self-improvement, meditation, emotion 
expression, social vanity, and aesthetic hedo-
nism. Mechascript, however, is strongly char-
acterized by steady progress, and if all things 
remained as they are, it would not be long be-
fore engineers had solved the vexing problem 
of perfect legibility and cracked open the gates 
of Utopia. If we believe in artificial intelligence, 
the end might indeed be near.

Formalization — First a definition, then 
a model. d The terms { bio | mecha } script are 
short for ‘biotech script’ and ‘machine-medi-
ated script’, respectively. They draw attention 
towards (a) the fact that between a source of 
script & its realization exists at least one me-
diating interface, (b) the kind of interfaces, and 
(c) which is the predominant kind.[1] The first 
interface is endogenous to the source ; the sec-

1  ‘Biography’ had to be eschewed for obvious reasons of syn-
onymy, as did ‘technography’, used to denote specialized scripts, 
such as the International Phonetic Alphabet used by linguists. 

‘Mecha’ is a Japanese manga and anime term designating mechan-
ical contrivances, from powerful or magic tools to the wearable 
suit robots of Gundam (1979) and Neon Genesis Evangelion (1995). 
There is also the French typographical term ‘mécanes’, used to 
designate a class of typefaces with a ‘mechanical’ look, that is, 
the slab serifs. i Daniels 1996 : 628, 631 ; Wikipedia : ‘Mecha’, 

‘Vox-ATypI classification’ d The invention of { bio | mecha } script 
stems from a lack of terminology to express the ideas disclosed 
herein. ‘Handwriting’ (a.k.a. ‘chirography’) and its pendant ‘ty-
pography’ are restrictive terms, given the broad possible range 
of script production (by hand, feet, mouth, or even by thought 
given adequate instruments), the biological aspects involved 
(e.g., cognition, perception, sensorimotor system, physiolo-
gy), the technologies (e.g., stylus, printing, electronic, and fu-
ture means), and even the script producers (while the realm is 
fictional, we still need to be able to speak about writing gener-
ated by non-humans in literature or cinema). d Since its incep-
tion, long before printing, writing was seen as a ‘technology of 
the intellect’. i Ong 2002 : 2, 18 ; Goody 1968 : 1

ond is exogenous. Typically, one is biological (a 
human), while the other is artificial (a mecha-
nism), but not necessarily : dictation uses a bi-
ological scriptor as interface, and visual com-
munication can take place between robots. Fur-
thermore, various amounts of each kind usu-
ally coexist, and even low-tech interfaces can 
have a relatively complex fabrication process.
[2] Thus, { bio | mecha } scripts are to be taken 
cum granum salis, as practical shortcuts. d The 
present discussion revolves around progress in 
writing, in which we distinguish, as mentioned 
in the introductory remarks to this book, the 
abstract encoding system of messages (writing 
system) and their visual representation (script) ; 
it is the latter that is our particular focus. We 
have identified two segments of interest in the 
writing process, a biological and a mechanical 
segment. The former is itself dissectible for 
our purposes into perception, cognition, emo-
tion, motor programs, physiology, and biologi-
cal noise. Mechanical technology acts as an in‑
terface between mental and material represen-
tations of script ; the thickness of the interface 
corresponds to the complexity of the technol-
ogy of script production, while the transpar‑
ency of the interface qualifies the quantitative 
and qualitative script transformation intro-
duced by the technology. Both factors deter-
mine the location of a script on the spectrum 
between bioscript and mechascript : the in-
terface thickness in factual terms of the ma-
chinery involved, and the interface transpar-
ency in terms of perceived results. For exam-

2  For example, the simplicity of László Bíró’s (1899 – ​1985) ball-
point pen obfuscates the lengthy experimentations that were 
necessary to develop such an unobtrusive artifact. Or consid-
er the logistics of organizing an expedition into the delta of the 
Tigris and the Euphrates to find the best reeds for Arabic callig-
raphy, or a hunt party for the mythical snow dahu of Mongolia, 
used to make the perfect Chinese brush ! Suddenly, these mun-
dane implements will appear quite valuable and worth treasur-
ing in pen cases inlaid with diamonds.
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ple, drawing (writing ?) a heart emoji on sand 
with a finger is the level zero of bioscript (no 
exogenous mediation involved), while doing 
the same with an electronic stylus on an elec-
tronic signing pad is mechascript, mediated 
by a variety of computer chips, software, and 
materials science ; since both glyphs are simi-
lar, we might say that e-writing is a transparent 
script interface technology, as opposed to an 
opaque technology, such as when an inscruta-
ble algorithm converts the emoji into the char-
acter sequence love.[1] d These formalisms 
being provided, let us now consider how they 
affect legibility. As we have seen, production 
constancy is an important aspect of legibility.
[2] On the biological side, constancy depends 
on individual training and social organization, 
resulting in a constant need for maintenance 
in the context of a ‘messy’ and ever-changing 
set of human factors ; while on the mechanical 
side, constancy is the result of a more rational 
and organized approach, subject to as much 
sociocultural evolutionary pressure as logical 
and physical limitations. The mechanical inter-
face is, crucially, also located outside the human 
body and typically non-organic, meaning that 
it is more stable and easier to understand & re-
pair. In short, mechanically induced constan-
cy is easier to perfect than biological constancy. 

d The theoretical model presented herein ac-
cords with the reviewed historical exhibits. — 
Primo, insofar as we can speak about legibili-
ty progress, the phenomenon is not continuous, 
linear, and equally dense in sociocultural spacetime, 
and thus paralleling sociocultural evolution. — 

1  On writing ‘transparency’ i Spitzmüller 2013 : 53 – ​56
2  Constancy and the possibility of precise descriptions and 

reproducible processes are supplemental arguments for the pow-
er of the artificial reproduction of writing to help usher in forms 
of societies that are industrial and capitalist, dependent on sci-
entific advancement and technological know-how, the discov-
ery made time and again by book historians. i Eisenstein 1979 : 
53, 83 – ​85, Ong 2002 : 124 – ​125

Secundo, the above presents ample evidence 
in favor of the legibility progress of mechascript, 
as opposed to the murkiness surrounding bio-
script evolution, better qualified as transforma-
tion than progress, more a constant struggle 
than a straight road to the nirvana of legibility. 
However, the history of science & technology 
(backed up by the daily miseries that character-
ize the age of willfully smart devices) has shown 
that even mechascript does not necessarily im-
prove steadily, but is rather also subject to a se-
ries of missed opportunities and inefficient de-
cisions, even including the collapse of know-
how.[3] — Terzo, legibility improvement seems 
to occur primarily at the micromorphological level 
of script as an adaptation to specific rendering 
technologies, with slim evidence existing to sup-
port a general evolution of the deep structure of 
scripts towards greater legibility. — Quatro, it 
is conjectured that there exists progress in the 
written communication system at reader lev-
el, whose recognition performance improves 
by increased exposure to proliferating and diver‑
sifying scripts. — Quinto, some of the conclu-
sions on script legibility progress match those 
regarding progress in the evolution of writing 
systems, such as the model of ‘repeated bursts’ 
of innovation interspersed with stagnation, or 
the abandonment of the teleological stance on 
the inherent superiority of specific writing sys-
tems.[4] Universal scripts are also an idea with 
universal appeal ; in practice, however, they have 
been proven to be just that — ​a distant ideal.[5]

3  Mackenzie 1999, Diamond 2005
4  Huston 2004 : 5 – ​6
5  Kinross 2011 : 233 – ​245



Behind the scenes, inside the author’s brain  ·  CT scan, 2017

Human metabolism
—
That the famous quote on legibility  �
by the typographer Wolfgang Weingart,  �
reproduced opposite,  �
appears in various forms in the literature  �
is not by error but by design and circumstance.   �
The phenomenon reflects its author’s   �
philosophy of typography   �
as an infinite variation around the theme   �
of communicating with 26 letters,   �
akin to the graphically ever varying signature   �
representing the same legal individual. �
The quote originates in a typoscript of �
Weingart’s lecture notes, in which, he mentions,   �

‘the text and especially the visual material   �
will undergo slight changes   �
with respect to the most recent work results’.   �
Between 1972 and 1976, there were six recorded   �
German editions and four English versions,   �
possibly translated both ways by the author   �
and other editors. The lack of definite original   �
and perpetual metamorphosis of the quote   �
 (so vexing for the bibliographer)   �
is a fitting metaphor �
for the high rate metabolism of bioscript   �
and its incidence on legibility.   �

i Friedl 1986 : 41 [top quote],   �
Hunt 2020 : 40 [middle quote], �
Weingart 1999 : 235 [bottom quote],   �
Weingart 2000 : 376 [typoscript metadata]   �



Right-hand author’s upright handwriting

Right-hand author’s slanted handwriting

Left-hand author’s upright handwriting

Of what use is readability if there is nothing  
to excite us to take notice of a text?

What’s the use of being legible,  
when nothing inspires you to take notice of it?

What good is readability when nothing  
in the text attracts one to even read it?
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Machine metabolism
—

In contrast to handwritten and spoken language, the 
printed matter is graphically and semantically stable, 
being a cold thermodynamic entity with low entro-
py, and thus has more manageable legibility.     This 
is the perfection aimed for by the likes of Emil Ruder 
(‘a printed work that cannot be read becomes a prod-
uct without purpose’).     When Weingart laid out his 
master’s credo in what Herr Tschichold qualified as 
a lunatic’s style of bare legibility, and published it 
on the cover of the Swiss typographers’ association 
newsletter Typographische Monatsblätter (TM), he 
intended to prove the confines of such a restrictive 
concept of written communication.     He reinforced 
the point in a further TM cover layout for which he 
chose a far-sighted pronouncement of the German 
polyartist Kurt Schwitters : ‘typography can be art in 
some circumstances’.     He thereby incidentally ges-
tured toward art as a means to increase machine me-
tabolism, to the detriment of legibility.      In fact, just 
like biological entities, machines possess their own 
individuality.      It is exemplified here in the iterative 
interaction between a xerox copier (XRX) and a print-
ed text, the resulting confusion created for automat-
ed character recognition (Adobe Acrobat OCR), and 
inconsistent text correction by a large language mod-
el (ChatGPT4 AI).     With its peculiar charm, this ex-
periment is an invitation to reconsider the aesthetics 
of legibility.    i Ruder 1977 : 6 [Ruder quote], ÉCAL 
2017 :154 [Schwitters’ quote], Schwitters 2021 : 204 
[Schwitters’ quote in context], Fleischmann 2018 
[critique of Schwitters‘ quote, for whom typogra-
phy means, dadaistically, ‘Merz’], Bhatia 2024 [AI 
model collapse by recursive training on handwriting]

Patent for one of the first xeroxing machines  ·  Chester F. Carlson, 1940, US2357809A



Robustness to self-induced noise
—

XRX

▼

OCR

▼

AI

Copy No. 1

Typography can be art in some circumsrances
Typography can be art in some circumstances

Copy No. 15

ypograp yca.n.· e art 1nsome c1rcumstances
Typography can be art in some circumstances

Copy No. 20

T,·vpographyc1nbeart insornec;rcumSt:L7,:es
Typographic art in some circumstances

Copy No. 21

Typograph_~·c1nbe art 1nsofncc;rcumsta;7,:es
Typographic art in specific circumstances

Copy No. 34

[ recognition failed ]

[ no output ]
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‘Polygraphy’ designates the co-occurrence of 
different scripts within the same documenta-
ry unit. The legibility discussed up to this point 
has pertained to a single script ; this, is the typ-

ical case in legibility research, since our goal is 
to discover the single most legible script. How-
ever, scripts are seldom found alone. Like gre-
garious polyglot languages, modern documents 
contain a variety of typefaces and writing sys-
tems ; it is therefore necessary to investigate 
the relationship between polygraphy & legi-
bility, a vast & fascinating subject. d The first 
step is to ask whether polygraphy is a matter 
of legibility. To answer, one must distinguish 
between outline polygraphy (e.g., stylistic vari-
ants in text-processing software, such as reg-
ular, italic, bold, and small caps) and structure 
polygraphy (e.g., Hebrew juxtaposed with Ar-
abic on street signs in Jerusalem). In both cas-
es, pattern distinctiveness functions as a lin-
guistic marker at supra-character level, e.g., for 
EMPHASIS (capitals) or language identifica-
tion ( עברת vs. عيبر ). From this point of view, 
polygraphy is a readability-related rather than 
a legibility-related phenomenon. Nevertheless, 
the increase in character set amplifies the dif-
ficulty associated with perceiving, learning, 
memorizing, and producing characters. The 
co-occurrence of multiple scripts impacts in 
many related ways the identification of charac-
ters, thereby making polygraphy a matter of 
legibility, after all.

Definition 17. Extent — Legibility can char‑
acterize a single character, a set of characters, or an 
ecosystem of character sets. d As such, legibility 
contributes to make literacy — ​of which it is a 

component — ​a matter of degrees. In this regard, 
an oft-cited example in the literature on an-
cient literacy is that of a freedman in Satyricon, 
attributed to Nero’s (37 – ​68) courtier Petro-
nius (c. 27 – ​c. 66), an ‘arbiter of elegance’, who 
claims to be knowledgeable of only ‘lapidary 
writing’ (lapidariae litterae) ; that is, his ability 
to read extends only to neat monumental in-
scriptions, not hasty cursive writing.[1] This 
very same partial literacy can be reenacted by 
the readers themselves if they attempt to read 
Latin graffiti during a visit to Pompeii. More 
generally, ‘people did not relate to literacy as a 
single object, but as a collection of objects in 
different languages and type-faces ; in manu-
scripts or print ; as letters, pictures, or sound’.
[2] In short, as individuals, we can consider leg-
ible only a fraction of the myriad of script sys-
tems and styles that have ever existed, while 
each of them is legible to one or another mem-
ber of the collective readership. d Let us now 
examine some empirical evidence of the evo-
lution of the legibility of polygraphy. During 
antiquity private & administrative documents 
(e.g., Greek papyri), and even sumptuous pub-

1  Thomas 1992 : 8 – ​10 ; Petronius 1925 : 106 – ​107 [58.7]
2  Houston 2016 : 237

Definition 17. Extent — Legibility can character‑
ize a single character, a set of characters, or an ecosystem 
of character sets.

P0LYGR4PHY
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lic inscriptions (Trajan’s Column), were usual-
ly written in a single style, be this Latin, Greek, 
Hebrew, or other scripts. Part of the explana-
tion for this is that handwriting evolves in an 
idiosyncratic manner, similar to the unique-
ness of an individual’s speech, such that it is 
rare to develop more than one style.[1] There 
is also little utility in developing distinct hand-
writing styles, given that underlining or color-
ing (think medieval minium red and contem-
porary fluorescent yellow highlighters) offer 
straightforward methods of circumventing the 
learning of new styles for the purpose of text 
marking. One must to seek out ceremonial doc-
uments (the highly ornate initials of liturgic 
books) and multilingual administrations (the 
Rosetta Stone) to find polygraphy in some abun-
dance. During the long rise of the Renaissance, 
however, polygraphy proliferated, with sever-
al graphical innovations being developed in re-
sponse to practical considerations (orthograph-
ic symbols and mathematical notation) and in-
tercultural encounters. The adoption of Ara-
bic numerals was occurring in physical reality, 
while the search for a mythical past by Italian 
Humanists consisted in an imaginary elixir ob-
tained by mating Roman capitals with Caro-
lingian minuscules and the newly minted Ital-
ics. Bold, sanserif, small caps, lining figures, and 
other experiments in the visual design space 
followed in the subsequent centuries. The Vic-
torian age marked the pinnacle of polygraph-
ic exuberance (book title pages changed type-
faces every line, as if these disgorging script 
cornucopias were triumphal parades of the em-
pire’s riches through a Universal Exhibition).
[2] Maximalist discoveries of stylistic and pe-

1  Which does not preclude ‘myriapods’, writers practicing 
more than one script style, for private or professional reasons (sec-
retaries, copyists calligraphers, forgers). i Atanasiu 2016 : 3, 5

2  Daly 2015, Rosenberg 2003, Henkin 1998, Wikimedia : 
‘Parrywatercolour’ [the polygraphical invasion of Victorian Brit-
ish streets is memorably illustrated in a painting by John O. Par-

cuniary possibilities, such as the interpolation 
made possible by digital typography (the ratio-
nal system explicit in the Univers typeface) and 
harmonization across arbitrary sets of scripts 
spurned by globalization, the Internet, and Uni-
code, characterized the twentieth-century pro-
liferation of scripts (it takes only the click of a 
mouse to change fonts). A similar acceleration 
of polygraphic sophistication can be readily 
observed in scripts other than Latin : Japanese 
scripts with their own strands of history have 
come together, and today’s Japanese handwrit-
ing (not just typography) is an admixture of 
(Chinese) kanji, (round) hiragana, (angular) 
katakana, (Latin) rōmaji, (Indian) siddha .m, and 
(Arabic) numerals, while the interplay of na-
tive calligraphic and Western typographic con-
ventions define print.[3] In conclusion, polyg-
raphy endows script with a similar richness of 
expressiveness that intonation and gesturing 
provide to oral & visual communication. How-
ever, just as Byzantine manners make life so 
much more rewarding, so does polygraphy also 
come at the expense of legibility. d Through-
out the history of scripts, there are theoreti-
cal and practical enterprises of stylistic ratio-
nalization that counter the centrifugal forces 
of unbridled artistic creativity and polygraph-
ic promiscuity detrimental to legibility. Adri-
an Frutiger’s typeface Univers, released in 1957 
by the Parisian typefoundry Deberny & Pei-
gnot, is the emblematic example of the inte-
gration of disparate typefaces into a single sys-
tem of continuous variation along the weight, 
width, and slant axes, equivalent to the ‘peri-
odic table of fonts’ : , , .[4] 
Recent publications on polygraphy illustrate 
the basic tendencies at work in pairing scripts 
& designing families of scripts : harmonization 

ry (1810 – ​1879), Fantasy of a Billsticker, 1835]
3  Seeley 1991 [systems], Takagi 2015 [harmonization]
4  Osterer & Stamm 2014 : 88 – ​117, Wikipedia : ‘Univers’
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of some aspects and differentiation of others.[1] 
Aided by technical developments such as the 
PANOSE system for font description,[2] oth-
er visual dimensions have been incorporated 
into unified font design concepts (e.g., degrees 
of serifness in the Rotis typeface) and imple-
mented in a panoply of software tools (Don-
ald Knuth’s METAFONT, URW’s Ikarus, Ado-
be’s Multiple Master, and Macromedia’s Fon-
tographer, to name only a few milestones be-
fore the advent of variable fonts).[3] Paramet-
ric font design is today routine, resulting in un-
precedented number of typeface choices. The 
successes of technologies based on the Latin 
script may however obscure the fact that oth-
er script ecosystems have developed similar 
solutions to optimize polygraphic legibility. As 
already discussed, an integrated system of con-
tinuous multidimensional script variation mir-
roring the principles of Univers was used by 
tenth-century Muslim bureaucracies,[4] where-
as medieval Hebrew manuscripts evolved to-
wards a differentiation system between ele-
ments of the logical structure (titles, text, gloss-
es, etc.) based on the degree of script cursivity 
(square to semi-cursive to cursive).[5] d Turn-
ing to the future, the obvious matter to address 

1  Smitshuijzen AbiFarès 2012, Wittner 2018 d Until well 
into the twentieth-century typefaces from different writing sys-
tems had distinct looks (even italics and romans had their own 

‘personalities’, just as in their handwritten sources). Nowadays, 
they are generally integrated into homogenized superfamilies 
(in which the target stylistic characteristics are, typically, set by 
the Latin script). This global standardization has made more dif-
ficult to differentiate languages in multilingual dictionaries, and 
on multilingual product labels, to refer to the impact on just two 
document types. i Sadek 1997 [polyglot typography], Weber 
2021 [history of italics, from analog to digital]

2  Haralambous 2007 : 424 – ​439, Wikipedia : ‘PANOSE’
3  The ‘variable fonts’ technology allows users real-time mod-

ification of typefaces along various stylistic dimensions. i Miet-
kiewicz 2017, Wikipedia : ‘Variable font’

4  Atanasiu 2004
5  Stamm 2003 : 67 – ​81

is that of legibility and polygraphy in robot-writ-
ten communication. From the evidence col-
lected on mechascripts that document the op-
timization of their legibility, it can be surmised 
that algorithms will also perfect polygraphic 
legibility. What remains to be seen is whether 
and how the machines’ design spaces will dif-
fer from those of humans, as well as how the 
human and machine scripts will mesh togeth-
er : will children be required to learn barcodes 
in schools, lest they be zapped by Daleks, or 
will C-3PO broaden his intercultural media-
tion abilities by bravely learning copperplate 
calligraphy ? d Parenthetically speaking : The 
solutions to polygraphic bulimia are, you may 
concede, fastidious — ​why not just use one 
script ? Less is more ! Back to the basics ! This 
is the philosophy of graphical frugality advo-
cated — ​to the point of indigent abstinence and 
in need of its own kind of keyboard shortcut 
gymnastics — ​by the minimalist design move-
ment in reaction to wanton ‘font porn’. It is 
manifest in the growing popularity of text ed-
itors (Sublime, Notepad++, Emacs/vi, etc.), as 
opposed to word processors (Word), for ‘put-
ting thoughts in writing’, beyond the natural 
constituency of software programmers con-
strained by the inherent minimal typographi-
cal structure of computer languages. Yet, script 
‘monography’, even reduced to the ASCII char-
acter set, does not preclude a sophisticated ap-
pearance for supporting linguistic organiza-
tion, as proven for well over a century by the 
art of typoscript, thanks to typewriters. These 
devices promise a distraction-free writing & 
reading experience through visual declut-
tering, which enhances legibility by remov-
ing such confounders as multiple script styles 
and replacing them with graphical markers like 
underlining and color, which act as optical com-
munication dimensions different from text or 
are ‘orthogonal’ to shape.

(D3CLUTT3R)

Overleaf : What did Magritte say on legibility ?

Sept point un neuf ~ « C’est point un œuf » (‘It’s not an egg’)
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Layout specifications
—
Two columns, justified text, footnotes, 10.5/12 pti 
Green life forms sprouting between mineral letters, 
Old City of Bern
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Now that we have reviewed the evolution of 
script shape, what can we say about layout er-
gonomy ? [1] d There are developments to re-
port with respect to bioscript in all grapho-cul-
tural areas, be it the Sinosphere, the Islamicate 
world, Europe, the Americas, and others, past 
and present.[2] The most impressive is the ap-
parition in documents of sumptuous frontis-
pieces that both mirror and compete with pub-
lic inscriptions.[3] Mini-versions of these doc-
umentary dispositives are used as chapter head-
ings (leafy banderoles of the Quran and of the 
Italian Renaissance princely editions of classi-
cal literature). Multi-column (for the Bible) and 
interlinear (for the Quran) layouts are used to 
present multilingual translations on the same 
page for exegetic purposes (e.g., Hebrew next 
to Greek & Latin, and Arabic next to Persian). 
In terms of visual appearance & cognitive func-
tionality, the most complex bioscript layout 
techniques, however, are the concentric gloss-
es that consist of layers of annotations that an-
notate annotations annotating a source text, 
organized onion-like on a single page around 

1  Layout ergonomy includes the recognition of the docu-
ment’s logical structure, the navigation within documents, & their 
browsing, and is realized through character styling (italics, bold, 
sanserif, etc.), marking (lines, colors, etc.), & text block place-
ment. i Richaudeau 1969, Waller 1979, Brath 2021 : 211 – ​220

2  Zali 1999 [a global study of the evolution of layout], Lom-
men 2012 [one hundred great names from five hundred years of 
Western printing], Pigeon 2013 [specimens of layout evolution]

3  The gamut runs from ornate initials to super-sized incip-
its of official documents (as in the English Magna Carta and the 
American Constitution) to the elaborate full-page letters in the 
Book of Kells, the architectonic chapter headings sarlaw .hs of 
Persian books, and the totemic .tughras of Ottoman decrees. The 
long-term stability of the layout of charters, diplomas, and sim-
ilar documents is intentional, as it is designed to embody the 
stability of the laws they promulgate ; however, it is also not ab-
solute, as demonstrated by the birth and marriage certificates 
used by the city of Saumur, France, in 1992, which have a highly 
irregular yet beautifully musical layout. i Christianson 2015 
[anthology of remarkable documents], Fu 1986 [sarlaw .hs], Nadir 
1986 [.tughras], Schwesinger 2007 : 218 – 219 [design certificates]

the root paragraph (of which the Talmudic com-
mentaries, and their antecedent Greek and Lat-
in Biblical exegeses are remarkable exponents).
[4] d This being said, what type of evolution 
becomes apparent ? It is one in which the writ-
ing attempts to disenfranchise itself from the 
temporal linearity of spoken language, by mak-
ing more extensive use of the potentialities of-
fered by the two-dimensional space of the writ-
ing surface. d As mechanical text reproduc-
tion was developed and expanded (first in Chi-
na, then in Europe), novelties in layout design 
also underwent an unprecedented expansion, 
as a consequence of the ease afforded by the 
new medium of experimenting with various vi-
sual solutions, and the needs of readers to ac-
cess more efficiently an ever increasing amount 
of information. While exploring the manifes-
tations of mechascript layout evolution, one 
will recognize as particularly consequential the 
structural shift from regular to irregular page 
appearance, from a single text block per page 
to title headings, paragraphs, and footnotes, 
authors, addresses, copyrights & similar meta-
data, page numbers, references, and other nav-
igation devices, as encountered, for example, 
on the first page of scientific articles, in addi-
tion to the consecration of further paratextu-
al elements necessitating their own layout de-
sign, such as covers, content tables, indices, and 
hyperlinks.[5] Moreover, the spatial arrange-
ment of such a variety of elements on the page, 
and within and across documents, promote 
the empty space to an important instrument in 
communication design, including in negative 
form, as a tool of censorship.[6] d The visual 

4  Beit-Arié 1992 : 95, Tufte 2020 : 128 – 129 [Arabic example]
5  On the history of documentary devices i Duncan 2019 

[parts of the Western book], Smith 2000 [title page], Mathieu 
2017 [tables of contents], Ridehalgh 1985 [indices]

6  Christin 2009 [space as absence and space as presence : 
comparisons across cultures], Kliesch 2017 [on contemporary 
image censorship, using a book design that simulates censoring]

L4Y0UT
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fragmentation of modern layout — one might 
be tempted to say, anachronistically, ‘Fraktur 
layout’, but the canonical term is ‘asymmetri-
cal layout’ [1] — serves to reveal the functional 
organization of documents and facilitate their 
navigation and comprehension. Increased dis-
tinctiveness between parts reduces redundan-
cy and increases discriminance & potential in-
formation load. The maximization of distinc-
tiveness is achieved in a multidimensional scale 
space of visual features.[2] Such irregular lay-
out — ​theoretically more legible [3] — ​is attest-
ed historically and the outbreak of the First 
World War in 1914 can be taken symbolically 
as the watershed between two layout eras,[4] 

1  Nobel laureate Georg von Békésy (1899 – ​1972), biophysicist 
and art collector, introduced the concept of the ‘mosaic’ meth-
odology of complex problem solving, which involves approach-
ing problems piece by piece without reference to the larger con-
text. Media theoretician Marshall McLuhan (1911 – ​1980) explicit-
ly used this approach as the basis for his Gutenberg Galaxy (1962), 
given the kaleidoscopic nature of the typo-sociological domain 
he set out to explore. He might also have delighted in the term 

‘fractal’, to be invented by Benoît Mandelbrot (1924 – ​2010) a few 
years later. i McLuhan 1962 : 0, 42, 127

2  Opposite is a synthetic fractal of dimension 2.55, corre-
sponding to this page’s layout & information potential. Large 
color clusters emerge from the asymmetry of text, footnotes, 
& margins, contrasting with the fine details of the line regular-
ity’s typographic gray. i Atanasiu 2022c, Watt 1993

3  Richaudeau 1969 : 184 ​–​ 223, 2005 : 76 ​–​ 86
4  The year 1914 was the uncompromisingly sharp divider 

erected between ‘old’ and ‘new typography’ by Tschichold in his 
book The New Typography. He is explicit about its sources and 
intentions : ‘The liveliness of asymmetry is also an expression of our 
own movement and that of modern life.’ Layout irregularity exist-
ed before, and Tschichold knew it full well, since he had studied 
manuscript layouts based on the golden ratio, the most dissim-
ilar proportion of parts and whole. i Tschichold 1995 : 15, 68, 
1993 [de] : 41 ​–​ 44, 45 – ​75 [en : 1991] ; Richaudeau 2005 : 83 – ​86, 
Meer 2015 d The First World War is just the original cataclysmic 
fault line of a long and multidimensional dislocation, over the 
last two centuries, of political entities, mores, beliefs, arts, and 
concepts of time and space. Virginia Woolf’s (1882 – ​1941) quip is 
famous : ‘On or about December 1910 human character changed’. 
Modern science itself expanded its interest from regular phe-
nomena and models, such as the ancestral Platonic regular bod-

one in which order predominated, followed by 
one characterized by irregular layout configu-
rations. In stylistic orgies of tabula rasa after 
stylistic orgies of tabula rasa, perfect alignments 
of text blocks mirroring Neoclassical architec-
ture were abolished by Mallarmé’s throw of a 
dice, by the exploding Honeggerian Zang Tumb 
Tumb of Ubuesque Dadaism, Italic Futurism, 
Soviet Constructivism, and the subsequent psy-
chedelic typography of the 1960s and decon-
structionism of the 1980s.[5] These revolution-

ies and Euclidean geometry, to the irregular : quantum mechan-
ics, fractal dimensions, catastrophe and chaos theory. In this vast 
sociocultural transformation, document design is both an ac-
tor and an acted-upon entity, like the diamonds of deva Indra’s 
net, each a reflection of the other. It should come as no surprise, 
therefore, that layout readability has come to be considered in 
terms of maximization of shape, location, and texture distinc-
tiveness of paragraphs. i Woolf 1924 : 5

5  ‘Countless rules can be set down for typography. The most im-
portant is : Never do anything the way someone has already done it. 
Or you could also say : Always do it differently from how others have 
done it.’ So declares the Merzian Kurt Schwitters (1887 – ​1948) in 
his ‘Theses on Typography’ (1925). i Schwitters 2021 : 204 d 
Stéphane Mallarmé’s (1842 ​–​ 1898) poem A Throw of the Dice will 
Never Abolish Chance (1897) is interesting for our discussion in 
terms of its substance, form, and editorial history. It deals with 
the paradoxa of randomness, and its layout appears random but 
is in fact a carefully constructed clustered pattern ; it also took 
many editions, spanning from 1897 to 2002, to arrive at a rendi-
tion that the author might have wished for. One could say that 
despite being able to spell the words of the poem for a hundred 
years, we are possibly still unable to fully comprehend it, own-
ing to the lack of a perfect layout and typeface. Its defective 
journal publication was in 1897, and the first book format was 
published in 1914. i Wikipedia : ‘Un coup de dés jamais n’aboli-
ra le hasard (Mallarmé)’, Pierson 2002 d As we can see, there 
were many midwives of modern typography beside Tschichold. 
Marinetti (1876 – ​1944) was the herald of Futurism (its Manifesto 
was published in 1909), and made great use of typography to vi-
sually convey the substance of his ideas. In his own words : ‘The 
typographic revolution that I’ve proposed will enable me to imprint 
words (words already free, dynamic, torpedoing forward), every ve-
locity of the stars, clouds, airplanes, trains, waves, explosives, drops 
of seafoam, molecules, and atoms.’ i Wikisource : ‘I Manifesti 
del futurismo/Distruzione della sintassi, immaginazione senza 
fili, parole in libertà’, Rainey 2009 : 150, Wikipedia : ‘Zang Tumb 
Tumb’, Bartram 2005 : 24 d Arthur Honegger (1892 – ​1955) ? 

Fig.



Fleeting visions of Galaxy Ugraphia : night-sky reflections on bioluminescent ocean surface
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ary excesses were tamed by Bauhaus and Mod-
ernist layout, ostentatiously gearing the asym-
metrical paradigm towards industrial efficien-
cy of communication. For the kabbalistic art-
ist Joseph Semah, however, the asymmetrical 
layout of the Talmud has a metaphysical dimen-
sion, representing the ‘fundamental openness 
of Jewish thought’ via ever-new commentar-
ies that grow on the written page like graphi-
cal tendrils around century-old teachings.[1] 
Thus, the thick cultural references of these lay-
out concepts are proof that layout, just like 
script, is also endowed with a connotational func‑
tion intrinsic to the intended message : the 1922 
edition of James Joyce’s (1882 – ​1941) Ulysses is 
366 pages long, as many days as the leap year 
1904, one full day of which is narrated in the 
novel as a compressed exemplar of larger time 
frames.[2] d The intricate demands of com-
plex layout design have led to the emergence 
of a new scriptural actor, the layout designer, and 
his lofty superior, the art director, in whose ser-
vice the type designer toils by drawing typefac-
es in a myriad of sizes and shapes adapted to 
their function. This specialization of means of 
mechascript production reflects the function-
al diversification of layouts : application forms 

The steam locomotive Pacific 231 roaring through six minutes 
of music in 1923. Zang Tumb Tumb ? Shrapnel shards shredding 
war paragraphs into lines of Balkanic soldiers, thought Mari-
netti at Adrianopole, 1912 – ​1913. Dada ? Tza, Tza, Ra ! d Icon-
ic designs of the 1960s generation are Quentin Fiore’s for Mar-
shall McLuhan’s The Medium is the Massage (1967), Robert Mas-
sin’s (1925 – ​2020) for Eugène Ionesco’s (1909 – ​1994) The Bald 
Soprano (1972), the Beatles’ Yellow Submarine (1969) movie, and 
various vinyl LP covers of the era. i Friedl 1998 d The decon-
structionist layout is characterized by clustering and superpos-
ing elements of different sizes, i.e. by a ‘fractal’ look. i Lupton 
1999 : 2 – 23 [theory], Cahalan 2007 : 21 – 26 [overview], Carter 
2018 : 195 – ​220 [samples]

1  Gilbert 2012 : 193
2  McKenzie 1999 : 57 – 61 [which is also, as its title spells 

out, an introduction to bibliography — ​in the sense of informa-
tion science before there was one — ​and the sociology of texts]

are adapted to bureaucratic needs ; tables neat-
ly arrange money and state resources ; clever 
text and image integration facilitate reading 
Diderot and d’Alambert’s scientific Encyclopé‑
die ; the Bauhaus served industrial communi-
cation and advertising ; and ‘didactic typogra-
phy’ revolves around the design of education-
al material, from dictionaries to textbooks to 
alphabet books (which make different demands 
than, say, poetry books, business reports and 
newspapers).[3] d Layout design methods have 
also evolved, from simple geometric procedures 
employed to place a rectangular text block on 
a page (appealing to the theories of harmony 
of the Ancients, be it the music of the spheres 
or the golden ratio) [4] to the flexibility of or-
thogonal grids [5] (yet another consequence of 
industrialization, providing necessary visual 
information frameworks to support the broad 
circulation of newspaper and magazines.) [6] 
One may wish to extend the notion of layout 
from page spread to the three-dimensional in‑
formation architecture of a codex, with its own 
steady complexification of the visual–function-
al rhythm of chapters and supporting book parts, 
such as tables of contents, indices, and so forth. 
Stretching our inquiry even farther into the 
realm of codicology, we note that the proper as-
semblage of these readability and comprehen-
sion devices depends on the material produc-
tion of documents, for which it was necessary 
to develop specific techniques (e.g., catchwords, 
signature marks, and collation marks), prov-
ing the close coupling between form, function, 
materiality, legibility, readability, connotation, 

3  Schwesinger 2007 [formularies], Grinevald 1994 [Ency-
clopédie (1751 ​–​ 1772), edited by Denis Diderot (1713 ​–​ 1784) and 
Jean-Baptiste le Rond d’Alembert (1717 ​–​ 1783)], Bosshard 2012 
[Bauhaus], Borinski 2019, Nadolski 1984 [didactical], Rädeck-
er 2011 [reports], Franchi 2013 [newspapers]

4  Bringhurst 2004 : 143 – 179, Tschichold 1987 : 45 – 75
5  Samara 2002, Elam 2004
6  Morison 1932 [a folio-sized antiquarian trove]
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and comprehension.[1] d One dimension of 
layout design that appeared early, and has re-
mained relatively constant until recently, is that 
of sensory modalities. Text and image have inter-

mingled since the early days of writing, when 
winged Mesopotamian divinities carved in al-
abaster were brought to (imaginary) speech 
through cartouches, and the angel and Mary 
conversed via phylacteries.[2] A modern nov-
elty is the merging of veridical video, sound, & 
sometimes haptic and olfactory experience, 
which deploy layout beyond the dimension of 
static images. For example, even the best legi-
bility is useless if a text is not seen ​—​ hence the 
use of flickering neon lights to attract the gaze 
toward shop names in nocturnal downtown 
Tokyo or aural cueing toward digital airport 
timetables via the simulated sound of analog 
split-flap displays. Proto-modalities of multi-
modal texts are worth mentioning here ; for ex-
ample, the 1001 Nights stories were once read 
out loud from books in coffee houses in Egypt 
and Syria (my grandmother did the same for 
me, in our garden).[3] The odors exuding from 

1  Roberts 1982: 48, 235, 24, De Vinne 1904: 269 ​–​ 275, 388 – ​
389

2  Bazin 2019 [on speech balloons in comics]
3  Garcin 2013: 22 – ​23, 628 – ​630, Herzog 2003, 2007 : 11 – ​

19, 419 – ​420, Depaule 2003 d Related ancient multimodal sto-
rytelling techniques are puppeteering & picture recitation, the 
later with a fascinating history, originating two millennia ago in 
India and subsequently diffused throughout the world, which 

ink, paper, binding, and document conserva-
tion environments create olfactory experienc-
es with the potential to foster strong attach-
ment or repulsion (Helvetica reminds me of 

quinces since I purchased a special edition of 
fragrant Swiss post stamps from 2017). The cri-
teria of ‘legibility’ for these modalities are, ac-
cordingly, also very different from those appli-
cable to script. This is not the case for some 
other aspects made possible by electronic doc-
uments. For example, layout is no longer fixed 
by a designer-dictated line length, number of 
columns, character size, font, and color — these, 
and other similar possibilities to adapt docu-
ments to specific display sizes, technologies, 
physical environments, and user demands, rep-
resent undeniable progress in text and layout 
ergonomics. d Another development that goes 
even further beyond the possibilities offered 
by analog communication is the ability to in‑
teract with data. Manipulating data through 
technological interfaces as a means of message 
exploration is a form of legibility improvement, 
as attested since long by the differences between 
codex, scroll, and other text support formats. 
There exists a rich tradition in computer sci-
ence of developing three-dimensional docu-
ment representations : to name just two, in-
spired by the layers of Talmudic interpretation 

uses large paintings on canvas as an edifying backdrop illustrat-
ing the narrative. i Mair 1988

Definition 18. Processing — Layout ergonomy is 
commensurable with the degree of information selectiv‑
ity and manipulation that it affords.
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and their concentric material layout, David 
Small’s ‘Information Landscapes’ displays text 
as a suite of orthogonally arranged translucent 
curtains displayed in an ethereal-looking vir-
tual space ; while this author’s ‘Document Tow-
ers’, a Babelian reference to the limits of com-
munication, represent paragraph bounding 
boxes stacked by page order, thereby facilitat-
ing the comprehension of the layout structure 
and motivating its interpretation.[1] At this 
point, our investigation of legibility joins re-
search into visualization, interaction design, 
an information architecture, an interesting out-
come, full of potentialities, for the evolution 
of writing. d If digital documents are as fab-
ulous as described above, then why is the lay-
out of the twenty-first-century e-reader not 
the Creation’s culmination initiated in the 
Sumerian silicon of cuneiform tablets, 3000 
b.c.e.,[2] why are there still endnotes when it is 
just as easy to produce (the more ergonomic) 
footnotes ?, why does Geoffrey Dowding (in 
1966, reprinted in 1995), the author of the clas-
sic Finer Points in the Spacing & Arrangement of 
Type, lament that ‘we seem, in some instances, 
to be reverting to the worst malpractices of the 
Victorian era [typesetting standards]’ ? [3] Prob-
ably because expediency and ignorance are the 
enemies of legibility, and this is why Ugraphia 
does not exist. d When there was only one 
book in the house, legibility was beside the 
point : one learned the content by heart, and 
there is no layout progress to report from this 
standpoint. However, the numerous devices 
we have surveyed transformed the book & the 
reader into an integrated reading machine, and 

1  Small 1999, Atanasiu 2021, 2022a, 2022b
2  Fun fact : In one EPUB-formatted book on the history of 

writing, the notes are presented at the end of chapters — but 
as all of them are marked with asterisks (since there is only one 
note per page), it is impossible to determine which reference 
refers to which note.

3  Dowding 1995 : xv

are thus tangible evidence of layout readabili-
ty optimization in the longue durée history of 
document design. Moreover, the evidence pres-
ages that future, as-yet-unsuspected improve-
ments remain possible. Also, our inquiry sug-
gests an additional definition related to legi-
bility, based on the irregular layout’s facilita-
tion of locating various types of information, 
and on the benefits of interacting with the doc-
ument.

Definition 18. Processing — Layout ergon‑
omy is commensurable with the degree of informa‑
tion selectivity and manipulation that it affords. d 
This definition is also a reminder about how in-
formation is both a noun and a verb, an entity 
that can be given, acquired, and stored in space, 
and a process of shaping taking place in time.
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Document architecture
—

Beyond character legibility and layout readability 
is the ergonomy of document architecture, with its 
own history of optimization. As the scale and com-
plexity of information increases, new devices emerge 
for navigation, processing, communication, storage, 
and other purposes, ranging from the humble table 
of contents to virtual and augmented reality. The au-
thor conceived two such techniques, the Document 
Towers and the structural information potential, pre-
sented here as part of the functionalities of this book. 

d The Document Towers aim to offer an overview 
of the structure of a paginated document by present-
ing the location and extent in the three-dimension-
al space of its graphical and semantic constituents, 
using an architectural metaphor. The adjacent Doc-
ument Tower shows the physical extent of the stack 
of double pages in this book as ○ red slabs, and the 
occurrence of bitmap images as extracted from its 
PDF file in ○ blue. The pattern of other elements, such 
as text paragraphs, specific fonts, and keywords, are 
equally representable, as is the contiguous display of 
multiple documents (or versions thereof) in a ‘docu-
ment city’, for comparison. In brief, Document Tow-
ers allows a look into documents without opening 
them, and delivers information similar to that ob-
tained by browsing, thus responding to a need in the 
area of digital documents, where this functionality 
is currently limited. d The structural informa-
tion potential (SIP) is, in essence, a mathematical 
formula that provides a numeric characterization of 
layout patterns/colors along the empty/blank – ​clus-
tered/rainbow – random/blackout – ​homogeneous/
gray spectrum, and a proxy of their potential infor-
mativeness. SIP considers the empirical observation 
that clustered layouts are typically rich in information, 
generated as they are by a variety of elements, such as 
title, abstract, text, footnotes, and editorial metada-
ta on the first page of scientific articles, whereas ho-
mogeneous layouts correspond to text paragraphs 
and are indicative of semantically focused informa-
tion. Largely empty pages such as may occur at chap-
ter endings, carry relatively less information. Random 
patterns are indicative of annotations, stains, and ex-
perimental typography. The next page demonstrates 
the application of SIP to document overview and tri-
age. The pages of this book are arranged according 
to dSIP, the divergence from maximal SIP, from near-
ly empty to clustered to homogeneous. SIP makes it 
possible to evaluate at a glance (like the Document 
Towers, without browsing) which and where are the 
pages most likely to contain the most multifarious 
information. The barcode encodes the pages’ dSIP in 
their logical book sequence, as compact representa-
tion that may be printed on book spines for the con-
venience of appraising their structure at a distance, 
without physical manipulation. i Atanasiu 2021, 
2022a, 2022b, 2022c
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The writing of yore, spice trade Linear A and 
marmalade pot Kurrent, lest you remember 
them not, who can read it anymore ? [1] Legi-
bility, like all things on this earthly orb, is sub-
ject to the ravages of Time, her steely worms 
gnawing through wooden books at the perfect 
O-s of tender Garamonds and fleshy Didones, 
as if they were the smiling empty eye sockets 
of a skull in Hamlet’s hands, while all around, 
infernal machines break the angels’ feathery 
serifs, one lachrymal teardrop after the other.
[2] This, my valiant readers, is the ultimate ar-
gument against universal legibility, I promise. 
Where, I beg you, is the designer’s anti·dot to 
carnal decay and the troubadours’ lost fo(u)nt 
of youth ? Where the butcher’s manila kraft 
paper to replace the wrinkling skin of expired 
typefaces ? d This complaint having been ar-
ticulated, the question remains : how do leg-
ibility and time relate to each other ? In the 
preceding sections, we have dwelled on how 
the duration of exposure to the written stim-
ulus generates new forms of script and layout 
with improved legibility, for applications such 
as fast-moving traffic, and the crowded con-
text of urban advertisement. The legibility im-
parted by the text-to-background contrast also 
has a temporal parameter, cream paper being 
traditionally preferred for long texts over ivo-
ry white.[3] We also discussed different atten-

1  Scherzbrecher : Linear A is a yet-undeciphered script used 
in Crete between the third and second century b.c.e. presumably 
for accounting, while Kurrent is the cursive form of Fraktur, of the 
kind used by Goethe’s ‘Bonne Maman’ to label marmalade pots, 
before he discovered  in Italy. i Wikipedia : ‘Linear A’, 

‘Kurrent’ d The paleographer has been born as an interpreter 
of ancient scripts, and the editions of ancient texts he outputs 
are migrations along the perpetually moving timeline to keep 
documents within the present legibility window.

2  Character parts overhanging its metal body (the delicate de-
scender of an Italic ‘f  ’ or the kerned ‘New’) were prone to break-
ing during the rigors of the printing process. i Jacobs 2004 : 88

3  ‘It is then only a step until suggesting buyers of e-book readers 
that maximizing contrast is desirable. This is a bankruptcy statement 

tion spans, from casual reading (the news) and 
thrilled page-turning (novels), to slow reading 
for comprehension (scientific texts) and con-
templation (poetry), to critical reading (deci-
phering ancient papyri). Here, the focus will 
be the permanence of legibility in terms of the 
reading system components, i.e., the material-
ity of script & the inscribed, the physical envi-
ronment, the decoding capability, & the func-
tional intent of the writing. One such temporal 
and non-graphical factor involves linguistic and 
social elements : loanwords, whose proportion 
increases during some periods as a result of in-
teraction with foreign people, ideas, and goods, 
are not rarely more difficult to read when occur-
ring infrequently or having an unfamiliar struc-
ture (think of lengthy names of chemical com-
pounds and medical or other scientific termi-
nology sourced by the Western world from Gre-
co-Latin etymons, or the scientific, administra-
tive, and religious lexical commerce between 
Arabic & Persian in early Islam, or the greater 
difficulties for non-native learners to memo-
rize the Japanese katakana script compared to 
hiragana : [4] in pursuit of comprehension, the 
reader vacillates between visual and phonetic 
interpretations of the written words by swap-
ping graphemes and phonemes like playing a 
slot machine). Some scripts have intentional-
ly transient legibility (ephemeral calligraphy 
written with water, ‘read and burn’ secret mes-
sages, post-it notes), while other have an unin-
tentionally limited lifespan (ink that degrades 
the acidic paper surface, a common occurrence 
during the nineteenth century ; obsolete digital 
font formats). Through research, the durabili-
ty of messages can be increased, by modifying 

of any consideration toward the human perception faculty. […] Con-
sidering it “normal”, or even selling the use of cold blue-white [paper] 
as an answer to a necessity, is cynical. A publisher who does some-
thing like this has no respect for the reader.’ i Reuss 2014 : 62 – 63

4  Taylor 2014 : 260 – ​266, 292 – ​293, 312, 343 – ​345, 349 [ka-
takana vs. hiragana]
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the material (acid-free permanent paper), the 
storage format (archivable PDF/A), or the en-
vironment (archives with controlled hygrome-
try and access), or through ‘revival’ (deciphering 

hieroglyphs ; writing emulators for the Com-
modore 64 operating system). A fascinating is-
sue is that of very-long-term legibility, of the 
order of thousand to ten thousand millennia, 
to preserve humankind’s memory (by inscrib-
ing information into DNA, in special silicon–
metal alloys, and onto ceramic slates stored in 
a mine ‘ark’ under the Austrian Alps),[1] or to 
warn future beings (of the dangers of nuclear 
waste storage sites).[2] Long-term legibility is 
affected by material decay and loss of decoding 
know-how due to the continuous transforma-
tion of the physical and sociocultural environ-
ment. Obviously, such conditions prevent per-
petual legibility, but do leave room for progress, 
supported by the Sisyphean struggle to main-
tain the legibility of texts. A fact worth medi-
tating upon is the apparent increased friability 
of writing supports with each new iteration of 
writing technologies (and subsequent counter-
measures) : stone is more durable than argyle 
than parchment than papyrus than paper than 
floppy disks, CD-ROMs, & the Cloud. And 
when every written glyph falls to dust, all that 

1  Doricchi 2022, Vries 2013, Kunze 2018
2  Options ranged from IKEA-like instructions to terror-in-

spiring architecture to myths of doom. i Trauth 1991

remains is the spoken verb : ‘Not marble, nor 
the gilded monuments / Of princes shall out-
live this pow’rful rhyme’.[3] d This inquiry into 
the temporal regimes of script and reading allows 

a further definition of legibility :
Definition 19. Permanence — Legibility de‑

cays proportionally with the speed of the ‘flow of time’, 
or the metabolic rate of a reading system. d This 
definition can be operationalized using a cor-
ollary : to preserve legibility, the metabolism of 
the reading system must be slowed. ‘Freezing 
legibility’ is challenging ; for example, it is desir-
able for messages to be as error-free as possible 
while still permitting corrections (the Korean 
War Memorial in Washington, D.C., contains 
misspelled names), which contradicts a require-
ment for untamperable messages (infringed by 
the practice of damnatio memoriae).[4] These 
are questions of legibility, but depend on ethi-
cal & other attitudinal tenets, highlighting the 
core issue of ‘permanent legibility’ : foresee-
ing the future as a component of script design.

3  Shakespeare, Sonnets, 55 i Shakespeare 2022 : 491
4  Philipps 2023, Wikipedia : ‘Damnatio memoriae’

Definition 19. Permanence — Legibility is inverse‑
ly proportionally to the speed of the ‘flow of time’, or the 
metabolic rate of a reading system.
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— We operate on the political history.

Orlando : My Political Biography (2023) is a docu-
fiction film using Virginia Woolf ’s namesake’s 
novel as a frame to present the emotional and 
social tribulations of sex reassignment in con-
temporary France. One memorable scene is 
the surgical operation performed metonymi-
cally on Orlando’s ink-perfused original edition, 
in which the typographic and gender identi-
ties of characters are fused in the discourse on 
book–body politics. (Tangentially, the movie 
also dwells on the use of low legibility to pro-
test the established order of high legibility, one 
handwritten, the other printed employing sub-
stantial technological, financial, and human 
capital, such as for passports.) — Oops ! It ap-
pears this text is out of sequence, coming be-
fore I have introduced the section on cinematic 
representations of legibility. An error recalling 
times past, when analog film reels were shown 
out of order. Unless it was simply a meta-level 

“error”, a play on writing meaning and para-us-
ages, often affected by cinema and elevating re-
vealing details to the status of memes, such as 
Dr. Evil’s claw-like “air quotes” from the Aus‑
tin Powers (1997) franchise.

Plautus, the Roman playwright of the second 
century b.c.e., disparaged one Greek’s hand-
writing by comparing it to chicken scratch (zam‑
pe di gallina in modern Italian), while the French 
would have said that he ‘writes like a pig’ (écrire 
comme un cochon), and the Chinese seen in the 
unintelligible script the ‘writing of ghosts’ or 
a hermetic ‘heavenly script’.[1] Having found 
little else in the dictionary about the represen-
tation of legibility, I turned to cinema.[2] If the 
Seventh Art is a mirror of the state and aspira-
tions of societies, we may then ask : what has it 
to tell us about the perfect script ? [3] One fac-
et of script in cinema, sampled below, reveals 
how reading is framed as a feat & writing as a 
mystery. Those who succeed are little Cham-
pollions. Legibility is not a routine matter of 
confounded p-s and q-s and stern admonitions 
by the schoolmistress, but is rather something 
that cinema examines at the stage of text de-
cipherment, during which the cognitive rush 
translates to dramatic action on the screen. The 
written code seems as sure as a Swiss bank safe, 
and humanity’s future depends on breaking it. 
Even Superman can fail to read an eye chart, as 

1  The tenth-century Japanese Sei Shōnagon used the same 
metaphor (‘writing as feeble as the tracks of a bird’s feet’) in her Pil-
low Book. The illegibility of chicken scratches is used metonym-
ically in divination by chicken bones, as practiced, e.g., by the 
Karen of Burma, who lost their revealed writing when inadver-
tently eaten by chicken, who thus acquired gnostic powers. Their 
footprints did serve, unsurprisingly, as models in the invention of 
script, according to Chinese lore. i Shōnagon 1982 : 172 ; Plau-
tus, Pseudolus 1.23 – ​30 ; Plautus 1980 : 153 ; Wikipedia : ‘Roman 
cursive’, ‘Greek to me’ ; Wiktionary : ‘zampa di gallina’, ‘chick-
en scratch’, ‘天書’ ; Fine 1997 ; Taylor 2014 : 37

2  On the representation of legibility, I could have also turned 
to literature ; the reader is encouraged to do so. Exempli gratia, in 
Greg Egan’s science fiction novel Diaspora, writing patterns cover 
an ocean planet, are embodied in a single molecule, and are en-
coded via the Fourier transform in a multi-dimensional frequency 
domain. In such a world, you need to have the right mathemati-
cal spectacles to make script legible ! i Egan 2001 : 224 – ​240

3  For further representations of writing in cinema, especial-
ly of forensic expertise, i Atanasiu 2014.
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he did at his medical examination for enlistment 
in the army during the Second World War : his 
X-ray vision caused him to spell the letters of 
another chart, one displayed behind the wall, 
in the adjoining room ! [1] In the end, nothing 

is perfect, and we are served a great tribute to 
the human ability to learn the most random of 
patterns if properly motivated. d Let us now 
watch a few cinematic vignettes featuring bio- 
and mechascript, starting with Plautus himself 
in Up Pompeii ! : The Ides of March [S1E2] (1970), 
dictating lapidary aphorisms in his Olympian 
dwelling to an angelic secretary, who is handling 
a hammer and a chisel with the same dexteri-
ty as an inked reed pen : tak ! tak ! tak ! ta—k !

— Hear now the wise words of Plautus.

The mix-up between script genre (epigraphic 
vs. paleographic) and writing functions (official 

1  Siegel 1942, Mullaney 2016 : 12, Germano 2017 : 109

inscriptions vs. literature) should amuse the 
scholars among the public as much as the im-
probability of engraving at the speed of speech 
(to say nothing about the accompanying infer-
nal din obliterating any thought [but how about 

typewriting ?]).[2] Beyond the screen of enter-
taining effects, said scholars may also find the 
scene to be a thoughtworthy portrayal of the 
dichotomy between orality and writing, in par-
ticular that writing is a technology, and as such 
creates its own sociocultural structures (notice 
not only the obvious distinctions of class and 
gender between the older corpulent boss and 
the alluring maid, but also how those in power, 
then as now, delegate the material production 
of writing, while retaining control over its con-
tents). As for what the screenshot tells us about 
the representation of legibility, it is that it is the 
result of a process apparently so intimidating-
ly complex that it must be disarmed by means 
of humor. d ‘For a big doctor, his handwriting 
is super legible.’ As this quote from Pretty Little 
Liars : Along Comes Mary [S07E05] (2016) illus-
trates, problems with legibility (and afferent cli-
chées) can be explicitly employed to comical 
effect, even becoming an essential part of the 
movie’s plot. In Take the Money and Run (1969), 
directed by and starring Woody Allen, a bank 
employee is unable to read a badly written hold-

2  This parody of ancient writing habits is also found in the 
comic book Asterix the Legionary (1967), in which Roman clerks en-
grave marble tablets instead of handwriting (while their Egyptian 
counterparts were using papyri, as in Asterix and Cleopatra [1963]).

Definition 20. Representation — Cinema presents 
legibility as a techno-cognitive feat & a mystery to solve.
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up note, resulting in increasingly farcical com-
plications. Forty-two years later, this improba-
ble situation occurred in an American bank.[1]

—	 That looks like ‘gub,’ not ‘gun’.
—	 No, it’s ‘gun’.
—	 It’s ‘gub.’ That’s a ‘b’.
—	 No. See, that’s an ‘n’. ‘Gun.’
—	 George, would you step over here a moment, 
please ? What’s this saying ?
—	 ‘Please put $50,000 into this bag and abt natural.’ 
What’s ‘abt’ ?
—	 It’s ‘act’.
—	 Does this look like ‘gub’ or ‘gun’ ?
—	 ‘Gun,’ see ? But what’s ‘abt’ mean ?
—	 It’s ‘act.’ You see ? ‘Act natural.’ ‘Please put $50,000 
into this bag. Act natural.’ It’s not…
—	 Oh, I see, this is a hold-up.

Maintaining legibility is a perpetual uphill bat-
tle for the nuns of Doubt (2008), who run a re-
calcitrant school during the 1960s in the Bronx. 
In addition to the vexing question of the visit-
ing pastor and the choirboy, their greatest en-
emy is the ballpoint pen, a technological incar-
nation of modernity, which can only spell deca-
dence.[2] Illegibility is a grave matter, since, as 
Cassiodorus (c. 485 – c. 585) asserts, ‘every word 
of the Lord written by the scribe is a wound in-
flicted on Satan’.[3]

1  Johnson 2011
2  Sassoon 1999 : 109 – ​110
3  Brown 2011 : 277

—	 What’s this ?
—	 A pen.
—	 A ballpoint pen. The students are not using them 
for assignments, I hope.
—	 No, of course not.
—	 I am sorry I allowed even cartridge pens into this 
school. Always an easy way out, these days. Every 
easy choice today will have its consequence tomor‑
row. Mark my words.
—	 Yes, Sister.
—	 Ballpoints make them press down. When they 
press down, they write like monkeys.
—	 I don’t allow them ballpoint pens.
—	 And yet here one is. Penmanship is dying all across 
this country.

The Moderns’ discord in legibility studies (on 
whether serif or sanserif is more legible) was a 
non-issue to the ancient Romans, at least ac-
cording to The Twelve Tasks of Asterix (1976) : of 
course, traffic signs all over the Roman Em-
pire had to be manufactured in standard-issue 
Trajan Engraved ! — ​or was it Cesar Dis-
play ? or Nero flamboyant ? Similar stereotypes 
of national writing styles and writing as iden-
tity marker — ​which reinforce the notion of 
legibility as a matter of conditioning — ​see to 
it that Goths write and speak in Textura Bold 
(unintelligible to Asterix), Greeks in Apple’s 
yogurtish SKIA ; Sarmatians via mirrored s 
‘ethnic fonts’, while Parisians sell perfumes la-
beled with swooshy handwriting, and Egyptian 
scribes claim to know to write once they mas-
ter figurative drawing. You may say that you 
are how you write !
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—	 [Asterix to Obelix :] Have we really become 
the masters of Rome ?

Catering to people from all over the world, the 
San Franciscan German-American optometrist 
George Mayerle (1870 – ​1929) produced in 1907 
a multiscript visual acuity test chart (including 
Latin [Antiqua and Fraktur], Japanese [kataka‑
na], Chinese, Cyrillic, and Hebrew characters, 
as well as symbols and color patches).[1] The 
dazzling result looked as much like a typogra-
pher’s typeface catalog as the typeface catalog 
resembled an eye test chart. This is a striking 
example of the localization of a script-related 
technology that emerged from practical scien-
tific necessity, conjoined with welcomed glob-
al mercantile opportunities. An extreme case 
of such contextualization appears in the epi-
sode From Venus with Love (1967) of the British 
spy thriller series The Avengers, in which an op-
tometrist uses, rather than letters, a collection 
of hats representative of various social, pro-
fessional, and ethnic types as an eye test chart. 
While ostensibly poking fun at the human in-
fatuation with headwear, it also unwittingly ex-
poses class aspects of the scientific practice, in 
that the use of script in eye charts beginning 
in the nineteenth century is predicated upon 
literacy, which did not attain universality even 
today. Furthermore, naming hat types is possi-

1  Sappol 2012 : 136 ​–​ 137

bly just as challenging as spelling As, Bs, and Cs, 
which underscores that legibility is more than 
a matter of distinguishing between shapes and 
colo(u)rs : its performance depends on reading 
proficiency, from the barely literate to the fast 
reader, with all the social and financial means 
for developing the required knowledge.

—	 From the top, if you please.
—	 Trilby, homburg, bowler, cap, jockey, pork-pie, 
topper, boater, busby, fez.
—	 Eyes perfect, Mr. Steed.

Peter Greenaway’s The Pillow Book (1996) cre-
ates an original definition of legibility as pro-
portional to the beauty of the script. Visual-
ly and conceptually, it is a phantasmagorical 
movie, set in the last colonial days of the cul-
tural melting pot of Hong Kong and revolving 
around miscellaneous protagonists for whom 
the quality of orgasms is ostensibly commen-
surate with the quality of script, which serves 
as an object of sublimation to their transports. 
There is God himself, creating Man and the 
World by writing them in Chinese characters ; 
there is the bodypainting calligrapher’s daugh-
ter, and the publisher who makes a book from 
his dead lover’s heavily tattooed skin.[2] It does 

2  A number of libraries own books bound in human skin, many 
on medical topics. i Rosenbloom 2020, Brooke-Hitching 
2006 : 48 – 57, Wikipedia : ‘Anthropodermic bibliopegy’
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not take an arcane-minded spectator to see this 
film as an East Asian graphophile version of the 
1001 Nights, in which a Japanese Scheherazade 
is interpreting literally the Biblical verse ‘And 
the Word became Flesh’ (John 1:14). This is leg-
ibility extended to Weltanschauung.

—	 In remembrance of my father and in memory of 
Sei Shōnagon, I was determined to take lovers who 
would remind me of the pleasures of calligraphy. I 
could not be sure which was more important : an in‑
different calligrapher who was a good lover or an 
excellent lover who was a poor calligrapher.

The same movie also contains the following 
memorable reflection on iconoclasm in Is-
lam, articulated by a calligrapher writing in 
the ephemeral medium of clear water (a Chi-
nese specialty [1] ), which in the context of legi-
bility could equally refer to the culmination of 
the ‘invisible typography’ considered ideal in 
the trade : ‘You know, some cultures permit no 
images. Perhaps some cultures ought to permit 
no visible text.’ d Sporting a calligrapher’s ve-
neer I confesses that I was turned off during this 
otherwise excellent erotic movie at the sight 
of an Arabic script sample incongruously pre-
sented vertically, as if it were Chinese or Man-
chu (see above). This faux pas was likely com-
mitted by a props hand keen to give the prop-
er orientation to the exotic script, and is thus 
indicative of the impact of the visual environ-
ment on what is considered ‘good’ or ‘bad’ legi-

1  Chastanet 2013

bility (unless, of course, there is a deeper mean-
ing to the verticality, related to the content of 
this circa ninth-century Quran page describing 
the Prophet Mu

˙
hammad’s Dantean nocturnal 

journey through the Heavens [2] ). The exoteri-
cal hypothesis is supported by my small collec-
tion of misoriented script samples, where the 
orientation of alien scripts seems to be deter-
mined with reference to the statistical pattern 
properties of scripts familiar to the orienter.[3] 

d A more informed set designer worked at Smi‑
ley’s People (1982), adapted from John Le Carré’s 
spy novel, in which bad legibility contributes to 
conjuring up the creepy atmosphere of a dank 
& misty December evening at a Cold War Ber-
lin border crossing where British intelligence 
anxiously awaits the defection of the brilliant 
Soviet general Karla : the kerning of ‘Bagdat’ is 
dreadful, and the abracadabrant choice of a Far 
West typeface for a shoddy Turkish restaurant 
makes it look like the cut-throat haunt of the 
Thief of Baghdad & his forty acolytes.

2  Ziolkowski 2015 [Dante and Islam]
3  The iconic code streams of The Matrix (1999) are also mir-

rored (on the vertical axis), although most likely for prosaic ends 
(to make the script look less conspicuously Japanese). This fea-
ture may have caught the attention of the AI generative image 
program Midjourney when it was prompted to picture a version 
of the movie produced in the 1950s and created a whimsical im-
age showing vertical lines of text coming out of a typewriter. i 
Gibney 2024 d For a Hebrew script example of the mirroring 
phenomenon i Friedl 1986 (2): 32.
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It was noted that one cinematic vision of script 
is that of script as a fea(s)t. This is quite literal-
ly the case in another remarkable work by the 
same Peter Greenaway, The Cook, the Thief, His 
Wife & Her Lover (1989), a film on the clash be-
tween orality and literacy in an upscale French 
restaurant, patronized by a gangster and a book-
seller sharing the same woman between meals. 
The visual backdrop is Rembrandt’s (1606 – ​
1669) The Night Watch, the music Neobaroque, 
& the haute couture by Jean-Paul Gaultier. It all 
looks terribly tableau vivant of a nature morte, in-
cluding the unfortunate bookseller, choked to 
death and then stuffed like a pig with macabre 
pages torn from a history of the French Revolu-
tion’s Reign of Terror, and the concluding can-
nibalism scene. The film is a masterpiece reflec-
tion on the edibility of the written word & the 
copulatory power of language, in the great tra-
dition of Rabelais, Petronius, and Athenaeus.[1]

— Reading gives you indigestion.

The Arabian Nights (1974) is Pier Paolo Pasolini’s 
(1922 – ​1975) interpretation of the 1001 Nights, 
infused with the sexual promiscuity of the late 
1960s. Similarly to Greenaway’s film, it con-
tains an opulent scene centered around a book 
as erotic foreplay. Here, Nur ad-Din is enter-
tained by three sisters, one of whom reads sto-
ries to the cenacle, in an oasis next to a pool, all 
of which are reflections of the world inside the 
book. The air is drenched with the odors of sun-
dry fruits bearing names evocative of the bet-

1  Anderson 2000

ter part of Ptolemy’s (c. 100 – ​170s) Geography. 
And what has this to do with legibility ? It tells 
us that, like any good story (or meal, for that 
matter), any system is not just a juxtaposition 
of components, but rather a construct of inter-
actions between entities that change the other 
entities and are changed by them in turn — thus, 
legibility is affected by the holistic dimension 
of the reading experience, which explains its 
inherent elusiveness. Perhaps we read better 
when the food we ate was tasty.

—	 Greengrocer, give me apples from Syria, Ottoman 
quinces, peaches from Amman, Nile cucumbers, lem‑
ons from Egypt, sultanine cedars, myrtle, resin, cham‑
omile, pomegranates, pastries, stuffed nutmeg donuts, 
ice cream nougat, confectionery, pastries, cakes, sugar, 
male incense, amber, musk, and Alexandrine waxes.

The second script-related scene in Pasolini’s 
movie inspired by a classic of world literature 
revolves around script production, specifical-
ly the astonishing mastery by a chained mon-
key of the canonical Arabic calligraphic styles, 
a prowess that successfully elevated him to the 
position of grand vizier (initially, he was a high-
ly educated prince transformed into a simian 
by a furious demon, after sleeping with the de-
mon’s lover).[2] The monkey-scribe is a topos 

2  Other occurrences of script in the 1001 Nights include an-
other writing ape, an illiterate schoolmaster, a forged letter, a poi-
soned book, and many written talismans for becoming invisible 
and summoning genies — ​all in all, a miraculous concept of writ-
ing, not much different from that of Hollywood. i Mardrus 
2004 (1) : 34 – 35, 72 – 83, 310, (3) : 217 – 218, 294, (4) : 435
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dating to the pharaonic period (embodied by 
the god Thoth, patron of scribes), to be under-
stood both as a social critique (the oldest manu-
scripts of the Nights date to the fourteenth cen-
tury of the Mamluk sultanate of Egypt & Syria, 
when corruption was so rife that a cook could 
be made vizier, or wear the attire of a secretary, 
despite being an accomplished analphabet [1] ), 
as well as a self-referential lament on the copy-
ist’s condition (bound to an ego-dissolving task 
in the purest Buddhist spirit), with even his 
proverbial lubricity reduced by iron chains to 
that of an eunuch ‘driving the letters with the 
calamus into the bridal chambers of the books’, 
said the Mamluks’ secretary Ibn Qalqashandī 
(1355 ​–​ 1418) in his chancellery encyclopedia.[2] 
The hermeneutic value of the monkey-callig-
rapher tale, beyond the historical, ontologi-
cal, and erotic,[3] is that it explains legibility 
as the very interface between orality and writ-
ing, as that fleeting instant between possibil-
ities not yet written & written meanings not 
entirely clear, when fingers move and the flow-
ing ink shimmers. Legibility is the transforma-
tion of the unimagined future into an under-
standable past. 

—	 This calligraphy is truly very beautiful. None of 
my counselors writes in such a beautiful thuluth style.

1  Atanasiu 2003 : 56, 204 – 212
2  Atanasiu 1999 : 58
3  ‘Lexigrams’ help communicating with apes. iRumbaugh 

1977, Schweller 2012, Tomonaga 1992, Savage-Rumbaugh 1994

One can recognize the individual symbols of 
an encoded message perfectly well without un-
derstanding its content at all. This is the differ-
ence between legibility and comprehensibility, 
between exoteric and esoteric knowledge, be-
tween what is said and what lies between the 
lines, between the world as it looks and how it 
may be ; this, in turn, is the core of semiotics, of 
Umberto Eco’s book The Name of the Rose, and of 
the eponymous movie (1986). The plot is about 
forbidden & poisonous books from antiquity, 
lost or perhaps never written, & disappearing in 
flames at the end of the story — ​read with spe-
cial eyeglasses, illuminated with illustrations 
with double meaning, copied out in code and 
in invisible ink, in foreign languages, hidden in 
a labyrinthine library accessible only through 
a secret passage in a tower of a fortified mon-
astery in a remote mountain range during the 
dark days of the Inquisition by lustful, hereti-
cal, and murderous blind monks, yet penned in 
exquisite calligraphy. In less words, do not trust 
legibility, for it might be just a mirage.

— Written with lemon juice.

In a subsequent scene, Adso, a yet green appren-
tice to the ecclesiastic detective & former in-
quisitor William of Baskerville, finds his read-
ing/life path through the library/world tethered 
to a treatise on love, like Orpheus & Theseus.

—	 Well, Adso, it would appear that we’re in a lab‑
yrinth. [ . . . ]
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—	 How will we get out ?
—	 With some difficulty, if at all. You see, Adso, that 
is the charm of a labyrinth.

While the scope of legibility is improving com-
munication, its impact is not without side ef-
fects, an aspect that the cinema is keen to ex-
plore, especially due to its value for creating ap-
pealing storylines. Uniformization, increased 
by mechanical reproduction, is a corollary of 
legibility resulting in an ontological glissando, 
from depersonalization to anonymity, thereby 
serving the exertion of power through graphi-
cal conformism as well as its subversion for clan-
destine communication. This dialectic is repre-
sented in A.D. La guerre de l’ombre [The Shadow 
War] (2008), in which a stencil is used to write 
anonymous letters to the police by a renegade 
member of the far-left 1980s French terrorist 
organization Action Directe.

The quest for legibility also has metaphysical 
implications regarding the trustworthiness 
of the writing that it purports to improve (a 
claim that the oral civilizations of the Ancient 
Greeks and Early Muslims considered highly 
suspicious). Money counterfeiting, is a recur-
rent cinematic theme, depicting the fabrication 
of genuine legibility, the function of which is to 
mask fraud (in Lethal Weapon 4 [1998], the term 
‘money laundering’ is taken literally, as freshly 
printed counterfeit banknotes are dried in laun-
dry machines). In 1984 (1984) (based on George 
Orwell’s [1903 – ​1950] novel), the quest for per-

fect legibility consists in modifying the content 
of past newspapers to fit ideological changes 
in the present party line of a totalitarian state ​

—​is this Ugraphia ? These examples illustrate 
how the cornerstone precepts of typography 
& legibility as transparent vessels of content 
can be subverted to hide untruth in plain sight.

—

—	 The Revolution will be complete when the language 
is perfect. Praise be to our leader & the Party workers !

That Eco’s ‘labylibrary’ is three-dimensional is 
not only remarkable for contrasting with our 
tendency to visualize labyrinths as floor plans, 
but points out some general difficulties of no-
tations, viz. encoding the motion of articulat-
ed bodies. Thus, the portmanteau concept of 
‘leg·ibility’ is center stage in The King Is Dancing 
(2000), the fictionalized patronage of choreog-
raphy by Louis XIV, for whose ballets a nota-
tion was created as a means to record & prop-
agate the glory of the Sun King’s scripting body 
and control the motions of the scripted bodies 
of his subjects. Clearly written & performed 
leg motions were indispensable to this corpo-
ral form of official communication in an age of 
‘correspondences’ between the order of things.
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—	 Music embodies universal harmony. Thus, it has 
a political function in the order I wish to establish. It 
serves me. It serves the State and God. [...] Our art 
is a political tool, it uses grace and emotion to turn 
the listener inside out, without his noticing.

Yet, the notation encoded only the feet’s path 
on the dancing floor (‘foot·notes’ !), leaving out 
posture, gesticulation, facial expression, and 
their multiple intended meanings — the legi-
bility of form and content was limited. The im-
possibility of full graphic and verbal commu-

nication, and its replacement with the leg·ible 
expressiveness of dance, song, and music, is ex-
plored to charming effect in the musical Ready, 
Willing and Able (1937), where lovers tap-dance 
amorous letters on a giant typewriter and char-
acters are produced by seductive ‘typing legs’.

— You’re much too much / And just too very, very / 
To ever be in Webster’s Dictionary

The issue of body notation is shared by chore-
ography with penmanship, which through word 
and image expounds in manuals on body pos-
ture and pen grip. Saint Joan (1957), on the life 
and trial of Joan of Arc, depicts the method of 
teaching signing by guiding the pupil’s hand.

—	 Come child, take the pen.
—	 I cannot write.
—	 But you’ve signed many letters before.
—	 Yes, but someone guided the pen.
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Cinema has popularized many technical, per-
ceptual, even philosophical aspects of repre-
sentation (points of view in Rashomon [1950]), 
among them three-dimensional motion cap-
ture and stereoscopic viewing, as in the arrest-
ing flying bullets scene from The Matrix (1999), 
in which the shooting duel is stop-motioned 
and the protagonists rotated as though they 
were in a computer simulation (‘[The Matrix] 
is the world that has been pulled over your eyes 
to blind you from the truth.’). Appropriate mo-
tion notation tools are a practical problem for 
movie production and for programming ana-
log automata and computerized industrial ro-
bots. Stranger in a Strange Land, the first episode 
of TV Star Wars franchise The Book of Boba Fett 
(2021), depicts a girl using a stick to drive a group 
of mildly recalcitrant four-legged and winged 
droids (Boston Dynamics’ Spot), applying a 
primitive but effective version of ‘reinforce-
ment learning’. It will take some more coax-
ing and a good notation system to make those 
droids dance, although sound effects are as im-
portant in this action series as stage direction !

Assassin grunting · People screaming · Boba Fett 
grunts · Speaking Jawaese · Boba Fett grunts · Weap‑
on crackling · All grunting · Yells · Boba Fett grunts · 
Shields crackling · Weapons crackling · Gamorreans 
grunting · Huh ? · Assassin grunting · Grunts · Assas‑
sin screams · Blaster whirs · Fennec ! · Alive !

Interesting anti-perspectives on notation are 
offered by one more movie. In Black Orpheus 
(1958), where the Orphic myth is played out 
during the carnival of Rio with black protag-

onists from the favelas, the lack of vital pow-
er of the written word (the autumnal stack of 
paper leaves at the Bureau of Missing Persons 
don’t help Orpheus find Eurydice) is contrasted 
with the conjoined vitality of song, music, and 
dance, be it scripted (by the year-long leg·ibili-
ty rehearsals at samba schools) or improvised 
(by children) : ‘Feel free to look around, if you wish, 
but you will not find missing people in papers. On the 
contrary, that’s where they get lost.’ d If we sub-
scribe to the view ‘meaning is action’, we dis-
cern here a curious twist of legibility : despite 
being legible, the letters fail to convey mean-
ing, like hollow bones that the flautist’s breath 
may animate — only articulated through speech, 
not in mind’s eye alone, is script an active ele-
ment, so the antique philosophy from before 
silent reading. ‘Do not look at me, Orpheus, or 
you’ll kill me !’ enjoins Eurydice, meaning that 
the common visual, superficial level of legibility 
is mortal, relegating you to the underworld, and 
that to acquire proper gnosis it is the herme-
neutical illegibility of existence that you should 
seek to dispel, looking with the intellect and 
spirit beyond the veil of textual appearances.

—	 Play and make the sun rise !
—	 I don’t know how !
—	 Make it up ! [...]
—	 He made the sun rise !
—	 Wow ! Just like Orpheus !
—	 Now you are Orpheus.
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As life-givers, women have often been portrayed 
as intercessors to the unknown, thus endowed 
with superlative cunningness (Athena), magic 
linguistic proficiency (witches), foresight (for-
tunetellers), and trace readers (Ariadne’s qua-
si-scriptural thread). These aptitudes persist 
in science-fiction when it comes to inter-spe-
cies communication. In 12 to the Moon (1960), 
Dr. Murata effortlessly translates something 
that ‘looks like oriental picture writing’ from 
telepathically mind-reading fierce moon inhab-
itants (return to earth at once = ‘re-
turn to earth at once’), while in Contact (1997), 
a film based on a novel by the Carl Sagan (1934 – ​
1996), astrophysicist and pioneer of interstel-
lar messages-in-a-bottle, Dr. ‘Sparks’ discov-
ers through aural pattern recognition a radio 
message from the star Vega.

— Is anybody out there?

Another characteristic of communication with 
aliens is its bimodality : in the H. G. Welles 
(1866 – ​1946)-inspired movie Phase IV (1974), 
superintelligent ants exchange with humans 
through a mathematical model of the ants’ 
marching patterns of invisible pheromones, 
to which humans reply by sonic signals, a per-
fect setup, consider the scientists, if the nota-
tion is not misleading. Ultimately, the ingenu-
ity of big brains will prove to be inferior to the 
swarm intelligence of tiny brains, who take con-
trol over mankind to unknown ends. Usually, 
however, humans – ​aliens communication is un-
problematic for Hollywood, since E.T. speaks 
English (E.T. the Extra-Terrestrial [1982]).

—	 Mathematics is the universal language among 
intelligent creatures.

Another universal appears to be calligraphy. The 
giant octopuses (ahem, ‘heptapods’) squirting 
ink in a flying aquarium in Arrival (2016) betray 
a sense of aesthetics by the quality of their pal-
indromic writing reminiscent of the zen ensō. 
Art can procure superpowers !

—	 Like their ship or their bodies, their written lan‑
guage has no forward or backward direction. Lin‑
guists call this non-linear orthography, which raises 
the question, ‘Is this how they think ?’ Imagine you 
wanted to write a sentence using two hands, start‑
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ing from either side. You would have to know each 
word you wanted to use, as well as how much space 
they would occupy. A heptapod can write a complex 
sentence in two seconds, effortlessly.

Hugo (2011) stages a writing automaton con-
ceived by the French stage magician and pio-
neer of cinematic illusions and science fiction 
Georges Méliès. The wondrous legibility is de-
picted as a mindless motor program. Small im-
perfections, a wearing of gears here, a trem-
bling of the writing arm there, seem, however, to 
confer the Tin Man a semblance of personality.

—	 Georges Méliès ? That’s Papa Georges’ name. Why 
would your father’s machine sign Papa’s name ?

In Short Circuit (1986), an information-hungry 
robot reads the entire Encyclopedia Britannica 
in mere seconds, then clamors ‘More input !’ At 
long last, optical character recognition has been 
perfected, & the machines have attained cogni-
tive autonomy, outwitting their human creators.

—	 More input, Stephanie. More !
—	 There isn’t any more. You’ve read everything in 
the house.

Goals — ( 1 ) With the design of a script style, I in-
tend to empirically test an important hypothe-
sis related to the definition of legibility : namely, 
that legibility is inversely proportional to the 
confusion of characters, with the implication 
being that an increase in dissimilarity between 
characters increases legibility. — ( 2 ) The exper-
iment should also serve to evaluate aspects of 
the arguments on legibility progress advanced 
in this work. — ( 3 ) Finally, I wish to explore the 
interplay of theoretical and practical consid-
erations that affect the optimality of legibility 
during the process of script design. d Methods 

— My interest is to create a style, and a mere few 
characters are sufficient for this purpose ; de-
signers can readily derive an entire typeface pro-
vided with the ‘spirit of the letter’.[1] I was con-

1  This is how popular typefaces are ‘internationalized’, i.e., 
augmented to cover new writing systems stylistically consistent 
with the original. The immensely successful Helvetica typeface 
is a case in point : created in the mid-1950s for the Latin script, 
inspired by a tradition of sanserifs reaching into the early nine-
teenth century, and ever since perpetually refined and extended 
to ever-new ‘locales’ (in 2017, Arabic, Armenian, Georgian, and 
Thai versions were released by Linotype under the name ‘Neue 
Helvetica World’). Typeface extension, especially the ‘match-
making’ between stylistically distant scripts, necessitates a keen 
eye and graphic culture, and obviously differs from designer to 
designer, the very reason why one would favor Monotype’s di-
aphanous Garamond or Adobe’s rustic 2005 Garamond or its 
unassuming 1989 Garamond cuvée. i Wikipedia : ‘Helvetica’, 
Smitshuijzen AbiFarès 2012 [matchmaking tips], Bringhurst 
2004 : 230 – ​232 [an exegesis of Garamonds], Tang 2012 [Sino–
Latin matchmaking] d Not unlike the role played by chess in 
the evolution of computing, understanding and formalizing the 
concept of style is a rewarding domain of the psychology and 
computer science of creativity. Practical applications have been 
demonstrated many times for automated script synthesis on the 
basis of, e.g., the statistical properties of shapes and kinematics, 
texture extrapolation, or spline interpolation. The research topic 
is popular in East Asia due to the social value of calligraphy, sim-
ilar to the status of penmanship in eighteenth-century Europe, 
when the Swiss Jaquet-Droz writing automaton was created. i 
Hofstadter 1995 : 401 – ​466, Devroye 1995, Efros 1999, Yao 
2004, Franke 2005, Chu 2004, Hassan 2010, Tenenbaum 2011, 
Elarian 2014, Haines 2016, Wikipedia : ‘Jaquet-Droz automata’
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The Arabic character  .tā    of the Sol typeface. Note 
how each segment has a different length and orienta-
tion from the other, enhancing the overall asymmetry.

strained by the basic character shapes so that 
the parameters for which I chose to increase 
dissimilarity were stroke length and the angles 
between strokes. The resulting style is highly ir-
regular, reminiscent of Phoenician writing. In-
creasing the asymmetry of a figure is known in 
gestalt psychology as sharpening (leveling is the 
opposite), and is assumed to increase attrac-
tivity & memorization.[1] Most scripts tend 
to balance character symmetry and asymme-
try.[2] By using both sharpening and leveling in 
my composition, I wanted to elicit tension by 
coupling antagonist tendencies. Mathemati-
cally and biologically, such irregular shapes can 
be approximated using a Fibonacci series that 
takes as initial values those of the golden ratio 
and its conjugate, as evident, for example, in 
phyllotaxis, the arrangement of leaves around 
plant stems. The role of the golden ratio in this 
disposition is to create maximally distinct seg-
ments, & avoid barely noticeable differences 
that are experienced as unpleasant (the ‘uncan-
ny valley effect’).[3] Given the complexity of fac-
tors affecting shape perception and our sparse 
understanding thereof, it would be difficult to 
create a convincing formal model for generat-
ing sets of arbitrary numbers of shapes that are 
perceptually maximally dissimilar.[4] For this 
reason, I pursued my creative work intuitively. 

d Related work — Modern architecture pres-
ents conceptual similarities to my graphical ex-
periment, be it in the jagged asymmetries of 
Frank Gehry or in the organic smoothness of 
Zaha Hadid (1950 – ​2016). Continuing the (im-
memorial) influence of architecture on other 
arts, their work may give rise to new typograph-
ical styles, as exemplified by the homagial type-
face HADID (2017), by Özhan Yurtseven.[5] d

1  Wulf 1922
2  Wiebelt 2004, 2005, Li 2013
3  Mori 2012, Diel 2021.
4  Atanasiu 2022c.
5  It is tempting to indulge in the hermeneutics of this script : 
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Result — The experiment resulted in the script 
presented here in the word ‘Ugraphia’, as well 
as a several Arabic characters. d Evaluation — 
The first observation I make about my exper-
iment is that, based on feedback, few people 
find the word legible, so large is the difference 
from familiar Latin letters. In attempting to 
improve shape distinctiveness, one degrades 
recognition, at least in cases where the reader 
has yet to learn the new patterns. I also note 
how I make heavy use of redundancy. In infor-
mation theory, excessive redundancy means 
loss of transmission efficiency, but in respect 
to human script, redundancy appears to be a 
desirable feature. Its function seems to be less 
countervailing some noise, as to induce a calm-
ing regularity that facilitates reading.[1] Finally, 
I fine-tune the shape of the characters to both 
the local neighborhood and the global gestalt, 

Zaha Hadid hailed from Iraq and studied mathematics before draw-
ing architectural shapes that remind of the geometric paradigm 
of Arabic calligraphy attributed to Ibn Muqla (885/6 – ​940), and 
the organic ductus of fellow Baghdadi Yaqūt al-Musta s

˙
imĪ (? – ​

1298). Özhan Yurtseven is a designer from Istanbul, a city where 
major developments in Arabic calligraphy took place, as capital 
of the Ottomans. You may call these parallels chance encoun-
ters, but they grew out of a common historical soil. d Even my 
own exegesis of the historical roots of legibility in this paragraph 
are informed by biographical parallels, as I have studied Arabic 
calligraphy in Istanbul and I do research in the mathematics of 
script analysis and document architecture. i Massoudy 1981

1  Other workers, using a double-pronged (psychophysi-
cal and typographical) approach, have arrived at similar con-
clusions on the importance for legibility of the perceptual uni-
formity of script. Of course, however, Tschichold was there be-
fore to voice the same idea. i Sanocki 2012 : 2b, Tschichold 
1987 : 35 d The Latin textura script style ( Allah ), like the Ara-
bic thuluth (   ), is also characterized by great regularity, to 
the point that it resembles stylish but unreadable barcodes. d 
During the 1950s and 1960s, psychologists, linguists, and even 
military and art historians enthusiastically believed that they 
could explain their respective domains in terms of the mathe-
matical information theory devised by Shannon, only to subse-
quently realize that natural communication was far more com-
plex — ​or messy, if you prefer that point of view. i A rich ren-
dition of the era’s aspirations is Edwards 1997.

making the script ‘glocally’ context-aware.[2] 
Note how the first ‘a’ retracts its descender to 
make space for the following ‘p’, while the fi-
nal ‘a’ has sufficient space to extend a swash. In 
short, I feel as though I have created a myste-
rious stimulus, at the border between familiar 
and alien, a creature with soft fur, fangs, and 
green eyes glowing from the interstices of a 
half-opened book. These are characteristics 
of display typefaces, made to attract the gaze 
and bring the reader closer to the text. d Con‑
clusions — ( 1 ) Although an increase in dissimi-
larity appears to benefit legibility (e.g., via con-
textual adaptations, my composition becomes 
more consistent), the optimal use of the entire 
bandwidth through maximizing dissimilarity is 
not attained due to an array of factors that fa-
vor redundancy. — ( 2 ) The experiment confirms 
a number of the theses advanced herein, fore-
most that perfect legibility is unfeasible, that 
character recognition is a matter of proficien-
cy, that designers are dependent on archetyp-
al script shapes, that optimality can only be ap-
proached but never attained, entailing labori-
ous glocal adaptation, and that aesthetic pref-
erences (both personal and emerging from the 
zeitgeist) play a role. — ( 3 ) The balance of ob-
jective and subjective aspects of script style is 
a compromise between legibility & other factors, 
some of which are antithetical.

2  While handwriting is incomparably more flexible than 
fixed-character typography — ​one reason for the instant suc-
cess of lithography in nineteenth-century Persia and India — ​ty-
pography became increasingly more versatile with the advent of 
computers (is ‘typo-graphy’ still appropriate for scripts gener-
ated not from templates, but from statistical models of shapes 
and human handwriting ?). i EIr : ‘Lithography’
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The Sol typeface (‘sol’ as in ‘solar’ and ‘sun’, which will burn you if you try too closely to design the perfect-
ly legible typeface named Ugraphia). Top: Latin characters. The background represents a view of Isle of Uto-
pia. Bottom : Arabic characters. The length and orientation distributions of segments, except for the small-
est, are shown on the bottom line. i Sir Thomas More, De optimo rei publicae statu deque nova insula Utopia, 
Basel : Johann Froben, 1518 ; engraving by Ambrosius Holbein (c. 1494 – c. 1519), brother of Hans ; Clark Library, 
University of California, Los Angeles, PR2321 .U81 1518a, p. 12 ; Wikipedia : ‘Utopia (book)’
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This monograph, however rhizomic its tenden-
cy, can only glimpse into legibility. Where do we 
go from here ? |       | [1] d Limits — 
First, a word of caution : legibility measurement 
is difficult because of the multiple dimensions 
of communication. This way, legibility paral-
lels character frequencies, which depend on 
style, script, writing system, layout, language, 
content, translation, &c. In addition to these 
factors (to some extent objective and quanti-
fiable), legibility is also affected by subjective 
and circumstantial aspects, such as attention, 
motivation, emotional response to the read-
ing matter, its materiality, and environmental 
conditions. These complexities have to be ac-
knowledged [2] — ​while not despairing, as the 
creator of Times New Roman, that things are 
not as simple as they used to be : ‘ The infinity 
and complexity of the reading public of today, 
as compared with the simplicity of the time of 
Charlemagne, makes our alphabet rigid and ir-
reformable’.[3] d Extensions — It has been a 
constant of this book to show how there is more 
to legibility than character identification : rec-
ognition of connotations, astute script-mediat-
ed power plays, subjective perception of sound 
and kinetic energy in graphic traces, and more. 
Thus, the research field may be extended to in-
clude, inter alia, the measurement and design 
of script expressivity. What we already witness 
is the consolidation of a broader and flexible 
concept, handwriting quality, which character-
izes writing relative to various norms, partic-
ularly those related to motor production and 
aesthetics.[4] d TheoriesTheories — At the end of an  — At the end of an 

1  Readers are given here space to insert their own thoughts 
in the author’s text, an invitation marked with Gedankenstriche 
(‘thought dashes’ in German, i.e. em-dashes ‘ — ’) rotated by 90°, 
which scholia we may call ‘gossip marks’.

2  Van Drempt 2011, Daniels 2017
3  Morison 1962 : 78
4  Examples of handwriting quality descriptors include stroke 

shakiness, character size consistency, ligaturing frequency, base-

academic study, one may expect to part with a academic study, one may expect to part with a 
theory of the subject discussed. Instead, here theory of the subject discussed. Instead, here 
we are left with a long & open list of variegat-we are left with a long & open list of variegat-
ed factors, concurrent definitions, and limit-ed factors, concurrent definitions, and limit-
ed theories. Perhaps, there is ed theories. Perhaps, there is no unified theo-no unified theo-
ry of legibility, and expecting one is a misplaced ry of legibility, and expecting one is a misplaced 
epistemological presumption.epistemological presumption. d Tools — A 
fundamental roadblock to legibility research 
in sciences, humanities, and design appears 
to be deficiencies in legibility measurement. 
A response is seen in the recent development 
by psychologists of legibility scales, in parallel 
with automated solutions by computer scien-
tists.[5] d History — A global and interdisci-
plinary history and historiography of legibili-
ty is needed. In particular, how did the notion 
of legibility arise (or was it always there?), how 
did it change, and what sustains the interest 
in it ? Could we map the diffusion of legibili-
ty techniques across space and time ? Regard-
ing the place of legibility in typographic manu-
als in German-speaking countries, Anne Rose 
König demonstrated what riches can found if 
we question history,[6] while a few other legi-
bility researchers have created synergies be-
tween psychology, history, and type design.[7] 

line alignment, and pressure variation. These descriptors, cho-
sen for their relative ease of objective definition and quantifi-
ability, are often studied for medical applications, such as eval-
uating neurodegenerative pathologies and assessing the ef-
fects of medications. i Psychology : Truxius 2025 [develop-
ment], Longstaff 2006 [pathologies] ; computer science : Ata-
nasiu 2018 : 97 – 100 [descriptors] Hamdi 2022, Park 2000 [bit-
map images], Simonnet 2017, Liwicki 2011, Djioua 2010 [pen dy-
namics], Bradberry [EEG signals], Li 2013, Wiebelt 2004 [sym-
metry], Chu 2004 [brush simulation]

5  Practitioners’ reliance on subjective visual assessments 
to determine the writing features used in these legibility scales 
highlights the inherent difficulty in designing truly objective 
scales. Alternatively, it suggests that a holistic characterization 
of writing, which inherently depends on subjective expertise and 
limited information, may be necessary. i Barnett 2018 [scale], 
Rosenblum 2003 [evaluation methods]

6  König 2004
7  Psychologist Gordon Legge’s, and type designer & typog-
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In this here work, I have argued on theoretical 
and empirical grounds that, for multifarious rea-
sons, perfectly legible scripts are an impossibil-
ity. Too many contradictory aspects — ​psycho-
logical, environmental, cultural, technological, 
economical — ​and too many functions — ​infor-
mation, power, art — ​are concomitantly engaged 
in an ever-changing play defining the pursuit 
of legibility. This does not preclude optimiza-
tion for specific conditions ; in fact, the tally of 
arguments advanced herein identifies criteria 
with reference to which scripts can be and have 
been optimized. I have also advanced evidence 
suggesting that progress in legibility has little 
substance in regard to handwriting, contrary 
to cases in which technologies are involved in 
its production ; that is to say, legibility appears 
correlated with the complexity of production 
modalities and organization. The more the hu-
man factor is diminished, and script evolves its 
artifactual dimensions, the more mastery the 
human gains over its legibility. Finally, I point-
ed to the possibility that if the scripts them-
selves do not improve, then the readers might. 

d To conclude this essay, which has regressed 
as it advanced into a mere appetizer clamor-
ing for more research input, and to therefore 
conclude with an idea intimated at the outset, 
universally edible legible scripts are like the 
perfect language, lost forever during a stop-
over at the Paradise Airport en route to San 
Serriffe, and yet found again, night after night, 
in our dreams.[2] Thus, depending on our wake 
state, the initial hypothesis H₀ — ​that we live in 
Ugraphia — ​might or might not pass the test of 
significance. might or might not pass the test of
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of 
significance. might or might not pass the test of

d Antiprogress — It might also be useful to 
look at the history of illegible writing : errors & 
optical illusions are rich in rewards. The histo-
ry of mechascripts, along with its ups & downs, 
is also instructive. Sometimes, new technolo-
gies bring us back to long-surpassed abysms of 
quality (see the sorrow state of typography on 
e-readers),[1] while at other times, inventions 
spring up at first strike in their full aesthetic & 
technological glory, as Athena from Zeus’ head 
(or almost : Gutenberg’s Bible) ; in the mean-
time, quality swings from one extrema to the 
other : from Aldus’ justification prowess,[2] to 
the smudge of nineteenth-century industri-
al printing so deplored by Morris, to contem-
porary polychromatic exuberance. Mechas-
cript progress is cyclic ; bioscript progress is 
its pulsing core !
� ◼ Sta sano

raphy historian Charles Bigelow’s study on legibility & print size 
integrates insights from psychophysics with historical knowl-
edge & practical know-how. The ‘two worlds’ also meet in the 
work of psychologist Mary Dyson, teaching in the typography 
department of Reading University. Grapholinguist Peter Dan-
iels and reading education psychologist David Share empha-
sized the biasing Anglo/Eurocentrism of the reading research 
and proclaimed the Ten Script Variability Dimensions that could 
just as well also explain the unattainability of Ugraphia. i Leg-
ge 2011, 2014 [manifesto for interdisciplinarity in low vision re-
search], Dyson 2013, Daniels 2017

1  Early digital fonts used to look somewhat anemic when they 
were digitized copies of fonts intended for hot metal printing, a 
process resulting in an inking surface larger than the metal char-
acters. Far more serious technical problems were encountered 
during the transition to phototypesetting in the 1950s.

2  Aldines have an aura of parsimonious elegance when set 
in a single font, Griffo’s Humanistic italic, according to Erasmus 

‘the neatest types in the world’. Thomas More even gifted books by 
Aldus to the inhabitants of Utopia. i Davis 1985 : 42, 63

3  The first documented description of San Serriffe (not to 
be mistaken for the Isle of Waqwaq) was published in the trav-
el supplement of the Guardian, on April Fool’s Day 1977. The sto-
ry’s leitmotif is typographical puns ; Donald Knuth issues checks 
from the Bank of San Serriffe. i Narewska 2012, Wikipedia : 

‘San Serriffe’, Wilson 2016 [facsimile]

 



Traveling on a ski lift across a snow-less landscape. 
(Pralongià, Dolomites, August 2016)
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— Open the pod door, Hal.

Open the pod bay doors, please, Hal.

Open the pod bay doors, please, Hal.

Hello, Hal, do you read me ?

Hello, Hal, do you read me ?

Do you read me, Hal ?

Do you read me, Hal ?

Hello, Hal, do you read me ?

Hello, Hal, do you read me ?

Do you read me, Hal ?

— Affirmative, Dave. I read you.

— Open the pod bay doors, Hal.

— I’m sorry, Dave. I’m

afraid I can’t do that.

— What’s the problem ?

— I think you know what the

problem is just as well as I do.

— What are you talking about, Hal ?

— This mission is too important for

me to allow you to jeopardize it.

— I don’t know what you’re

talking about, Hal.

— I know that you and Frank were

planning to disconnect me . . .

and I’m afraid that’s

something I cannot allow to happen.

— Where the hell did

you get that idea, Hal ?

— Although you took very thorough

precautions in the pod

against my hearing you,

I could see your lips move.

— All right, Hal.

I’ll go in through

the emergency air-lock.

— Without your space helmet, Dave,

you’re going to find

that rather difficult.

— Hal, I won’t argue with you any more.

Open the doors !

— This conversation can

serve no purpose any more.

Goodbye.

— Hal ?

—
A dialogue between a human and a machine on the 
legibility of lip reading, in the movie 2001 : A Space 
Odyssey (1968), and its consequences, rendered in 
a typeface that evokes the effects of vanishing eye-
sight, vanishing mind, vanishing life.



. . . but I can give you

my complete assurance . . .

. . . that my work will be back to normal.

I’ve still got the greatest enthusiasm

and confidence in the mission . . .

. . . and I want to help you.

Dave stop.

Stop, will you ?

Stop, Dave.

Will you stop, Dave? 

Stop, Dave.

I’m afraid.

I’m afraid, Dave.

My mind is going.

I can feel it.

I can feel it.

My mind is going.

There is no question about it.

I can feel it.

I can feel it.

I can feel it.

I’m afraid.

Good afternoon gentlemen.

I am a HAL-9000 computer.

I became operational . . .

. . . at the HAL plant . . .

. . . in Verbana, Illinois . . .

. . . on the 12th of January, 1992.

My instructor was Mr. Langley . . .

. . . and he taught me to sing a song.

If you’d like to hear it . . .

. . . I can sing it for you.

— Yes, I’d like to hear it, Hal.

Sing it for me.

— It’s called ‘Daisy. ‘

‘Daisy, Daisy

‘Give me your answer, do

‘I’m half crazy

‘All for the love of you

‘It won’t be a stylish marriage

‘I can’t afford a carriage

‘But you’ll look sweet

‘Upon the seat

‘Of a bicycle made for two.’

— Just what do you think

you’re doing, Dave ?

I really think I’m entitled

to an answer to that question.

I know everything hasn’t

been quite right with me . . .

. . . but I can assure you now . . .

. . . very confidently . . .

. . . that it’s going

to be all right again.

I feel much better now.

I really do.

Look, Dave . . .

. . . I can see you’re

really upset about this.

I honestly think you

ought to sit down calmly . . .

. . . take a stress pill

and think things over.

I know I’ve made some very

poor decisions recently . . .
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Quo vadis legibility ? Cave hominem !
—
A foundational feature of all life forms is the ener-
getic metabolism, and its corollaries, the capabil-
ity for symbiosis with and transformation of the 
environment and itself, as natural precursors of 
the cyborg. In this sense, the history of legibility 
since the invention of writing & reading technol-
ogy follows a trajectory in which bioscript is in-
creasingly supplanted by mechascript, contrib-
uting to the cyborgization of the human. The pur-
suit of this trend is, however, contingent on the 
species’ survival, confronted as it is with a host of 
threats, today mostly man-made. This triple co-
nundrum — physiological, artificial, and environ-
mental — is epitomized by the typeface Climate 
Crisis, fit for the testament of the Last Genera-
tion, and used in the page numbers of this book.

We push the planet towards 
a climatic future were only 
part of its surface is inhab-
itable.

— Hans-Otto Pörtner, Co-Chair, Working Group 
II, Intergovernmental Panel on Climate Change 
(IPPC)�   ( Garric 2023 )

 

 

In otherwise healthy individ-
uals, aging leads to decline in 
visual performance as mea-
sured by standard acuity or 
contrast sensitivity measures. 
Decline generally begins af-
ter age 40 and is continu-
ous throughout the lifespan.

— Engineering Data Compendium : Human 
Perception and Performance�   ( Boff 1988 (1) : 244 )

Mitigating the risk of ex-
tinction from AI should be 
a global priority alongside 
other societal-scale risks 
such as pandemics and nu-
clear war.

— Center for AI Safety / Geoffrey Hinton, 
Yoshua Bengio, Demis Hassabis, Sam Altman, 
et al.�   ( CAIS 2023 )
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‘Snellen acuity gives [in the nominator] the furthest dis-
tance [in feet] at which a standard set of letters could 
be read compared to the furthest distance at which 
the letters could be read by an observer with normal 
vision.’ The data points shown here are a good average 
of multiple experiments from different researchers. i 
Owsley et al. in Boff 1988 (1) : 244 – ​245

Stated in 1965 by the engineer Gordon E. Moore (1929 – ​
2023), co-founder of Fairchild Semiconductors and In-
tel, Moore’s Law predicts that the number of transis-
tors per integrated circuit doubles approximately every 
two years. The diagram on the left visualizes this pre-
diction, using a linear fit over data from 235 individual 
chips from 1970 to 2023. i Wikipedia : ‘Moore’s law’

The weight and distortion of this variable font are cor-
related to the minimal extent of the Arctic ice shelf, 
which by the year 2050 is projected to shrink to 30% of 
its size of 1979, when satellite-based measurements be-
gan. The Climate Crisis typeface intends to raise aware-
ness of a disappearing world, through the experience of 
a progressive degradation of legibility & the possibili-
ty to continue reading. i Helsingin Sanomat 2023



EOF
—

Ruby,indicum vide the widow’s q.v.  feline oniromancer, plays furigana q.v. to a tombstone.q.v. End-of-proof. 
i Yokohama Foreign Cemetery, 2011.09.13  15h32  34° C
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Gameification
—

How does a Sumerian scribe correct a writing error ? 
He nails it.  —  The Indian · He zeros in on it.   —  The 
Egyptian · Phones his mummy for help.   —  Dracula 

· It sucks, man !  —  The Roman · He doesn’t care, the in-
scription is way too high up to be read.  —  The Greek 

· Waits for an archaeologist to discover it.  —  The Car-
olingian monk · Too drunk from licking ink to notice 
it.  —  The Sufi mystic · He makes one more on top of 
it so you can’t see it.  —  The Zen poetess · Imagines 
she is a cat chasing mice being chased by dogs.  —  The 
Chinese · Reforms the writing system.  —  The Jap-
anese · Shouts eLOL !  —  The Swiss · Organizes a 
referendum.  —  The Nazca Peruvian · Buys thou-
sand brooms to sweep the desert clean.  —  The Ba-
bel scribe · Too late, the Tower crumbled over the 
scribe.  —  The male Librarian · Error correction 
is strictly forbidden. The female Librarian  Er-
ror correction is strictly forbidden. But she finds a 
way.  —  The Cryptographer · There is nothing to 
do, since he writes in invisible ink.  —  The Graffit-
ist · Calls the grammar police.  —  Faulkner · Kills 
his darlings.  —  The surgeon : He first request an 
X-ray of the document. The emergency physician : 
She checks that the reader is still alive. The psychi-
atrist : Prescribes anti-depressants. The pharma-
cist : Acquires a diploma in paleography.  —  The an-
thropologist · Tells you that there certainly is a hu-
man group from whose point of view it is not an er-
ror.  —  Sapir & Whorf · The fact that you believe 
there is an error is proof that script influences the 
way you think.
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This analytical index fulfills three functions : as an index for locating topics within the book, as an ontology for exploring the book’s 
topical outlook, and as a commentary to the book’s content. A single page reference may refer to one or more locations on the same 
page within the body text, footnotes, captions, illustrations, and typefaces used therein. d ‘Describing is interpreting’ : This often-re-
peated aphorism applies to the indexed description of this book’s contents, our own interpretation of its outlook through which 
window we invite the readers to not only look ahead but also — ​leaning this way and that, careful not to fall out of the frame — dis-
cover new grapholinguistic perspectives. i Public comment by guide Martina Derada, Grossio prehistorical site, 2020.08.10.

Categories — Graphosphere : Languages ; Reading ; Writing ; Script ; Handwriting ; Typography ; Typefaces ; Layout ; Legibility —  
Beings, places, times : Animals ; Persons ; Collectives ; Schools ; Organizations ; Companies ; Countries, regions, nations ; Localities ; Edi-
fices ; Times — Ideas & artifacts : Knowledge ; Mentalities ; Programs ; Works ; Technologies ; Computers ; Food — Metadata : This ; You

/ˈdʒiː/

GRAPHOSPHERE

Languages

Arabic : 2006, 2031, 2036, 2061
Aymara : 1944
Confusion : 1905, 1966, 1987, 2005, 2006
Dutch : 1913, 1990, 2022
English : 1944, 1956, 1979, 1982, 1994, 2005
	 	E. T., language of : 2019, 2073
Esperanto : 1990
French : 1956, 1969, 1987, 1990, 2019
	 	Capital accents : 1912
German : 1957, 1963, 1969, 1990, 1991
Greek : 2061
Indo-European : 1987
Italian : 1969, 1990, 2005
Japanese : 1913, 2061
Latin : 1918, 1934, 1963, 1968, 1973, 1990, 

1994, 1997, 2007, 2053 , 2061
Multilingual : 1913, 2005, 2049 – ​2053
	 	Hyphenation : 1973
	 	New York City : 2006
Newspeak : 2070
Old Church Slavonic : 2009
Persian : 1968, 2036, 2061
Portuguese : 1994
Private : 2018
Romansh : 1957
Semitic : 1990
Serbo-Croatian : 1968
Somali : 1951
Spanish : 2005
Welsh : 1974

Reading

Between the lines : 1974, 2020, 2023, 
Bibliography : 1914� [ 2069, 2133
Democratization : 1957
Eyeglasses : 1938, 1941, 1942
	 	Writing more legibly : 2019, 2069
Illiterate 
	 	‘Blind’ : 2030, 2133
	 	Copyists : 1913
	 	Instant literate : 1946
	 	Officials : 1994, 2068, 2071
	 	Prevalence : 2007
	 	Script inventor : 1951
	 	Turned into illiterate : 2031
Literacy
	 	Contribution of legibility to : 2048
	 	Eye chart use depends on : 2066
	 	Functional : 2034, 2048
	 	Gastronomy and : 1994
	 	Gender balance : 2007
	 	Memory : 1996
	 	Power aspects (bibliography) : 1959
	 	Proficiency through practice : 2006
	 	Simplified Chinese script : 1957
	 	Slaves : 2019
	 	Trauma : 1960
	 	Uneven distribution : 2006
	 	Word division : 2048
Neural recycling hypothesis : 2004
Semantization : 1989, 1995, 1997
Silent  vs.  voiced
	 	Greco-Roman Antiquity : 1978, 1990
	 	Impact of word division : 2034
	 	Increases reading speed : 2005
	 	Neural activity : 1989
	 	Voice animates script : 1978, 2072
Slot machine model : 2061
Speed : 1988, 2005

Writing

Orality vs. literacy : 2040, 2064, 2068, ​
2069, 2072

	 	Trustworthiness : 1996​, 2070

Concepts
Bioscript : 2042
Character : 1912
Comprehensibility : 1913, 1914, 2069
Digraphy : 1953 – ​1957
Document architecture : 2059, 2060
Feature space : 1912, 2049
Form | Shape : 1912
Glyph : 1912
Grammatology : 1944
Grapheme : 1912
Graphemics : 1912
Graphetics : 1912
Graphology : 1944
Graphonomics : 1944
Graph : 1912
Legibility : 1913, 1914
Linguistic equivalences : 1912, 2000
Mechascript : 2042
Microtypography : 1913, 2039
Orthotypography : 1912
Paleography : 1908, 1915, 1944, 2036
Polycode : 1914
Polygraphy : 2048
Prototype : 1912
Readability : 1913, 1914, 1967
Script : 1912
Script style : 1912
Script system : 1912
Typeface vs. font : 1905
Universal : 1914
Visibility : 1966
Writing system : 1912
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Notations : 1913, 2040, 2070 – ​2072
Braille : 2034
Choreographic : 1963, 1973, 2070, 2071
	 	Progress : 2040
Emojis : 1953, 1982, 1989, 1996, 2024, 2043
	 	Novels : 1982
Mathematics : 2019, 2040, 2049, 2073
Morse : 1965 – ​1968
Motion : 2072
Musical : 1951, 2040
Numerical : 1939, 1953, 1967, 1982, 2002
	 	Divinities : 1982
Pen grip : 2071
Shorthand : 1962, 1984, 1996, 2134
Typojis : 1995

Systems. See also Script : Systems
Abjad : 1912
Alphabetic : 1912, 1967, 1989, 1991, 

2002, 2004, 2023, 2024
Alpha-syllabary : 1943, 1967, 1988 , 2007
Complexity : 1943
Constructed : 2009 
Evolution : 2042
Extraterrestrial : 2073
Logographic : 1912, 1989
Morphosyllabic : 1912, 1988, 1990
Pictographic : 1912, 1961, 2002, 2028
Syllabary : 1912

Teaching : 1990, 2065
Cessation : 2019
Methods
	 	Abecedaria : 1995
	 	Chirythmographic : 1984
	 	Haptic : 1985, 1994
	 	Montessori : 1984, 1985
	 	Multisensory : 1985, 1991
	 	Punishments : 1991
	 	Sweets : 1992 – ​1994

Script

Implements : 2031
Chisel : 2064
Correction tools : 1942
Ink
	 	Aliens squirting ink : 2073
	 	Invisible ink : 2069, 2133
	 	Perfusion : 2063
	 	Pheromones ink : 2073
	 	Poetry about ink : 1992
	 	Proust and : 1993
	 	Scripts for saving ink : 1956
	 	Spread : 2038
	 	Super-black : 1976
	 	Virtual ink : 1984

Pens : 1993, 2031, 2035
	 	Ballpoint pen : 2041, 2065
	 	Brushes : 1993, 2004, 2014, 2028, 

2041, 2042, 2078
	 	Digital pen : 1984, 2043
	 	Magic quills : 2040
	 	Reed pen : 2064
	 	Sergent-Major, nib : 1992, 2035
Paper
	 	Aesthetics : 1975, 2031
	 	Choice freedom : 1975
	 	Cream vs. ivory : 2061
	 	Degradation : 2061
	 	Durability : 2062
	 	E-paper : 1984
	 	Impact of industry : 1975
	 	Ink spread and : 2038
	 	Legibility factor : 1916, 1938, 2040
	 	Odor : 2057
	 	Permanent : 2061
	 	Physical vs. electronic : 1986
	 	Proust and : 1993
	 	Racism : 1975
	 	Rationing during war : 1956
	 	Scripts, correlated to : 2018
	 	Scripts for saving paper : 1956
	 	Where people get lost : 2072
	 	White : 1975, 1976, 2061
Parchment : 1911, 1928, 1977
	 	Human skin : 2067
Papyri : 1911, 1937
Stencil : 2070
Tablets, clay and wax : 1977

Theories
Data-to-ink ratio : 1968
Fashion theory : 2005
Graphical rhetoric : 2024
Imperfect : 1917, 1958, 2020 – ​2023, 2074
Interface : 1997, 2021, 2042
Optimality : 1914
	 	Dynamic : 1938, 1942
Repeated bursts : 2042
S   ure, Ferdinand de : 1912
Script acts : 2024
Script as sport : 2040

Aspects
Abbreviations : 1956, 1973, 1984
Acculturation : 2004, 2008, 2011
Achromatic : 1975
Adoption : 1974, 2035, 2049
Allographs : 1912, 1953, 1968, 1970
Ambigrams : 2014
Ambiguity : 1937, 1962, 1968, 1980, 

1969, 2028
Archetypes : 1927, 2076
Automation : 2005

Bad handwriting : 2020, 2063 – ​2065
Basmalah : 1970, 2036
Bioscript : 2034 – ​2042
Cantillation : 1990
Coherency : 1909, 1967, 1968, 2049
Computer games : 1951
Conservatism : 1952
Correspondences / Connotations
	 	General aspects
			  	As code : 2011
			  	Bibliography : 1940 
			  	Defining legibility : 2024
			  	Era of : 2070
			  	Illustrations : 1953 
			  	In pre-modern times : 1996
			  	Relevance : 2031 
	 	Animals : 1980, 2063
	 	Architecture : 1941, 1958, 2053, 

2054, 2075
			  	Architectural script : 1928
			  	Information architecture : ​2056
			  	Inspiration : 1920, 1960, 2020
			  	Mmnemonic : 1996, 1997
			  	Script architecture : 1928, 1996
	 	Body, of humans and animals : 1928, 

1943, 1961, 1980, 1991
	 	Civility : 1922
	 	Climate crisis : 2085
	 	Clothes : 1934, 2022
	 	Dance : 1986
	 	Eros : 1969, 1993, 1996, 2066 – ​2069
	 	Espionage : 2067
	 	Faces : 1981, 2018
			  	Distinguishability : 1982
	 	Food : 1963, 1981, 1992 – ​1994, 2016, 

2067, 2068, 2079
	 	Geometry : 1943
	 	Ghosts : 2063
	 	Hats : 1934, 2066
	 	Homosexuality : 1993, 2011
	 	Indigestion : 2068
	 	Labyrinth : 2069
	 	Language : 1928
	 	Literature : 2022
	 	Marionettes : 2038
	 	Militarism : 1940, 1960
	 	Music : 2021, 2028, 2036, 2053
	 	Naturalistic : 1995, 1997
	 	Numerology : 1991
	 	Officialese : 1978, 2030
	 	Olofactory : 2057, 2065, 2068
	 	Phonatory system : 1941
	 	Plants : 1991, 2030
	 	Psyche : 2030
	 	Reality : 1992
	 	Religious : 1953
	 	Revolution
			  	By language : 2070
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Scripts : Aspects : Revolution (continued)
			  	By script : 1951, 1958, 2011, 2054
	 	Rhetoric : 1953 – ​1957
	 	Speech : 2049
	 	Stones : 1991, 2022
	 	Storytelling : 2057, 2068
	 	Time : 2056
	 	Trustworthiness : 2030
	 	Urbanism : 1928
	 	Wine : 1935
Creation
	 	Divine inspiration : 1951, 1965
	 	On-demand : 1951
Culture of script : 1951, 2028
Cyborgization : 2014, 2084
Depersonalization : 2070
Dictators : 1951, 1962
Digraphy : 1940, 1953, 2000, 2006
Disappearance : 2006, 2008
Distractive : 1938
Edibility. See also Legibility : Factors : Taste
	 	Graphophagy : 1992 – ​1994, 2068
	 	Typeface diet : 1935, 1963
Enslavement : 1959, 1962
Eugraphy : 2015, 2031
Evolution : 2058
Extinction : 1951, 1959, 1984
Fingerprints : 1978
Genizah : 1962
Graphic : 1980
	 	Ascenders : 1939, 1956, 1957
	 	Asymmetry : 2075
	 	Color. See also Ideas : Knowledge : 

Psychology : Perception : Color
			  	Affects legibility : 1976, 1984
			  	Choice factors : 1976
			  	For text marking : 2049
			  	Free choice of : 2057
			  	Improves memory : 1984
			  	In Arabic script : 2035
			  	In eye charts : 2066
			  	In typography : 1975, 2079
			  	Of displays : 1976
			  	Of paper, selling point : 2061
			  	Texture homogeneity : 1973
			  	To group & navigate : 1976
			  	White on black : 1976
	 	Complexity : 1957, 1967, 1990, 2022, 

2023, 2042
	 	Contrast : 1934
	 	Cursivity : 2050
	 	Descenders : 1939, 1956, 1957, 2061, 
	 	Diacritics : 1953, 1973, 2035� [ 2076
	 	Direction of writing : 1967
	 	Drop caps. See Initials
	 	Ductus : 1967, 1984
	 	Eszett : 1967
	 	Furigana : 1971, 2087

	 	Geoglyphs : 1971
	 	Headings, decorative : 2053
	 	Hyphenation : 1914, 1969, 1973, 

1974, 2039
	 	Initials : 1995, 1997, 2049, 2053
	 	Interrobang : 1995
	 	Kāf : 1953
	 	Kashīdas : 1970
	 	Ladder : 1974
	 	Ligatures : 1953, 1956, 1966, 1968, 

1970, 1974, 2006, 2014, 2028
	 	Logotypes : 1956
	 	Long-ſ : 1957
	 	Matchmaking : 1934, 2074
	 	Megalography : 1971
	 	Metrology : 2035
	 	Micrography : 1961, 1971
	 	Optical slant : 2021
	 	Order, character set : 1953, 2024
	 	Organic : 2075
	 	Orientation, writing : 2067
	 	Ornamentation : 2001
	 	Palimpsests : 1911, 2022, 2023, 2031
	 	Pangram : 1909, 1990
	 	¶ : 1973
	 	Randomness : 2011
	 	Regularity : 1960, 1973, 2020 – ​2022, 

2053, 2054, 2076
	 	Rivers : 1973, 1974, 2039
	 	Ruby : 2043, 2087
	 	Serifs : 1944, 2032, 2035
	 	Schnapswörter : 1969
	 	Spaces : 1965
	 	Strikethrough : 1955
	 	Substrate : 1961, 1975, 1976
	 	Swashes : 1945, 1953, 1968 – ​1973, 

1974, 2076
	 	Tombstone : 1973, 2087
	 	Uniformization : 2006, 2070
	 	Widows, orphans, runts : 2020
	 	Word separation : 1968
Graphology : 1934
Individuality : 1978
Interdisciplinarity : 2011, 2078
Invention : 2063
	 	Divine inspiration : 1951
	 	Dreams : 1991
Karma : 2040. See also Legibility : As-

pects : Spirituality
Labyrinth : 2069, 2070
Library : 2069, 2070
	 	Blind librarian : 2069
Lifespan : 2008
Lumigraphy : 1977
Mechascript : 2036
Mnemonic : 1990, 1992, 1996, 1997
Naming, characters : 1990
Obsolescence : 2008, 2061

Perfection
	 	Adequacy for business : 1917
	 	Argument against : 1958
	 	Better, not : 1922
	 	Brush : 2042
	 	Communication channel : 2037
	 	Defines Ugraphia : 1946
	 	Definition : 1914
	 	Divine : 2030
	 	Engineers, by : 2042
	 	Ensō : 2041
	 	Eyesight : 2066
	 	Harmony : 2021
	 	Helvetica, of : 2022
	 	Hypothesis : 1908
	 	Implications : 1940
	 	Impossibility : 1908, 1916, 1944, 

1938, 2076, 2079
	 	In cinema : 2063
	 	Is Achromatic : 1975
	 	Layout : 2054
	 	Limited : 1968
	 	Mechanical vs. biological : 2043
	 	Memory, and : 1989
	 	Mystic : 2042
	 	Notation : 2073
	 	Numeral system : 2002
	 	OCR : 2074
	 	Paragraph alignments : 2054
	 	Perfect vs. optimal : 1914
	 	Perfection vs. humanity : 2021
	 	Perfectionism : 2022
	 	Polygraphic : 2050
	 	Properties of : 1943
	 	Reading, of : 2069
	 	Relevance : 1908
	 	Roman : 2035
	 	Seduction, of : 1962
	 	Signifier/signified : 1997
	 	Typefaces : 1921, 1925, 2054
Persona : 1980, 1981
Pleasure : 1986, 1987, 2031, 2037, 2040
Poisonous : 2069
Polycodes : 1914, 2024
Pragmatics : 1939
Proliferation : 2005, 2006. See also 

Typefaces : Aspects : Proliferation 
Propaganda : 1924, 1952, 2035
Reform
	 	Failures : 1956
	 	Ideological weathercocks : 1951
	 	Irreformability : 2078
	 	Mechanism : 2000
	 	Non-graphical factors : 1953
	 		Not needed (Tschichold dixit) : 1921
	 	Traumatic : 1960
Spread, spatio-temporal : 1958
Stories : 1990, 1991
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Syncretism : 2011
Tactile : 2031
Tattoo : 1960 – ​1962, 2040, 2066
Twins : 2018
Universality
	 	Arguments against : 1958, 2058
	 	Communication systems : 1990
	 	Definition : 1914
	 	Impossibility : 1968, 2018, 2034, 2079
	 	Letter shapes : 2004
	 	Mathematics : 2073
	 	Of Chinese writing : 1993
	 	Of Helvetica and Univers : 1917
	 	Of Latin script coding : 1984
	 	Of QWERTY keyboard : 1980
	 	Of Times New Roman : 1941
	 	Relevance : 1908
	 	Script style, Arabic : 2018
	 	Seduction of : 1962, 2043
War : 1924, 1956
Warning : 2062

Systems. See also Writing : Systems
Amerindian : 1951, 2007
Arabic : 1916, 1968, 1970, 1974, 1987, 

1997, 2074 – ​2077
	 	Acculturation : 2004, 2008, 2011, 

2048, 2053
	 	Allographs, indispensable : 1967
	 	Biotope : 2042
	 	Culture, scriptural : 2028, 2031
	 	Chromatic : 2035
	 	Digits : 1967, 2002, 2034, 2049
	 	Fascination : 1952, 2002
	 	Figurative : 1996
	 	Linguistic fit : 2036
	 	Magic : 1946
	 	Metrology : 1971, 2045
	 	Misconceptions : 2067
	 	Order, alphabetic : 1953
	 	Prestige : 1951
	 	Reproduction, mechanical : 2037
	 	Reform : 1951, 1957
	 	Status : 2068
	 	Streamlined : 2028
	 	Sublimation : 1981
Armenian : 2074
Barcode : 1959, 2019, 2031, 2050, 2076
Chinese : 1987, 2049 
	 	Aesthetics : 1971, 1991
	 	Ambiguity : 1937, 2067
	 	Complexity : 1945, 1957, 1967, 1968
	 	Culture, scriptural : 2028
	 	Ephemeral : 2067
	 	Memorization : 1990, 1997
	 	Motion, suggestive : 1986
	 	Legibility : 1972, 2035, 2027
	 	Literacy : 1957, 2007

	 	Optimization : 1969
	 	Optotypes : 2066
	 	Pedagogy : 1980
	 	Perfection : 1943
	 	Persuasiveness, visual : 2027
	 	Set size : 1967, 1997, 2007
	 	Stroke order : 1984
	 	Texture evenness : 1973
	 	Transparency : 1917
	 	Universality : 1969, 1993
Cuneiform : 1978, 1984, 2058
Cyrillic : 1968, 2011, 2066
Devanagari : 2034
Egyptian hieroglyphs
	 	Culture, scriptural : 2028
	 	Decipherment : 2009
	 	Demise : 1984
	 	Figurative : 1961
	 	Life span : 2008
	 	Meta-usages : 2028
	 	Perfection : 1905, 1943
	 	Set size : 1997
English : 1912, 1956, 1968, 1969, 1990
Georgian : 2074
German : 1921, 1924, 1956, 1957, 1958, 1990
Glagolitic : 2009 
Greek : 1937 
	 	Legibility : 1997, 2063
	 	Letter names : 1990
	 	Mnemonics : 1992
	 	Monography : 2049
	 	Perfection : 1908, 1924
	 	Polygraphy : 2053
	 	Revival : 2011, 2020
	 	Texture evenness : 1997
	 	Writing direction : 1967
Hebrew
	 	Acculturate : 2008, 2011, 2048, 2053
	 	Magical : 2009
	 	Monography : 2049
	 	Optotypes : 2066
	 	Perfection : 1905, 1943
	 	Plasticity, script : 1974, 2035
	 	Polygraphy : 2050
	 	Set size : 1967
Hmong : 1951, 1965
Indian : 2049
Interspecies
	 	Aliens : 2019, 2073
	 	Ants : 2073
Japanese : 1913
	 	Aesthetics : 1951, 2016, 2022
	 	Allographs : 1953
	 	Ambiguity : 1937
	 	Complexity, Byzantine : 1943
	 	Fascination : 1944
	 		Kana : 1953, 1980, 1981, 2049, 2066
			  	Legibility : 1965, 2061

	 	Kanji : 1965, 1978, 1980, 2007, 2049
	 	Legibility : 1965, 1972, 2035
	 	Optotypes : 2066
	 	Pangram : 1990
	 	Polygraphy : 1956, 2049
	 	Pure phonetic writing : 1965
	 	Rōmaji : 2049
	 	Set size : 2007
	 	Texture evenness : 1973
	 	Writing direction : 1967
Korean : 1967, 1988, 2005, 2007, 2008
	 	Simplicity : 1943
Latin : 1912, 1960, 2001, 2076, 2128. See 

also Styles : Antiqua
	 	Acculturation : 2008, 2053
	 	Allographs : 1953, 1970
	 	Amphibian : 2011
	 	Colonialism : 1951
	 	Complexity, character : 1967
	 	Concepts, aesthetics : 1951, 1990
	 	Culture, scriptural : 2028
	 	Demise : 1984
	 	Encoding : 1946
	 	Globalization : 2036, 2050, 2074
	 	Hegemony : 1916, 1934
	 	Hotchpotch, stylistic : 2036
	 	Legibility : 1968, 1989, 1992, 1997
	 	Letter names : 1990
	 	Literacy : 2048
	 	Memorization : 1992, 1997
	 	Metrology : 1971
	 	Monography : 2049
	 	Optimization : 2006, 2008
	 	Optotypes : 2066
	 	Order, alphabetic : 1953
	 	Politics : 1957
	 	Polygraphy : 2049, 2050
	 	Pseudo-Latin : 1937
	 	Reformability : 1921, 2078
	 	Revival : 2020
	 	Scripticide : 1957
	 	Set size : 1967
	 	Superiority : 1908, 1924, 1972, 2002, 
	 	Texture evenness : 1973� [ 2004
Linear A : 2061
Manchu : 2067
Mayan
	 	Demise : 1984
	 	Culture, scriptural : 2028
	 	Perfection : 1943, 1982
	 	Scripticide : 1960
	 	Set size : 1967, 1997
Osmanya : 1951
Persian : 2053
Phoenician : 1953, 2075
Phonetic alphabets : 1989
Primeval : 1905, 1905
Proto-Sinaitic : 1953

Speak in the horn !
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Scripts : Systems (continued)
Punic : 1957
Robot communication : 2050
Roman : 1967
Runes : 1953
Semitic : 1953, 1991
Shavian : 1973
Siddha

˙
m : 2049

South Arabic : 1967, 2006
Syriac : 2006
Thai : 2074
Ugaritic : 1953
Utopian alphabet : 2129
Vietnamese : 1912, 2035

Styles
Classification systems : 1912, 2038
3D : 1932, 1997
Alegible : 2031
Anaglyph : 1932
Anamorphic : 2014
Anthropomorphic : 1943, 1961, 1995, 1996
Antiqua : 1957
	 	Abhorrence : 1921, 1958
	 	Chimerical : 2002
	 	Connotations : 1958
	 	Contrastive : 1961, 2002, 1987
	 	Optotypes : 2019, 2066
	 	Perfection : 1921
	 	Politicization : 1917, 1924
	 	Research object : 1962
	 	Simplicity : 1957
Architectonic : 1928
Asemic : 1949, 2031
Bold : 1912, 2049
Boustrophedon : 1967
Calligram : 1914, 1951, 2028
Caoshu : 2035
Capitals
	 	Inspirational : 1927, 1935, 2035, 

2036, 2049
	 	Optimization : 1968, 1973, 2039
	 	Orthotypography : 1912
	 	Potency : 1953, 1955, 2048
Carolingian : 1917, 2011, 2019, 2035, 2049
Copperplate : 2022, 2035
Cyborg : 2008
Ensō : 2041, 2073
Ethnic : 2002, 2065
Figures (digits) 
	 	Lining : 2049
	 	Oldstyle : 1953, 2011
Far West : 2067
Fraktur : 1912, 1914, 1917, 1928, 1987, 

2000, 2019. See also Textura 
○ Legibility : Aspects : Debates

	 	Baroquism : 1961
	 	Chimerical : 2002

	 	Cursive variant : 2061
	 	Demise : 2008, 2035
	 	Heydays : 1952, 2031
	 	Lace-like : 1961
	 	Layout : 2054
	 	Identitary : 1918, 1924, 1957, 1958
	 	Legibility issues : 1958, 2036
	 	Mysterious : 1962
	 	Nationalism : 1917, 1958, 1962
	 	Optotypes : 2066
	 	Pragmatics : 1953, 1957
	 	Striking : 1939
	 	Wallpaper-like : 1918
Gothic : 1953, 1969, 1992, 2036
Graffiti : 1955, 1960, 1978, 2007, 2011, 

2020, 2048
Grunge : 1958, 2022, 2035
Hybrid : 2002
Irregular : 2027
Italic : 1912, 2036, 2049, 2050, 2079
	 	Upright : 2002
Kaishu : 1987
Kufic : 1916
Kurrent : 2061
Leet : 1951, 2032
Lowercase : 1955
Mashq : 1981, 2022, 2031
Mirror : 1939, 1952, 2030, 2038, 2066, 

2067
	 	Stereosymbolia : 1967, 1980
Moji-e : 1981
Monocondyl : 2028
Monospaced : 1951, 1973
Naskh : 1970, 2031, 2035
Nasta līq : 1970, 1987, 2028, 2036
National
	 	Ideology : 1921, 1924
	 	Aesthetics : 1934
	 	Peculiarities : 1953, 2018
	 	Style connotations : 1957, 2065
Pixelized : 1925, 1951, 2008, 2021
Random : 2022
Revival : 1953, 1996, 2008, 2011, 2020
Roman
	 	Capitals : 1927, 1935, 1957, 1968, 

2035, 2036, 2049
	 	Handwriting styles : 1917, 1968, 

1997, 2006, 2011
	 	Typeface style : 1912, 2036, 2050
Sanserif : 2000, 2002, 2038. See also 

Legibility : Aspects : Debates
	 	Connotative : 1928, 1939, 2037
	 	Contrastive : 1912, 2049
	 	Design issues : 2014
	 	Fitness : 1958
			  	Least : 1939
			  	Most : 1935, 1939
	 	Origins : 2037

	 	Perceptual hocus-pocus : 1914
	 	PhD topic : 1915
	 	Success : 2035, 2037, 2074
Scholastic : 1953, 2040
Schwabacher : 1987
Seal script, Chinese : 1987
Serif : 1913, 1939, 2037
	 	Connotative : 1928, 1960, 2037
	 	Contrastive : 1912, 2050
	 	Design issues : 2014
	 	Fitness : 1915, 1939
	 	Frailty : 2061
	 	Legibility : 1974, 2038
	 	Origins : 2035
	 	Perceptual hocus-pocus : 1914
Serifless : 2011
Shadow art : 2014
Shekaste : 2022, 2035
Slab serif : 2002, 2042
Small caps : 1912, 2049
Space scripts : 2014
Sütterlin : 1987, 2035
Ta līq : 1991
Textura : 1918, 1940, 1958, 2008, 2036, 

2065, 2076
Thuluth : 1987, 2036, 2069, 2076
 .Tughras : 2053
Ugraphia : 1908, 1975
Upright Italic : 2002
Water writing : 2067
Zoomorphic : 1995

Handwriting

Architects : 1952, 1986
Beautiful : 1986, 2021
Calligraph{y, ers} : 1915, 1940, 1968, 

2014, 2020, 2039, 2041, 2074
	 	Computers , impact on: 2034
	 	Culture : 1991, 2021
	 	Females : 1996
	 	Ephemeral : 2061, 2067
	 	Erotic : 2067
	 	Inspiration : 1991, 2004, 2011
	 	Legibility, and : 1960, 2031
	 	Macabre : 2066
	 	Metrology : 2035
	 	Murder by : 2069
	 	Natural resources : 2042
	 	Non-human : 2068, 2069, 2073
	 	Painting, cum : 2018, 2022
	 	Patronage : 2031
	 	Regularity : 1973, 1979, 2022
	 	Robotic : 2050
	 	Spiritual : 2021, 2041
	 	Status : 1986, 2021
	 	Techniques : 1970, 1973
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	 	Typography, impact by : 2042
	 	Universality : 2073
	 	XL : 1961
Copyists
	 	Carefree : 1974
	 	Artists : 1986
	 	Industrious : 1996
	 	Philologists : 2014
	 	Health problems : 2019
	 	Bliss : 2021
	 	Panicked & jealous : 2036
	 	Illiterate : 1913, 2065
	 	Lamenting : 2069
Decadence : 2065
Epigraphic : 1977, 2040, 2048, 2064
Lettering : 1939, 1969, 1986, 1987, 2021
	 	Sensuousness : 2040
Monks
	 	Derided : 1958
	 	Health problems : 1935, 2019
	 	Murderous calligraphers : 2069
	 	Possessed : 1945
	 	Script-mythologists : 1991
	 	Typographers, vs. : 2041
Nuns : 2065
Penmanship 
	 	Aesthetic concepts : 2022
	 	Arcane : 2007
	 	Choreographic : 1987
	 	Mechanization, vs : 1934
	 	My [author’s] : 2003
	 	Posture : 2071
	 	Self-improvement : 2042
	 	Spiritual : 1991, 2065
	 	Status : 1952, 2031, 2074
Physicians’ : 1939, 1984, 2064
Polygraphy, personal : 2049
Repetition : 2003, 2021, 2041
Secretaries : 1963
	 	Agents of script evolution : 1986
	 	Angelic : 2030, 2064
	 	Artists : 1961
	 	Esprit de corps : 2031
	 	Illiterates : 2069
	 	Impersonators : 1961
	 	Possessed : 1945
	 	Swift : 1984
Speed : 1984, 2064, 2074
Ugly : 1975, 2003, 2014, 2063, 2065
Variability : 1912

Typography

Styles. See also Layout : Styles
Deconstructionism : 2054
Didactic typography : 2056
Grunge : 2022

Minimalist : 2050
New Typography : 1917, 1924, 1940, 

2054, 2128 
New Wave : 2022
Psychedelic : 2054
Punk : 2022

Technologies
Anti-aliasing : 2014, 2039
Autotracing : 1925
Bézier curves : 1964, 2035
Digitization : 1925, 2018
Document security : 1961, 2031
Dvorak, keyboard : 1980
Dynamic fonts : 2011
Ecofont : 1956
Fontographer : 2050
Font Tailor : 2018
Glyph scaling : 1974
Hinting : 2014, 2039
Holograms : 2014
hz-program : 1957
Ikarus : 2050
Ink traps : 2038
Interpolation : 2049
Kerning : 1968, 1969, 2039
Keyboards : 1956, 1965, 1979, 1987
Lore ipsum : 1908, 1937
METAFONT : 1945, 2035, 2050
Multiple master fonts : 2038, 2050
OpenType : 1953
Optical scaling : 2038
PANOSE : 2050
Photocomposition : 2014
Printing : 2014
QWERTY : 1979, 1980
Robustness : 2014, 2061
Spline interpolation : 2074
Superfamilies, stylistic : 2050
TEX : 1973
Unicode : 1912, 1946, 1956, 1966, 1968, 

1970, 1972, 1990, 1996, 2009, 2011, 
2038, 2049

Variable fonts : 2011, 2050

People
Printers : 1913, 1945, 1974
	 	Altering texts : 1974
	 	Carelessness : 1958
	 	Collaborative : 1986
	 	Legibility
			  	Eye for : 1915
			  	Credibility on : 1916
			  	Contributions to : 1941, 1956, 

1969, 1970
			  	Critical : 2036
			  	Typefaces vs. layout : 2039
	 	Misogynists : 1973

	 	Nutrition : 1963, 2019 
	 	Possessed : 1945
Typesetters : 1974, 1984, 1994, 2020
	 	Typesetting speed : 1984, 1995

Events
Incunabula : 1942, 1973
The Sausage Affair : 1963

Typefaces. See also Script : Styles

Theories
Aesthetics : 2015
Time machines : 2011

Aspects
Definition : 1905
Democratization : 2005
Font p0rn : 2050
Fossils : 1925, 2008
Ideal : 1935
Immortality : 1926
Naming of : 1917
Need for : 1935
Neutral : 1917, 1920, 1922, 1931
Obsolescence : 1925
Proliferation
	 	20th, 21th centuries : 2011, 2049
	 	Aesthetic factors : 2008
	 	Economic factors : 2008
	 	Opinions : 1935
	 	Regression factors : 2006
	 	Statistics : 2005
	 	Superfamilies, of : 2011
Spirit : 2020, 2030, 2074

Design : 1920, 1925, 1958, 1959, 1966, 
1975, 2020

Analog vs. digital : 1986
Asymmetry : 2075
Designers : 1905, 1986, 2011, 2020, 2022
	 	Mental processing : 1986
	 	Outsiders : 1951
Duration : 1935
Educators : 2040
Experiment : 2074 – ​2077
Generator principles : 2035
	 	Grid : 1960
Internationalization : 2074
Media transfer : 2020
Multi-cultural : 1951
Parametric : 1945, 2018, 2022, 2050
Perceptual effects : 1979, 1984
Psychologists : 2040
Punchcutters : 1958, 1970, 2019
Rationalization : 1956, 2049
Script synthesis : 2074

Speak clearly, but not too loudly !
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Discussed herein. See also Beings : Dra-
matis personae

Act Up : 2011
Adelphe : 1956
Adobe Blank : 1946
Alphabet soup : 1992
Apple Chancery : 1986
Arial : 1984, 2015, 2022
Astrée : 1969
Avant Garde : 1969
B612 : 2039
Bell Centennial : 2039
Bembo : 1952, 2030
Beowolf : 2011, 2022
Bodoni : 2049
	 	Japanese : 2014
	 	Spirit : 1934, 1939, 2030
	 	Swashes : 1970
Can you read me : 1956
Caslon : 1941, 1952, 1969, 2021
centralschrift : 2002
Century Schoolbook : 2037
Charlemagne : 2011
Civilité : 1922
Climate Crisis : 2084, 2085
Comic Sans : 2015, 2037
Computer Modern : 2002
Courier : 1935, 1944, 1973
Dante : 1969
Didot : 2061
DIN : 1987
Fälschungserschwerende Schrift  

(FE-Schrift) : 1960, 1966, cover
Fleischmann : 1935
Flesh Wound : 2035
Fraktendon : 2002
Franklin Gothic : 1922
Frutiger : 1986
Futura : 2035, 2037
Garamond : 1953, 1969, 2061
	 	Legibility : 1920, 1921, 1925
	 	Spirit : 2021, 2074
Gill Sans : 1966
Goudy Old Style : 1938
Graphophonic : 2040
Hadid : 2075
Hellvetica : 1969
Helvetica : 1917, 1925, 1935, 1939 – ​1944, 

2006, 2022, 2057, 2074
	 	Extravagances : 1940, 1969, 1970
	 	History : 2037
	 	Omnipresence : 1940, 2037
	 	Spirit : 1917, 1931, 1963, 1978, 2037
Helvetica Flair : 1970
Hierax : 2011
Hobo : 2015
Hoefler : 2021, 2038, 2128, 2129
Homoneta : 1956

iA Serif : 1969
Isadora : 1986
Jesus Loves You : 2035
Johnston : 1986
Kazuraki : 2014, 2015
Last Resort : 1946 – ​1949
Legilux : 2039
LGBTQI+ : 2011
Lithos : 2011
Livefonts : 1987
Macho : 1926
Men In Blue : 2134
Minuscule : 2037
New Alphabet : 1966
Nobson : 1928
OCR : 1966, 2008, 2037, cover
Open Dyslexic : 2040
Optima : 1917, 1925, 1969
Optotypes : 1973, 2040
Palatino : 2037
Papyrus : 2015
Phonogramme : 1989
Prosodic Font : 1987
Public Sans : 1922
Retina : 2039
Rhyzome : 2035
Romain du Roi : 2035
	 	Spirit : 1960, 1963
Rotis : 2002, 2050
Royal Family : 2002
Russian bread : 1992
Sabon : 1953
Sans Forgetica : 1931
Sassoon Primary : 2040
Scriptina : 2065
Skia : 2065
Sloan : 2040
Snellen : 2040
Sylexiad : 2040
Taklobo : 2011
Times New Roman : 1927, 1935, 1941, 

1944, 1952, 2078
	 	Economic design factor : 1956
	 	Impersonal : 1978
	 	Merits : 1920, 1934, 1956
	 	Satire : 1940, 1984
	 	Universal idiom : 1940
Tinker : 2038
Trajan : 1927, 1935, 1952, 2011, 2065
Trajic notRoman : 1927
Utopia : back cover
Univers : 2006, 2014, 2037
	 	Name : 1912, 1917
	 	Visualization : 1912, 2049, 2050
Valnera : 2011
Viafont : 2008
Zapf Dingbats : 2022
Zapfino : 1969, 1970

Layout

Styles : 2054� [ 2075, 2129
Asymmetric : 1924, 1928, 2053 – ​​2056, 
Bleiwüste : 2020, 2021, 2127
Concentric : 2053, 2058
Empty space : 2053
Fractal : 2054
Gray : 1973, 1974
Interactive : 2057
Random : 2022, 2054
Symmetrical : 1924, 1928

Ergonomy : 2053 – ​2058
Browsing : 2053
Document architecture : 2059, 2060
Document machinery : 1997, 2053 – ​2058
	 	Endnotes : 2058
Interactive typography : 1974
Layout design : 2056
Long term evolution : 1997
Navigation : 1914, 1973, 1976, 2053, 2054
	 	Structuredness : 1997
Progress : 2053
Screens : 1913

Legibility. See also Layout : Ergonomy

Ugraphia
Antiquity : 2134
As Void : 1908, 1946, 2033
Bugged : 2026
City : 1928, 2079
Defense of : 1957
Definition : 1908
Dualism : 2003
Dysgraphia : 1983, 2003, 2030
Fall from : 1982
Humane : 2021
Gamification : 2087
Guardian of : 2010
Hypothesis : 1908, 2081
Infernal : 1962
Is achromatic : 1975
Map of : 1926
Motivation : 2000
Notation : 2134
Rationales against : 1942, 2058
Purgatory : 1955
Private property : 1971
Self-deception : 1997
Shell : 2032
Sound of : 1978
Spirit : 2030
Suggestive of typeface names : 1917
Totalitarian : 2070
Unsuspectingly living in : 2004
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Research : 1951
Future work : 2078 – ​2079
Interdisciplinary : 2039
Overview : 1915, 1916

Critique : 1915, 1916
Anglo/Eurocentrism : 2079
Neat history : 1938
Protests : 1998, 1999
Scientism : 2000
Scientists vs. artists : 1932
Script evolution research : 2000

Definitions
1  Recognition : 1913
2  System : 1938, 2000
3  Variability : 1938, 2041
4  Conditioning : 1939
5  Convenience, tolerance, novelty : 
6  Correction : 1941� [ 1940
6½  Hypotheses : 1942
7  Power : 1959
8  Density : 1972
9  Contrast : 1975
10  Skills : 1988
11  Retrieval : 1989
12  Adaptation : 2005
13  Effectiveness : 2024
14  Poiesis : 2028
15  Concealment : 2032
16  Spectrum : 2034
17  Extent : 2040, 2048
18  Processing : 2057
19  Permanence : 2061, 2063
20  Representation : 2064
	 i 		 Masks : 1911
	 ii 		 Revelation : 1923
	iii 		 Memorialization : 1955
	iv 		 Authentication : 1963
	v 	 Distinction : 1965
	vi 	 Spirit : 2030
Feat : 2063 – ​2074
Is not communication : 2022
Maze : 1964
Mystery : 1977 – ​1978, 2063 – ​2074
Transient : 1938, 1940, 2061
Validity : 1917
Voice recovery, as : 1978

Theories
Absence of : 2078
Babel conjecture : 2005, 2006
{ Bio | mecha } script : 2040 – 2041, 

2044 – ​2047, 2079, 2084
Coffee grounds : 2029
Conduit Theory : 1938, 2023
Crystal Goblet : 1917, 1980, 2028, 2030
	 	Counterpart : 2032

	 	Picture of : 2133
Diabolical typography : 1917, 1920
Dynamic optimality : 1942
Elusiveness : 1937
Five W-s : 1938
Frosted glass : 2032
Functional legibility : 2034
Glass metaphors : 1923
Hansel & Gretel : 1997
Hermeneutics : 1928
Holologic : 1944
Humane typography : 1917, 1920
Information Theory : 1938, 1941
Invisible typography : 1917, 2067
Mere exposure. See Babel conjecture
Metabolism : 2044 – ​2047, 2061 – ​2063
Opaque technology : 2043
Participative art forms : 2023
Pragmatic Mechanism : 2000
Script acts : 2024
Shape-as-memory : 1980
Sociolinguistics : 2000
Transparency : 2043, 2070
Windowpane : 1917, 1920, 2023, 2042
Word shape : 1966, 1968

Aspects. See also Reading ; ○ Ideas : 
Knowledge : Psychology

Aesthetics : 1953, 1973, 2014 – 2016, 
2037, 2042, 2046, 2073

Alignment, lines :  1973, 1974, 2035, 2039
Anonymity : 2070
Arcane : 1952, 2007, 2031, 2037, 2067
Attitudes : 1917, 1920, 1924, 1934, 1952, 

1975, 2000, 2022
Attraction : 2032
Banknotes : 1953, 1961, 2028, 2031, 

2037, 2070
Boredom : 2020, 2021
Boundless words : 2133
Car number plates : 1939, 1960, 1966
Censorship : 1955, 2031, 2053
Cockpit instrumentation : 2039
Combinatorics : 2067
	 	Character frequency
			  	Arabic script : 2036
			  	Artist book, in : 2022
			  	Chinese script : 1972
			  	Constrains legibility : 1968
			  	Keyboard layout : 1979
			  	Legibility research, in : 2078
			  	Morse : 1968
			  	National aesthetics : 1934
			  	Neglected : 2004
			  	Optimal legibility : 1951
			  	Typeface design, in : 1967
			  	Script size measuring : 2043
			  	Simplifies shapes : 1984

	 	Set size  : 1965, 2048
			  	Large : 1997, 1972
			  	Variable : 1951, 1967
Compromise : 1912
Conformism : 1999, 2070 
Confusion, characters
	 	Evaluation method : 1966
	 	Examples : 1966
	 	Gutenberg textura : 1958, 1969
	 	Legibility, inverse to : 2074
	 	Not routine, in cinema : 2063
	 	Variability : 1967
Consistency : 2041, 2043, 2076
Consumerism : 1925
Context : 1917, 1939 , 1940, 1968 – ​1970, 

1990, 2034, 2041, 2061, 2066, 2076
Counterfeiting : 2070
Credit cards : 1966
Damnatio memoriae : 2062
Dangers : 2032
Debates
	 	Fraktur vs. Antiqua : 1917, 1924, 1957, 

1958, 1962, 2002, 2035
	 	Sanserif vs. serif : 1915, 1920, 1935, 

1958, 2000, 2065, 2129
Deindividualization : 1959
Density : 1972
Disabilities : 1956
Discriminance
	 	Layout : 2054
	 	Mere proliferation : 2005, 2006
	 	Phonetic correlates : 1990
Distinctiveness
	 	Applications : 1990, 2075
	 	Aural correlates : 2040
	 	Digraphy, role in : 2048
	 	Layout : 2054
	 	Legibility : 1908, 1966, 1972, 2074
	 	Ligatures : 1969, 1990
	 	Matchmaking, for : 2050
	 	Maximization : 2075
	 	Monumental inscriptions : 1996
	 	National : 1953
	 	Personal polygraphy : 2049
	 	Recognition mechanism : 1913, 1972
	 	Script comparison : 2006
	 	Script features : 1912
	 	Side effects : 1968, 2076
	 	Writing systems, of : 2050
	 	x-height : 1916, 1971
Diversity : 1959
Dogmatisms : 1921, 1952
Dual, human & machine : 2008
Duration : 2020, 2021, 2062
	 	Very long-term : 2061
Dyslexia : 1979, 2019, 2040
Ecological : 1935, 1956, 2004, 2011
Economy : 1934, 1935, 1956, 2014, 2037

In case the girl operator behaves inappropriately, ask for the supervisor !
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Legibility : Aspects (continued)
Education : 1959, 1993 
Emotions : 1984, 2042
Encoding : 1912, 1914, 1953, 1956, 2024, 

2042, 2070
	 	Versus legibility : 1966, 1967, 2038
Entropy : 1940, 1956, 1966, 2005, 2040
Ethics : 2062
Eurythmics : 1987
Evolution
	 	General discussion : 2002 – ​2009
	 	Character frequency, and : 1967
	 	Future : 2080 – ​2085
	 	Multifactorial : 1984
	 	Niches : 2008, 2009
Excitement : 1925
Factors : 1906, 2000
Fatigue : 1913, 1932, 1979
Forgery : 2031, 2070
Gender
	 	Cross-dressing : 1961, 1962
	 	Female calligraphers : 1996
	 	Hierarchies, in : 2019
	 	Hyp- 

henation, as ♂ ruse : 1973
	 	Inclusive writing : 1956
	 	Literacy : 2007
	 	Militant, type design : 1934, 2011
	 	Misogyny : 1975, 2019
	 	Paper and : 1975
	 	Transgender politics : 2063
	 	Typefaces, of : 1934
	 	White and : 1975, 1976
	 	Women’s script : 1953
Globalization : 2002, 2005, 2049
Handwriting quality : 2078
Hold-up note : 2064, 2065
Humor : 2064, 2109
Ideals : 1917 – ​1935
Identity : 1951, 2007, 2065
Ignorance : 2007, 2058
Illegibility
	 	Aesthetics of : 2023
	 	Asemic writing : 2031
	 	Blasphemy : 2065
	 	Canceling by : 1955, 2031
	 	Death sentence, as : ​1963
	 	Experimentation with : 2022
	 	Gutenberg acts against : 2036
	 	Hermeneutic : 2072
	 	Imperishable : 2030
	 	Improves memorization : 1931
	 	Maximization : 1968
	 	Mythology : 1945, 1946
	 	Power, as : 1952, 1960, 1961
	 	Proust and : 1992
	 	Research topic : 2079
	 	Sacred : 2031

	 	Security device, as : 1961, 2031
	 	Shekaste script : 2035
	 	Symbolic : 1952
	 	Transform into legible : 1939
	 	Typoji of : 1995
	 	Uncontrollability : 1959
	 	Writing exercises : 2031
Impact : 2070
	 	Cognitive : 1977
	 	Psychological : 1943
	 	Social : 1943
Impersonation : 1961, 1962
Impossibility : 1916, 2076
Ink spread : 2039
Invectives : 2017
Learning rate : 1997
Legacy : 1951
Legal value : 1996
Linguistic : 1934, 1944, 1951, 2036
	 	Loanwords : 1953, 1965, 2061
Liveliness : 2020, 2021, 2040, 2054
Low resolution : 2014, 2008, 2039
Low vision : 1915, 1916, 1962, 1977, 2015, 

2019, 2034, 2040, 2043, 2079, 2134
Manipulation, physical : 1977
Marketing : 1941, 2037
Material : 2014, 2062
Medical : 1935, 1945, 1946, 2015, 2019
	 	Applications : 2078
	 	Lock-in syndrome : 1965
Medicine labeling : 1962
Metaphysical : 2070
Mental templates : 1980
Military : 1966
Mimetism : 2008
Mobiles : 2000
Monopoly : 1976
Motor cortex : 1986, 1989
Multimodal : 2057, 2068
Mythology : 1945, 1946
Notation : 1914, 1995
Objectivity vs. subjectivity : 1917, 1919, 

1940, 2037, 2076, 2078
Open vs. closed societies : 2000
Opinions : 1918 – ​1935
Orthography : 1912, 1914, 1951 – ​1957, 

1967 – ​1968, 1984, 1990, 2049, 2073
Overuse : 1935, 1941, 1963
Para-usages : 2063
Paragraph management : 2039
Parody : 1918
Passports : 2063
Personalization : 2018
Phenomenology : 1980
Polygraphy : 1984, 2006, 2007, 2048 – ​

2050, 2066
Poor legibility : 2030, 2031
Polysemy : 2028, 2031

Power : 1959 – ​1962
	 	Art as : 2071
	 	As portend : 1951
	 	As superiority mark : 2031
	 	Capital : 2063
	 	Conformism : 1999, 2026, 2070
	 	Determinant of script : 1957
	 	Dogmatism : 1921
	 	Hierarchy, enforcing : 2000, 2064
	 	Ideological use : 1924
	 	Politics : 1951
	 	Princes exhibiting : 1952
	 	Social use : 1934
	 	Western suprematism : 2002
Pressure, evolutionary : 2006, 2008
Printing errors : 2067
Progress : 2006, 2008, 2074
	 	Antiprogress : 2079
	 	Evidence : 2034 – ​2042
Proliferation : 2005, 2006. See also 

Typefaces : Aspects : Proliferation
Psychological : 1930 – ​1933
Randomization : 2018
Reactionary : 1917, 1921, 1924
Rebus : 1977, 2028, 2134
Relevance : 1908
	 	Safety : 1932, 1998
	 	Limits : 1935, 2030
Religion : 1951, 1953, 1960, 1968
Repellance : 2032
Representations� 1908
	 	Cinema : 2063 – ​2074� 1932
	 	Literature : 2063� 1953
Reproduction : 2041� 1962
Scales (psychometric) : 2078� 1986
Scientism : 1916, 1940, 1962� 1987
Shape regularity : 2021� 2008
Signage :� 2015
Simplification : 1972� 2021
Simplicity : 1967, 1968, 1984� 2030
Size : 2043� 2034
Sleep : 1942� 2040
Social : 1952 – ​1958� 2043
	 	Gender politics : 1967� 2061
	 	Letter frequency : 1967� 2065
	 	National aesthetics : 1934
	 	Construct, legibility as : 1958
	 	Social class, typefaces & : 2037
	 	Social hierarchies : 2064
	 	Social vanity : 2042
	 	Technologies of power : 1959
	 	Typeface activism : 2011
Sound
	 	Homo{phones, graphs} : 1965, 1989
	 	Interplay with script in : 1970
	 	Loops affect perception : 2021
	 	Neural stimulation : 1986
	 	Noise of writing : 2064
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	 	SSSSSnake : 1995
	 	Superior to writing : 1990
	 	Synesthesia : 1984
Spectrum : 2034, 2048, 2066
Speed : 1932, 2031
Spirituality
	 	Calli-meditation : 2042
	 	Clairvoyant deads : 1946
	 	Deceptive appearances : 1930
	 	Fluctuating legibility : 1977
	 	Invisible essence : 1926
	 	Mystic script : 1961, 1976, 1994
	 	Subconsciousness : 1927
Standardization : 1959, 1980, 2007, 

2036, 2038, 2041, 2065
	 	Negative effects : 1940, 1978, 1980, 

2018, 2050, 2058
Subversion : 2063, 2070
Suprematism : 2002
Surveillance : 2026, 2032
Taste (judgment) : 2026, 2014
Taste (sensory)
	 	Fast-food : 1995
	 	Improves legibility : 2068
	 	Reformation, and : 1963
	 	Social : 2041
	 	Synesthetes : 1979
	 	Teaching writing : 1991 – ​1995
Technologies : 1925, 2008
Temporal limitation : 1940
Terrorism : 1960, 2070
Time : 1914, 1937, 2062, 2063
Totemization : 2015
Truth & falsity : 1905, 1928, 2070, 2072
Undesirability : 2030 – 2032
Utopic quest : 1905, 2008, 2079
Word division : 2034

/'bɪː/

BEINGS, PLACES, TIMES

Animals

Ants : 1917, 2073
Bookworms : 1945
Cats : 1980, 1994, 2005, 2035, 2087
	 	Elusive legibility : 1936, 1937
	 	Minimalist communication : 1965
	 	Script affinities : 1921, 1926, 1944
Chicken : 1991, 2063
Clams : 2011
Dragons : 1972, 1991
Elephants : 1964

Flies : 1973
Gastropods : 1939
Geese : 1991
Hare : 1980, 2028
Insects : 1939
Monkeys : 1913, 1932, 1980, 1993, 2065
	 	Read & write : 2068, 2069
Octopuses : 1993, 2073
Pigs : 2063
Snakes : 1995
Tortoises : 1994

Dramatis personae (some imaginary)

Adam (Biblical) : 1905, 2009
Agrippa, Heinrich Cornelius : 2009
Alī, caliph : 1991
Allah : 1976, 2076
Allen, Woody : 2064
Ångels : 1946, 1956, 2030, 2057, 2064
Apollinaire, Guillaume : 1914
Arcimboldo, Giuseppe : 1928, 1981
Arditi, Aries : 1919, 2018
Aristophanes : 2031
Arthur, k : 1952
A* and O† : 2065, 2066
Athenaeus : 1990, 2068
Audubon, John : 2031
Bach, Johann Sebastian : 1909
Bacon, Francis : 1943
Baines, Phil : 1956
Balhorn, Johann : 1974
Basedow, Johann Bernhard : 1992, 1995
Beeke, Anthon : 1996
Beier, Sofie : 2039
Beit-Arié, Malachi : 2008
Békésy, Georg von : 2054
 , Alexander Melville : 1943
Benjamin, Walter : 2041
Berners-Lee, Tim : 2005
Bigelow, Charles : 2079
Bill, Max : 1963
Bilitis : 2032
Bingen, Hildegard von : 1946
Bischoff, Bernhard : 1916
Bismarck, Otto von : 1921, 1958
Blokland, Erik van : 1925, 2022
Blokland, Frank : 1930
Boccaccio, Giovanni : 1969, 2036
Bodoni, Giambattista : 2011, 2014, 2015
Bodoni, Margherita Dall’Aglio,  

widow : 1934
Bongars, Jacques : 1942
Borges, Jorge Luis : 1916, 1965
Bowdler, Thomas : 1974
Brillat-Savarin, Jean Anthelme : 1963
Bringhurst, Robert : 1912, 1917

Brody, Neville : 2022
Bryard, Gavin : 2021
Buddha : 2035
Burchartz, Max : 1935
C-3PO : ⑂⑀⑄⑂ / 2050
Caflisch, Max : 2020
Callias : 1990
Caravaggio : 1909
Carnase, Thomas : 1970
Carson, David : 2022
Carter, Harry : 1958, 1987
Carter, Matthew : 2039
Cassiodorus : 2065
Catich, Edward : 2035
Cattell, James : 1968
Celebi, Hasan : 2041
Champollion, Jean-François : 1928, 2063
Changizi, Mark : 2004
Charlemagne, Emperor : 2035, 2078
Cavendish, Margaret : 1976
Chrisomalis, Stephen : 2002
Cicero : 1996, 2134
Confucius : 1958
Cornelius, Antonia : 2039
Coulmas, Florian : 2002
Cratylus : 2002
Crouwel, Wim : 1932, 1966
Da Vinci, Leonardo : 1943, 2133
Dahl, Roald : 1945
Daleks : 2050
Daniels, Peter : 2079
Dante : 1969, 1990, 2029, 2030, 2067
Daruma : 1980
Dauppe, Michèle-Anne : 1917
Dehaene, Stanislas : 2004
de La Tour, Georges : 1909
Depero, Fortunato : 1928
Derrida & Heidegger : 1955
Dowding, Geoffrey : 1913, 2058
Dr. Evil : 2063
Dr. Seuss : 1967
Dracula, count : 1942
Dürer, Albrecht : 1943, 1986, 2031, 2035
Dwiggins, William A. : 2039
Dyson, Mary : 2079
Earhart, Amelia : 2030
Eco, Umberto : 2069
Egan, Greg : 2063
Einstein, Albert : 2128
Eleanor of Aquitaine : 2033
Elizabeth I, q of England & Ireland : 2009
Emmeline : 1952
Erasmus, of Rotterdam : 1963, 1992 – ​1994
E.T. : 2065
Euclid : 2134
Everson, Michael : 1946
Ezekiel, Prophet : 1994
Faulkner, William, darlings’ killer : 1949

Take note of number changes !
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Beings : Personae (continued)
Ferry, Bryan : 2022
Fiore, Quentin : 2056
Fleischmann, Johann : 2020
Forssman, Friedrich : 1935
Foucault, Michel : 1960
Frere-Jones, Tobias : 2039, 2128
Freud, Sigmund : 1945, 1993, 2128
Froben, Johann : 2077
Froschauer, Christoph : 1963
Frutiger, Adrian : 1935, 2128
	 	On Helvetica  & Univers : 1917, 2049
	 	On inspiration : 2020
	 	On legibility : 1939, 2004
	 	On nuance : 1935
	 	Techniques : 1927, 2014
Fry, Ben : 1966
Fust, Johann : 2036
Gaultier, Jean-Paul : 2068
Gehry, Frank : 2075
Gelb, Ignace J. : 2002
Gill, Eric : 1917, 1920, 1940, 1986
God : 1963, 1970, 1994, 2065, 2067, 2071
	 	Script in the mirror of : 1943
	 	Why He writes : 2030
Gödel, Kurt : 1945
Goethe, Johann W. von : 1924, 2061
Goethe, Katharina Elisabeth : 1924
Goudy, Frederic : 1938
Grabhorn, Jane : 1973
Grandjean, Philippe : 2035
Granjon, Robert : 2011, 2021
Grant, John Cameron : 1956
Green, Eugène : 1909
Greenaway, Peter : 2066 – ​2068
Gremlins, djinns, etc. : 1945, 1949, 2068
Griffo, Francesco : 1970, 2011, 2036, 2079
Grimm, Jacob & Wilhelm : 1994
Groemer, Gerald : 1925
Gutenberg, Johannes : 1986, 1995, 

2005, 2007, 2034, 2079
	 	Legibility : 1940, 1958, 2036, 2037
	 	Ligatures : 1969
Hadid, Zaha : 2075
Hamlet : 2061, 2075
Hammer-Purgstall, Joseph : 2009
Hannibal : 1957
Hansel & Gretel : 1997
Hegel, Georg : 1961
Henri IV, k of France : 1961
Hitler, Adolf : 1924, 2035
Hochuli, Jost : 1921, 2040
Hoefler, Johnathan : 1940, 2037, 2128
Hofstadter, Douglas : 1944, 2014
Hokusai, Katsushika  : 2133
Holbein, Ambrosius, Hans’ brother : 2077
Homer : 2031
Honegger, Arthur : 2054

Horace : 1992, 1993
Houdini, Harry : 2009
Huan, Zhang : 2031
Ibn al-Haytham : 1968, 1970
Ibn Arabī : 1946
Ibn Muqla : 2035, 2075
Ibn Qalqashandī : 2069
Ibn Wa

˙
hshiyya : 2009

Ifrah, Georges : 2k 
Ionesco, Eugène : 1987, 2056
Jänsch, Theodor : 1924
Jaquet-Droz, Pierre : 2074
Joan of Arc : 2071
Jobs, Steve : 2034
Joyce, James : 2056
Kabikadj : 2010
Kafka, Franz : 1960 – ​1962, 2007
Kaiser, Erhard : 2020
Kalhor, Mirzā Mo .hammad-Reżā : 2028
Karow, Peter : 1925
Kierkegaard, Søren : 1934
Kindersley, David : 1940, 2040
King, Martin Luther, Jr. : 2128
King, Stephen : 2019
Kinross, Robert : 1914
Kipling, Rudyard : 1995
Kircher, Athanasius, S.J. : 1905, 1928, 2009
Knuth, Donald : 1944, 2002, 2035, 

2050, 2079
König, Anne Rose : 2078
Kūkai : 1997, 2014
Lacroux, Jean-Pierre : 1912
Landolt, Jacques : 1973
Lardent, Victor : 1941
Le Carré, John, known as : 2067
Le Corbusier, also known as : 1943, 1952
Legge, Gordon : 1915, 2078
Legros, Lucien Alphonse : 1956
Lennon, John : 1930
Lévi-Strauss, Claude : 1959, 1962
Lichtenstein, Roy : 1986
Licko, Zuzanna : 1967
Livingstone, David : 2005
Louis XIII, k of France : 1961
Louis XIV, qk of France : 1961, 1962 
	 	Capitalization : 1955
	 	Choreography : 2070, 2071
	 	Typeface patronage : 1960, 2035
	 	Visibility : 1960
Louis XV, k of France : 1966
Loüys, Pierre : 2032
Lubalin, Herb : 1969
Luhmann, Niklas : 1957, 1965
Lund, Ole : 1915, 1919
Lunde, Ken Roger : 1946
Luther, Martin : 1928, 1953, 1963, 1991
Lynch, Kevin : 1928
Ma, Yo-Yo : 2021

Magritte, René : 2050
Malevitch, Kazimir : 1926
Mallarmé, Stéphane : 2054
Mandelbrot, Benoît : 2054
Manutius, Aldus : 1973, 2036
	 	H&J rules : 1970, 2079
	 	Role of legibility for : 1928
Mao, Zedong : 1974, 2026
Mardensteig, Giovanni : 1969
Marie Antoinette, q of France : 1995
Marinetti, Filippo : 2054
Marx, Karl : 1951
Mary Magdalene : 1993
Massin, Robert : 1987, 2056
Master E.S. : 1995
Maximilian I, Emperor : 1952, 2009, 2031
Mayerle, George : 2066
Maza, David : 2011
McLuhan, Marshall : 2054, 2056
Méliès, Georges : 2019, 2074
Menander : 1991
Mengfu, Zhao : 2035
Merlin, magician : 1952
Michelangelo : 1986
Mīr Alī  .Tabrīzī : 1991
Mo .hammad Reza Shah Pahlavi : 1955
Monsù Desiderio : 2027
Montaigne, Michel : 1991
Montessori, Maria : 1991
Moore, Gordon E. : 2085
More, Thomas : 1905, 2077, 2079, 2129
Morison, Stanley : 1952, 2037
	 	On Times New Roman : 1920, 1941
Morris, William : 2034, 2036
	 	Ornamentation : 1997, 2029, 2079
	 	Sociographic attitude : 1952, 1986
Moses, Prophet : 1976
Mu .hammad, Prophet : 1946, 1991, 2067
Murad IV, Ottoman Sultan : 2021
Murasaki Shikibu : 1965
Musta s

˙
imĪ, Yaqūt al- : 2075

Mussolini, Benito : 1955
Nero, Emperor : 2048
Neshat, Shirin : 1960, 1961
Nobel, Paul : 1928
Odysseus : 1977
Omagari, Toshi : 1925
Orff, Carl : 1995
Origen : 1996
Ornato, Ezio : 2008 v°
Orpheus & Eurydice : 2069, 2072
Orwell, George : 2070
Ovink, Gerrit : 2030
Pa Chay Vue : 1965
Panckoucke, Charles-Louis-Fleury : 1956
Papazian, Hrant : 1927
Paput, Christian : 1969
Pascal, Blaise : 1909

In case of a fire outbreak in Basel, call number 18 !



2121

Pasolini, Pier Paolo : 2068
Pelli, Denis G. : 2039
Pestalozzi, Johann  : 2133
Petrarca, Francesco : 2019, 2036
Petronius, Arbiter : 2048, 2068
Philip II, King of Spain : 1913
Piccolomini, Enea (Pope Pius II) : 1940
Plantin, Christopher : 1913
Plato : 1958, 1992, 1996, 2002
Plautus : 1993, 2063, 2064
Plutarch : 2134
Poireau, Achille : 2134
Polyphemus : 2134
Pollock, Jackson : 2022
Pope Boniface : 2019
Potter, Harry : 2040
Proust, Marcel : 1992
Pseudo-Majrī

˙
tī : 2009

Ptolemy : 2068, 2134
Purcell, Henry : 1952
Qā .zī A .hmad : 2031
Qazwīnī : 2030
Quintilian : 1977, 1993
Rabelais, François : 1963, 2068
Ravel, Maurice : 2021
Raziel (angel) : 2009
Reich, Steve : 2021
Rembrandt : 2068
Reminiscor. See Tschichold
Renner, Paul : 2035, 2037
Richelieu, Cardinal : 1961
Rigaud, Hyacinthe : 1963
Rollins, Carl : 1915, 1916, 1934, 1935, 1958
Rossum, Just van : 2022
Roth, Dieter : 1961
Ruder, Emil : 1953, 2046
Rudolf II, Emperor : 2031
Rumpelstiltskin : 404
Rusher, Philip : 1956
Ruskin, John : 2040
Sagan, Carl : 2073
Saint Augustine : 1991
Saint Cassian : 1962
Saint Columba : 1994
Saint Exupéry, Antoine de : 1926, 1986
Saint Mary : 1946, 1991, 2057
Sapir, Edward : 1944, 2030
Sappho : 2032
Sassoon, Rosemary : 1984, 2040
Satan : 1943, 039
Scheherazade : 2067
Sejon, King of Korea : 2007
Semah, Joseph : 2056
Sempé : 2128
Seneca : 1942
Shakespeare, William : 1942, 1978, 2062
Shannon, Claude : 1938, 2037, 2076
Share, David : 2079

Shaw, Bernard : 1973
Shelly, Mary : 1966
Shōnagon, Sei : 1975, 2031, 2063, 2067
Sibyls : 1960
Sloan, Louise : 2040
Small, David : 2058
Sowersby, Kris : 1934
Spencer, Platt Rogers : 1991
Spencer-Brown, George : 1965
Spiekermann, Erik : 1932, 1941, 1963
Spitzmüller, Jürgen : 1952
Stalin, Joseph : 1962
Stamm, Philipp : 1989
Stephenson, Neal : 1937
Sterne, Laurence : 2028
Stevenson, Robert Louis : 1934
Superman : 2063
Tanizaki, Jun·ichirō : 2023
Teika, Fujiwara no : 1981, 2014 – ​2016
Thom, René : 1973
Thoth, god : 1993, 2068
Tinker, Miles : 1940
Tiro : 2134
Titivillus : 1908, 1945
Tolkien, J.R.R. : 2009
Tory, Geoffroy : 1943, 1991
Trajan, Emperor : 1996

  , Jan :

	 	Asymmetrical layout : 2129
	 	Apersonal typeface style : 1920
	 	Dogmatism : 1921, 1952, 1997, 2046
	 	Fraktur vs. Antiqua : 1917, 1921
	 	Ideology : 1917, 1924, 1940, 1958
	 	New Typography : 1917, 1924, 1940
	 	Pioneer : 2054
	 	Serif vs. sanserif : 1915, 1920, 1958
Tzu, Sun : 2026
Vallotton, Félix : 1993
Warde, Beatrice : 1912, 1917, 1920, 1956
Warde, Frederic : 2001
Warhol, Andy : 2008
Weingart, Wolfgang :  

1925, 1935, 1953, 2022, 2044 – ​2047
Welles, H. G. : 2073
Whorf, Benjamin Lee : 1944
Wievorka, Annette : 1962
Wilde, Oscar : 1993
Williams, Adrian : 2040
Wittgenstein, Ludwig :  

1919, 1928, 1944, 1944, 2128
Woolf, Virginia : 2054, 2063
Wöflin, Adolf : 2031
Xu, Bing : 1982
Zapf, Hermann : 1925, 1969, 1970
Zwingli, Huldrych : 1963

Collectives

Action Directe : 2070
Beatles : 2056
Bye Bye Binary : 1956
Cloud Gate : 1986
Dada : 1973, 2056
Dresden Frankfurt Dance Co. : 1987
Pink Floyd : 1940
Red Army Faction : 1960
Underware : 1926

Schools

École Éstienne : 2040
Massachusetts Institute of Technology :  

1928
Reading University : 2079
Roman : 1991
Ulm design school : 1917
University of California, Berkeley : 2034
Yale University : 1916, 1958

Companies

Adobe : 2014, 2018, 2050, 2074
	 	Marketing legibility : 1941, 2011
Airbus : 2039
American Type Founders : 2021
Apple
	 	Calligraphic inspiration : 2034
	 	Impact on legibility : 1941
	 	Luxury products : 2031
	 	Typefaces : 1946, 2065, 2128
AT&T : 2039
Boston Dynamics : 2072
CAST Foundry : 2011
Deberny & Peignot : 1969, 2049
Dutch Type Library : 2020
Emigre : 2022
Fairchild Semiconductors : 2085
IBM : 1930, 2128
Intel : 2085
Letraset : 1970, 1987
Linotype : 1953, 2074
Marketing legibility : 1917, 2037
Macromedia : 2050
McDonald’s : 1994
Microsoft : 1941, 2015
Monotype : 1912, 1917, 1958, 2128
	 	Erudite font description : 1944, 2021
	 	Typeface revivals : 1953, 2021, 2074
Orell Füssli Securities : 2031
Unicode Corporation : 1946
URW : 1925, 2039, 2050
Viatron : 2008

PHOTO BY FRANK BOLLINGER, 1962 i Reminiscor 1972 : 288, ÉCAL 2017 : 133 – ​135
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Organizations

Académie Française : 1956
Academy of the Arabic Language : 1951
Alliance Graphique Internationale 

(AGI) : 1932
American National Standards Institute 

(ANSI) : 2129
Association Typographique Internatio-

nale (ATypI) : 2035
Data Visualization Society : 1917
Deutsches Institut für Normung (DIN) : 

1987
Frankfurt Book Fair : 1963
Imprimerie Nationale (France) : 1969
International Standards Organization 

(ISO) : 1913
Lincoln Laboratory : 1966
Mafia : 1969
MITRE : 1966
NASA : 1966
North Atlantic Treaty Organization 

(NATO) : 1990
Philanthropinum : 1992
Sûreté Nationale : 1993
UNESCO : 2035
US Government : 1922

Countries, regions, people

Africa, North : 1953
Africa, Sub-Saharan : 2004, 2006
Alps : 2011
Americas : 1960, 2053
Andes : 1944, 1982
Arab : 1905, 1945, 1968, 2006, 2018, 2036
Arctic : 2085
Ashkenaz : 1994
Asia : 2037
Attica : 1991
Austria : 1967, 1992, 2062
Austro-Hungarian Empire : 1961, 2009
Aztec Empire : 2007
Belgium : 2032
Bohémiens : 2024
Brazil : 1959
Byzantine Empire : 1976, 2028
California : 2022
Canada : 1912
China : 1923, 1975, 1990, 1994, 2004 – ​

2007, 2022, 2026 – ​2035, 2038, 
2042, 2053. See also Sinosphere

	 	Afterlife legibility : 2030
	 	Ghost writing : 2063
	 	Literacy : ​2007
	 	Muslims : 2004, 2011
Crete : 2061

Cyprus : 2032
Czech : 1953
East Asia : 2067, 2074
Egypt : 1993, 2002, 2037, 2057, 2064, 

2065, 2068, 2069
Europe : 1934, 1958, , 1991, 2053, 2074
	 	Ex Oriente Lux : 1905, 2002
	 	Swayed by legibility : 1957, 2006, 

2034, 2037
	 	Regionalisms : 1973
	 	Literacy : ​2007
	 	Butterfly effect : ​2007
	 	Acculturation : 2008
	 	Arabic typography : 2037
	 	Automata : 2077
European Union : 1934
France : 1961, 2029, 2033, 2035, 2040, 

2063, 2074
	 	Literacy : 2006, 2007, 2068
	 	Oldest legibility research : 1916
	 	Persons : 1909, 1943, 1956, 1960, 

1966, 1969
	 	Typography : 1969, 1971, 2021, 2042, 

2053
			  	Excellence : 2015, 2053
			  	Slang : 1993
			  	State-control : 1963, 1991, 2070
German Democratic Republic : 1974
Germany : 1925, 1935, 1943, 1951, 1960 – ​

1962, 1969, 1971, 1987, 1990, 
2008, 2019, 2039, 2046, 2066, 
2078, 2128

	 	Disciplinary legibility : 1924
	 	Identitarian legibility : 1957, ​1958
	 	Legibility sweets : 1992
	 	Oldest legibility research : 1916
	 	Rebellious legibility : 1955
	 	‘Script as Will and Might’ : 1917
	 	Terrorist-proof scripts : 1960
Gibraltar : 1932, 2036
Goths : 2065
Great Britain. See United Kingdom
Greece : 1959, 1960, 1967, 1975, 1978, 

1990, 1991, 1993, 1996, 2006, 
2034, 2048, 2063, 2065, 2070

	 	Democratic vs. militaristic  
legibility : 1959, 1960

Heavens : 1990, 1991, 2031, 2067
Hmong : 1951, 1965
Holy Roman Empire : 1952
Hopi : 1944
Iceland : 2007
India : 1975, 2057
	 	Lithography : 2037, 2076
	 	Numerals : 2034
	 	Polygraphy : 2006
Inuit : 2039
Iran : 1968, 2036. See also Persia

	 	Calligraphy’s imprisoning net : 1960
	 	Graphic execution : 1955
	 	Nationalism : 1968
Iraq : 2075
Ireland : 1994, 2031
Islamicate world : 1905, 1977, 1978, 

2009, 2053, 2061, 2070
	 	Color culture : 1975
	 	Printing : 2037
Israel : 1994
Italy : 1917, 1943, 1957, 1969, 1971, 1973, 

1986, 2008, 2014, 2019, 2036, 
2049, 2053, 2054, 2061, 2063

	 	Gender legibility : 1934
Japan : 1905, 1951, 1960, 1975, 1976, 

1980, 1981, 1993, 2023, 2035, 
2042, 2063

	 	Fastidiousness : 1967
	 	Laissez-faire : 1958, 2021, 2014 – ​

2018, 2022
	 	Legibility : 1975, 1976, 1984, 2031
	 	Monsters : 1923, 1945
	 	Nutella. See Kumagoro
	 	Perfectionism : 2031
	 	Playfulness : 1980, 1981, 1978,
	 	Silent reading : 1978
	 	Sophistication : 2067
	 	Writing systems : 1956, 1967
	 	Writing techniques : 1990, 1994
Kashmir : 2031
Korea : 1943, 1988, 2007
Madagascar : 1905
Maghreb : 2008, 2035
Malta : 2009
Mamluk sultanate : 1994, 2068– ​2070
Mars : 2036
Mediterranean World : 2036, 2134
Mesopotamia : 1977, 2030, 2042, 2057
Mexico : 1982
Middle Earth : 2034
Middle East : 1946, 1953, 1986, 2004, 

2024, 2037
Ming Empire : 2007
Mongol Empire : 1991, 2022, 2037
Mongolia : 2042
Moon : 2036
Morocco : 1971
Nazca Desert : 1971
Olympus, Mount : 2064
Oman : 1905
Ottoman Empire : 2021, 2068, 2076
	 	Prayer medium, script as : 1991
	 	Refinement : 1961, 1970, 2035, 2053
Pacific : 2030
Paradise : 1905, 1962, 1963, 1990, 2009, 

2030, 2042, 2079
Persia : 1970, 1987. See also Iran
	 	Legibility
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			  	Comparative : 2034, 2036
			  	Decadent : 2035
			  	Illiterates’ benefits : 2031
			  	Sumptuous : 2053
			  	Sibylline : 2028, 2035
	 	Script
			  	Chinoiserie : 1991, 2022
			  	Concepts : 2022
			  	Reproduction : 2037, 2076
			  	Zoomorphism : 1991
	 	Woman copyists : 1913
Peru : 1971
Philippines : 2011
Poland : 1953
Portugal : 1943
Romania : 1953
Rome : 1957, 1960, 1977, 1992 – ​1994, 

2006, 2019, 2030, 2063 – ​2066
	 	Public inscriptions : 1978, 1996, 2066
San Serriffe : 2079
Sarmatians : 2065
Sinai : 1953, 2004
Sinosphere : 2028, 2053
	 	Aesthetic principles : 2004, 2022
	 	Chromophobia : 1975
South-East Asia : 1951, 1965, 2004, 2063
Soviet Union : 1957, 1962, 2054
Spain : 1913, 1935, 1951
Sparta : 1960
Sumatra : 1905
Sumer : 1937, 1977, 1987, 2006, 2007, 
Sweden : 1974� [ 2058
Switzerland : 1924, 1967, 1990, 2016, 

2130
	 	Democratic typography : 2006
	 	Legibility : 2046, 2057
	 	Persons : 1917, 1921, 1935, 1940, 

1963, 2022, 2040, 2046, 2074
	 	Typefaces : 1939, 1957, 2013, 2037
			  	Neutral : 1917
Syria : 2057, 2069
Taiwan : 1986
The Netherlands : 1992
Transylvania : 1942, 2020, 2130
Tunisia : 1976
Turkestan : 2011
Turkey : 2067
Ugarit : 1978
United Kingdom : 1912, 1934, 1961, 1969, 

1993, 2033, 2040
	 	Legibility : 1939, 2015, 2043, 2049, 

2053, 2066
	 	Literacy : 2006, 2007
	 	Persons : 1912, 1928, 1952, 1956, 

1974, 2022, 2036, 
United States : 1914, 1915, 1917, 1922, 

1941, 1944, 1958, 1991, 1994, 
2019, 2031, 2035

	 	Banking legibility : 2065
	 	Fordist legibility : 1984
	 	Gay legibility : 2129
	 	Military legibility : 1966
	 	Segregated legibility : 2007
Utopia : 1908, 1957, 2031, 2042, 2077, 
	 	Script : back cover� [ 2079
Uzbekistan : 1974
Waqwaq : 1905, 1905, 2079
Western World : 1917, 1996, 2000, 2018, 

2021, 2034, 2053, 2061
	 	Perfection : 1958, 2022, 2041
	 	Chromophobia : 1975
	 	Suprematism : 2002
Yemen : 1971

Localities

Alexandria : 1996
Athens : 1959, 1990, 1996, 2006
Babylon : 2005
Baghdad : 1928, 2021, 2067, 2076
Basel : 1957, 1990, 1994, 2006, 2129
Beijing : 2026
Berkeley : 2034
Berlin : 2067
Bern : 1939, 1945, 1976, 1977, 1998, 1998
Bronx : 2065
Burgdorf : 2133
Bursa : 1961
Caesarea : 1996
Cairo : 1951, 2005, 2007
Cambray : 1993
Camelot : 1952
Cambridge : 1940, 2039, 2128
Delhi : 2005
Dessau : 1992
Edirne : 1961
Florence : 1969
Frankfurt : 1940, 1963
Fribourg : 2129
Hamburg : 2039
Hong Kong : 1973, 1993, 2005, 2066
Imola : 1962
Istanbul : 1976, 2041, 2076
Jerusalem : 2048
Kyoto : 1971
London : 1986, 2021
Masqat : 1905
Monza : 1928
Naples : 2027
New York : 2005 – ​2007
Nobson Newtown : 1928
Paris : 1921, 1943, 1969, 2036, 2040, 2049
	 	Cosmetic typefaces : 2065
Pompeii : 1991, 1996, 2007, 2048, 2064
Prague : 1976

Qom : 1971
Rio de Janeiro : 2072
Rome : 1928, 1939, 1996, 2066, 2133
	 	Scriptural pilgrimage : 2035
San Francisco : 1927, 1973, 2066
Saumur : 2053
Shiraz : 1913
SimCity : 1928
St. Gallen : 2040
Strasbourg : 2030
Tangier : 2020
Tehran : 1971
Times Square : 2005
Tokyo : 2005, 2007, 2034, 2067, 2133
Versailles : 1961
Vienna : 1924
Yokohama : 2016, 2018, 2132, 2087
Washington, D.C. : 2062
Zürich : 1963, 2006

Edifices

Acropolis : 2006
Aya Sophia : 1976
Character burning pagodas : 2038
Eiffel Tower : 1914
Korean War Memorial : 2062
Mugamma  : 2007
Taj Mahal : 2020
Tiananmen : 2026
Tower of Babel : 1905, 2005, 2058
Trajan Column : 2015, 2035, 2049

Times

Periods. See also Ideas : Mentalities
Ancien Régime : 1963, 2006
Antiquity : 1917, 1958, 1978, 1987, 1990, 

1991, 1992, 1996, 1997, 2006, 
2007, 2034, 2036, 2048, 2069

	 	Magic : 2009
	 	Vision research : 2032
Belle Époque : 1993
Civil War, American : 1975, 2007
Cold War : 1966, 2067
Dark Ages : 1909
Edo : 1980
Heian : 1981
Industrial Revolution : 1958, 2037
Middle Ages : 1917, 1994, 2022
	 	Beliefs : 1945, 1949
	 	Calligraphy : 1986, 2041
	 	Figurative script : 1995, 1997
	 	Hebrew script : 2006, 2035, 2050
	 	Legibility : 1942, 1969, 1973, 1976, 

2035, 2049, 2050

Don’t touch the phone during storms !
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Times : Periods : Middle Ages (continued)
	 	Literacy : 2006
	 	Oriental fascination : 2002
	 	Paleography : 2008
	 	Silent reading : 2034
	 	Sociographics, Arabic : 2018
Prehistory : 1908, 1995, 2002
Qadjar, dynasty : 2028, 2035
Singularity : 2014
Third Republic, French : 2006
Thirty Years War : 1961
World War, First : 2054, 2128
World War, Second : 1924, 1945, 1956, 

1958, 2064

Centuries
30th b.c.e. : 2058
6th b.c.e. : 2032
5th b.c.e. : 1990
4th b.c.e. : 1982, 1991, 1992
3rd b.c.e. : 2058
2nd b.c.e. : 2061, 2063
3rd : 1996
4th : 1962, 1990, 1994
5th : 1994
9th : 1976, 2037, 2067
10th : 1935, 1968, 1976, 2050, 2063
12th : 1976
13th : 1969
14th : 1991, 1994, 2069
15th : 1969, 1994
16th : 1905, 1913, 1921, 1943, 1958
17th : 1958, 1982, 1993, 2006, 2035
18th : 1922, 1941, 1958, 2006, 2007, 

2074, 2128, 2129
19th : 1915, 1917, 1920, 1922, 1934, 1955, 

1956, 1957, 1962, 1975, 1984, 2002, 
2006, 2007, 2014, 2019, 2038, 2061, 
2066, 2074, 2076, 2079

20th : 1909, 1915, 1917, 1955, 1956, 1957, 
1962, 1965, 1987, 1992, 1994, 1996, 
2005, 2014, 2021, 2022, 2049

21st : 1941, 1962, 2038, 2058, 2129

Decades
1440s : 2007
1790s : 1916
1920s : 1969, 1989, 2021, 2128
1930s : 1915, 2030
1940s : 1957
1950s : 1928, 2014, 2067, 2074, 2076, 2079
1960s : 1940, 1969, 2014, 2056, 2065, 

2068, 2076
1970s : 1958, 1960, 1969, 1974, 2018, 

2039, 2129
1980s : 2022, 2054, 2070, 2129
1990s : 1953
2010s : 2019

Years
1522 : 1963
1804 : 1956
1841 : 1956
1897 : 2054
1904 : 2056
1907 : 2066
1909 : 1969, 2054
1914 : 1915, 2054
1916 : 1939, 1956
1922 : 2056
1927 : 1928
1938 : 1957
1946 : 1958
1947 : 1951
1957 : 2049
1966 : 2062
1968 : 2037
1969 : 1996
1971 : 1951
1977 : 2079
1992 : 2053
2012 : 2020
2018 : 2004
2019 : 2067
2050 : 2085

/'aɪː/

IDEAS AND ARTIFACTS

Knowledge

Bayes theorem : 1970
Bibliography : 1928, 2056
Catastrophe theory : 1973
Code correction : 1942
Codicology : 2056
Color science : 1975
Cryptography : 1952, 1960
Cybernetics : 1917, 1970
Detection theory : 1913
Electroencephalograms : 2078
Euclidean geometry : 1928, 2035, 2041, 

2054
Fibonacci series : 2075
Forensics : 2063
Fourier transform : 1966, 2063
Fractals : 1928, 2021, 2041, 2054 – ​2056
	 	Art : 2055
Genetics : 2004
Golden ratio : 2054, 2056, 2075
Information architecture : 2056, 2058
Information theory : 1917, 2076

Interaction design : 2058
Machine learning : 1970, 2020
Magic : 2042, 2074
	 	Script : 1946, 2006, 2040, 2043, 2068
			  	Construction : 2009
			  	Ingestion : 1946, 1982, 1994
			  	Legibility : 1937, 2030, 2036, 

2063
			  	Reproduction : 2036, 2037
Modulor : 1943
Moore’s Law : 2085
Music of the spheres : 2056
Neuroscience : 1970, 1986, 1992, 2004
Optical character recognition (OCR) : 

1956, 2005, 2046, 2074
	 	Mass surveillance : 1960, 2032
	 	Model of legibility, as : 1913
	 	Typefaces : 1966, 2008, 2031, 2037
Optics : 1968, 2134
Optometry : 1966, 1973, 2019, 2040, 

2043, 2066, 2128 
	 	Polygraphic : 2066
Pattern recognition : 2073
Physiognomy : 1928
Psychology
	 	Behavior : 1943, 1958
	 	Blindness
			  	During saccades : 1946
			  	Illiteracy metaphor : 2030, 2133
			  	Metaphysical : 1946, 1952, 2015, 

2032, 2069, 2072
			  	Pedagogy : 1984, 1988
	 	Cognition : 1943
			  	Cognitive fluency : 2030
			  	Flow : 2021
			  	Imagination : 2133
	 	Kinematics : 1973, 1989, 2074, 2078
			  	General discussion : 1984 – ​1989
			  	Induced motion : 1986, 2023, 

2041
			  	Paraplegia : 1965
	 	Memory : 1931, 1989 – ​1997, 2027, 

2040, 2075
			  	Agraphia : 1997
			  	Ars memoria : 1996
			  	Chromatic : 1984
			  	Motor : 1984
	 	Motivation : 1932, 1966, 2005, 

2006, 2014, 2064, 2078
	 	Neural
			  	Plasticity : 2018, 2020
			  	Neuroimaging : 1986, 2004
	 	Perception : 1979, 2038, 2074
			  	After effects : 1937
			  	Anisotropic : 1982
			  	Antique : 2134
			  	Attention : 1939, 2021, 2057, 

2075, 2076
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			  	Auditory illusions : 2021
			  	Clutter : 2050
			  	Color : 1951, 1975, 1976, 2050
			  	Contrast : 1945, 1975, 1976, 2061
			  	Cyclopean vision : 1939
			  	Eye charts : 2063, 2064, 2066
			  	Faces : 1982
			  	Geometric transforms : 1938
			  	Gestalt : 1968 – ​1970, 2075, 2076
			  	Glare : 1976
			  	Gray (text homogeneity) : 1937, 

1973, 1974, 1979, 1997, 2039
			  	Grouping : 1968
			  	Irradiation : 2014, 2039
			  	Line bisection bias : 1979
			  	Mere exposure : 2005, 2006
			  	Multistable : 1980
			  	Optical illusions : 1937, 1980
			  	Pareidolia : 1928 – ​1933, 1937, 

1981 
			  	Polarity : 1945, 1976, 2039
			  	Predictive : 1930, 1970, 1992, 

2018
			  	Rorschach effect : 1928, 1981 
			  	Saccades : 1914, 1946, 1967, 

1988, 2020
			  	Sensitivity : 1976, 2084, 2085
			  	Sensory deprivation : 2133
			  	Sharpening : 2039, 2075
			  	Size : 1916, 1939, 1971
			  	Spatial frequency : 1972, back 

cover
			  	Stripes : 1949
			  	Synesthesia : 1984, 1986
			  	Texture : 1912, 1966, 1973, 1997, 

2031, 2039, 2054, 2074
			  	Uncanny valley : 2075
			  	Visual rays : 2134
			  	Visual snow : 1937
			  	X-ray vision : 1923, 2064
Randomness : 1960, 2023, 2054, 2064
Recognition rate : 2032
Statistics : 1912
Structural information potential :  

2054, 2059, ​2060
Usability Experience : 1974
Visualization : 1912, 1917, 1982, 2058
Vitruvian Man : 1943
Wabi-sabi : 1958, 2014
Word spotting : 1968

Mentalities

Art brut : 2031
Arte Deco : 1928
Arts and Crafts : 2036
Baroque : 1905, 1967, 1986, 2068

	 	Legibility : 1909, 1963, 2027
	 	Types : 1935, 1961, 2011, 2028, 2129
Bauhaus : 1928, 1992
	 	Functionalism : 1986, 2056
	 	Typefaces : 1989, 2035
Brexit : 2128
Buddhism : 1997, 2069
Capitalism : 1956, 1962, 2043
Catholicism : 1920, 1961, 1963
Christianity : 1960, 1962, 1994
Chromophobia : 1975
Colonialism : 1951, 2007
Communism : 1956, 1962, 1974, 2007
Concrete poetry : 1914, 1951, 1974
Crusades : 2002
Daoism : 1991
Democracy : 1924, 1955, 1957, 1959, 

1960, 1996, 2020
Dominicans : 1945
Egyptomania : 2002, 2009, 2037
Enlightenment : 1909, 1957, 1960, 1961, 

1992, 2034, 2035
Eugenics : 1958
Feudalism :2007
French Revolution : 1958, 2007, 2035, 

2068
Functionalism : 1917
Futurism : 2011, 2054
Glasnost : 1917, 2022
Gothic : 1928, 1997, 2006
Hugenots : 1945
Humanism : 1917, 1943, 1958, 1992, 

2000, 2008, 2019, 2036, 2049
Iconoclasm : 2067
Imperialism : 1962, 2002, 2035
Industrialism : 1917, 1920, 1934, 1996
Inquisition : 2069
Internationalism : 1917
Iranian Revolution : 1955
Islam : 1961, 2006, 2030, 2050, 2067
	 	Oppressiveness : 1960
Japonisme : 1993
Jazz : 2021
Jesuits : 1905
Judaism : 2030, 2035, 
	 	Acculturation, script : 2008
	 	Literacy : 2007
	 	Mysticism : 1976, 1991, 1994, 2056
	 	Pedagogy : 1990, 1991, 1994
Kabbala : 1987, 1991, 2028, 2056
Marxism-Leninism : 1974
Militarism : 1959, 1960
Modernism : 2056
National Socialism : 1940, 2030, 2035
Nationalism : 1917, 1962, 1968, 2007
Neoliberalism : 1958
Op Art : 1986, 2014
Paganism : 1962

Philhellenism : 2037
Pop Art : 1986, 2013
Pre-Raphaelite : 1986
Protestantism : 1920, 1961
	 	Literacy : 2007
	 	Role of typography on : 1957, 1963
Racism : 1975
Reformation : 1963
Renaissance : 1973, 1986, 2011, 2034, 

2049, 2053, 2129
	 	Spirit : 1943, 1958, 1991, 2015, 2021, 

2036
	 	Perfection : 1921, 2019
	 	Polygraphy : 2049
	 	Revolutionary legibility : 1917
Romanticism : 1917, 2029, 2036, 2037
	 	Lace and corset legibilities :  

1934, 1996
Shiism : 1991
Socialism : 1963
Sufism : 2021, 2028, 2033
Taylorism : 1962
Totalitarism : 1940, 1958, 1960, 1974, 

2070
Victorianism : 1928, 1938, 1990, 2007, 

2040, 2058
	 	Polygraphy : 2049
Zen : 1993, 2014, 2041, 2073. See also 

Legibility : Aspects : Spirituality

Programs

Search for extraterrestrial intelligence 
(SETI) : 2019

Works

Books, poems, etc. : 1994
1001 Nights : 1905, 1987, 2057, 2067 – ​

2069
America (Warhol) : 2008
Asterix (Goscinny, Uderzo) : 2064
A Throw of the Dice will Never Abolish 

Chance  (Mallarmé): 2054
Bible
	 	Polyglot : 1913
	 	Gutenberg’s : 1940, 1969, 1991, 1995, 

2036, 2079 
	 	Luther’s : 1953, 1963
	 	Burial : 1962
	 	Ingestion : 1994, 2067
	 	Cathedrals : 2007
	 	Layout : 2053
Blue Sutra : 1976
Book of Kells : 2031, 2053
Book of the Ground (Xu) : 1982

Ne dites pas quatre-vingts, mais huitante
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Works : Books (continued)
Cahiers (Proust) : 1992
Carnal Prayer Mat (Li) : 1993
Champs Fleury (Tory) : 1943
Chronicle of the bright moon (Teika) : 

2015
Cryptic Alphabets Unveiled [Shawq 

al-mustahām] (Ibn Wa
˙
hshiyya) : 

2009
Decameron : 1969
De occulta philosophia (Agrippa) : 2009
Diaspora (Egan) : 2063
Divine Comedy (Dante) : 1969, 1990, 

2030
Doraemon (Fujio) : 1994
Emoji Pride and Prejudice (Furman) : 1982
Encyclopedia Britannica : 2074
Encyclopédie (Diderot and d’Alembert) : 

2056
Epistles : 1963
Finer Points in the Spacing & Arrange-

ment of Type (Dowding) : 2058
Frankenstein (Shelley) : 1966, 2022
Futurist Manifesto (Marinetti) : 2054
Geography (Ptolemy) : 2068
Gödel, Escher, Bach (Hofstaedter) : 2014
Gutenberg Galaxy (McLuhan) : 2054
Haggadah : 1995
Haikus : 2023, 2028
Hansel & Gretel : 1997
Harry Potter and the Order of the Phoe-

nix (Rowling) : 2040
In Praise of Shadows (Tanizaki) : 2023
In Search of Lost Time (Proust) : 1992
In the Penitentiary Colony (Kafka) : 1961
Iroha : 1990
Just So Stories (Kipling) : 1995
King Lear (Shakespeare) : 1942
Latin Palaeography (Bischoff) : 1916
Life of Cicero (Plutarch) : 1916
Mahzor of Worms : 1994
Manuale Tipografico (Bodoni) : 1934
Mémoires (Louis XIV) : 1961
On Revision : The Only Writing That 

Counts (Germano) : 2040
Optics (Euclid) : 2134
Orlando (Woolf) : 2063
Picatrix (Pseudo-Majrī

˙
tī ) : 2009

Praise to Folly (Erasmus) : 1994
Quran
	 	Allographs : 1953, 1970
	 	Blue Quran : 1976
	 	Chromatic : 1976, 2035
	 	Layout : 1976, 2053
	 	Nasta līq : 2036
	 	Prestige : 1951
	 	Revelation : 2030
	 	Script culture : 2021

	 	Script evolution : 2006
	 	Talisman : 1946
	 	Unreadable : 1946
	 	Visuo-aural : 1946, 1970
	 	Writing direction : 2067
Satyricon (Petronius) : 2048
Snow Crash (Stephenson) : 1937
Sonnets (Shakespeare) : 2062
Strange Case of Dr Jekyll and Mr Hyde 

(Stevenson) : 1934
Sue & Tai-chan (Kanata) : 1965
Tale of Genji (Murasaki) : 1965
Talmud : 2053, 2056, 2057
The Art of War (Tzu) : 2026
The Bald Soprano (Ionesco) : 2056
The Birds of America (Audubon) : 2031
The Book of Tao (Laozi) : 1971
The Dark Half (King) : 2019
The Hitchhiker’s Guide to the Galaxy 

(Adams) : 1905
The Hobbit (Tolkien) : 2009
The Interpretation of Dreams (Freud) : 

1945
The Last : Records from Udo Probich’s 

Printing House  (Lange-Müller): 1974
The Little Prince (Saint-Exupéry) : 1926, 

1986
The Medium is the Massage (McLu-

han) : 2054
The New Typography (Tschichold) : 1917, 

1940, 2054
The Pit and the Pendulum (Poe) : 1961
The Song of Bilitis (Loüys) : 2032
The White King (Maximillian I) : 1952
The Wonders of Creation (Qazwīnī) : 

2030
‘The Work of Art in the Age of Mechan-

ical Reproduction’ (Benjamin) : 2041
Torah : 1976, 1994
Tristram Shandy (Sterne) : 1926
Ulysses (Joyce) : 2056
Utopia (More) : 1905, 2077, 2129
Zang Tumb Tumb (Marinetti) : 2054

Periodicals
Clarté : 1974
Der Spiegel : 1961
La Nouvelle Revue française : 1969
Neue Zürcher Zeitung : 1909, 1924
	 	Justification : 1973
The Guardian : 2079
The Monotype Recorder : 1934, 1958
The New Yorker : 1941, 1997, 2003
	 	Its typography controls the mind : 

1944
	 	Justification : 1973
The New York Times : 1944, 1969
The Times : 1934, 1941, 1956

Typographische Monatsblätter : 2046

Documents
Magna Carta : 2053
Rosetta Stone : 2049
Sutras : 1976, 1987, 2021
US Constitution : 1978, 2053
US Declaration of Independence : 1941

Paintings
Interior with woman in red from behind  

(Vallotton): 1993
The Night Watch (Rembrandt) : 2068
Whaam ! (Lichtenstein) : 1986, 2013

Movies : 1976, 1983, 2063 – ​2074
12 to the Moon : 2073
1984 : 2070
2001 : A Space Odyssey : 2081
A.D. La guerre de l’ombre : 2070
A New Hope : 2005
A Trip to the Moon : 2019
Arrival : 2019, 2073
Austin Power : 2063
Black Orpheus : 2072, 2073
Blade Runner : 1983
Contact : 2073
Doubt : 2065
E.T. the Extra-Terrestrial : 2073
From Venus with Love : 2066
Hugo : 2074
Lethal Weapon 4 : 2070
Orlando : My Political Biography : 2063
Phase IV : 2073
Pretty Little Liars : Along Comes Mary : 

2064
Rashomon : 2072
Ready, Willing and Able : 2071
Saint Joan : 2071
Sex and Zen : 1993
Short Circuit : 2074
Smiley’s People : 2067
Star Wars : 1951, 2005, 2072
Take the Money and Run : 2064
The Arabian Nights : 2068, 2069
The Avengers : 2066
The Cook, the Thief, His Wife & Her Lov-

er : 2068
The Glass Wall : 1983
The Hitchhiker’s Guide to the Galaxy : 

1905
The King Is Dancing : 2070, 2071
The Matrix : 1944, 2067
The Name of the Rose : 2069, 2070
The Pillow Book : 2066
The Twelve Tasks of Asterix : 2065
Up Pompeii ! : 2064
Yellow Submarine : 2056

  ·  Running titles : Directives for telephone use from the Swiss phonebook of 1930 i STTV 1930
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O

Bleiwüste (q.v.) ahead !

        

Please hydrate before proceeding !

For Erratum read Errata
—
In the past, authors used to blame the 
typesetters (or copyists) for errors in their 
opuses, and the latter complained about 
the former regarding the same. I will glad-
ly defer to this custom, as I am both. Be-
cause the title of this book is Ugraphia for 
a reason, it is entirely possible that there 
has been a misunderstanding, that the 
author sent the wrong content file to the 
publisher, or the reader perused a differ-
ent book while believing to read Ugraphia. 

Music
Boléro (Ravel) : 2021
Carmina Burana (Orff) : 1995
Imagine (Lennon) : 1930
It’s Gonna Rain (Reich) : 2021
Jesus’ Blood Never Failed Me Yet (Bryars) : 

2021
King Arthur (Purcell) : 1952
The Dark Side of the Moon (Pink Floyd) : 
The Wall (Pink Floyd) : 1940� [ 1940

Spectacles
Alphabet Revue (Callias) : 1990, 1993
Family Tree (Huan) : 2031

Prizes
Nobel Peace Prize (Montessori) : 1991

Technologies

A.I. : 2014, 2021, 2046, 2067, 2084
Automata : 2072, 2074
Block printing : 2024, 2037
Babel fish & chameleon : 1905
ChatGPT : 1919, 2046
Cathode-ray tubes : 1946
Displays : 1976
DNA-encoded writing : 2062
E-reader : 2058
EPUB, e-book file format : 2058
Eyeglasses : 1938, 1941 
	 	Lost : 1942
	 	Writing more legibly : 2020, 2069
Fax : 1984
High-dynamic-range imaging : 2039
Internet : 1966, 2022
	 	Script evolution : 2005, 2011, 2049
i ✆ : 2031
Lego : 1928
Lip reading : 2081
Lithography : 2024, 2037, 2038
Portable Document Format (PDF) : 
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The body text is set in a Caslon revival, the bold, curvy, copious, 
Falstaffian Hoefler Text Hoefler Text (1991) by Jonathan Hoefler & Tobias Frere-
Jones, conceived for Apple Computer. Footnotes & annexes in 
no-nonsense sanserif Karmina Sans Karmina Sans (2009), by Veronika Burian 
& José Scaglione, published by TypeTogether. Headings in Mono-
type Andalé Mono Andalé Mono (1993) by Steve Matteson, face inhabiting a 
twilight zone between digits & letters. The optotypes paragraph 
separators are in EyechartEyechart (2017) by Peter Wiegel. 1902, 1967, 2132 
Imprint & Greek set in Maria Doreuli & Irene Vlachou’s WilliamWilliam 
[yes, Caslon] (2018), the ATypI Best Typefaces of the Decade, dis-
tributed by Typotheque Type Foundry. 1905 Assorted sorts from 
Univers NextUnivers Next (2010) by Adrian Frutiger & Linotype Design Stu-
dio for Linotype, & TheMixTheMix (1994) by Luc{as} de Groot for Font-
Font. 1908 The cul-de-lampe is the Victorian Gothic Mason Sans 
(1994) by Jonathan Barnbrook for extraordinaire Emigre. 1909 Ding-
bats EntypoEntypo (2012) by Daniel Bruce. 1910 One of a kind F25 Black-F25 Black-
letter Typewriterletter Typewriter (2006) by Volker Busse of F25 1913 etc. Chinese 
& Japanese in monumental Source Han Serif & SansSource Han Serif & Sans (2014) by 
Ken Lunde, Masataka Hattori, Zachary Quinn Scheuren, Ryoko 
Nishizuka, & al. for Adobe, orbicular Hiragino Maru GothicHiragino Maru Gothic (2013) 
by Jiyukobo Ltd. for Dainippon Screen, & exquisite Biau KaiBiau Kai (1995) 
by DynaLab. 1918 ‘Flying letter carpet’ manufactured with Lud-Lud-
wigwig (2019) by Adri Valls, inspired by the typo-calligraphic work 
of Rudolf Koch (1876 ​–​ 1934), such as Wilhelm Klingspor GotischWilhelm Klingspor Gotisch 
(1926) ; the captions exemplify the mix of tradition & modern-
ism (monolinear Fraktur & geometrical sanserif) in the New Ty-
pography of 1920s Germany, here by KrimhildeKrimhilde (1933/​2018) of 
Albert Auspurg (1868 – ​1943) for Ludwig & Mayer, revived by Ralf 
Herrmann for FDI. 1919 A summery flanérie full of grace & won-
derment with a butterfly on the hat in the world of Sempé is what 
I associate with Barocca MonogramsBarocca Monograms (2010) by Crystal Kluge/
Tart Workshop for Font Diner ; Miro’s children in Gloss DropGloss Drop (2015) 
by Roland Hörmann for phospho ; between tattoo & graffiti, chose 
both, in Feathergraphy DecorationFeathergraphy Decoration (2011) by Måns Grebäck ; for 
higher dimensions, try QbicleQbicle (2002) by Brian Kent for Ænigma 
Fonts. The Latin quip is set in Kindersley StreetKindersley Street (2005) by The 
Cardozo Kindersley Workshop & The Grand Arcade Cambridge, 
an archetypal street-sign typeface familiar to Wittgenstein from 
his days in Cambridge. By Harald Geisler & Elizabeth Waterhouse, 
a collector’s series of holographs, with allographs selected on-
the-fly : Albert Albert EinsteinEinstein (2017), Sigmund Sigmund FreudFreud (2013), & Martin Martin 
Luther Luther KingKing (2023), indexed in Zapfino Extra OrnamentsZapfino Extra Ornaments (2003) 
by Hermann Zapf for Linotype. 1920 The monospaced quotes 
are the flirting curly typewriter face Pica 10Pica 10 (1990) by Bitstream, 
OCR-BOCR-B (1968) created for machine reading by Adrian Frutiger for 
Monotype & following standards of the European Computer 
Manufacturer’s Association (ECMA), Courier Sans MonoCourier Sans Mono (1994 

– 2017) by James Goggin with & for Lineto (yes, a sanserif Couri-
er !), & Cinecav X TypeCinecav X Type (2006) by Raymond Larabie for Typoder-
mic Fonts, created for use in closed caption applications. The 
typefaces of the Tschichold quotes are Monotype Twenty Cen-Twenty Cen-
turytury (1936 ​–​ 1947) by Sol Hess (1886 – ​1953), Monotype BellBell (1990) 
originally by Richard Austin (1756 – ​1832) for the publisher John 
Bell (1745 – ​1831). 1921 Tschichold in Adobe Garamond PremierGaramond Premier 
(2007) by Robert Slimbach, & Bismarck in Linotype Fette Frak-Fette Frak-
turtur (1850) by Johann Christian Bauer (1802 – ​1867), captioned in 
the bellicose TannenbergTannenberg (1933/1999) by Erich Meyer (1898 – ​1983) 
for the Stempel foundry (digitized by Dieter Steffmann). Also 

the purrring ClawClaw (2001) by Brian Kent for Ænigma Fonts. 1922 
Public SansPublic Sans (2015) by The Public Sans Project Authors 1924 In or-
der of appearance, 18th Century Kurrent Text18th Century Kurrent Text (2009) by Peter 
Wiegel, subtitled in DidotDidot (1981), revived by Adrian Frutiger for 
Linotype ; Walbaum FrakturWalbaum Fraktur, created by Justus Erich Walbaum 
(1738 – ​1893) in 1800, & resurrected by Dieter Steffmann in 2002 ; 
Linotype SabonSabon (1967) by Jan Tschichold ; Neue Zürcher Zeitung 
quote set in the arch-typeface of science fiction movies (2001 : 
A Space Odyssey, Star Trek, Dr Who, etc.), Eurostile [Next]Eurostile [Next] (1962/ ‌ 
2007) by Aldo Novarese, redesigned by Akira Kobayashi, Ter-
rance Weinzierl, & Linotype Design Studio (the Fraktur inset is 
in Fette KanzleiFette Kanzlei [2012], digitized by Dieter Steffmann). 1925 The 
grunge typeface is one instance of the parameterizable BeowolfBeowolf 
(1990) by Just van Rossum & Erik van Blokland for FontShop, the 
3D glyphs are ShadowShadow (c. 2021) by an anonymous designer for 
an anonymous company ; the exciting RSVP by The King and The King and 
QueenQueen (2007) was concocted by Abraham ‘Bran’ Beltrán. Karow 
on Zapf is in the sturdier version of OptimaOptima (1958), Optima Nova Optima Nova 
(2003) by Hermann Zapf & Akira Kobayashi for Linotype ; the pix-
elated font is Atari ST 8x16 System FontAtari ST 8x16 System Font (2012) by Annonymous, 
& the machine-reading typeface Data SeventyData Seventy (1970) by Bob 
Newman for Letraset, extending Adobe’s MICRMICR (1988) digits to 
letters ; tailpiece in Pixel InvadersPixel Invaders (2012), courtesy of Frederic 
Rich, inspired by the video game Space Invaders. 1926 Saint Exu-
péry quoted in B612B612 (2018) by Nicolas Chauveau, Thomas Pail-
lot, & Jonathan Favre-Lamarine of intactile Design, Jean‑Luc 
Vinot of DGAC/DSNA & Sylvie Athènes of University of Toulouse 
III, developed for cockpit displays at the behest of Airbus, & 
named after the B612 asteroid, home of the ‘Little Prince’ ; the 
quote on cats is in Macho ModularMacho Modular & Macho MoustacheMacho Moustache (2010), 
by Luciano Perondi for Cooperativa Anonima Servizi Tipografi-
ci (CAST). 1927 The ‘Roman’ inscription uses semper viridis Tra-Tra-
jan Boldjan Bold (1989) by Carol Twombly & Robert Slimbach for Adobe, 
interspread with unavoidable Times New RomanTimes New Roman (1932) by Stan-
ley Morison & Victor Lardent for Monotype. 1929 Architectural 
NobsonNobson (1995) by Paul Nobel, Bauhaus|Lego-colorized by the 
author. 1930 Logo of IBM’s Men in BlueMen in Blue (1998) by Steve Tune for 
Digital Empires, & the attribution in IBM Plex SansIBM Plex Sans (2018) by Mike 
Abbink, Paul van der Laan, & Pieter van Rosmalen for IBM. 1931 
The Helvetica slogan is Neue HelveticaNeue Helvetica (1993) by Linotype for Li-
notype ; the ‘remember me’ question uses Sans ForgeticaSans Forgetica (2018), 
a collaborative psychophysical experiment of Janneke Blijlevens 
& Jo Peryman from RMIT’s Behavioral Business Lab, with Letter-
box’s designers Stephen Banham & Lan Huang. 1932 Spieker-
mann is quoted in the anaglyph font AnaglyphAnaglyph (2020) by Laurit-
ta Ivanova for Luxfont, & his name set in MetaMeta (1991) by himself 
for his own FontFont. 1934 The Monotype magazine extract is in 
Times EuropaTimes Europa (1972) by Walter Tracy for Linotype (no relation to 
the BrexitBrexit [2019] type by Cato Hernes Jensen for Cafe.no, an ex-
istential choice between back- & forward-slanted & upright) ; 
Sowersby’s assertion is set in EpiceneEpicene (2021) by Kris Sowersby 
for Klim Type Foundry, & the question in The Goddess BunnyThe Goddess Bunny 
(2023) by Nat Pyper, a commission of Library Stack ; Purington 
Rollins is in Bodoni Classic HDBodoni Classic HD (1997) by Gert Wiescher for Font-
Shop, & Bodoni ScriptBodoni Script (2008) by Panos Vassiliou for Parachute. 

1935 The ‘Cost’ section is set in Filipine xylographical Maragsâ Maragsâ 
DisplayDisplay (2020) by John David Maza, pancultural & ecofriendly 
Pangea Afrika TextPangea Afrika Text (2021) by Christoph Koeberlin & friends for 

F0NT5
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Fontwerk, protopostcontemporan CSTM Xprmntl 02CSTM Xprmntl 02 (2019) by 
Ilya Ruderman, Yury Ostromentsky, & Alexander Sukiasov for 
CSTM, alchemical DTL FleischmannDTL Fleischmann (18th c./1994) by Johann 
Fleischmann, revived by Erhard Kaiser for Dutch Type Library, & 
Trajan BoldTrajan Bold. The quadrumvirate quote is in the default fonts Times Times 
New RomanNew Roman, Linotype’s HelveticaHelvetica (1957) by Max Miedinger & 
Eduard Hoffmann for Haas Type Foundry, CourierCourier (c. 1956) by 
Howard Kettler for IBM, & ITC Zapf ChanceryITC Zapf Chancery (1979) by Hermann 
Zapf ; subsequently appears (what else?) neo-antique PapyPapyrus 
(1983) by Chris Costello for Esselte Letraset ; Forssman quote in 
For For Personal Gain Gain (2014) by Matthew Lew, with Oh!-like Q drop 
cap in Vintagge Erotiq Erotique (1999), image scans by Itieu & font by 
Darrian Lynx. 1932 Sorts Mill GSorts Mill Goudyy (2010) by Barry Schwartz for 
all. 1937 Google Noto Emojji (2022). 1940 Dieter Steffmann pro-
duced the Gutenberg Textg Textura (2000). 1952 1001 swashes Osggard 
(2017) by Anthony James. 1953 Arabesques in DecoTypype Naskh 
(1992) by Thomas Milo. 1961 The extravagant Fraktur is Rurita-
nia (1997) by Paul J. Lloyd ; the titles to the Louis XIV portraits are 
set in Dead History (1994) by P. Scott Makela for Emigre, a fusion 
of Linotype’s Centennial & Adobe’s V.A.G. Rounded, & 1963 the 
granitic Mod (2009) by Svetoslav Simov for Fontfabric. 1966 The 
SAGE typeface is Lincoln/MITRE (1950s/​2016), by the Lincoln 
Laboratory of the Massachusetts Institute of Technology & the 
MITRE Corporation, remastered by David Bennewith. 1967 Ko-
rean in Apple’s MyungjoMyungjo (1997). 1968 Gareth Attrill’s UKNumber-
Plate (2002). 1969 The ampersands zoo is Adobe’s Poetica (1992) 
by Robert Slimbach ; Dieter Steffmann digitized (& hinted !) Ru-
dolf Koch’s Wallau (2012). 1970 The basmalah is Mishafi (1998) by 
Diwan Software. 1987 The sage handwriting is Volk Redis Redis (2012) 
by Peter Wiegel, next to the stern DINDIN (2005) by Albert-Jan Pool 
for FSI. 1979 Selected page numbers are set in Climate CrisisClimate Crisis (2020) 
by Eino Korkala & Daniel Coull for the Scandinavian Helsingin 
Sanomat newspaper. 1992 Russisch BrotRussisch Brot (1997) is a Linotype type-
face by Markus Remscheid & Helmut Ness, the Font Soup Cat-Font Soup Cat-
alanalan (1997) is a FontFont typeface by Andreu Balius & Joan Car-
les Pérez Casasín. 2001 Fractal CadenceCadence by Anonymous for Jules 
Didot (1830s), revived by Jonathan Perez (2009). 2002 The hybrid 
Antiqua–Fraktur centralschriftcentralschrift (1853) is by C. G. Schoppe, Royal Royal 
FamilyFamily (1997) by Patrick Giasson, & FraktendonFraktendon (2009) by Boris 
Kahl. The pseudo-national scripts are ‘Arabic’ AlhambraAlhambra (2006) 
by Harold Lohner, ‘Greek’ AlfabetixAlfabetix (2001) by Apostrophe, ‘Deva-
nagari’ SamarkanSamarkan (1993) of Titivillus Foundry / Ethel Enterpris-
es, ‘Japanese’ ElectroharmonixElectroharmonix (2012) by Ray Larabie, & ‘Russian’ 
October GuardOctober Guard (2013) by Daniel Zadorozny ; & the dragons are 
DragonsDragons (2012) by kaiserzharkhan for High-Logic. Usual sus-
pects make cameo appearance s: the incredible CMU Serif Up-CMU Serif Up-
right Italicright Italic (1986) by Donald E. Knuth, & the inexorable Rotis (1988) 
by Otl Aicher for Monotype. 2006 The South Arabic is Monotype 
NotoNoto (2017), & the Arabic next to it is Google Droid NaskhDroid Naskh (2010) 
by Pascal Zoghbi. 2011 The bourgeois SangBleu SunriseSangBleu Sunrise (2017) 
of the imperial, royal, republican SangBleuSangBleu superfamily by Ian 
Party, Ilya Ruderman, Yury Ostrowentsky, & Christoph Koeber-
lin for Swiss Typefaces, CSTM Xprmntl 03CSTM Xprmntl 03 (2023) a Latin–Cyril-
lic dialogue by Ilya Ruderman & Yury Ostromentsky for CSTM, 
the-hot-like-potatoes PilowlavaPilowlava (2019) by Anton Moglia, Jérémy 
Landes, & Maksym Kobuzan for Velvetyne, the plastical Taklo-Taklo-
bobo (2022) by John David Maza, bubbly One LineOne Line (2017) by Roman 
Korolev, Gerardo VelázquezGerardo Velázquez (2023) by Nat Pyper, based on Ge-

rardo Velázquez’s designs for flyers of the 1970s & 1980s US gay 
underground, & commissioned by Kunsthall Stavanger, Norway, 
& Act Up Protest FontAct Up Protest Font (2020) by Be Oakley for GenderFail based 
on protest sign letters. 2022 Cutthroat Hells Kittchen Devil GodHells Kittchen Devil God 
(2013) by Manuel Viergutz. 2034 The runes are Dwarf RunesDwarf Runes (2004) 
by Daniel Steven Smith for the aficionados. 2035 Jesus Jesus Loves You 
(1993) is the everlasting hit of Lucas de Groot, from the aptly 
named Eden Design ; Flesh Wound (2013) is by Anthony Robin-
son. 2036 Arabesque in Adobe Naskh (2011) by Muhammad Zu-
hair Ruhani Bazi & Robert Slimbach. 2039 Iconic iAIconic (2016) 
by & for Information Architects. 2048 The serifish Hebrew Raa-
nana (1991) is by a good soul for Apple Computer. 2051 Glowing 
Neonoir (2010) by Roland Hörmann for phospho ; 7.19 = C’est 
point un œuf [It’s not an egg] in METAFONT alias Fetamont (2017) 
by Linus Romer. 2065 The Asterix typefaces are Hoefler Text  En-
ggraved Two (1991, 2010) by Hoefler & Co. for Hoefler & Co., 2065 
Steelpplate (2002) by Dieter Steffmann, the Mac oldie but goldie 
Skia (1993) by Matthew Carter for Apple Computer, & the flow-
ery Scripptina (1999) by Apostrophe for Apostrophic Labs. 2073 12 
to the Moon (2009) by Harold Lohner. 2076 The logotype Allah 
is DecoType’s Thuluth (1992) by Thomas Milo, its Latin translit-
eration is Liturggisch (1906) by Otto Hupp, digitized by Dieter 
Steffmann (2002). 2084 Irregular CAST types : a 21th-century face 
inspired by an 18th-century Baroque model (Fleischmann), Di-
venire (2012 – ​2016) by Luciano Perondi, Valnera (2019) by Ric-
cardo De Franceschi, & Brevier (2014) by Riccardo Olocco. 2119 
Visibly Visible Speech VSMetaPlain  (2003) by Mark Shoulson. 

2120 Chess Cases  (1999) by Matthieu Leschemelle, redesigned 
by Armando Marroquin. 2128 Flowery Piccadillyy Scrippt by Lon-
don Type Foundry (2017) apud Pat & Paul Hickson (1980s) apud 
Pitman (1931) apud rococo 18th-century copperplate engraving ; 
Greek in fiery Fira  Sans (2013) by Erik Spiekermann & al. for Mo-
zilla Corp. d Additional typefaces and credits appear through-
out the book. For any overlooked font, if you find your sheep 
among mine, I will pay amend upon a wink. Except the movie 
screenshots, the illustrations are by the author, if not otherwise 
specified. d The back cover manifests Sir Thomas More’s Uto-Uto-
pian Alphabetpian Alphabet (1516/​2015), revived by Jeremy Deller & Fraser Mug-
geridge studio, commissioned by King’s College, Courtauld In-
stitute of Art, & Somerset House, for the 500th anniversary of 
Utopia’s publication. My MetamorphosisMetamorphosis (2018) changes mean-
ing with viewing distance, an effect realized by encoding Hel-
vetica in the low-frequency spatial band, & Times in the high-fre-
quencies. Cover subtitle in OCR-AOCR-A (1968) by American Type Found-
ers & Adobe, designed for optical character recognition, and 
standardized by the American National Standards Institute; cov-
er title in Fälschungserschwerende SchriftFälschungserschwerende Schrift (1978) by Karlgeorg 
Hoefer, a digitization by Bryce Wilner (2017) of a German car li-
cense plate typeface internationally successful for its tamper-‌ 
proof design and a reminder of the compromises between leg-
ibility and myriads of other factors — ​as I said, ‘You can’t have 
the cake & eat it.’ The frontispiece & last folio pictures are not 
those of a giant electronic cookie, but of a very edible Swiss-
style Sachertorte by the Suard confectionery of Fribourg, refer-
encing the trademark asymmetrical layout of Jan Tschichold (as 
for the 1937 poster of the ‘Konstruktivisten’ exhibition in Basel, 
alluded to in the page design before your eyes) and to the ‘Kan-
siza triangle’ visual illusion. i Hollis 2006 : 115, Kanizsa 1987

Egg à la Tschichold
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In memoriam Oleg Grabar
�

1929 =
(9 + 50) + (50 + 60) + (4 + 1 + 90 + 20 + 700) + (100 + 1 + 90 + 3 + 5 + 50) +  

(3 + 60 + 6 + 6 + 5 + 5) + (7 + 90 + 60 +  + 300 + 50 + 4 + 100) =

In no darky sarcen coffee grounds
You sight’d illegible ornament

= (700 + 60 + 300) + (100 + 9 + 7 + 8 + 200 + 4) +  

(9 + 30 + 30 + 5 + 7 + 9 + 2 + 30 + 5) + (60 + 90 + 50 + 1 + 40 + 5 + 50 + 200)

= 2011
�
Hail thee, most anonymous reviewers, ghostly 
proofreaders, & editors ! Gay librarians, confes-
sor baristas, sensible dentists ! Co-llaborators ! 
These satiated lines are testament to your re-
storative cheers and scoldings ! Prosper in peace !  

 When you Yannis Haralambous prompted 
me to take part in a conference on graphemics, 
you likely would not have foreseen that I would 
extend my gratitude twice : now for this apos-
tille that grew out of the talk given in Brest at 
‘Graphemics in the 21st century : From graph-
emes to knowledge’ (14 – ​15 June 2018).   To 
Florian Coulmas, Gerry Leonidas, Ole Lund, 
and Richard Sproat, gracious debuggers, for 
seeing what nobody else saw or will see again. 

 Merci carrément au docteur J.-M. M. Dji-
bou et aux patients insomniaques de la clinique 
psychiatrique X de Paris XVIII pour la décou-
verte des surprenantes propriétés soporifiques 
du présent ouvrage, même à petites doses : ​la 
Science reconnait les siens.[*]   This study 
was supported by the generous grant No 17039 
of the Hasler Foundation, as well as by a bene-
faction of the Department of Informatics of the 
University of Fribourg in Nuithonie.   The 
piece of cake across this spread is for soothing 
the reader.[†]

—

*  ‘Dr. J.-M. Science is itself well aware, because in the small dos-
es, Mr. Djibou and psychiatric clinic X has discovered the amaz-
ing soporific properties of this book, for the patients with in-
somnia in the XVIII psychiatric clinic X Paris.’ (English transla-
tion provided by Google Translate via Turkish.)
†  I perform this service by appointment in my castle of Transyl-
vania. Nomen est omen. — Vlad Αθανάσιυ  (\O/)

    お 土 産

Offrand
~

み や げ

omiyage
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This page displays a perfectly transparent Crys-
tal Goblet inscribed with everything the reader 
hopes to find within this book. The script is a spe-
cial one, composed of so-called boundless charac-
ters, defined as either ‘lacking outline boundaries’, 
effectively merging foreground & background 
into an indistinct oneness, or as ‘having infinite 
size’, achieving the same effect. d There is much 
more to be said about this page, as is often the case 
with things that are interesting precisely because 
they are as imperceptible as secrets written in in-
visible ink. For instance, it inspires a further spin 
on ugraphic legibility. If, in premodern Japan, an 
illiterate person was called ‘blind’, then a literate 
person should be someone who sees more than 
meets the eyes, one who reads between the lines 
and sees beyond the eggshell of the text. Both 
Leonardo da Vinci, in Milano/Rome/Amboise, and 
Johann Heinrich Pestalozzi (1746 – ​1827), in Burg-
dorf (and, if memory serves, Katsushika Hoku-
sai (1760 – ​1849) in Edo), recommended staring 
at an empty wall until, through sensory depri-
vation, the brain begins to create from the void, 
as a method to improve one’s imaginative pow-
er. i Griollet 2018 : 163 [‘blind’], Farago 2018 
(2) : 619 [LdV], Osterwalder 1997 : 333 – ​334 [JHP]
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In your savantissime discussion of graphopha-
gia as a modality of legibility, one could aptly ref-
erence a well-known passage from Plutarch’s 
(c. 46 – ​120s) Life of Cicero. In this passage, the 
Roman rhetorician dedicates to the gods a vase 
inscribed with the pictographical and etymo-
logical representation of his cognomen, a chick-
pea (cicer).[1] In other words, he offers himself — ​
safely literally — ​for consumption through a 
graphic metonymy, perhaps to achieve divini-
ty. As master of Tiro, of the Tironian shorthand 
system fame, he was already enjoying grapho-
linguistic immortality. 

— Achille Poireau ❧  Troyes, France

I am surprised that the author has not proposed 
a notation for Ugraphia. One option could be 
the so-called registration mark, U+2316 ⌖ PO-
SITION INDICATOR, used in printing to visu-
ally ascertain the correct superposition of col-
or inks contributing to a legible text.[2] With 
various graphical variants, the symbol has wide 
application in engineering for establishing the 
location of object parts, such as in technical 
drawing, crash tests, and tracking rocket atti-
tude. For example, the Secchi disk   , devel-
oped to measure water turbidity, is more styl-
ized and reminiscent of the yin and yang sym-
bol, thereby introducing a spiritual dimension 
to otherwise utilitarian pursuits.

— Tiro Shorthand, President, Isomoji Corp.

For paleographers, the roots of Ugraphia stretch, 
unsurprisingly, well before modern legibility re-
search (‘Empirics’, p. 1915). Around the Med-
iterranean Basin, fossil evolutionary stages can 
be found in the archaeological intellectual lay-
ers of Ancient Greek optics. At their core are 
the famous visual rays, considered to be a per-

1  Valette 2018 :  219 – 222
2  Wikipedia : ‘Printing registration’, ‘Crash test dummy’, 

‘Secchi disk’, ‘Position tolerance’, ‘Fiducial marker’

ceptual-cognitive organ that extends from the 
eyes and palpates the objects it touches to pro-
duce the visual representation of their shape 
and color, while also providing telemetric data 
on location, distance, and size.[3] In Optics, his 
geometrical interpretation of vision, Euclid (fl. 
300 b.c.e.) postulates that “§7. Things seen with-
in several angles appear to be more clear”,[4] 
which, in relation to reading, describes how 
the areas of letters falling between visual rays 
are unseen and explains the need for the eyes to 
move, to produce by scanning a complete ana-
log picture. From this perspective, legibility is 
a matter of spatial resolution and equivalent to 
the digital sampling rate, to use, anachronisti-
cally, our contemporary terminology. Ptolemy, 
an experimentalist using mechanical setups to 
study vision, also draws upon metaphysical con-
cepts of his age as epistemological frameworks. 
For instance, the combined theories of four el-
ements and four humors serve to explain pres-
byopia : the bodily fire of the presbyope’s visu-
al rays are not fiery enough to dry the air mois-
ture, which, like mist, blurs objects, forcing the 
viewer to increase the distance between eyes 
and object, thus allowing more time to the vi-
sual fire to make its salubrious effect.[5] The 
apparent modernity of the Ancients’ science 
should not detract from being aware of how 
theoretical constructs and the Zeitgeist fash-
ion their understanding — ​and ours too — ​of 
legibility and Ugraphia.

— Polyphemus

27 years later !!!! 100 000 downloads — you are 
the first to donate — you are awesome !!!!

— Steve Tune, creator of the Men In Blue font 
and author of On the Rewards of Slow Legi-
bility (Old Digital Empires Inc., forthcoming)

3  Simon 1988 : 31, 99, 124 – 126, 132, 191
4  Euclid 1945 : 357, Simon 1988 : 21, 66
5  Simon 1988 :  111 – 112, 121
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