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A Method of Quantifying Order in Typographic Design 

Gui Bonsiepe 

A description is given of a method to compare in quantitative terms the degree of 
order of two typographically designed pages. A distinction is made between two 
kinds of order: the order of a system (systemic order) and the order of arrange-
ment. The Shannon formula was used for measuring the degree of order of the 
two designs-an old version and its redesign. It shows that a j udgment based on 
optical evidence can be supported by a mathematical-empirical judgment. 
Possible consequences for an aesthetics based on information theory are drawn. 
A design heuristic is sketched, and the possibilities as well as limits of an 
algorithmization of design decisions are discussed. 

I ntroduction: Mathematical Aesthetics 
Any attempt to express in mathematical terms the physical correlate of 
percepts comes under grave suspicion of being academic in intention 
and conservative in result. And this suspicion is aggravated when 
statements about the pattern of the stimulus (objective description) 
are confused with those about its aesthetic properties (subjective 
evaluation) . 

The mathematicization of aesthetics, or more specifically of visual 
aesthetics, has resulted in two main doctrines: that of proportion and 
that of distribution. T he first is concerned with the quantitative relation-
ship between elements (e.g., the ra tios of distances and gray-scale 
values) . The second is concerned with the distribution of elements within 
configurations. ( In neither type of aesthetics based on mathematics can 
the explicative and generative aspects of a design be separated. The 
principle of arrangement underlying the design of a facade should both 
explain the pleasure it affords and illustrate the method by which it 
was created.) 

The doctrine of proportion has elected geometry as its patron; that of 
distribution draws upon statistics. Notwithstanding the substantial 
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differences between these two aesthetic approaches in their mathematical 
apparatus, the properties they explore are very similar. They are 
syntactic properties; i.e., properties which consist entirely of intersign 
relationships. The semantic dimension has so far remained inaccessible 
to mathematical aesthetics, and in the light of this it might be pertinent 
to ask how historicity can ever be put into numbers. It might be said in 
response that what is typical in a work can be expressed in typical 
numerical values. Undoubtedly. But the idea that a number-apart 
from its function as a numerical tag-has any expository force or can 
convey information about a work is still open to doubt. 

Seeking a mathematical explanation of the beautiful is rooted in the 
desire to rationalize preferences. This is a wish which cannot be enter-
tained by anyone who realizes that beauty is more complex than 
mathematics and that it is not advisable to mix two different universes 
of discourse which are not reducible to each other. Not to accept this 
advice is to risk the criticism that one is celebrating accuracy in trivia 
and cultivating bad platonism by elevating a stock, as it were, of 
transhistoric forms to a glorified museum status. But although beauty 
is not immanent in mathematics, this does not mean that it cannot be 
codified by mathematical processes. The heuristic value of mathematics 
for creative design clearly exceeds its epistemological value. Mathematics 
must be conceived as providing design with a series of instruments for 
the conscious and controlled generation of forms, rather than as a 
source of explanations for aesthetic phenomena. Mathematics is more 
successful in making things than in explaining the beauty of what is 
made. It is no longer possible to offer methodological excuses for the 
meagreness of the objects upon which mathematical aestheticians 
exercise their skills by arguing that one has to start with the simple 
before proceeding to the complicated. There is no lack of simplicity 
about geometrical patterns, upon which designs are based. Traverse 
surveys and vase contours are among the objects for which it is difficult 
to claim a key position in aesthetic experience. 

In its application to aesthetic problems, information theory has been 
rightly charged with using a great deal of paraphernalia and having 
little to show for it. Nonetheless, it must be admitted that a statistical 
theory of the physical substrates of information has had a fruitful 
influence on the development of aesthetics, if only in the sense that 
modern terminology has enabled us to bring familiar phenomena into 
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sharper focus. Yet it remains in servitude to classical aesthetics so long as 
it sees the most pres.c;ing problem of aesthetics as the formulation of a 
theory of beauty. A system of axioms would first have to be replaced by 
an empirically based theory of preferences. Only then would aesthetics 
be libera ted from its conservative shackles. 

All this underlines the wisdom of exercising great caution in drawing 
parallels between expressions of preference and the mathematical 
categorization of the stimulus pattern. Another qualification is necessary. 
Earlier works by the author ( 1965, 1967 ) in which Shannon's com-
plexity formula was applied to design problems must, in the present state 
of knowledge, be rela tivized. There are two reasons for this : 

J ) It has not yet been determined at what number of clements the 
statistical formula becomes operable- at 10, 50, 100, 500, or 1000 
elements. 

2) No one has yet thought out the theoretical consequences arising 
from the fact that qualitatively different formal elements- e.g., straight 
line and circle-are compared with respect to the effort requi red for 
their description and generation. 

The Creation of Order 
There is a pla titude which might be very well applied to the activities of 
the designer- namely, that a state of order is preferable to a sta te of 
disorder. For, among many other things, designing means creating 
order, means putting structure into an array of objects or signs, means 
reducing di order and arranging elements into a whole that makes sense. 
To be sure, the creation of order is the daily business of the designer; but 
so far there has been (a) no design heuristic as a set of operational rules 
which say how order is to be created, and ( b) no procedures by which 
the varying degree of order displayed b)' different design solutions can 
be quantified with accuracy. 

In comparing the order of two designs, one usually judges on visual 
merits. nd in practice that is perfectly adequate. Yet a mathematical 
correla te for such psychophysical judgments would certainly be welcome, 
however inaccessible this aspect of design may appear to the popular 
mind. Two psychologists may be quoted as writing, with slight mod-
ifications, that it is evidently more difficult to measure order than to 
manipulate it ( Attneave and Arnoult, 1966 ) . 

There follows a report of an attempt to measure the difference in 
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order between two typographic designs of a printed page. Figure 1 
shows the original design; Figure 2, the redesign according to the style 
manual which will be discussed more full y below. 

Two Types of Order 
Order is a relational concept. It does not vary with magnitude. To be 
able to speak of the order of a configuration or an ensemble, we need 
several elements which have a defined relationship one to the other. In 
typography order is mainly a question of dimensional relationships 
within groups of elements (e.g., the proportion of picture sizes and line 
lengths) and the distribution of these elements on a page and in a 
printed work. In this connection a distinction must be made between 
two types of order : 

1) The order of the system. From this standpoint the typographic 
items (main headings, blocks of composition, number of pages, 
illustrations, tables, and footnotes) are regarded as elements of a 
system. This order is a function of the data needed to describe all the 
items occurring-i.e., the dimensional classes and the frequency with 
which the dimensions occur. i\. hypothesis may be formulated that the 
smaller the number of dimensional classes and the greater the number 
of the elements contained in these classes, the higher will be the degree 
of order of the whole; for order depends to a large extent on the 
repetition of elements. 

2) The order of arrangement. This type of order is based on the 
relational connections between the items within a configuration (or, in 
terms of information theory, within a supersign ) . This order is a function 
of the horizontal and vertical reference lines on a page and the frequency 
with which the corners of the items fall on these lines. 

Both types of order, although distinguishable analytically, overlap 
and influence each other. Their interaction determines the relative 
simplicity of a typographical page and the ease or difficulty with which 
it can be taken in at a glance. 

Determination of the Degree of Order 
In order to allow a comparison between the old and new versions of the 
catalogue page and to reveal the structure or skeleton of the designs, a 
number of conditions had to be observed and an operation performed 
on the items : 
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1) The type of items used was to remain constant-e.g., a table of 
the old version corresponds to a table of the new version. 

2) The information conten t of both versions was to remain constant-
e.g., the information contained in a footnote in the old version was to 
be taken over into the new version. Vlithout impairing intelligibility, 
the quantity of com position in one block was slightly compressed in 
order to accommodate the text in the space available. The redundancy 
cushion allowed this compression. 

3) The parallel arrangement of the items with respect to the edges 
of the page was to be maintained-i.e., items were neither turned over 
nor tilted. 

4) T he items were to be inscribed in rectangles corresponding to their 
real or maximum possible extents, which were not to overlap another 
item (Figs. 3 and 4). All items are similar in having four right angles. 
The sim ila rity increases to the extent that other elements-vertical 
and/ or horizontal sides- are equal. 

First the dimensions of width and height of the items of both versions 
were compared. T o this end it was assumed that the dimensional order-
i.e., in this case the system order of the typographical items appearing 
on a printed page-is a fun ction of the information needed to generate 
these items from the dimensions of the sides. The question was therefore 
raised: how often does the side dimension i, j ... n occur? In this way 
the number of width classes and height classes and their relative 
frequency can be determined. The following particulars were 
established. 
Old version: 19 widths divisible into 9 classes; 19 heights divisible into 
14 classes ( Fig. 5a). 
New version: 20 widths divisible into 3 classes; 20 heights divisible into 
5 classes (Fig. 5 b). (The higher number of items in the new version is 
due to the fact that a text set as a single column in the original version 
was set as a double column in the redesigned version. ) To determine 
the complexity of the system expressed here as an order, we used the 
Shannon formula: 

1 = n 
C = - N L pt ldpt 

i = I 
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Figure 4. Contour lm<'S around items of the redesigned vcr<~ion. 
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Figure 5. The "sys1ems order" of 1hc clemenls. Comparison between the old 
solution (5a ) and the redesign (5b). 

The data inserted in this formula led to the following results: 
Old Version: widths 53 bits, heights 70 bits. 
New Version: widths 18 bits, heights 37 bits. 
The resulting ratio of total bits for the old versus the new ver~ion is 123 
to 55, or in percentage, 1 00 to 45. It is clear that the new version is 
some 55 % simpler than the old, which in this con text means better 
ordered. As already explained, this value refers to the degree of order 
of the ensembles compared together, to the character of the typographic 
components as elements of a system, but not to the a rrangement of the 
items on the printed page. 

For the second type of order the h)•pothcsis simila rly holds good that 
the order of distribution is a function of the information needed to create 
this arrangement of the items on the printed page. The posi tion of an 
item is determined by two coordinates. The coordinate frame originates 
in the lef t upper corner of the printed page. The location of, say, an 
illustration is determined by specifying the distance of its left upper 
corner from the top edge and from the left edge. If items a rc "suspended" 
on a horizontal reference line-"clothesline t)'pography" as it is called-
the corresponding y-dimension occurs several times; i.e., its frequency 
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increases. The same holds true of the vertical reference lines and the 
corners of the items located on them. 

The following data were determined for the distribution order: 
Old version: 19 vertical distances from the top edge divisible into 17 
classes; 19 horizontal distances from the left edge, divisible into 6 classes 
(Fig . 6) . 
New version: 20 ver tical distances from the top edge, clivi ible into 10 
classes; 20 horizontal distances from the left edge, divisible into 4 classes 
(Fig. 7). Introducing these into the complexity formula we obtain the 
following results : 
Old version: 90 bits + 37 bits = 127 bits 
New version: 63 bi ts+ 35 bits = 98 bits. 
This is a ratio of 127 : 98. Converted into a percentage ( 1 00: 77), this 
shows that the distribution order of the new as compared with the old 
version has increased by 23 o/o . This state of affairs is illustra ted by the 
smaller dispersion of the corners of the new version as can be seen from 
the diagrams (Figs. 6 and 7) . In terms of gestalt psychology this lower 
value corresponds to the law of "common destiny" : the corners of the 
i terns of the new version form imaginary rectangular patterns which a re 
clearly vi iblc to the eye. 

On the assumption that the overall order of the printed page results 
from the degree of order of the items and the distribution of the items, 
the two values may be added. It may be deduced from the ratio 250: 153 
(or 100: 61 in percentage ) that the degree of order in the new version 
is some 39?'o higher than in the old. Judgment based on opti cal evidence 
confirms that one of the versions is more ordered than the other. The 
mathematical-empirical judgment determines by how much one version 
is more ordered than the other. 

A Desig11 H euristic 
Design solutions may be of two kinds : they may produce a result which 
is fixed once and for al l, or they may involve the planning of design 
guidelines within whose framework a series of results rna}' be subse-
quently produced. In the second case the design planner marks out the 
area of decision for the executing designer. This type of design activity 
might be described as pre-design, its purpose being to routinize or 
semi-rou tinize the maximum possible number of design decisions. The 
degree of semi-routine-i.e., the degree to which the a rea of decision is 
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provi<>o that althoug h the graphic-typographic system makes it easier 
to achieve a multiplici ty of variations in the indi vidual pages of the 
work, it cannot replace the executing desig ner. 1\Iorcover, it must be 
conceded tha t any problems cropping up cannot be fore! cen in all their 
extent and for thi rea on cannot be planned for. 

The design manual- which is a modest work of its kind contains 
just I 00 ' crbalized in tructions formula ted on two ba<>ic axioms: the 
axiom of economy of means and the axiom of formal coherence. 

Work on the ma nual proceeded in three phases. In ph a e 1 it was 
decided which clements went into the system. M ethod employed: listing. 
In phase 2 the elements were compiled into clement group~. Method 
employed: tcsti ng the dependence of the clcmcn ts, the fun ctional re-
lationship of the clements. In phase 3 the rules were formula ted in the 
light of the two axioms sta ted above. One of the familiar rules of thumb 
(heuristics) used in this connection is illustra ted in the following 
example. The problem is to know which width of type a rea will go into 
whole or half cicero measures (cicero = 12 points didot, J 3 English-
American poin ts) when the type is set in two or three columns with 1 
cicero between the colum ns. Constra ints are: paper width 2 1 em., 
minimum fore-edge, maximum back, maximum width of type measure. 
Ideal solution : 4 1 cic. (201 1120 cic. ; 131 I I 131 I I 13 cic. ) . olution 
selected : 38cic. ( 18.51 11 18.5; 121 11121 1112). 

Aesthetics and O rder 
So fa r nothing has been said about aestheti c preferences, although 
aesthetic considerations have naturally had a part to p lay in the forma-
tion of the maxim system. The conclusion that the new version, in 
com pari on with the old, is more beautiful is not one that is susceptible 
to logical valida tion. But, as far as the designer i concerned , it may be 
assumed tha t the concept of order and the concept of beauty often 
coincide. T o claim that the concepts a re ynonymous or to subsume the 
concept of beauty under tha t of order is po ible within the temlS of 
an aesthetic which succeeds in explaining the descriptively analyzed 
data. uming that the reponses of a number of text subjects a rc 
favorable- i.e., assuming that the new version i felt to be better 
ordered- an aesthetic theory might adduce the mathematically 
categorized objective correlate of the subjective judgments as a verifica-
tion of the hypothesis "designed beauty is a function of designed order." 
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"Writing" and "Alphabet" 

.John MountfOl·d 

Thr two English words "writing" and "alphabet" arc both linked to language. The 
notio11 of language is built into " writing," and the notion of writi ng is built into 
"alphabet." Different d isciplines which use these words as technical terms, use them 
difTcrrn tly; and cvrryday usage is often imprecise. Linguistics, as the science of 
languagr, can con taihu te towards sorting these meaning~ out. A start is made 
in this di rection, in the belief that related disciplines ought not to be " divided by a 
common trrminology." 

P A R T I : The Word "Writing" 

1.0 Considering its ignificance in human hi wry, it is surprising 
that the tran mission of language in the form of writing continues 
to receive comparatively little concerted attention. Perhaps the 
di unity of the many disciplines concerned with writing under it 
admittedly diverse aspects, both practical and academic, has con-
tributed to the rise of what might be called "speculative medi-
astic " in recent years. t 

Is typography one of the disciplines concerned with writing? Tn 
one sense o f the word "writing," yes; in another, no. T he first 
sense is the im ponan t one: typography is crucially concerned 
with the transmiss ion , in the modern world, of language in the 
form of writing-of "the written word," as it is often called. By 
comparison, the econd sense is trivial: typography is not con-
cerned with handwriting: there are other discipline , such as 
pala('ograph •, to who e province handwriting belong. Though thi 
point i trivial, the confusion sometimes cau eel by the different 

I. . cc ;\farshall ,\ltLuhan, Understanding Medw (:'\cw York: McGraw-Hill, 
19611) or, bcltcr, Tilt• Guteuberg Galaxy (Toro11to: U11iversiLy of Toromo 
Press. I 962.) 
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uses o f th e word ''writing" is n ot trivial. Sometimes, for instance, 
the ha ndwri ting sense obtrudes and makes us hesita te to affirm 
that typography is concerned with writing. Yet it is. 

Both disciplines, typography and palacography, are equally 
concerned with the transmission of language in the form of un·it-
ing. From this point of view the way in which writ ing happens to 
he produced or reproduced physically is immateria l. Afechanical 
or manual, wri ting is all one and stands in a single relationship to 
language. Tt is from this point of view, a linguistic one, that we 
shall try to d isentang le some of the senses in which the word 
"writing·" is used in English. 

1.1 Fo ur quite usua l senses of the word "wr iting" arc exh ibited 
in the fo llowing expressions: 
( I ) in speech or writing 
(2) reading and \Hiting 
(3) in writing or in print 
(4) in ordinary writing, not in shorthand. 

In (1) writing is contrasted with speech as a medium of lan-
grwge. Thi arrangement of the three terms '" language," 
" peech,'' and "writing," is the commone tin linguistic science. 
Language is the human attribute, the system of commun ication 
characteristic of human beings. Speech transmit language 
aura ll y; writing transmits lang uage visua lly. '' Language" is a 
higher-ord er term denoting something more abstract than either 
speech or writing.~ 

Language is the organisation (grammatica l and semantic) 
which the two m edia have in common (they have very little else 
in common, when one thinks about it). The o bvious differences 
in the ir physical substances (typified by "ai r " in the case of 

2. :'\otc that colloquially and in some specialitalion (notabl) cenain 
lnanche of p ~chology. physiology, and an thropology unconcerned with 
\\liling) "speech" is the traditionaltenn ror the human attribute. ~ole also 
that not all lingui ts ha,-e accepted the ''triangular" arrangement or the 
three terms: Leonard Rloomfield, in his classic. boo!.. f .ongungt' ( 'ew York: 
19:13: London : ,\lien&: U tl\\-in, 1935), equated the study of language with 
the study of ~peetlt, Lo the exclusion, theoretica ll y, of writing. 
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speech, by " ink" in the case ohvriting3) arc n ot th e only differ-
ences between th e two. They differ also, for example, in the man-
ner o f their acquisition : we are equi pped at birth to acq uire 
lang uage spontaneously in the med ium of speech, bu t not in the 
medium of writing. The two differ in several o th er ways, but they 
a re matched together in ex pressions like "speech and writing" for 
a very p la in reason : because they arc, for us, th e two nomw l 
media o f lang uage. Lip-reading and gesture and touch can pro-
vide o th er lang uage media, but these are abnormal media; 
wh ereas speech and writing are both regard ed as no rm a l media in 
modern societies. 

Let us ca ll this sense ·'writing- I.' ' The expression " in speech 
or wri ting," then , enshrines a re ference to media of language, and 
writing- I d esignates one such language-medium . This is th e wid-
est, and the most basic, of the fo ur senses ex hibi ted a bove. 

1.2 In (2) wri t ing is pa ired with reading. Havi ng d etermined 
the medium by con trast to speech, we n ow ha\'e two term s which 
refer ro the complementar y sk ills of this medium: taking in lan-
guage in this medium is th e skill of reading, g iving out language 
in this medi um is the sk ill of wr iting, writi ng-2. The corre-
spond ing sk ills in the m edium o f speech a re '' hearing" and 
··speaking." These four (hearing and speaking, reading and wri t-
ing) are th e basic ski ll s o f normal linguist ic commun icat ion . Each 
of these fo ur terms designates a complex ski ll whi ch embraces 
both th e linguisti c orga nisa tion a nd the concomitant ph ysica l ac-
ti vity invo lved in rece iving or prod ucing la nguag·e in either of 
th e two medi a. \Vh en paired with "spea kin g," " hearin g" has a 
specifically linguisLic sense w hich it lacks on its ow n. In isolation 
it ~-evens to it s general, wider sense of receiving an y sounds; 
co upled to ··speaking," it is used of taking in language by ea r, a 
sk ill which is acqui red in ad vance of spea king in in fancy. ' 'Read-
ing" and ''wri t ing" (li ke "speaking") re tain the ir linguistic con-
ten t in iso lat ion- tho ugh, wh en pan ed from each other and used 

3. Sec I I. J. Uldal l. ' 'Speech and \Vri ring." tlclu f . ing11islirn. IV (1944), 
I 1- 16. 
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respectively of reading out sounds and of penmanship, they may 
lo e it in the opposite di rection, that is, through being nan·owed 
down. This narrowing down lO constituent or apprenticeship ac-
tivities is somet imes allowed to obscure the most genera l and im-
portant sense o f these two terms in which they contrast with each 
other as designating the basic linguistic sk i lis of the written 
medium. 

Writing- 1, then, is a language-medium; writing-2 a language-
ski II. 

1.3 In (3) " writing" means " handwriting," a trivial sen e by 
comparison with writing-1 , but by no means a trivial aspect of 
man's lingui sti c activity. Handwriting and print are two manifes-
tations of writing-1; typewriting is a third. There are others, but 
these are the three that matter most in the modern world for the 
transmission, in books, agreements, letters, t imetab les, etc., of lan-
guage in long stretches. Once again, we are wholly wi thin the 
language-medium of writing (writing- ! ); the language-skill in-
volved in produCLion is writi ng-2 (in reception it is reading); 
and the differences relate to three different media of rU1-iling, viz., 
handwriting, typewriting, and print. Writing- 3, then, can be 
regarded as short (or " handwriting," bOLh in ordinary usage and 
in those disciplines in which only handwriting is in que tion, 
such as palaeography or calligraphy. 

T o sort out these different senses of " writing," along these or 
simi lar lines, is an elementary first step towards clear thinking 
and clear interdisciplinary discussion, especially when the mean-
ing is flickering between senses (I) and (3). Typography is a 
discipline inescapably concerned with writing- I , incidentally or 
not at all with writing-3. \\' hen necessary, ambiguity ca n be 
avoided by fi r mly using ' 'handwriting" and resisting the word 
"writing" when writing-3 is meant. 

1.4 By similar care the vagueness of writing-4 (" in ordinary 
writing, no t in shorthand") can be avoided . This is not such a 
widespread use as the o ther three, since people have less occasion 
to talk about shorthand and "ordinary" writing than about 
speech and writing, reading and writing, or print and writing. All 
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the same, it is found in everyday usage, and it is frequ em in 
certain kinds of di~cussion of spelling reform or o l initial literacy 
teaching (the teach ing of reading, as it is u ually cal led). These 
topics share with the discussion or exposi tion of shorthand the 
need tO compare and contrast one or more ··ways of writing'' 
Eng I ish (or whatc\'er the language happens to be). To use the 
term 1110st general ly accepted in lingu istic , the con trast in ques-
tion is between a number of writing-systems for a gi\'en language. 
The writing-sy!>t<.·m~ under discussion mar be the standard pr-
thogr<~phy <lncl a llltlll ber o f shorthands, or the St<lndard Ort hogra-
ph y and a tlll tll bc r of proposed (" refo rm ed") ort hographi es. an d 
so o n . Writ i ng-systcms spcc ia ll y designed l'or in i 1 ia I I i tcracy teach-
ing a rc a not her ca tegory: Pi tma n 's i.t.a. ( Initial Teac hi ng A lpha-
be t) <l tt d ~1alone's l nif'on are recen t exa mpl es of such pedagog i-
ca l writing-systems. Other categories of writin~-system exist 
besides these three, such as linguists ' systems of transcript ion and 
trans literation . There is no limit to the number of \\Tiling-
systems that a language may ha\'e.~ 

" \\'riting,' ' then, is used in the sense of a " way or writing a 
language" in expressions like ··our ordinary writing" or "our con-
,·entional writing" (cf. '' in French writing." "in Chine~e writ-
ing"). Thi is a co lloquia l use- though it will he found in non-
colloq uia l contexts all weiF•-in comparison 1\'illt the u e of "writ-
ing -system .. lO designate the genus or which ort hographi es and 
sho nhancls arc t wo species. The Yagueness inherent in using 
"wr iting'' in the sense or writi ng-1 can be c lintina ted by using 
th e tec hni ca l term '· wriLing-system ," wh ich denotes <1 precise and 
imponam ling u istic concept. 

·1. On this ' icw, a dcsuiplion of a language (that is, a grammar) may l>e 
said to select the standard orthography for description, if it deals with the 
orthography at all. 
5. ''Our ordinal'}· a lphabet f spellingfscript" or el'en "our ordinary print" are 
other colloquial ex pre sions whi<.h are found used with the same meaning-
and these al o arc not always confined to colloqu ial comcxts. 
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1.5 T o sum u p: 
writing-1: language-medium 
wri t i ng-2: lang uage-skill 
wri ting-3 : writing-medium 
wr iting-4: wnung-system. 

T here are, of' course, other sen ses of the word ·'wri ting" ' (as 
ther e are, fo r exam ple, or ··read ing" ') which have not been men-
tioned; and there is much to e laborate abo ut those senses that 
have been men tioned, and abou t th e termino logy adopted in this 
brief d isc ussion . Even th e above su mm ary is m isleading unl ess the 
co lons a re carefully in terpreted ! 

1.6 In semantics-the branch o f linguistics which studies meaning 
- multiple meanings of words cause no surprise; indeed , a large 
part of semantics is devoted to the study of this phenomenon . I t is 
fo und in all languages, an d the name given to it is " polysemy." 
T he rang·e of m ean ings of the word "wri ting" is just one example 
o f the polysemy exh ibited by most words in English whi ch relate 
to important concep ts, especia lly when these words are the com-
mon property both o r everyday d isco urse an d of a variety of spe-
cia lised discourses. 

W hat m ust be rem em bered with regard to wri ting is that the 
no tion of language is buil t into it. T his must n ot be lost sight of 
an ywh ere along the line, the line which goes from the literate 
m ind, thro ugh the production of writing, th e r eproduction of 
wri ting, and the r eception of wri ting, to the li terate mind again . 
It must not be lost sight of wheth er writing is being con sidered 
jJeT se, or in comparison with other means of commun ication , 
linguistic or non-ling uistic. 



PART J J : The W ord "Alphabet'' 

2.1 Literacy-the ability to use language in the form of writing-
i a uni versal human potemial. pon thi as umption a ll modern 
educational systems are built. This potential is being realised in 
the world toda y in severa l hundred different lang uages. 

Languages eli ITer from each other in many ways. The science of 
linguistic-S is conce1ned eq ually with the unity of human ling uis-
tic abi lity-th e main pring of contemporary " p ycholinguistics"-
and with the varie ty of its manifestations. One aspect of this vari-
e ty is ex ternal , or socia l; o ne aspect is interna l, o r structura l. 
There i!> no absolute d ividing-line between these two aspects o( 
lang uage. 

Among the poims o f socia l (or ex ternal) difference we wi ll put 
th e foll owing: the sit:e o f the community ser ved by the lang uage, 
varying from a handful of people to communities of hundreds of 
millions; th e status of the language, whether international, na-
tional, loca l, or liturgical. e tc.; the standardisation of the lan-
g uage, itS tradition of literacy (if a ny), and the extem and 
variety of the literacy practised in it. This combination of "size, 
sta tu , and standardisation " is intended on ly as an indica tion of 
some of the q uestions which fall within th e recently named fi e ld 
of "sociolingui tics" and which are relevant to the pre ent discus-
sion. 

The poims of structural (or internal) difference arc tradition-
allycemra l to the science of linguistics. Languages differ from 
each o th er in their grammar, voca bulary, and phonology (or 
sou nd-structure), and a lso in their "grapho logy," that i to say, in 
the way they are written , or, more technica lly, in the structure of 
their writing-systems. It is this last area of difference which is 
relevam to the word "alphabet." 

T ypographers, rightl y, have their own use for the word "a lpha-
bet" as a technical term in typography. This u e docs not neces-
sari ly coincide in meaning with the use made of the same word by 
ling uists concerned with the general study of writing and of 
literacy, and with the application of these general studies to the 
practical pro blems of language standardi ation, of orthography 
design. and o f literacy promotion and maintenance. 
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2.2 The key-term for the linguist engaged in this field is "writing-
system : (sense-4 o[ "writing" in Part I of this paper). Sin ce his 
science is a genera l one, the linguist begins by surveying the writ-
ing-systems of the world as a whole, in order to classify them. His 
first classification is usually into "phono logical" and "n on-
phonological." A writing-system which represents, in some way, 
the sound-structure of its language is a phonological writing-
system; one w hich does not do this is non-phonological (often 
called, in the past, " ideograph ic," but this is a misleading name). 

The paramount example of a non-phonological writing-system 
is the traditional writing-system of Chin ese. The traditional writ-
ing-system o f Japan ese, also, is largely non-phonological. Even if 
th e two language-communities in question happened to be small 
and insigni ficant, the linguist, as a scientist, could not overlook 
them. As it is, even the smaller of the two communities, Japan, 
numbers n early 100 million people, and its level of literacy is one 
of the highest in the world with a co lossal production and con-
sumption of books and newsprint, and a proportionate volume of 
archives, d ocumentation, exchange of public and private corre-
spondence, and turnover of educational materia ls. All this has 
been achieved wi th the use of a supposedly archaic writing-
system. For the m odern expansion of literacy in Japan was accom-
plished in the traditional orthography of Japanese, tho ugh the 
cause of "romanisation" has been p leaded ever since the impact of 
·western technology in the 1860s and '70s. on-phonological 
writing-systems survive only in the Chinese/ Japanese corner of 
the world-but it is a ver y large corn er. 

Turning to phonological writing-systems: these are further 
divided into syllabic and alphabetic, according to the usual classifi-
cation. The dividing-line between the two is b y no means clear, 
but there are two characteristics wh ich render a writing-system 
unequivocally alphabetic: they are a strictly li mited num b er of 
basic sym bois, and a full and explici t representation of all vowels. 
Those phonological writing-systems which do not qua lify as al-
phabetic may be classed as syl labic, though this traditional term is 
not ideal. 

Broadly speaking, sy llabic writing-systems serve a considerable 
number of language communities, both large and small, in Asia 
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and 'onh Africa, and are associated wil11 th e Ara bic and Devan-
agari cripts for the most part, but a l o with uch d istinct cript 
a the H ebrew a nd the Ethiopic. 

\ lphahetic ' ''riting-systems are th e mo. L prolific a nd arc lound 
th rougho ut the rest o l th e " ·odd, mostly based on roman (Latin) 
or cyrillic (Russian) a lphabets. The rea ons lo r th eir proli rcra-
tion and continued p rod ucti\·eness are ma ni fo ld, a nd a re related 
lO mau crs of linguist ic str ucture and graphological economy, to 
p ycho ling ui tic facLOrs concerning the acquisilion and exercise of 
I i teracy, a nd to socio ling uistic factor concerning the sta tus of the 
ma jor European lang uages and the supply and tra nsmission of 
wri u cn materia l. O n the historica l fac tors concerned with the 
techno logy of priming a nd with the expa nsion of European cul -
ture in assoc ia tion with printing, we need not el well. 

2.3 It i clear that the word "alphabet" need to be used wi th 
g rea t care when th e world ' writing-system are con icle red as a 
who le. \ Vh en we ana lyse th e relations ho ld ing between indi \ idua l 
lang uages and the ir esw blished writing-systems, we see that no t 
a ll th ese writing-syste ms are a lphabetic, and some are no t e\·en 
phono logica l, in truuure. And though a II wri Ling-syste ms yie ld, 
on analy i , a n inventory of basic symbo ls o ut of wh ich their 
words are constructed these symbol-inventori e · canno t a ll be ap-
propria tely call ed "a lphabets." In particular , the word has no 
a pplica t ion as regards the traditional writ ing-systems of such 
im pon anLl anguages as C hin ese and Ja panese, with their thousands 
o r d ist inct "characters. " 

A precise sense can be g iven to th e linguis tic term "alphabet'" 
in respeCt o f alphabetic writing-systems: it can mean , quite sim-
pl y, the set oflellers; in the English writing-system , for exa mple, 
the et o f 26 letter . I n this way the term gains in precision wha t 
i t loses in gene1a lity, for much talk about ·'al phabet ··out ide 
ling uistics is not a bo ut alpha bets but abo ut writing-systems. 
These are very much more complex entities tha n alphabet , and 
the loose u e olthe word .. alphabet" in the sense of "'writing-
sy tern " concea ls th is com plexity rather tha n clarifies it. 



2.4 Three further considerations may reinforce this argument. 
In the first pl ace, we have been speaking· of languages and their 

writing-systems as thoug·h each language had only one writing-
system, the one often known as the "orthography" or the "stand-
ard orthography" of the language in q uestion . In classifying writ-
ing-systems, just now, according to their linguistic structure, we 
were considering only the standard orthographies of languages. 
But, as we mentioned in Part I, writing-systems can be cl assified 
on a q uite separate dimension, that of the purpose they serve. 
This is most clearly il lustrated by the existence of shorthand writ-
ing-systems, or stenographies, which do n ot serve the ordinary 
purposes of literacy, as orthographies do, but are designed for the 
specialised purpose of fast writing.6 

In the second place, when we analyse an orthography (or any 
other kind of wri ting-system), we never find that it consists solely 
of its letter-symbols or sy llable-symbols or word-symbols (as re-
gards the last, the linguist would speak, m ore precisely, of 
morpheme-sym bois). Let us take as an example the family of 
European writing-systems based on the roman alphabet: each of 
these contains other symbols in addition to the alphabetic ones 
(the letters), viz. , numbers or fig ures, marks of punctuation, and 
symbols such as the asterisk, the degree-sign, or (increasingly) the 
dollar-sign. Their symbol in ventories are not confined to the sym-
bols from which their words are constructed (the letters). The 
symbol inventory is nol th e alphabet. 

Much more important- and this is the third point-the symbol 
inventory is not the •vriting-system. A set of symbols on its own is 
inert. If the symbols are to represent language, there must be 
rules for their use. These rules, a long with the symbols they 
govern , constitute the writing-system - rul es of spelling, rules of 
punctuation, the rules which govern the direction of writing, the 
paragraph ing, the word-spaci ng, the use of figures, of capitals, 
italics, abbreviations, and so on. " Rules" may seem an over-

6. See David Abercrombie, Studies in Phonetics and Linguistics (London : 
Oxford Universi ty Press, 1965), chapter 8, "Wri ting Systems." Chapters 
9, "Isaac Pitman ," and 14, "On ' 'Vrit.ing and the Phoneme: Two Reviews," 
are also o f considerable in terest for the presen t topic. 
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forma l word for the con ventions governing some o f th ese features, 
but th ere must b e r egularities governing the use o f any grapho-
logical d evice in any writing-system, and in using the writing-
ystem we respond to (in reading) and exploit (in wr iting) these 

regularities. 
\ Vhen a chi ld (or a n adu lt) becomes literate, he does not learn 

just a set of symbols, he learns-also a system of rule by which the 
symbo ls are related to his language, or to th e language in which 
he becomes litera te. H e learns, in short, a writing-system-the 
standard orth ograph y o f his language o f literacy-and he exercises 
his know ledge of that writing-system bo th in r eadi ng and in writ-
ing (d. language-ski lls in Part I ) . This is not to suggest that 
knowledge o f a writing-system is a sufficient conditio n o f literacy; 
it isn't, but it is a necessary condition. 

2.5 T o sum up: the word "a lphabet" has, for the ling uist, conno-
tat io ns which are too narrow for him to be able to apply it to the 
concept for wh ich his science has evolved the term "wri ting-
system." On the other hand, in its narrow (and, of course, tradi-
tional) en e of a set of letters sen·ing as the basis of phonological 
\\'r iting-sysrcms of a certai n type, it can be given a precise role in 
grapho logica l description for which no other word is so well 
sui tecJ.i 

7. The problellls o f the classification of phonological writing-systems are 
scarcely covered by these brief remarks, the object of which is to iudica te 
that "alphabet" aud "writing-system" are not interchangeable terms. The 
traditional sense of "alphabet" is e,·en narro,,·er than we ha\ e suggested, 
since it means not merely a "set of letters" but a "set o[ leuers in a n 
institutionally accepted order." In litis sense the Hebrew and Arabic writing-
systems most cenaiuly have alphabets, and this is an important feature o[ 
them. If "hadug an alphabet" is taken as the criterion for the designation 
''alphabetic," then this classification will be distinct from the oue used in 
this paper, for which the contrast "syllabicf phonemic" might be substituted. 

At no point in this paper are we concerned with alphabets as abstract 
historical entities, a sense found in such sentences as "Languages o[ 'Vestern 
Europe usc the Roman a lphabet" or "The Alphabet has spread throughout 
the world": though the genetic study of graphologital :1 lphahets is as 
interest ing as the geuet ic study of typog1·aphical alphabets. See 
Oa\ icl Dilingc1, The A lphauel (London: Hutchi nson. 19·1!), 2ucl edition) 
or, smaller, W riting (London : Thames & lludson. 1962). 
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2.6 Before ending, it must be sa id that the use of the word 
"graphol ogy" in this paper is far from traditional. The word has 
been adopted from the name given to the psycho logica l study of 
handwriting interpreted as evidence of persona lity. In this paper 
it has b een used, as a technical term in ling uistics, in a much 
wider sense, in connexion with the lang uage-med ium of writing, 
to para ll el the long-established use of ·' phono logy" in connexion 
with the language-medium of speech.8 

2.7 The linguist studies writing as a medi um of language. Of all 
th e ways of studying writing and its mani festations, his is the most 
general. A ll writing-systems fall within his fi e ld, and all kinds of 
writing,n handwrit ing no less than machin e-writing (cf., writing-
media, in Part I). 

I t is the same with the linguistic skills associated with this 
m ed ium o [ language. The linguist is not the only student of 
literacy-far from it; but he is th e most general, regarding the 
acquisition and exercise (and indeed th e loss) o f literacy as mani-
festations of man's ling uistic ability- his facu lty of language- to 
be studied , like all lingu istic phenomena, both in the individual 
and in society. 

The many disciplines, theoretical and practica l, which deal 
with specialised aspects of writing and li teracy (and of an even 
wider fi eld of visua l comm unication ) will a ll , one hopes, be rep-
resented in The ]oumal of T ypogmfJhic R esean:h. If the disci-
pline of linguistics may make a contribut ion at this stage, let i t be 
to encourage that aspiration towards gen erality without which so 
many and such diverse disciplines cannot co llaborate. 

8. The linguistic use of "graphology" will be found in Angus i\ fclntosh, 
" 'Graphology' and J\feaning," llrchiv um L inguisticum, Xlll (1961 ), 107-120; 
i\ l.A. K. H all iday, Angus i\fcl n tosh, & Peter Strevens, Th e Linguistic Sciences 
and f.anguage Teaching (London: Longmans, 1964); vV. Nelson Francis, The 
English Language; an Introduction ( ew York: orton, 1963; Toronto: 
i\ fcLeod, 1963); and elsewhere. 
9. This expression, "kinds of writing,·-· provides another example of the 
multiple meaning of "writing," since it might refer to varieties of written 
texts, or to literary genres or styles. This is one o f the meanings which we 
ignored in Part I. The linguistic study of this aspect of writing is sometimes 
known as''stylistics." 
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The tandard ization of Alphabetic Graphemes 

S. B. T c ling<ner 

During the h istoric de\'elopment of our national alphabets the direct relat ion-
sh ip between the sound of the language and its visual symbols has bcwme 
obscured . The need for a stronger, d irect relationship between sound and 
~>·mbol i' cli~cu~sccl; a ~uggested rearra ngement of graphemes within our 
a lphabet'> is illu~tratcd. 

I t is difficu lt for me to shed the impression that our various alpha-
bets have, during their historical development, forfeited their 
origina l ('ldvanwgcs and have complicated their wide-spread util iza-
tion in teacl o f rewining and further deve loping tho e advantages. 
As a result, we are faced today with the question-or challenge-of 
unifica tion and simpli fication of the graphemes (Gmfeme)1 of 

. B. T elinga tcr's article has been adapted from a lecture given during a 
symposium at the Hochschule flir Grafik und Buchkunst (Leipzig) on 
February 7, 1968. ho nori ng the 500th ann i1·ersa ry of tht• death o f J ohannes 
Gu tenberg. The article is being pu blished concurrently in German in the 
May 1968 number of PnjJil' r unrl D rnck , Leipzig. 

i\s a Russian graphic d esigner speaking to a li nguistic/typograp hic theme, 
Mr. Tclingawr prefa ced his lecture wi th these remarks: " 1 am neither 
a scientist nor a cmasio logist nor a philologist-my licld is book design; 
I am also engaged as a type d esigner. Q uestions arise in my work which are 
not dircttly related lO my profession. It may, therefore , he self-eviden t that 
my attempts to express an opinion abou t some of these problems may lead to 
certai n mistake~ s ince I am not sufficiently proficient in all of the complex ities 
these problem involve. In spite of this, I should like to dea l with o ne o f these 
problems in a very genera l way-simply as an idea-in the hope that it wi ll be 
taken up, corrcned, and refi ned by the appropriate special ists." 

I. Gm{elllf' : a term introdu<.cd by the So,·ictt) pe designer, Tagarow, denoting 
the abstract sound ~)m bob o f an a lphabet (sec S. B. T el ing;n cr, "O ber das 
Grafem de~ Alphabets" in Tyfwgmfie, 1965/ 1. pp. 21-23). 
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national a lphabets wh ich are based on the Roman and the Greek 
alphabets. The classic foundation of these national alphabets was 
constructed in such a way that each grapheme was the equivalent 
of a definite phoneme; or, expressed differently, that each letter 
denoted a so un d. 

It is not necessary here to analyze deeply the reasons for this 
historical d evelopment nor the fact that in our con temporary al-
phabets differenL relationships between gTaphemic and phonetic 
systems have crystallized themse lves; bm it should be emphasized 
that the complicated gTaphemic visualization of some sounds (eaux, 
a, ch, oi, etc.), the existence of sil ent letters, or the deviations in the 
pronunciation of letters in relation to their alphabetic sound value 
constitutes a certain regress when compared to the simple and clear 
readability of the Roman and Greek a lphabets. There seems to be 
a certain d efect in the historical development of divers sound 
values of the same letterform (e.g., P-R in the Russian, and P-P in 
the Latin language). \Ve are faced here wi th a basically different 
pronunciation, not merely with a dia lectal distinction . One could 
elaborate on this complex of questions: different phonetic values 
of the same letter, double recording of the same sound, wrong 
rhythmic direction in the recording of the graphemes, etc. 

In this connection a utilitarian and perhaps not too naive a 
question shou ld be ra ised: could man not lind ways to correct these 
historical deficiencies? A radical solution could be the unification 
of the gTaphemic systems of those a lphabets which are derived from 
the Roman and the Greek alphabets. Furthermore, the unified, 
standardized graphemes shou ld be mad e mandatory for a ll of the 
a lphabets within the Roman-Greek and Greek-Cyrillic gToup. The 
system of diacritical marks should be equall y standardized in 
principle. 

The table of graphemes presen ted here (Fig. I) is merely an in-
itial step requiring further discuss ion and development. At.the 
same time 1 am also recommending a new arrangement of the 
graphemes within the alphabet, which is dictated by the character 
of their graphic forms. In this way, one must assume, a certain 
practical sense of logic would express itself in the arrangement of 
the alphabet (the precision of the system oE graphic construction 
replaces the historical sequence which lacks any systematization). 
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Figure I. Graphemes as proposed by the author a nd arranged on the basis of 
the character of their graphic forms. 

There is no doubt tha t the implementation of this idea would, 
in all practicality, stretch over severa l generations. Even in the 
normal process of developmen t, past historical deficiencies would 
have to be eliminated. 'lany difficulties wou ld undoubted ly arise; 
within every language special problems ·would have to be coped 
with. 

It is certain, however, that the progressive developmen t of 
history and of mankind is close ly related to the peaceful co-
existence and the economic and cultural rela tionships among 
na tions. Inter national tele-communication and travel which 
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promote such relationships are developing at an accelerated pace. 
Nobody can deny tha t the standardization of the a lphabet could 
be of eminent importance in this r espect. The rising development 
o f science and technology (faster than we realize) is elevating 
humanity to a level at which the multitude of different alphabets 
should be considered a serious impediment for the fu ture progTess 
of civilization on our planet. 

The practical implementation of this promising task would 
undoubtedly have to be per formed in tactical stages. T hese stages 
might include: elimination of the archaisms in o ur alphabets and 
of the silent, unpronounced letters; improvemen t of th e diacritical 
marking system; standardization of individual letters with national 
alphabets, etc. A general solution based o n terri torial or la nguage 
areas would have to be arrived at after international discussions 
have take n place . 

I t is in teresting to note that the standardization of a lphabetic 
graphemes on an equal phone tic basis could result in a reducti on 
of text lengths from 20% to 25% in some la nguages, especially 
French and English. In this connection , it should be pointed out 
that this proposal has nothing to do with the ideas of the 
Esperantists; it confines itself to a reform of a lphabetic graphemes 
and in no way attempts to alter the vario us national languages. 

Phonetists always emphasize the fact that the original forms 
of the alphabets utilized by us were not d erived from a phonetic 
basis but from a gTaphic, pictoria l one . The signs of the phonetic 
script had their orig ins in th e hieroglyphs. If one could incor-
pora te the subtle ties of human speech and the p honetic richness 
of our language into the creation of a corresponding alp habet, a 
multitude of new and use fu l gra phemes and combina t ions would 
be the result. Bu t even then, many of the delicacies of phonetic 
combina tions and of o ther language finesses would be impossible 
to record. 'Ne must bear in mind tha t any sta ndardizat ion of 
alphabets should lead to a minimum of graphemes, and a ll of the 
general phonetic varia tions must be expressed through the 
diacritica l system. 

Figures 2 throug h 7 show examples fo r the standa rdizat ion of alphabetic 
graphemes in several languages. 
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Dl FOLKER VERDEN DAS ERZENTE 
DIE VOLKER WERDEN DAS ERSEHNTE 

HOE CIL, DEN FRIDEN, ERRINIEN, VENN 
HOHE ZIEL. DEN FRIEDEN ERRINCEN. WENN 

Zl IRE BEMUUNIEN FERAINEN UND 
SIE IHRE BEMJHUNCEN VEREINEN UND 

BEHARLIH UND AKTIV FUR FRIDEN 
BEHARRUCH .. UI\D AKTrv FUR FRIEDEN 

UND FOLKERFROfNTSAFT KEMPFEN 
UND VOLKERFREUNDSCHAFT "' KAMPFEN 

Figure 2. Alphabetic graphemes in German. 

ZE PIPLZ UILL EC"IV ZE LOFTI END 
ll-1E PEOPLES VVU ACHEVE T -1E LOFTY AND 

CERIST IOUL OF SE.lFIARDINI p·fs IF 
d-JERISHED CON. OF SAFECU'\RDl'JC PEAG IF 

7Ei POL 7E'IR EFFORTS END FAtr 
i'HEY POOL tHEIR EFFORTS AND FICI-IT 

REZOLUTLI END EKTIVLI FOR p·fs 
RESOLUTELY AND ACTIVELY FOR. PEASE 

END FRENDSIP EMANI NE.lSNZ. 
AND FRIENDSHIP "' AMONC. NATIONS 

Figure 11 .. \lpha bctic graphemes in English. 



NARODI DOBUTSA BLAIOPODNO.i I 
HAP06~ - 60tibiOTCQ A ti/\AIOP06HO!il 1!1 

ZELANNOi CELl - OTSTOAT MIR. 
;;KE/\AHHO!il UE/\l/1 - OTCT051Tb Ml!lP. 

ESLI ONI OB'EDINAT SVOI USILIA 
EC/\1!1 0Hl!1 OtibE61!1H>lT CBOl!1 VCI!l/\1!151 

I BUDUT NASTOf(IVO I AKTIVNO 
1!1 tiV6VT HACTOli1Yl!180 l!1 AKTVJBHO 

BOROTSA ZA MIR I DRUZBU 
E>OPOTbC>l A 3A Ml!1P l!1 6PV;;KtiV A 

MEZDU NAPODAMI. 
ME;;Kt.V HAPOMMl!1 

Figure 4. Alphabetic graphemes in R ussian. 

LE POPL ABUTIRO A SO NOBL OBZEKTIF 
A 

LES PEUPLES ABOUTIRONT A CE NOBLE OBJECTIF 

T A SUETE K'E LA SOVI ARD DO LA PE. 
TANT SOUHAITE OUEST LA SAUVECARDE DE LA PAiX 

Sl[ UNIS LOR ZEFFOR E LUT AVEK 
S'ILS UNISSENT LEURS EFFORTS ET LUTTENT AVEK 

ENERZI E PERSEVERAS PUR LA PE E 
ENERCIE ET PERsEVERANS POUR LA PAIX ET 

LAMITIE ATR LE POPL. 
lAMITIE ENTRE LES PEUPLES 

Figure 5. Alphabetic graphemes in French. 



NARODI OSIOINO SLAHETNI I 
NARODY - OSIA~NA SZLACHITNY - I 

UPRAINONI CEL - OBRONO POKU( 
UPRACNIONY - CEL - OBRONIA POKOJ. 

EZELl Z'EDNO(O SVE VlSILKI I BEDO 
J~ELI ZJEDNOCZA SWE WYSitKI I BE.DA. 

VITRVALE I AKTIVNE VALCIC 0 POKU.i I 
WYTRWALE I AKTfflNIE WALCZYC A 0 POKOJ I 

PSlAZN MEDZl NARODAMI. 
PRZY JAZN MI~DZV NAROD.AMI. 

Figure 6. Alphabetic graphemes in 

A NEPEK ELERIK A BEKE MEIVEDESENEK 
A NEPEK ELERIK A BEKE MECVEDESENEK 

NEMES ES HON OOHATTOTT 
NEMES A ts" H'oN 6HAJTOTT 

CELTAT. HA EDES'ITETT EROVEL, 
CEUAT. HA ECYESiTETT EROVEL. 

ALLHATATOSAN ES AKTfVAN 
ALLHATATOSAN " Es" AKTIVAN 

HARCOLNAK A BEKEERT ES A NEPEK 
HARCOLNAK A BEKEERT Es" A NEPEK 

BARATSAI AERT. 
BARATSACA(RT. 

Figure 7. AlphabeLic graphemes in Hungarian. 



In th e Sov iet Union the standardization of th e a lphabet or 
the introduction of a unified a lpha bet could be relatively easy, 
s ince one is famil iar here with different a lpha bets. I n o ur country, 
a lmos t the entire young generation knows the R oman a lphabet. 
One can imagine, however, that the practical implememation of 
an a lphabetic sta ndardization could ca use many difficulties in 
indi vidual languages. In French, fo r instance, we use the letters 
for the p lura l form . H we let ourselves be gu ided by the principle 
that a sound equals a letter, all si lent letters should not be 
written . \Vhat ttbout the formation of the French plura l in 
that case? Spoken French mtty help us here. I t must be assumed 
that a Frenchman- on the basis of the context of the sentence-can 
understand very we ll whether a word is used in its singu lar or 
plura l form , in spite of the fa ct th a t thes is unpron ou ncecl. 
Similar examples can also be found in other languttges; if we 
are to hop e for solutions to these problems, we must look to the 
philologists for gu icla nce. 

The examples shown here (Figs. 2-7 ) a re, by no mea ns, designed 
as final solutions to the questio ns I have raised . They are merely 
to illustra te the basic idea of my general proposal. 

In conclus ion , let me suggest tha t we admit, first of all, that 
the present form of many national alphabets ca n on all probab ility 
be improved . Once we agTee on that, al l resea rch people wh ose 
work impinges on a lphabetic studies wou ld be ca lled upon to 
participate actively in its continued deve lopmen t a nd modifica-
tion on an internfltional cooperat ive basis. 

Transl:ued by Klau~ F. Schmidt, Director of Pri nting Production, Young&: 
Rubicam, lnc., 'ew York; Chairman, Board of Trustee~. The lnternational 
Center for Lite Typographic Ans, Tnc 
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Typographic Anamorphosis 

Jan Slothouber and William Graatsma 

Anamorphosis, a n optica l phenomenon meaning " return of form," consists in the 
perception of a deformed figure as a normal figure. An example of letter-
anamorphosis recently a pplied in H olland is discussed and illustrated. 

Anamorphosis, an optical phenomenon, means "return of form" and 
consists in the perception of a deformed figure as a normal figure. If you 
slowly turn a portrait photograph (after viewing it from in front ) on 
its horizontal axis so that its front is only just visible, you perceive a 
deformed figu re of reality, a flattened figure, as it were. 

Anamorphosis is exactly the reYerse phenomenon. 
Suppose you have a photograph of such a flattened figure and you 

turn it slowly on its vertical axis so tha t its front is only just visible. What 
you perceive then is the real figure of a distortion in which the original 
form returns. Thus, anamorphosis is perception of reality by means of 
a deformed figure. 

This phenomenon was put to use in mural and other paintings as far 
back as the sixteenth century (Fig . 1 ) . The figures applied are so 
much distorted tha t when seen from in front they become unrecognizable. 
If, however, you look from a distance at an angle you will see a clearly 
recognizable presenta tion in perfectl y real figures. All kinds of curved 
and non-curved surfaces were thus provided with paintings. The 
particularly ingenious projections that had to be made for these purposes 
still deserve our admiration. 

A Dutch traffic sign for bicycles is an example of contemporary use of 
anamorphosis (Fig. 2 ) . 

Another example is the letter-anamorphosis designed by the authors 
of this article which has been recently applied at the DSM (chemical 
industries) head office in Holland (Figs. 3 & 4) . I t was desirable for 
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Figure I. Anamorphosis portrait of King Edward VI of England ( 1537- 1553). 
Artist unknown. T op : as seen from the front; bottom: as seen from the side. 
© National Portra it Gall ery, London. 

the monotony to be relieved in a long ( 36 meters) and narrow ( 1.4 
meters) communication passage between two divisions, e.g., by hanging 
photographs. However, nothing would come of viewing wall 
photographs in such a busy passage while passing at a distance of 
barely one meter. By applying the letter-anamorphosis " DSM," the 
disadvantage of an elongated space was turned into an advantage. 
When you enter, the letters "DSM" are clearly legible, and when you 
are passing, the letters themselves are not recognizable. This is a curious 
sensation which makes the space more interesting. 

REFERENCE 

Jurgis lla ltrusaitis, "Anamorphosis," Collection f eu Savant (Paris : Olivier 
Perrin Editeur, 1955). 
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Figure 2. Dutch road sign 
(N etherlands State f ournal, No.3, 1967) . 

osm Figure 3. 
Lcucr anamorphosis 
at DSM, 1967. 
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Figure 4. Letter anamorphosis 
as installed at DSM. 



Towarcis a Standarrl for lVfeasuring the Accuracy 
of Any Computer-hyphenation Prog-ram 

Dwight D. Brown 

No standard of measurement yet exists to measure computer hyphenation 
accuracy. The author discusses the need for such a standard ; among considerations 
discussed are; word frequency, hyphenation probabi lity, inter-word spacing, and 
line expansion factors. Very high hyphenation accuracy can be obtained if the 
computer program can select the words it chooses to h)•phenate without being 
"chastised" for failing to hyphenate where hyphenation is possible. The author 
presents a series of formulas for arriving at hyphenation accuracy ratings in 
different publishing environments and for measuring "positive" and "negative" 
hyphenation errors. 

Due w Lhe widespread application of digita l computers lo text 
processing applica tions and the concomitant requirement for the 
division of words aL the end of a line, a number of computer 
techniques for Lhe division of words have been developed. \Vith 
the advent of hig h-speed p hoto composition devices and more 
powerful and inclusive typesetting computer programs, high 
qualiLy computer hyphenation becomes an absolute necessity. 

At present the re is no standard for measuring the accu racy of 
computer hyphe nation. Selection between various techn iq ues and 
the effects of changes on a particular technique cannot be effec-
tively measured. 

If one were to adopt the convention of dividing correct hy-
phenations by the total of attempted hyphenations to arrive at 
the accuracy percentage, 100% accuracy could be obtained by stor-
ing one word in the computer and not attempting to hyphenate 
any others. 

While no one has approached this degree of statistical fla-
grancy, measurement fig ures have been quoted which d i.d not 
deduct from a program's accuracy rating for fai lure to hyphenate 
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when hyphenation was indeed possible. If accuracy ratings are 
directed toward the measurement of a program's accuracy for 
typesetting, there ar e several things which shou ld be taken into 
consideration. Among these are: 

Frequency. Any attempt to measure hyphenation accuracy with-
o u t taking usage frequency of the words into consideration would 
be misleading to a typesetter. Correct hyphenation of such words 
as " medium," " likely," or "picture" is much more important 
than the proper hyphenation of words such as " languor," 
"maxixe," or "epicene." Any accuracy measurement technique 
should take frequency of use into consideration. 

Wo1·d Length as a Function of the Aver·age Numbe1· of Characters 
Pe1· Line. Consider a set of characters, all of which have the same 
width, as on a computer printer. Also assume that a column 
width equal to 40 character positions is to be set. Since over 
99.98% of all words are less than 20 characters in length, let's 
consider only words of fewer than 20 characters. Neglecting cer-
tain fringe effects at the beginn ing of a line, the chances are 
approximately equal that a word will begin in any of the 40 
character positions, except for the second one. This is, of course, 
for lines as presented to the computer before hyphenation or 
juslification have been performed. 

A word can never be a candidate for hyphenation unless one or 
more of its characters extend past the fortieth character position. 
Therefore, the probability of a word being a possible candidate 
for hyphenation can be expressed as a function of the number of 
characters in the word and the number of characters in the line. 
In a 40-character line, a word could begin in any of 39 positions 
(in any position except the second one). A five-character word 
could become a candidate for hyphenation by beginning in any of 
the last four positions of the line. Therefore, a five-character word 
would have four chances out of 39 of being a candida te for hy-
phenation provided it appeared once, and only once, in the line. 
Figure 1 shows the p robabil ity of a word being a contender for 
hyphenation as a function of the number of characters in the 
word and the number of characters in the line. The graphs in 
Figure 1 illustrate one reason for placing greater emphasis on 
longer words when measuring hyphenation accuracy. 
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Pc 

FAMILY OF LINES PLOTIING Pc vs WORD LENGTH FOR VARIOUS LENGTH LINES 
Where: 

X = Number of characters in word. 
C = Number of characters in line. 
Pc = Probability of a word being a possible contender for hypenation. 

(extending over the end of the line) 

This probability Pc (neglecting the case of a word appearing more than once In the line) is given by: 
Pc = (X- 1)/(C - 1) except where Cis less than or equal to X, 1n which case Pc = (X- 2)/(C - 1). 

100 r------------.------------.-------------r-----------~------------, 

8 12 16 20 

Figure I Number of Characters in Word 



Number of Spaces in the Lines and SfJa.ce!Jand ExjJansion. 
Hyphenation becomes a typesetting requirement when the in tet-
word space expands past some graphic quality value. 

The fun damental reason for sy llabification, in a typesetting ap-
plication, is to avoid excessive inter-word spacing. This spacing 
can be ex pressed as the expansion of the minimum inter-word 
space. For example: an expansion factor of 1.5 mere ly states that 
each inter-word space must be ex panded to 1.5 times irs mini-
m um value to obtain justification. Some expansion limit is nor-
mally reached before hyphenation will be attempted. That is, if 
the over-extending word is carried to the next line and the ex-
pansion factor is still less than the value set up (usually 1.7), no 
hyphenation need be attempted. This ex pansion factor is given 
by the formula 

E = S + (X + 1) = 1 + X + l [1] 

s s 
E = expansion factor 

S = minimum width o f all spaces in the line 

(X+ l ) = Line deficit (amount of excessive space remaining in 
the line after the over-extending word has been taken to the next 
line.) X is the minimum number of characters which must be 
carried to the next line to exceed E. The space which wou ld have 
preceded the character group taken to the next line is accounted 
for by the " l " added lO X. 

The ap plication of this formula res ults in a series of graphs 
(shown as Figure 2). These graphs illustrate the effect of the type 
o f work being set on the importance of word lengths as pertains 
to hyph enation. 

For example, a job requiring 10 spaces per line and permissible 
inter-word spaces of 1.7 will never requ ire hyphenation o[ words 
fewer than seven characters in length. 

Since about 63% of all words greater than fo ur characters in 
length, by frequency of use, are between five and seven characters 
in length, an accuracy rating which included words in this length 
range would be meaningless to a typesetter who specializes in 
wide-measure work. For example, a hyphenation program could 
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Family o1 expansion values (E) !or S vs X where: 
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l ine to exceed E. 

Formula: E = (S + X + t ) 
s 

Q L_ __________ L-----------~----------~----------~----------_J 

2 4 6 8 tO 
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correctly hyph enate a ll th e words of less than seven characters and 
two-thirds of the others for a n acc uracy rating of 87.42% , b ut the 
true accuracy rating would be 66.6% . A meaningful accuracy rat-
ing must tak e into con siderat ion the type of work being set. 

A combination of the technique used in generating F igu re l 
and the r esu lt of Figure 2 produces th e probability of the word 
be ing hyphenated as the functi on of th e type of work being set 
and the length of the word. This is shown for an expansion value 
of 1.7 in Figure 3. 

F igure 4 shows the word "accomplished" falling into the latter 
posi tions o f a 40-character line. H expansion of less than 1.7 is 
permissible, and a column width of 40 ch aracters is to be set, 
excess space equal to at least five character positions must be 
distributed among the spaces to equal or exceed the l.7limit. 
Therefore, "accomp lished" wou ld be hyphenated if.-and only if-
it began in positions 30-36 . If it begins past position 36, less than 
five character positions wi ll have to be dis tributed, resu lt ing in an 
expansion factor of less than 1.7. If it begins pr ior to position 30, 
the entire word will remain on the line . 

The word "accomplished" has seven chances in 39 of being 
hyphenated under the graphic condit ions given . This is equa l to a 
probability of about 18%. 

T he results shown in Figure 3 were derived by appl ication of 
the formula : 

P 11 =L- X 

C - 1 
P 11 = probability of a word being hyphenated , given that it ap-
pears on ce and onl y once, in a l ine. 

L = length of word 

C = number of characters in the line 

X= number of excess characters required to exceed the expan-
sion factor (from Figure 2) 

This formula holds, providing the line length is long in rela-
tion to the word length. T he formul a does not hol d true as the 
word length approaches the line length . 
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WHERE. 

ph 

E = Expansion factor = 1 7 

L + 1 - S(E - 1) 
c 1 

Ph = probability of a word bemg hyphenated. g1ven that it appears once and onty once, 
ln a line. 

L = leng1h ol word. 
C = number of characters in the line. 
X = number or excess characters required to exceed the e.xpans1on tactor 
S = Number of spaces in the line. 
E = a1lowable expansion factor value before hyphenatton need be attempted. 
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The relationship between X and the graphic parameter E and 
S was given by [ I ). This formu la may b e rearranged so that X is 
ex pressed as: 

X= S (E - I)- l 

This rormula can be substituted into [2] yielding 

P" = L + l - S (E- 1) 
C - 1 

[3] 

[4] 

This formula expresses the probability oE a word being hy-
phenated as a function of its length and the parameters of the job 
to be performed. 

The only variable, once the graphic parameters of the job have 
been defined, is the length of the word. This formula can easi ly 
be applied and may be expressed as a (unction of length plus 
constants. 

This form u la r esults in a weighting factor which should be 
applied to the word being hyph enated. The frequency of use of a 
word gives a fairly accurate picture of the number of times a 
word wou ld occur in a given job. The probability P~o gives a 
representation of the number of times, per I 00 occurrences, that 
the word will be hyphenated. 

Therefore, the writer proposes that the hyphenation accuracy 
rating shou ld use the frequency of use of a word ti mes P 11 (for 
the length word in that typesetting environment) to arrive at the 
weight given to the word as far as hyphenation accuracy is con-
cerned. 

T yf;e of H yfJhenalion Errors 
Two types of hyphenati on errors commonly occur. These have 
been characterized as '"positive·· and "n egative." A positi ve hy-
phenation error is said to occur when the computer program 
picks an incorrect point. A nega tive hyphenation error occurs 
wh en the computer program does not hyphenate a word even 
though a correct breaking poi n t exists. 

Hyphenation accuracy measurements should take both types of 
errors into cons ideration. Many newspapers fee l that the positive 
errors are the most serious since they cause the resetting of two or 
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more lines. The introduction of negative errors r esul ts in poor 
graphic quality and excessive letterspacing, but need not require 
corrective meas ures. Very high accu racy figures are possible, with 
mediocre program techniques, if negative errors are not counted. 
It may also be possible to row, row, row your boat clown rivers of 
white space. 

I3ook publishers and job shop pri nters cannot, however, toler-
ate poor gTaphic qua li ty. 1 egative errors are just as pernicious, in 
this environment, as positive ones. 

Why Measure Accu-racy ii10Te Accmately? 
This article has sought to explain some of the considerations 
which should go into hyphenation accuracy measurements. If a 
standard encompassing these "on the job" considerations cou ld be 
agreed upon, it would serve at least three purposes: 

l . Give typesetters a mean ingful yardstick with which to meas-
u re a computer program's performance. 

2. Al low compu ter programmers to determine the effect of hy-
phenation program changes as they affect the actual job to be 
performed, rather than measuring these changes in terms of such 
irrelevant criteria as percentage of total words hyphenated cor-
rectly. A program change coul d easily increase the accuracy figure 
attained against a dictionary while decreasing the program 's 
actual on-the-job accuracy. 

3. Allow the "tailoring" of hyphenation (rules) to th e type of 
job to be performed. This will allow hyphenation programs to be 
tailored to a specific type of publisher according to his individua l 
needs, rather than supp lying one general program trying to be all 
things to all people. 

Toward Lh ese objectives the fol lowi ng method of determining 
the hyphenation accuracy of any computer program is proposed: 

I. Obtain a representative sam ple of the words being set in the 
typesett ing en vironment in which the program is to be used. This 
may be accomplished by simply collecting TTS tape, over a 
period of time, and then putting the words (text between space-
bands) on magnetic tape or some other form o( com puter storage. 

2. ext, sort these words, deleting duplicates bu t maintaining a 
count of the num ber of duplicates fou nd for each word. This 
count then becomes " raw" freq uency coun t for tha t word . 
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:L Determine th e typesetting en vironm ent in terms o f: 
(a) Average numbe1· of characters in the lines to be set , 
(b) Average numbe1· of spaces in the lines to be set, 
(c) Ex pan ion facwr allowed before attempting hyphena tion . 

4 . . ubstilltte the va lues lound in 3(a), 3(b), and 3(c) into 
formula (4) to arri\'e at a \'alue of Ph (or various length words. 

5. ~lultiply th e lrequency count obtai ned in (2) by the value 
o f P11 (depending upon the length of the word) fo und in (num-
ber 4). II P 11 is ncgati\·e , g ive it a va lue of 0. 

6. T his now provides a word sample wh ich is weighted by fre-
quency as well as typesetting en vironment. 

Steps I through 6 co uld be performed by the typesetter wishing 
to olnain hyp henation accuracy in formation as it pertains to his 
particul ar j ob, or better still by some agency of the g ra ph ic arts 
industry such as a research council. 

If an agency were to perform this function , it could co llect 
samples of words from various classes of typesett ing jobs and 
maintain these by types of jobs such as "medical," " news maga-
zin es," " newspaper," e tc. If th ese magnetic tapes were kept with 
" raw frequency" information rather than "environmentall y 
weighted frequency,' ' they could be used to produce tapes for any 
typesetting environmen t. This could be accomplished by simpl y 
adding the va lues of those considerations mentioned in 3(a), 
3(b), and 3(c) above and running this data against a program 
which woul d app ly fo rm ula [4) to produce a new tape. Th is new 
tape wo u ld then contain the "environ men ta lly weighted fre-
q uency'· cou n l. 

The "environmental ly weighted" tape, o( the types of words to 
be analyzed , would form th e in put sample for the hyphenation 
program and hyphenation accuracy mea urements. 

Lcl'!) ca ll this envim nmentall y weighted freq uency F,.w. 
This master dictionary, properly hyphenated and with F, . .,. for 

each word , would then be hyphenated by th e program technique 
under consideration. If the following statistics were maimained, 
the program accuracy, auributes, and shortcomings could be bet-
ter eva luated . 

Co unters should he maintained for the fo ll owi ng: 
l. The number o f hyphens in each master d ic tionary word is 
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multiplied by F, ... lor that word and this quantitv is then aclcled 
into a counter. Let's rail this counter" ." 

~.The <<>lll (Hiter hyphenated wmd is rompa1ed to the master 
dictionary hyphenation and a number ol points ''"hich mate hare 
roun1cd. Thi' numha is multiplied by F .... of that word and the 
resulting quantity i., added into another counter. Let\ call this 
('OlllltCr .. B ... 

3. The number of points in the computer h)phcnated \lOrd 
which did not match the master dinionary hyphenation are 
counted. This number times F, . .,. are added imo a third roumer. 
l .er's nil I t h is counter ··c." 

·1. The nt1mbe r of hyphens chosen by the computer and th e 
ll tlll lbc r ol' hyphens in the master d ie t ionary word a rc co mpa red. 

a. If the n umber or h yphens in the computer hyphenated word 
exc ecds the number in the master dictionary \lord, the difference 
times F,." is placed into a counter. Let's <.a ll this counter " D." 

b. If I he num her or hyphens in the mastel- d ictionat·y word 
exceeds the number the computer program chose, the difference 
1 i me~ F,." is added into another coun tcr. Let'-; ra II this counter 
"E." 

These counter\, alter the sample words have been hyphenated 
by the computer, wil l allm,· the calculation or several ratios to 
pinpoint a program's characteristics (Figure~ 5 and 6). The fol-
lowing ratios should be computed: 

Ra ti o, -= Total B X 100% = percentage or tota l cor rect 

Tota l A 
hyphens chosen (we ighted by F,."). T his ra tio, taken alone, is in 
no way indicative of a program's performance if the percentage 
ill high . 1f it is lo" , it indicates poor performance but does not 
show why. 

Ratio~= Total C x 100% = percentage of positive hyphen a-

Tmal A 
tion crrorl>. Thi percentage ma} <·,ceccl IOOet{ if the program 
choosel> too many points. 

Ratio:1 = Total D x 100<>{-. = percentage over-hyphenation. 

Total .\ 
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Figure 5. Sample computer hyphenation program technique number 1. 

Fi~re G. Sample computer hyphenation program technique number 2. 
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R:uio~ = T ola l Ex 100% = percentage under-hyphenation. 

Total A 

Knowledge of these ratios for various hyphen techn iques wi ll 
al low a meaningfu l comparison of those techniques. 

For exa mple, a high value for both I ancl 2 indicates very poor 
program performance result ing from over-hyphenation. Good 
progra m perform ance is indicated by a hig h va lue of 1 an d a low 
va lue of 2. If ra tio number 1, alone, were used, as has b een the 
case wi th cenain measuremen ts taken in the past, a perfect score 
should be obtained by simp ly pl acing hyphens after every letter 
in the word except the last one. This prob lem wou ld have been 
easil y pinpointed by examina tion of ratios 2 and 3. 

One of the more preva len t prob lems in most hyphena tion tech-
niques will be spotted by ratio number 4. This pinpoints a pro-
gram 's ·· reluctance" to hyph enate words it is n ot "sure" of. Very 
high hyphenation accuracy can be obtained iE the program can 
select the words it chooses to hyphenate witho ut being "chas-
tised " [or fai ling Lo hyphenate where hyphenation is possible. 

The accompanying sample word lists, showing simula ted com-
p uter hyphenation as well as master dictionary hyphenation for 
various hyphenation techni(ju e shortcomings, should pinpoint the 
im portance of knowing these ratios when eva luating a hyphena-
tion program's accuracy. 



Pictures to be Read/Poetry to be Seen 

Jan van der Marek 

Language and pictorial representation are increasingly being fused in 
contemporary visual a rts. This trend toward a visual language-poetic rather 
than communicative-renects a breakdown of tradition in all the arts. I t is 
discussed and illustrated in terms of the work of specific artists brought together 
in an exhibition at the Museum of Contemporary Art, Chicago. 

The title "Pictures to be Read/ Poetry to be Seen" a ttempt<> to 
paraphra£e, but by no means defines the subject of this exhibition. ' The 
inversion of R ead and Seen is a mere allusion to the breakdown of 
traditional categories in all the a rts. What sets reading apart from seeing 
is that the former involves time and direction while the latter is 
instantaneous and wholistic. \Vords as a temporal element increasingly 
invade the spatial domain of the image. 

If we ccnsider language and pictorial representa tion as two species of 
the genus sign, they can be wedded with varying degrees of intimacy, 
either conveniently, by matching illustration to text, or so completely 
that individual identities a re no longer discernible. What characterizes 
the majority of works in this exhibition is their complex permutation of 
words and images. The resu lting visual language tends towards poetic 
rather than communicative functions inasm uch as the a rtist's attention 
focuses on the sign itself rather than on what it signifies. The meaning 
of a work is to be found in its overall perceptual organization and not 
necessarily in its potential to convey information. 

T he liaison of visual and descriptive elements has become a distinctive 

I. J an van der Marek's a rticle originally appeared as the ca talog introduct ion 
for the exhibition Pictures to be Read/ Poetry to be Seen, organized by the Museum 
of Contemporary Art, Chicago (Fall 1967 ) . 
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trend in recent art. The tendency toward visualiza tion of music and 
poetry has a counterpart in the growing emphasis on narration in 
painting. Critics ha\'e \·ariously iden tified it as "Figuration Narrative" 
(Gerald Gassiot-Talabot ) and " Immaginc Fredda c Poetica" (Arturo 
Schwarz) . Although applicable, up to a point, these terms fail to take 
into account different but rela ted propositions advanced by Allan 
K aprow and ' 'Volf Vostell or Alison Knowles. 

More important to the subject of this exhibition than the joint 
occurrence of words and images is the n ature of their relationship and 
their extension in space and time. Arakawa's diagrams which exist on 
the borderline between word and image are as pertinent on account of 
their metaph ysical references to space and time, a~ K aprow's Words 
and Knowles' Big Book, which actually operate in space and time. In 
analyzing the nature of the Yaricd word-image relationships we discover 
that the artists in this exhibition have treated them in terms of 
simultaneity ra ther than causality, association rather than equivalence, 
effectiveness rather than sense. The result is pseudo-legible in that it 
frustrates reading or offers multiple readings; further, it is alogical, 
discontinuous, non-sequential, and non-explicit. Because of the 
delibera tely complex in terrelations betvvcen pictorial and literary sign 
systems, and the absence of reading direction and reference points, the 
works presented invite speculation but resist interpretation. 

A written story this hermetic would remain incomprehensible for the 
lack of a "code." Works of Yisual art, on the contrary, still stimulate, 
aesthetically and intellectually, even though they allow only pa rtial 
decoding. Their surface coherence overrides content and message and 
they act like linguistic prisms, refracting and scattering visual 
information with disregard for im media te comprehension. Assuming a 
cer tain amount of shared information, the artist presents us with 
elaborate stratagems that engage the mind, the eye, and the imagination. 

Marcel Duchamp was the first a rtist to attempt and achieve a visual 
integration of the work of art with non-art elements from the 
surrounding world. In his L arge Glass ( 1915- 23 ) the pictorial 
composition and the activity behind the transparent picture plane are 
fused as we view it. Because the subject is painted on glass, the 
background is supplied "read y-made" and each situation presents a new 
context for the pain ted element<;. This open-ended work, capable of 
absorbing its chance environment, has fascinated artists for half a 
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Figure I . Large Glass (The B1·ide St1·ipped Bm·e B'y Her Bache/o7"S, Even), 
1915- 1923, by Marcel Duchamp. 



century and it is particularly pertinent to this exhibition. We find the 
same attitude of combined a ttachment and detachment on the part of 
the artist, the same irreverent a ttitude toward the idea of a rt as precious 
and unique, the same delight in destroying conventional meanings and 
substi tuting new or counter meanings for them, and the same attack on 
our intellectual and perceptual faculties. 

The L arge Glass has inspired Arakawa's diagrammatic divisions of 
the canvas in to imaginary spatia-temporal and sensorial-psychological 
zones ; Baruchello's stratification of meaning by spreading his crypto-
grams and micro-images over several layers of plexiglass; Bauermeister 
and Brecht in their exploitation of the "double imagery quotient" 
( i.e. the fact of one image being contained in another) in either an 
illusory or literal way; Fahlstrom and Simonetti in their topographical 
organization of images on neutral backgrounds and their use of game 
structures and chance imagery. Duchamp's proposal of the "assisted 
ready-made" is crucial to the work of Ray Johnson whose fondness for 
combs is just one of many tributes ; Kitaj treats obscure texts and 
photographs as ready-mades and juxtaposes this found imagery in a 
non-sequential way; George Brecht poses the logical question whether 
the "assisrcd ready-made" concept would not also apply to literature, the 
theater and perhaps life itself. 

J ohn Cage, through his work, his teachings and his friendships, is 
another major influence on the artists in this exhibition. Paralleling 
Duchar.1p 's integration of art and environmental phenomena in the 
Large Glass, Cage admits integration of accidental, external sounds in his 
musical compositions. The shift of emphasis toward non-auditory 
elements in his concerts reflects painting's increasing incorporation of 
non-painterly clements. Cage advocates above all the elimination of 
boundaries between art and life and he favors chance operations and 
indeterminacy over conscious composition. He agrees with M arshall 
McLuhan that in the electronic age everything happens at once, that 
communication has shrunk the world into a global village. Music, 
therefore, is no longer a "stream falling over rocks," proceeding from 
start to finish, but a "vibration complex" as James T enney has put it. 
Similarly, art, formerly a definable individual expression is now a multi-
focus, total-field experience. George Brecht, on whom Cage left an 
indelible impression (other artists influenced by Cage are Bauermeister, 
Fahlstrom, Johnson, Kaprow, Knowles and Simonetti ), predicts a 
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Figure 2. A CoufJle, 1966- 1967, by Shusaku Arakawa. Co urtesy of the artist and 
Dwan Gallery, New York. Arakawa says he wants to make "diagrams of the un-
known," discover the essential relationship betwee n imagination and reality, 
trace the sources of the imagination, and propose a reali ty that exists only as a 
name. That he would present the seven-letter word ,\IISTAKE as a picture indi-
cates that Arakawa's investigations extend beyond semantics or linguistic 
analysis. Rather , he is declaring summarily that the world is a A awed environ-
ment and l ife is an unaccountable passage in the continuum of d ea th ... . 
Arakawa bel ieves that his paintings can be explai ned like poetry. By describing 
their genesis he facilitates our readi ng. First he makes a sketch (pre-image) of 
nawre by translating it into language. Wi th words that correspond to facts he 
draws a diagram of the visible world. T hen, with words that correspond lO feel-
ings or ideas, he draws a diagram of the invisible world. The paiming's effective-
ness depends o n the artist's abili ty to establ ish a connectio n between the visible 
and the invisible, allowing us to "see his feelings ... touch them and know 
what they are." (JvdM) 



Figure 3. Three of Swords, 1966, by George Brecht. Courtesy of the artist and 
Fischbach Gallery, New York. George Brecht investigates the relationship 
between words and nbjects by making signs and wall hangings that spell SI LENCE 
and No 5:\IOKI:>:G. In Th e Book. of the Twnble1· on Fhe, a continuing work begun 
in 196·l of which eight chapters and over 200 pages have now been completed, 
Brecht "researches the continuity or un-like things, of objects, of events in 
time, of objects and styles, etc." Brecht does not admit to the conventional 
distinctions of media and to him they have already ceased to exist. Subscribing 
to Cage's ideas about indeterminacy, he writes "event pieces" that may be 
composed of as little as one word (e.g., ExiT). Like Marcel Duchamp he 'isolates 
things that appeal or simply occur tO him. Since all these objects relate to his 
experience, the result capsules the world in terms of autobiography. Thus, his 
works are personal entries in the book of painting, forever preserved under 
glass in shallow boxes .... At his most effective, Brecht demonstrates the gap 
between the verbal and the objective level of the thin5s he combines and 
arranges, and he shows us the fatal inadequacy of word and thing· equations. 
(JvdM). 



future state of mind in which divisions within the arts and between art 
and life no longer exist. 

I n the field of linguistics this attitude is shared by Ludwig Wittgenstein 
who commands attention among artists disproportionate to the 
technical nature of his writings. Unlike the positivist<> who analyzed 
what could be said in an ideal language, Wittgenstein concentrated on 
what is said in actual language. If, in his earlier wri tings, he contended 
that language was an exact picture of reality, later, aware of the various 
language uses, he reevaluated it as a pawn in an indefinite number of 
language games. H is aphoristic arguments have been relieved of their 
philosophical burdens, as his vivid, ra ther plastic imagery (chess boards, 
graphs, pencils, apples, number series) ceased to serve a demonstra-
tive purpose. There is an obvious appeal in such opaque or categoric 
statements of Wittgenstein 's as " What expresses itself in language, we 
cannot express by means of language," and " '"'hat can be shown cannot 
be said." Wittgenstein has lifted language from its restrictive mold 
much as Duchamp has freed art and Cage has freed music. His motive 
was delightfully pragmatic : to someone asking him "What is your aim 
in philosophy?" he replied, "To show the fly the way out of the fl y 
bottle." 

The greatest breakthrough in the use of media and the commingling 
of art and life came with Allan K aprow who acknowledges a debt 
to Duchamp and Cage. I n K aprow's view there are no clear distinctions 
between drawing and painting ( cf. Arakawa, Baruchello, Bauermeister, 
Simonetti), painting and collage ( cf. Johnson ) , collage and assemblage 
( cf. Bauermeister, Nutt), assemblage and sculpture ( cf. Brecht, 
Fahlstrom ), sculpture and environmental sculpture; between 
environmental sculpture, displays and stage-set<; (cf. Brecht, Knowles) ; 
between these and environments ( cf. Kaprow's own W ords) ; between 
art of any kind and life. In a recent article on experimental art Kaprow 
asserted that " the American melting pot has become a global stew, 
and the American mind a n assemblage." 

I n the late 1950s Kaprow expanded his art of wall hung assemblages 
into an art of environment, including light and sound. Attempting to 

T ext continues on fJage 270. 
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Figure 4. Tl'ords, a 1962 environment, by Allan Ka prow. Courtesy of the artist 
and Smolin Gallet·y, New York. 
About IJ101·ds: Tllords is an "environment," the name gi\•cn to an art that one 
e nters, submi ts to, and is-in wm-infiue nccd by. If it is different from most an 
in its impermanence and changeableness, it is like much contemporary work in 
being fashioned from the real and everyday world , a wor ld it celebrates, probes, 
commen ts on, perhaps, and surely d reams about. 

1 am involved with the city a tmosphere of billboards, newspapers, scrawled 
pa\'ements, and alley wa lls, in the drone of a lccw re, whispered secrets, pitch-
men in T imes Square fun-pa1·lors, bi ts o f stories and conversations overheard 
at the Automat. A 11 this has been compressed and shaped into a siLUation which, 
in order tO " live" in the full c~t sense, must anive ly engage a \' isitor. 

This may be difficult for those bound by the ha bi ts o f respectful distance 
esscm ial for older art. But if we temporarily put aside the question of the 
sacred in aesthetic matters and sec in W ords acti\'it ies a nalogous to some in 
which we might normally engage-doodling, playing, anagrams, or scrabble, 
searching for just the righ t word to express ;t thought, climbing a ladder to hang 
a picw re on the wall, liste ning to records. leaving no tes for someone-then the 
accessibility o f the work may get across a nd its art as much as its mystery be-
comes apparent. I doubt that mere passive observation is very reward ing. 

Of course, being acti\·e, we ca n misuse a ny environment, natural or artistic. 
\ •Ve can destroy a landscape tlu·ough carelessness, and here we can re fuse to 
consider wha t responses are appropriate to the nature of the idea. For instance, 
it is inappropriate LO sta ple word -strips askew, onto the floor o r anywhere in the 
sma ller room ; and it would be just as unfi t to wri te with the colored chalks in 
the larger room. There are freedoms for the visitor (as there are for the artist) . 
but they are revealed only with in the limits dictated by the art work's immedia te 
as well as underlying themes. 

On one level, TVords is light-hearted , jazzy, flip. 'Within this mood, there are 
contrasts. The larger room is public, bright and more formal in both the char-
acter and also in the placement of lettered strips, cloth-rolls, and red and white 
blinking ligh ts. T he small room is more subdued, priva te, orga nic, and less 
"arra nged.'' On another, less obvious, lc\·el. the composit ion o[ the em·ironmcnt 
is inte nded to confer upon th is " pop" material a sense or a Special Place. The 
moms within a normal room, their centra lity and squarcness (9'x9' and 6'x6'), 
the repeated words and phrases, the passage in grad ual degrees from a n outer 
world into an inner one. may suggest to the sensiti ve participant a sanctuary or 
tabernacle of son s, an enshrinement of The 'Vord. 1 n this presence, our acts 
become ritual and our e\·eryclay is transformed. 
Allan Kaprow (reprinted from the Smolin Gallery ca talog) 



Figure 5. The Big Booli , 1961·1967, by Alison Knowles. Courtesy of the artist. 
Th e Big Book is not a product, but a process, and the person using the Book 
must accept himself as part o f the process, discarding enough reserve to bend 
over and enter the Book-flexing, flowing, discarding stances. The Big Book 
cannot be known without being entered , and it cannot be entered without being 
modified-so that getti ng to know it alters it, even as it alters us, and there can 
be no one interpretation. 

So down on hands and knees then, and through the cover, on through a hole 
burned in page of vinyl arti fi ce, and down onto belly to crawl through a tunnel 
in a wall of artificial grass and water, imitating a descent, but actually remaining 
on fl oor level. After wiggling through the tunnel, one enters the apartment, an 
image of unpretentious Manhattan lo ft l iving in the 1950's and early 1960's. 
This apparent underworld, such as an epic hero usually enters, presents the 
processes of life nonchalantly, without varnish. Everything is useful here; there 
arc aspirin , books, cans of soup, and other ordinary household objects. The 
telephone works, the stove will heat water for tea. The acceptance of this 
mundane, workaday underworld has the effect of elevating it, and while one 
enters th ro ugh a LUnnel, one exits through a window, and is free to examine the 
g·allcry of goats on page 4, or to climb a short ladder which moves on casters, 
simulating an experience of attaining precarious heights. Of course Th e Big 
Book can be read backwards or sideways, and anyone else who takes this journey 
will read it differently. But from any angle, to be in Th e Big Book is necessarily 
to be as mobile, kinetic, audial, visual, energetic, and beautiful, as it is.-
William S. Wilson, New York. 





give structure to spectator participation he developed his "action 
collages," which extend Pollock's gestural approach and total field 
painting and are governed by Cage's ideas about chan ce and indeter-
minacy. The H appening, as it became known, has the makings of a 
new form of theater. It combines environment and action into 
compartments of varying size and duration; there is no single focus and 
no separation between actors and audience. 

Alison Knowles, author of the Big Book, aligns herself more with 
Cage than with Kaprow. Four years of creativity, as a writer, silkscreen 
camera technician, housewife, performer and friend to the inner circle 
of the Something Else Press, have been crammed into a unique three-
dimensional assemblage. Radiating from a central axis, the door-size 
pages create compartments which fun ction, literally, as rooms of a 
house, metaphorically as "stills" of an everyday existen ce, and 
metaphysically as nooks and crannies of the mind. "Reading" the 
Big Book takes as much time and willingness to become involved as it 
does engaging in a personal relationship. Crawling through the Big Book 
resembles a physical and spiritual tour of discovery. Unlike Kaprow's 
Words, one can walk in and out of any given page as one would consult 
a dictionary or sample an anthology. A sequence may be indicated but 
is never enforced . In a way, the Big Book concretizes Alison Knowles' 
"event pieces." It not only sets the stage for, but, through various 
additive devices such as light, taped sound, and a live telephone and hot 
plate, partakes in the action. Offering a rt within art, life within life, 
and a world within a world, the Big Book comes closer than any work in 
this exhibition to a radical dissolution of the barriers that separate art 
from life: it proposes life as art. 



The A.Typ.I. Legibility Research Committee 

The following is a summary of the discussion at the inaugural meeting 
(November 11, !967) of the International Legibility R esearch 
Committee sponsmed by the Association Typographique Intemationale 
and held at UNESCO in Paris immediately following the Association's 
Xth Congress. This report has been prepared by the Committee. 

Opening the meeting, Dr. Bror Zachrisson referred to the variety of 
possible approaches to the study of legibility. For about fifteen years it 
has interested ophthalmologists, teachers, and those concerned with 
semantics to name only the most important. It would clearly be 
desirable to harness the work of these various specialists. D esigners and 
psychologists would also be interested in such work. 

The problem could be divided into two areas-subjective and 
objective. In the objective area come texts for continuous reading, and 
also the legibility of the constituent elemen ts by which they are composed 
(signs, symbols, and letters ) . In the subjective area we have the 
congeniality factor, depending upon familiarity and upon aesthetic 
pleasure in the appearance of the texts. Clearly this is over-simplification, 
but it will help us to define the area. 

Dr. Zachrisson then asked those present to state their names and their 
activities. H e went on to explain that the inaugural meeting was an 
experimental one; its outcome would depend upon many factors, not 
least upon the funds which might become available. He suggested the 
compilation of a list of psychologists working on legibility problems. 
The representatives from Czechoslovakia stressed the degree of interest 
in their country for legibility research, and asked that this subject 
should be a principal theme of the X lth Congress of i\.Typ.I. to be held 
in Prague from September 16-20, 1968. 

Mr. Herbert Spencer then outlined his program of research at the 
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Royal College of Art, London. H e emphasized that the aims of all 
printing today may, very broadly, be said to achieve one or more of these 
three ends: to entertain, to persuade, or to inform. His interest was 
in the field of information-printing. 

Miss Alison Shaw suggested that the committee should co-opt a 
psychologist to assist in its work. 

Dr. Zachrisson reminded the meeting that if funds were to be found, 
the committee should work under the patronage of a university or 
established institution, and asked Monsieur Charles Peignot to maintain 
contact with UNESCO, for with the support of that body, it would be 
far easier to obtain funds for the work of the International Legibility 
Research Committee. Monsieur Peignot hoped such support might be 
forthcoming if contact with UNESCO were maintained. 

Mr. Ernest Hoch observed that much as he respected psychologists, 
their work in the field of legibility had sometimes suffered because 
they used valid techniques, but often missed what were the real problems 
in the field of typography. 

Dr. Merald Wrolstad assured the meeting that reports on current 
research would be welcomed by T he ] ow·nal of T ypographical R esearch. 
With additional assistance, extracts would also be published 
independently of the ] ournal. 

Mr. Spencer stressed the importance of completing a survey of what 
had already been studied. He had already assembled a considerable 
amount of information, but he would welcome notification of 
other research now being conducted. He also wished to tackle problems 
of terminology, and he went on to emphasize the importance of 
publishing the results of research; for only in this way do we attract 
observations from others which serve to complete our work. 

There followed some discussion between Monsieur Peignot and Dr. 
Zachrisson on methods of approach to the problems facing the 
committee. Dr. Zachrisson insisted that the correct approach was fi rst to 
define the problems, then to decide which of them were worth 
investigation, and then to recruit the persons best qualified to conduct 
the researches. 

On the problems of organization and finance, it was agreed that even 
though the Association lacked adequate staff and funds, it could still 
encourage and report upon informal meetings between various experts 
in different countries. 
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1\fr. J ohn Dreyfu c; expla ined that the present secreta riat of A.T yp .I. 
would be transferred to London on April I , 1968. Thereafter [onsieur 
Pcignot would remain in contact with UNESCO, but there would be no 
permanently manned offi ce remaining in Pa ris. 

Mr. Dreyfus stressed the desirabili ty of fi rst defining the scope of the 
activities to be undertaken by the new committee, a~ he could only try to 
find funds fo r its \\ Ork when its activities could be clearlptated. He 
would be willing to try to ra i. e funds in the nitcd State<;. 

l\fr. Zachrisson preferred the committee to be based in London. He 
wou ld willingly pht} hi pa rt from his o ffice a t the Graphic I nstitute 
in Stockholm, wi thout honorarium. 

M onsieur Adria n Frutiger pointed ou t th at the problems of legibility 
could be approached in two ways. The first was to compare all the 
existing typefaces and to choose the most legible of them. The second was 
to investigate what cou ld be created in the future. Every firm which 
manufactures text-compo~ition machinery mu t have a n interest 
in legibility research. The requirements of l}'pefaccs which arc to be 
scanned by machines might well differ from the requirement! of 
typefaces to be read b}' the human eye, but he believed tha t the two 
should be studied together. Such work would be of intere t to firms such 
as IBM or Siemens. 

:Monsieur Frutiger produced a chart which he had prepared to show 
the comparative utilization of typefaces with different characteristics, 
and proposed that the cicntific preparation of uch a chart could be of 
real value. H e wa a rea list and wished to see concrete resulLc; with a 
practical application . Each individual type designer was "tain ted " by his 
connection with a g iven firm , but there wou ld be an advantage in 
having such a project sponsored by A.Typ J . 

Miss Shaw told of her experiences in studying problems of legibility 
fo r persons with dcfccti'"e vision, and hoped tha t her findings might have 
a wider application. lonsieur Rene Ponot poke of similar experiences 
in France with the Ministry of Education, for whom he had produced a 
pecial a lphabet to be read by persons with faulty vi ion. 

Monsieu r R oman T omaszewski spoke of his re.~earchcs in Poland, 
which were concentrated upon bookwork , a nd the problems ari.,ing from 
a multiplicity of different formats. 

:Mr. David KinderslC)'. poke of his pecial interest in regula ting the 
space between individual letters in order to improve their fo rma tion into 
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easily recognizable word shapes. He had created an electronic device to 
achieve perfectly regular spacing between letters. 

Mr. M atthew Carter spoke of his work as a type designer for 
Mergenthaler Linotype in Brooklyn. H e regretted the fact that none 
of the published works on legibility were of any help to him in his work. 
H e stressed the fact that as a supplier of typefaces, his company left a 
critical part of the task of creating a legible text to the typographer who 
settled so many details of layout. Nevertheless his company, concerned 
as it was with future developments, would give every assistance to those 
who proposed to conduct research into legibility. 

Herr Hennan Zapf expressed his special interest in how new machines 
would serve for book production. But he had also made a study of the 
comparative legibility of signs in the USA and in Europe, and could 
demonstrate certain letter combinations which came out badly. 
H e would be happy to communicate the details to members of the 
committee. 

Monsieur Fran<;ois Richaudeau explained that he was a publisher, 
and that for five years he had conducted some research into legibility on 
behalf of his customers- his readers. His field of research comprised 
persons aged between 30 and 60, of fairly high intelligence, related to the 
type of books which he published. Type sizes investigated were from 
5- to 14-point. H e had used a simple instrument which linked a timing 
device with a high speed cine-camera fitted with a special lens, and also 
tachyscopes. He also referred to information theory and its place in 
legibility research. 

Monsieur Fernand Baudin put in a word to stress the importance of 
studying format as well as type design. Monsieur Marcel Hignette 
considered this an important point too, and he also dwelt on the 
importance of measuring comprehension, and not merely legibility. 

Dr. Zachrisson observed that comprehension had indeed now become 
the key word, and that no serious researcher would today even consider 
directing his attention solely upon legibili ty, but would take into account 
all the factors which enter into the problem. 

He thanked those present for their support and would welcome 
suggestions sent to him at the Grafiska Instituet, Valhallavagen 191, 
S-11 5 27 Stockholm, Sweden. The hope was also expressed that UNEsco 
would give some assistance in publishing the results of the Xth Congress 
and of the inaugural international committee on legibility research. 
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The l nlernatiotwl Committee on L egibility R esearch 
The Association TJ'Pographique lntemationale 

Constitution. I.C.L.R. i · a committee form ed by the A.T)'p. [. sponsored 
by UNF.SCO. It i to be considered as a pecial working A.T yp.I. 
committee. 

Goal. The goal of the committee is to trace, ruscmblc, and disseminate 
informa tion about current and projected research in the field of legibility, 
congenia lity, a nd aesthetics-with in the field of visual presentation. 
The goal of the committee also is to form common bases fo r legibi lity 
studies, and to explore mea ns and ways for lau nching such studies. 

Organization. The committee consists of a maximum of 30 co-opted 
members. The members are either psychologists familia r with or 
engaged in legibi lity studies, or typographic experts. 

A chairman is elected at each meeting, which is expected to be held at 
the time of the general annual meeting of ,\ .T) p.l. secretary, who e 
function is to prepare a summary of the d iscu ion and the decisions 
of the committee, is elected at each meeting. ( l\Ionsieur Fran~ois 
Richaudeau kindly consented to act as secretary of the inaugural 
meeting, and the committee is g rateful to him for the invaluable help 
which he gave in preparing and recording the inaugural meeting.) 

The chairman takes the responsibility of maintaining the regula r run 
of informa tion, distribution, and assembly of information, etc. (At the 
present time, the headquarters of the committee arc located at the 
Grafiska Insti tu tet, Valhallavagen 19 1, S-1 15 27 Stockholm, Sweden.) 

Finances. ( 1 ) I n the fi rst stages of the committee's work only minor 
expenses will occur. The printing and distribution of ci rculars, with 
requests for research information, seem to be the only initial causes 
of expenditure. 

( 2) Later it will be necessary to reckon with travell ing expenses, etc., 
for experts, as well as sums for specific investigations. These financial 
problems will have to be solved by negotiations with .Typ.I. and 
perhaps through A.Typ.I. with U:-fESCO. 

I nformation. ( I ) The committee has g ratefully accepted the offer from 
The ] oumal of T J•Pographic R esearch to act as its main channel of 
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information. Queries will also be sent direct to universities, together with 
requests for suggestions, etc. What the committee may be able to 
achieve (with the help of the j ournal) is to emphasize, by its very 
existence, the importance of its goal:. It is also in a position to act as 
referee, and it should furthermore be able to act faster in the scientific 
field than a quarterly publication. 

( 2) One of the committee's most important activities will be the 
exchange of experiences, viewpoints, problems, and questions that the 
members wish to raise. This possibility alone, of expert communication, 
would be reason enough to form the committee. 

Bror Zachrisson, President 
J\.pril1968 



L I ST OF MEMBERS 

M. Fernand Daudin, 6-l rue du Village, Bonle;.- par Grez-Doiceau, Belgium 
Mr. Matthew Carter, Mergenthaler Linotype Co., 29 Ryer<;on Street, 

Brooklyn, New York 11205 
M. Andre Conquet, II rue des Pommerets, Sevres, France 
Dr. John Downing, R eading Research Unit, University of London, London 

WCJ , England 
Mr. John Dreyfus, +3 Fetter Lane, London EC-~, England 
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Engla nd 
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T otterode-Neclerland, Bilderdi jkstraat 163, Amsterdam \V 1, Holland 
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Sir J ames Pitman, The Initial Teaching Alphabet Foundation, 15+ 
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Dr. E. C. Poulton, Applied Psychology Research Unit, 15 Chaucer Road, 

Cambridge, England 
M. Fran~ois Richaudeau, 11+ Champs-Elysces, Paris VIl le, France 
M . Phi lippe Schuwer, I 0 rue du Docteur-Roux, Paris XVc, France 
Miss Alison Shaw, The Library Associa tion, 7 Ridgmount Street, London 

WCl, England 
Mr. H erbert Spencer, Royal College of Art, Exhibition Road, London 

SW7, England 
Dr. Erik Thomsen, Damarks Paedagogiske Tnstitu t, Emdrupvej 101 , 

Kobenhavn nv, Denmark 
Dr. Dirk Wendt, Psychologisches Institut, Von-Melle-Park 6, 2 H amburg 

13, Germany 
Dr. Merald E. Wrolstad, The Journal of T ypographic Research, c/ o The 

Cleveland Museum of Art, Cleveland, Ohio 44106 
H errn. Hermann Zapf, 6000 Frankfurt/ M 70, Gernhard Mannfeld Weg 

24, German)' 
Fil. Dr. Bror Zachrisson (Chairman ), Grafiska Institutet, Valhallavagen 

191 , Stockholm, Sweden 
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A.TYP.I. X l th CONGRESS 

The X l th Congress of A.T yp.I. (Association Typographique 
Internationale ) wi ll be held in Prague, Czechoslovakia, from September 
16-20, 1968. A distinguished team of speakers will address themselves to the 
theme, Typographic Opportunities in the Computer Age. There will also 
be open discussions by the Congress at all of the sessions. Simultaneous 
transla tion will be provided in Czech, English, French, German and 
R ussian. 

TofJics lobe presented at the Congress include : 
Computers in the service of printing 
Categories of printed matter in the computer age 
New styles of typographical layout in the computer age 
Legibility: the physiological and psychological background 
Methods of research into legibility and intelligibility 
By what criteria are \\'e to judge leg ibility? 
Of what value is tradition in type design? 
T ype design for the computer age 
The future role of the printed word in aucliO\·isual education 

For further details write to the Secretary, A.Typ.I ., -+3 Fetter Lane, 
London, E.C.-t, England. 

ICOGRADA 1968 C ONGRE SS 

The 1968 General Assembly and I nternational Congress of the International 
Council of Graphic Design Associat ions (Icogracla ) will be held in 
Eindhoven, a town in the south of the Netherlands ncar the Belgian border. 
This Third Icograda Congress has been organized by the member 
associations in Belgium and the Tcthcrlands. The Congress will be held 
from August 18-2-~, 1968, in the Great Auditorium of the Technical 
University in Eindhoven. 

The theme of the Congress is Design Destinations- graphic design for 
communication in a changing world. The program chairman is F.H.K. 
Henrion of Great Britain. 

For further information and Congress registration forms please contact 
the Secretary of the Congress Organizat ion Committee: Will van Sambeek 
GKf, Joop van \Veezclstraat 81' ', Amsterdam 16, Netherlands. T elephone 
110437. 
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Commentary: P. ychological Research into Legibility 

J eremy J. f oster 

I n a recen t paper in The j ournal of TyjJografJhic Resf'arrh (Vol. I , No. 
4·) Fernancl Baudin made some comments on psychological research into 
legibility. Further considera tion of these seems warranted since they 
serve to indicate what I take to be one of the main purposes of the 
j our11al, namely to allow researchers and de igners to exchange views 
and opinions. 

first, I think we need to tandardizc the terminology in this field. 
Three terms ha,·e cu rrent u~age among research workers, these being 
legibility, visibility, and readability . . -\ll are used to signify certain 
qua lities of printed matter, but a re used with different meanings in 
different contexts, sometimes by the same author. Readability is most 
often used in the sense of "comprehensibility due to the style of writing," 
as in the expres~ion " readability formula." It would a\'oid confusion if 
the term were restricted to this meaning. Visibility and legibility need to 
be distinguished from one a nother. In his article l\L Baudin refers to 
the " instan t legibility of any road sign." When he la ter considers the 
inOuencc of the tota l format of a printed page on the ability of the 
reader to understand the text, he has no single tem1 to signify this aspect 
of the reading situation. In part this a rise. through his misapplication 
of the term "legibili ty.'' It is necessary to dili tinguish between the 
identifiability of a printed character or fom1 a nd the ea~e with which 
running text matter can be understood under normal reading conditions. 
l\Iight I suggest that for the fanner we ,hould re en·c the term 
r•isibifity, while the latter should be termed legibility. Thus, if we 
measure, ~my, the maximum distance at which letters of a particular 
fon t can be identified, we arc assessing z•isibility. If, on the other hand, 
we measure the ability of subjects to read connected text'> printed in 
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contrasted styles or set out in different formats, we are examining 
legibility. I would agree with M. Baudin that these two concepts are not 
the same; it is unfortunate that only recently have research workers 
bothered to make the distinction explicit (for example: Zachrisson, 
1965 ) . The reality of the distinction is emphasized by the different results 
obtained in studies of particular typographic factors according to 
whether the method used assesses visibility or legibility. (The fact that 
different means of assessing visibility in turn give different results is 
a point which need not be elaborated here.) 

The second point I should like to make is that M. Baudin apparently 
fails to appreciate the scope of legibility research. He states that after 
three-quarters of a century, research has come to the conclusion that 
"there is no significant difference in the relative legibility of any set 
of printing types designed to fulfill an identical function and compared 
under the same conditions of light, distance, etc." If we take legibility 
in the sense defined above, this conclusion is generally true, although 
recent studies by Poulton ( 1959, 1965 ) suggest that with more sensitive 
experimental techniques, reliable differences between the legibility of 
different typefaces may be found. But, more importantly, M. Baudin's 
assertion seems to imply that research has concentrated exclusively 
on typefaces. This is, of course, not the case. Numerous studies of other 
typographic variables such as type size, line length, etc., have been 
published. Furthermore, there have been a number of experimental 
investigations in which the format of the page and its effects on legibility 
have been examined. For example, there are the Dearborn, Johnston, 
and Carmichael studies ( 1949, 1951) on the "peak-stress" system, 
the Hersch berger and Terry ( 1965) work on typographic cuing, and the 
various studies on novel layouts (Coleman and H ahn, 1966; Coleman 
and Kim, 1961; Klare, Nichols, and Shuford, 1957; North and Jenkins, 
195 1 ) . While I would be the last to maintain that all the questions are 
answered ( indeed, only a star t has as yet been made in considering 
the wider aspects of typographic design), it is less than generous to imply 
that researchers have not been aware of these problems. 

M. Baudin points out that the ability to write in an orderly and logical 
fashion is something which has been neglected in the curricula of our 
higher learning establishments but which influences the ease with which 
text can be understood. Again, I agree with him, but this topic has also 
been the subject of some research-interest: readability is concerned 
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with just this problem, and perceptual p ychologists have a l o 
emphasized the importance of orderly writing for ea<;e of reading ( for 
example: Cheetham, Poulton, and Grimbly, 1965; Vernon, 1956). 
Some attempts have alc;o been made to consider the extent to which the 
total layout of a printed passage varies in ternl'l of il'l appropriatene.c;s 
to the meaning of the text Zachrisson, 1965), a lthough there seems as 
yet to have been no examination of whether appropria tenC! (also 
termed congeniality) influences intelligibility, this being a rather 
surprising omi sion. 

T here a re signs that typographers and re ear<'h workers are beginning 
to a ppreciate that optimal typographic design involves consideration 
of the tota l text-reader-environment complex. We might hope tha t in the 
future legibility research will be related to the par ticular reader and 
the particular kind of text and perhap~ also to the reading environment. 

Finally, might I suggest that for these and similar problems to be 
clarified, it is necessary for designers and research-workers to exchange 
views, opinions, and findings. One of the mo t important and 
commendable aspects of The j ournal of T)'pographir R esearch is that 
it provides a forum in which such exchanges can take place. 
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Book Review 

I. Coppersmith, Stanley ( ed.). Frontiers of PSJ•chological Research : 
R eadings from Scientific American. San Francisco: Freeman and Co., 
1966.322 pages. $10.00 ($4.95 in paper). 

2. Gregory, R. L. Eye and Brain: The Psychology of Seeing . New York: 
McGraw-Hill, J 966. 254 pages. $2.45 (paper ). 

3. Vernon, M .D. (ed.). Experiments in V isual Perception: Selected 
R eadings. Baltimore: Penguin Books, 1966. 443 pages. $1.95 (paper) . 

Frontiers of Psychological R esearch is, in the words of the editor, "an 
attempt to provide research reports covering the major areas of psychology'' 
and also, to "serve as an introduction for the scientist or informed layman 
who wishes to learn more about the nature of contemporary psychology." 
The editor, Stanley Coppersmith of the Department of Ps)•chology, 
University of California at Davis, has selected 44 articles from over a 
hundred that have been published on psychological topics in the Scientific 
American during the past 18 years. These have been organized into five 
"parts" and three of these into "subdivisions." The editor has contributed 
a helpful introduction to each of these eight sections as well as a general 
introduction wi th "travel tips" intended to guide readers who cross the 
frontier into the domain of psychology. 

The names of these parts and subdivisions with the number of articles 
each comprises are: 

I. The Evolutionary Perspective: Animal Behavior and Cross-species 
Comparisons (four) 

II. Biological Determinants of Behavior 
A. Heredity and Maturation (three) 
B. Physiological Mechanisms (four ) 

III. Environmental Determinants of Behavior 
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A. Sensory and Social Stimulation (seven ) 
B. Interaction with the Environment : Learning, Memory, Problem-

solving (seven) 



IV. Cognitive and Unconscious Determinants of Behavior 
A. Cognitive Determinants (seven ) 
B. Unconscious Determinants (seven) 

V. Applications of Psychological Knowledge and T echniques (five) 

Eye and Brain covers more than its subtitle, The Psychology of Seeing, 
implies since there are cha pters describing the physics of light, the evolution 
of visual receptors, the anatomy and the physiology of the human eye, as 
well as the brain in general and the visual cortex. T he rest of the 13 
chapters are more directly focused on psychological problems- seeing, 
brightness, movement, color, and illusions. Other chapters take up art and 
reality, learning to see, seeing and believing, and visual problems of space 
travel. The author, R . L. Gregory, is in charge of the perception laboratory 
in the Department of Psychology, Cambridge University, England; he 
has published many technical articles describing his work in perception and 
has invented a number of optical instruments. 

Experiments in Visual Perce jJtion comprises 39 papers selected and, in 
some cases, abridged by the editor, M.D. Vernon, Professor of Psychology 
at Reading University, England. T hey are devoted to experimental studies 
since the editor feels that theoretical matters can be pursued best in books, 
although in the introduction, he modestly refrains from suggesting three 
books that he has written on perception. H e was also guided in his selections 
by historical considera tions so tha t the read ings "have the additional 
function of demonstrating to the student the gradual evolution of 
psychological experiment." The areas covered and the number of selections 
in each area are: 

I. Perception of Form (five) 
II. Perception of Space and Distance (six) 

III . Perception of Constancy (five ) 
IV. Perception of Movement, Apparent Movement, and Casuality (seven ) 
V . Effect on Perception of Motivation and Personality (seven ) 

VI. Piaget's Observations on the Development of Perception in Infancy 
(four ) 

Each area is introduced by a very brief statement indicating the nature of 
the articles in it. 

These three books might well be read as a unit since they are 
complementary and supplementary at the same time. The first covers 
psychology in general, the second the psychology of vision, and the third 
specific research in visual perception . As collections, the first and the last 
have the advantage that they can be picked up and read one article at a 
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time. I n the second, the browser can, of course, find interesting sections that 
can stand by themselves, but it should be read all the way through to 
appreciate the author's views. Although the first two can easily be 
understood by the " informed layman," many of the articles in ExjJeriments 
in V isual Perception will be comprehensible only to those wi th some 
background in psychology or a related science and some knowledge of 
statistics. 

Frontiers of Psych ological R esearch can be recommended on the basis of 
quality of the articles and the adequacy of the editor's introduction for 
anyone wanting a fast survey or a quick and highlighted trip through the 
field of contemporary psychology. Those who are interested specifically in 
sensation a nd perception, however, might want to purchase separate 
ofiprints (available from \1\1. H. Freeman and Co. at only $.20 each ) of the 
seven pertinent articles in Coopersmith's collection. These articles are: 
Kalmus, "I nherited sense defects"; Fantz, " The origin of form perception" ; 
R eisen, "Arrested vision"; Ittelson, "Experiments in perception"; Wallach, 
"The perception of motion"; Witkin, "The percept ion of the uprigh t"; 
and Chapanis, " Psychology and the instrument panel. " I t migh t be pointed 
out that the paperbound edition of the readings is a real bargain at $4.95, 
since you get $8.80 worth of offprin ts plus the editor's remarks. Whether 
the cloth bound edition is worth the additional $5.05 is debatable, since it is 
not as convenient to carry and cannot easily be ripped apart for use as 
separate articles or for reorganization of the component offprin ts. Although 
I have not seen the paperbound, the dust-jacket and the cover of the 
clothbound are clone with a harsh blue-green that I find unpleasant. 

The color on the cover and in the illustrations of Greg01·y's Eye and 
B rain, on the other hand, is quite good and the diagrams and the 
photographs are clear. Unfortunately, the paper is not opaque enough to 
prevent bleeding through. This is merely disconcerting in the text but is fatal 
in some of the d iagrams exempl ifying visual illusions. Many of the diagrams 
are awkwardly placed on the page or in relation to explanatory text; for 
example, the random patterns of Julezs' experiment are reproduced in large 
scale and put on opposite pages so that it is impossible to fuse them with 
unaided eyes and the whole point is lost. This book is highly recommended 
for its content, though, and is an excellent introduction to visual perception. 
G regory's prose is in the sparse and lucid style of the English who seem to 
learn how to write clearly (among other things) during their school years. 
He manages to work in a good deal of history and other background 
material in a painless manner and gives interesting examples of research 
in perceptual areas. I n addition, he sets forth his own general theory of 
illusions so that even those who are relatively fami liar with perceptual 
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phenomena wi ll find this of interest and an important contribution to 
perceptual theory. 

Experiments in Visual Perception will be useful to those having enough 
scientific background to handle the technical matters discussed in the 
reports and, in terms of price and the amount of material included, is also a 
bargain. It might be pointed out that excerpts from Julesz' paper, 
"Binocular depth perception without familiarity cues," are accompanied 
by figures in small scale and on one page so that it is possible to fuse the 
images and appreciate the phenomena discussed. 

George S. Welsh 

GeorgeS. Welsh is professor of psychology at the University of North Carolina 
(Chapel Hill , N.C. 27514}. In addition to extensive research and publication in 
personality, Dr. Welsh's current interests include creativity and visual aesthetics. 
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Anderson, Arne, and I b K. Olsen. Scandinavian A dvertr1ing Art. 1ew 
York: Frederick A. Praeger, 1967. 120 page . 20.00 

Atchley, Dana. A HC Ur'sign. New York. : \ Vitten born R: Co., 1965. 28 
pages. 9.00 

Barnell, Michael P. Com jJ11lcr T ypesetting: cxperimwts and ProsjJects. 
Cambridge: ~f. I.T. Press, 1965. 245 pages. 10.00 
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Arco Publishing Co., 1965.2 12 page~. 
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A rl. ew York : J ohn \Vi ley &Sons, 1967. x iv + 386 pages. 12.95 

Caflisch, Max. KleinesSpiel mit Ornamenten. Bern : Angelus-Druck, 
1965.88 page . FR. f 0,\128.-

Cataldo, J ohn \ V. Graphic Design and I'IStiOI Commumcation. 
cranton, Pa.: International Textbook Company, 1968. xiv + 295 
page~. 15.00 

Catich, E.M. A Development and Lineage Theory for tlte R oman 
Alphabet. Cohoes, N.Y.: Mohawk Paper Mills, 1967. Chart and 
essay, paper. Free distribution. 

Clurmcter R ecognition: 1967 . London: British Comp uter Society, 
1967. \'i + 195 page (paper). 

Cherry, Colin . On H uman Communication: A R eview, a Srtrve)',and a 
Criticism. Cambridge: ,\I.I.T. Press, 1966 (2nd ed.). 337 pages. 10.00 

Chevreu l, l\1. E. Th e Principles of H armony and Conlmsl of Colors. 
1 ew York: Reinhold Publishing Corporation, 1967. 256 pages. 27.50 

Clair, Coli n. A llistOI)' of Printing in Britain . 'ew York : Oxford 
n i venit y Press, 1966. 3 J.1- pages. I 0.00 

Colby, J ean Poindexter. IJ'riling, 11/ustmting and £diti11g Cluldren's 
Bonlu. 1 ew York: Hastings H ouse, 1967.318 pages. 6.95 
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Copeland, L' l l;nl. f)f'.liJ;II uf the R oman L eltf'U. New York: 
Philosophical Libraq. 1966.ix+ilCipage .~:1.75 

Dair, Carl. t l T ypogJtt jJiiic Quest (h\'e book let' o n t) pography). :'\ew 
Yo rk: \\'e~ t \ ' i1 gi nia Pulp and l'ape1 Comp:tll ). 1%5- 1967. Free 
di~tribution . 

Da )'• Kenneth, ed. fl o ole T ypography 1 S 15-196 5 in l•uropc: ond Tlt e 
UnitedStalesofAmnira.Chictgo: ni, et it)ofChicago Prc. 
1967. <I 0 I pages. 17.50 

Degcring, I Ie1 mann. L ellering: .H otlt•.\ uf 11'111111g "' Il'eslt'lll Eumpe 
f10m tl11tiq1111)' to the End of tlte Etgltteent lt Cenltoy. :'\ ew York: 

niversc Book,, 1965.240 page\ of illu~Lratiom : •10 pages of text. 
. 15.00 

Deue l, Leo. T eslall1 t'lll.l of Tim e: Tft e .\'('(lrr lt for Lost 1\ lallll.\'cripts and 
R ewrds. New York : Alfred A . I nopf, 1965. <i 1:1 pages. 8.95 

Downing. J o hn. T ltt' t.l .a. SymjJOsium: R t•st•fntlt R ejJOII 011 /lt e British 
l:\jJt:lltl/('11 1 wt tlt t.l.a. Lo ndon: .\aLional Founda tion for Educational 
Re earch, I 967. X\ iii + I 68 page~. 

C Olu·die, T om . . I (;uide to Bel/1'1 Halldwu ttnp.. :'\ew York: Viking 
Press, 1967.96 pages. 1.95 

Gregory, Alben. Overlaj>. l'\ew York: \\'iuenborn, In c., 1967. 89 pages. 
H elm, June, ed. l'.Ssays on I he 1' erbol a1ul I ' isual A rts: Proa:c•d i ngs of 

tlte 1966 A 111111al SjHing M el'ling, A lllf' lirtllt Ethn ologica/.\ ociety. 
Seanl c: Uni ,·er~ it ) of \\'ashingwn P•c~s. l 967.221 pages. ·1.00 
(pa per) 

Hirsch , S. Carl. P1 i 111 ing from a Stant•: T lte Story of Litltogwplty. New 
York: The Viking Press, 1967. Il l pages .. 3.75 

Hutch ings, R. S./1 1\ / anual of Saij>l T ypl'fO(' f'S. New York: I l ast ings 
H o use, 1965. 92 pages. 6.95 

Hutchings, R. S./1 .llaltllal of DN·orated T yjH'{(I(es. ~cw York: 
H astings Hou~e. 1965. 96 pages. 6.95 

Hutch ings, R ... Th e Jl!estern llentage of T yjH' Desi,l!,n. ~ew York: 
H asLings Hou~e. 1963. 127 pages. 7.95 

l nforma/1011, A Scientific A mericali /J oolt. ~an Francisco: \V. H . 
Freeman and Co. 2 18 pages. 5.00 (cloth), 2.50 (paper) 

lone co, Eugene. f) (:/ ire a Dell.\: t .. nai de• Calligmpltit• Son ore par 
Massin d'1l jJ1h /'Int erpretation ' /e T silla Cltt•lton l'l de }f'an-Louts 
Barraulta I'Odf:Oit· Th eatre de Fmnu· l'nsum "iet:111q ue. Pari 
Callimard, 1966. 72 pages. 

288 



Kepes, Gyorgy, ed. Sig11, Image, Syl!luul. New York: George llrazil ler, 
Inc., 1966.282 pages. $ 12.50 

Kiell, Norman, ed. and comp iler. Psychiatry m1d Psychulugy in the 
Visual Arts. Madison : University of vVisconsin Press, 1965. 250 
pages. $5.00 

Krampen, Martin and Seitz, Peter (eel.), Design and Pi ann ing 2. New 
York, Hastings House, 1967 177 pages. $8.95 

Lee, Marshall. B uoluna king: the Illustrated Guide I u Oesign J:t Produc-
tion . New York : R . R. Bowker Company, 1966.416 pages. $ 12.75 

Legibility of A lplumumeric Characters o nd. 0 ther Sym bois: 2-a 
R eference Handbooh. (NBS fvli sc. P ub. 262-2). Washington: US 
Government Printing Oflice, 1966. $4 .25 

Lewanski , Richard C. (compiled by). li.uropean Library Directory. 
Florence: Leo S. Olschki, 1968. 774 pages. 

Lindegren, Eric. llBC uf Lettering and Printing Types. New York: 
Museum Books. Volume 11: Lettering and type design-collection of 
the work of renowned graphic designers, 1964, 155 pages, $12 .50. 

Volume B: Outstanding typefaces used today in the printing of books 
and advertising typography, 1965, 335 pages, $15.00. Volume C: A 
survey in words and picture of the development of le ttering and the 
history of printing, 196fi, 135 pages,$15.00 

Matrix: An Experiment in Visual Communication. Rochester, N.Y.: 
Office of Educational Research, Rochester Institute of Technology, 
Tabloid periodical. Free distribution. 

McLuhan, Marshall . The Gutenberg Galaxy: The Making of 
Typographic Man. Toronto: University of Toronto Press, 1962. 294 
pages. $2.25 (paper) 

McLuhan, Marshall, and Quentin Fiore. The 1\1 erlium is the 1\1.assage: 
An Inventory of Effects. New York : Random House, 1967. 160 pages. 
$10.95 

McLuhan, Marshall, et al. Verbi-l' ocu-Visna/ Explorrrt.ions. New York: 
Something Else Press. 1967. 62 pages. $6 .95 (cloth), $2.9!5 (paper) 

t\'I elcher, Daniel, and Nancy Larrick. Prin ting and Promotion 
Handbook (3rd eel.). New York: McGraw-Hi ll Book Company, 1966. 
45 1 pages. S 15.00 

Miller, George A. The Psychology of Communication: Seven Essays, 
New York: Basic llooks, Inc., 1967. x + 198 pages. $4.95 
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i\ lorami, Luigi. L'Arte Tipografica in Urbino(l-193·1800). Florence: 
LeoS. Olschki, 1967. 370 pages. 

Morris, Char le~. Signification and Significance: A Study of the R elations 
of Signs and T'alu es. Cambridge: NI. l.T. Press, 1964. x + 99 pages. 
$5.95 

Mueller, Fridolin (eel. ) Hendrik Nicolaas We rluna 11 . New York: 
Hastings House, 1967. I 04 pages. $ 10.00 

Mueller, Robert E. Th e Science of Art: The Cybernetics of Creative 
Communication. New York: J ohn Da y Company, 1967.352 pages. 
$6.95 

M i.iller , Fridolin, ed. Pietlwa rl. (in tra duction by Peter F. Althaus; 
text in English, French, and German). New York: H astings House, 
1966. 11 2 pages. 

Neumann, Eckhard. Functional Gmphic Design in the 20's. New York: 
Reinhold Publishing Corporation, 1967. 96 pages. $6.95 
orman, Charles. e e cummings. New York: E. P. Du tton & Compan y, 
Inc., 1967.246 pages. $ 1.75 (paper) 

Richaudea u, Fra nc;ois. La Lel tre el I' EsjJrit. Pari s: Editions Planete, 
1965. 102 pages. 15,45F (paper) 

Roberts, Raymond. TypograjJhic Design. London: Ernest l3enn 
Limited, 1967. 198 pages. $7.50 

Salman, Robert. Fleznons et Vignettes. Paris: Compagnie Fran\aise 
D'Editions, 1966. 64 double-pages. I OOF 

Scheidig, Walter. Weimar Cmfls of the Bauhaus 1919-192-1: An Early 
Expe1·imen.t in l ndust·rial Design. New York: R einhold Publishing 
Corp., 1967. 150 pages. $16.50 

Schuwer, Philippe. H istory of Advertising. London: Leisure Arts 
Limited, 1967. 112 pages. 32/-

Science Citation Index: 1966 (1 uly lo Sep tembe1), A n International 
lnte1·disciplinwy Index to the Literature of Science and T echnology. 
Philadelphia: Institute for Scientific Informa tion, 1966. 3 volumes. 

Seddon , J ohn. Th e Penman's Pa radise. Stu ttgart-Bad Cannstatt: Dr. 
Cantz'sche Druckerei, 1966 . 

Skinner, B. F. (developed by). H andwril ing with Write and See. 
Chicago: Lyons & Carnahan, 1968. Paper-bound workbooks and 
teacher's manuals. 

Spencer, Herbert, ed. The Penrose A 1/111/(/1 1967. London: Percy Lund, 
Humphries & Co., 1967. 306 pages. 16.50 
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Stearn, Gerald E., eel ., M cLulum: H ot &Cool-a Prime1"[orthc 
Understanding of a Critical Symposium with a R eb uttal by M cLuhan. 
New York: The Dial Press, 1967. xxii + 312 pages. 6.95 

Studi Bibliografici; A tti del Convegno Dedicato alia Starin del Libro 
flaliano nel V Centenario dell' l nt1·oduzione dell' A rte T ipografica 
in llalia. Florence: Leo S. Olsd1k i EdiLOre, 1967. 242 pages. 

Sutphen, Dick. Th e Mad Old Ads. ew York: McGraw-H ill Book 
Company, 1966. 128 pages. $4.95 

Taylor, John R ussell. The Art Nouveau Boolc in Britain . Cambridge: 
M .I. T. Press, I 966. 196 pages. $I 2. 95 

Tschichold, J an. T reasury of Alphabets and L ettering. New York: 
Reinhold Pu blish ing Corporation, 1966. 234 pages. $ 16.50 

Tschi chold, .Jan (trans. Ruari McLean). A symmetric Typography. 
New York: R einhold Publi sh ing Corporation, 1967.94 pages. 

Typomundus 20: A Project of the International Cen ter fo1· the 
T ypogmphic ATts. ew York: Reinhold Publish ing Corp., I 966. 

USA Standard Chamcte1· Set for Optical Character R ecognition. New 
York: United States of America Standards Insti tute, I 967. 41 pages. 
$5.00 (paper) 

Vianello, creo. La Tipogra[ta di Alvisopoli e Gli Amw/i delle Sue 
Pubblicazioni. Florence: LeoS. Olschki, 1967. 251 pages. 6,000 lire 

Willi ams, Emmett. An Anthology of Concrete Poetry, ew York: 
Someth ing Else Press, I 967 x + 342 pages. $10.00 (cloth), $3.00 
(paper) 

W illiamson, Hugh. JV[ethods of Book Design: T he Pmctice of an 
l ndustrial Cmfl. London : Oxford Uni versity Press, 1966 (2nd 
edition). 433 pages. $10.10 

W ilson , Adr ian. T he Design of B ooks. New York: R einhold Book 
Division, 1968. 160 pages. $15.00 

Wilson, R obert A. Optical Page R eading Devices. New York: R einhold 
Publish ing Corp .. 1966. 197 pages. 10.00 

Boohs for R eview 
Publishers should send books aml other materia ls for review in 
the ]oumal of T ypographic R esearch to either of two addresses: 
Europe- 1. Fernand Baudin, cfo j ournal of T ypographic R esea1·ch, 

64 rue d u Vi llage, Bonlez par Grez-Doiceau, Belgium. 
All other publ ishers-Ed itor, ]oumal of T ypographic R esem·ch, 

cfo T he Cleveland Museum of Art, Cleveland, Ohio, USA 44 106. 
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Correspondence 
T he editors welcome comments on articles, reviews, and letters that have aj1peared 
in the Journal. Communications should be addressed to the Editor, cfo The 
Clevl'land Museum of Art, Cleveland, Ohio 44106. 

Dear Mr. Huss: 
I was extremely interested in your pi ece, "A Chronological L ist o[ T ype-
seLLi ng Machines and Ancillary Equ ipment, 1822- 1925," in No.3 of Th e 
] onrnal of T ypographic R esernc/1. 

J see you g ive the ela te 1898 for Friese-Greene (No. I 07); there were 
detailed references to the inventi on in the trade press here in 1896. An 
account in the monthly Printers' R egister (August6, 1896) describes a key-
board-operated photosetter in what sounds like extremely modern terms. It 
spoke of "strips of opaque materia r ' each wit lt a fo unt of leuers "the size 
of which may be enlarged or reduced by a ltering the focus," and of how by 
keyboard operation the strips moved to the required leuer until a line was 
completed when a camera photographed them "on to a roll of film which 
moves forward just the depth of a line after the exposure." The R egister 
went on to quo te the daily press as reponing th at George Newnes, a big 
periodical publisher of those clays, was having experimen ts made with the 
Friese-Green e m achine; presumably these came to nothing. 

On the P. P. Knyagininsky tape-operated Automatic Composer (the 
Russian word was actually the one for "Compositor"), perhaps you know 
the deta iled technical account (in Russian) in G. A. Vinogradov, Composing 
Machines of R ussian Inventors (l\.foscow: 1949). This book also g ives details 
of the "R apid Printer" of Michael I. Alisov (a ki nd of justi fying typewriter) 
which was shown at Philadelphia by the inventor in 1875-76, and of the 
"Stereograph " of J oseph N. Livchak (invented around 1872, patented in 
Russia 1878-1882) wh ich appears to have been much th e same as Mergen-
thaler's band machine of 1884. 

The Russians credi t V. A. Gassiev (who wassli lll iving in 1950) with 
inventing, in 1896, the first pho tosetter. 1 know no detai Is of this, but I 
gather they are treated in another book (in Russian) by N.D. Kanukov, 
V. A. Gassiev-Maher of the FiTst Photo-setting Machine (Moscow: 1954). 

G. Allen Hutt, 8 Regents Park Terrace, London, 1 .W . l , England 

Note: Readers are urged to send to the j ournal any corrections or addi tions 
to Mr. Huss' l ist for a future published addendum. 



R esume des Articles 
Trnduction: Fcrnand Baud in 

U ne methode pour mcsurcr le degre d 'organis:llion typographiq uc Jmr Cui 
Bonsiep e 
II s'agit de com parer et de mesurer exactement le degrc d'ordonnance de deux 
mises en page. On distingue deux ordres demises en pag·c: l' un, systematique; 
!'autre, organique. Pour mesurer lc degre d'orclre (en l'occurence cle 
complexi te) de cleux mises en page -une premiere version et une \'ersion 
modifice- on fi t appel a La rormule de Shannon. Ce qui demomre q u'une 
evidence visuelle est vcrifi~b l e par un jugemelll mathcma tique empi rique. 
D'ou quelques consequences logiques furcnttirccs tendant a fonder ll ll C 

csthctiquc sur Ia th coric de !'information . Unc hcuristiq ue de Ia mise en 
page est esquisscc. Les limitcs et les possibilities d 'unc algcbrc des prohlcmes 
typographiq ues sont examinees. 

"Ecriture" et "alpha bet" pal' j ohn Mountford 
En anglais, les mots "ecriture" et "alphabet" sont, l' un et !'autre, relic a 
l'idee de la ngagc. L'idec de langage est incluse dans "ecriturc" commc !'idee 
d'ecriturc es t inclusc dans "alphabet". D'autres d is( iplincs qui sc servcnt de 
ccs memes mots dans un scns technique, les en tendent cependant dans till scns 
d i rrercm ; !'usage COilllllll ll, lui, est sou vent vague. En tam que science du langage, 
Ia Jinguistique pcut raire des distinctions utiles emre ces d iffcre nts sens. C'est 
cc q ui est teme par J ohn l\Iountford, avec Ia convection que des ''\•oisins" ne 
devraient pas etre "separes par des tenninologics iden tiques". 

La ormalisation des Graphe111cs Alphabctiqucs /Jfll S. IJ . Telingate1 
Pe ndantlc dcvcloppemcm historiquc de nos alphabets nationals, le rapport 
entre lc son d ulangagc ctscs symbols \·isucls est d t i'C II u ol>scur. I.e bcsoi n d'un 
plus fort ra pport direct entre lc son etle symbol est discu tc; unc rc·comhi na ison 
des gra phemes dnns nos a lphabets est suggcr(·c ct ill ustr(:c. [trans.: L.S.] 

T ypographic Anamorphosc /)(11. j an S/olhoube1· e/ Jf!il/iam Graalsma 
Anamorphose, ou forme resti tuce, designc un phcnomcnc optique par lcquel 
une image d<!rormee retrouve une apparcnce normale. Un cxemple 
d'anamorphose de lettre recemment ·rea Iisee e n Ho!l ande est reproduit ct 
commentc. 

Comment mcsurer Ia valeur d 'un systeme electron iq uc de "coupurcs"? J~ar 
Dwight D. B rown 
A l'hcure acw cllc i l n'cxi~te e ncore aucun moren de verifier lc degn:: de 
precision de telle ou tcllc progr·ammation elcctronique des "coupurcs". 
L'alllcur dcmontrc Ia nccessi tc d'un tel control<:, ct l'cxaminc notamment sous 
!'angle : de !a £rcqucncc des mots et des coupurcs, de l'interlcttragc e t de Ia 
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"chasse". La precision des coupures dans un programme donne depend de Ia 
mesure dans laquelle il peut cho:sir les mots 1t couper sans etre prive de Caire Ies 
coupures possibles. L'auteur propose plusieurs formules susceptibles de garantir 
un maximum de precision dans diffcrcms contextes et permettant d'interpreter 
en tcrmes de "positif" ou "negatif"les mauvaises coupures evcn tuelles. 

Des images a lire; des poemes it regarder par jan van (ler Marek 
Les arts visuels contemporains tendent de plus en plus a confondre langage 
et representation visuelle. Cette te ndance vers un langage visuel- poetique 
plutot que communicationnel-trahit l 'effondrement de toute tradition dans 
tousles arts. C'est a quoi les travaux de quelques anistes exposes au Mussee 
d'art contemporain a Chicago fournissent !'illustration aussi bien que 
!'occasion. 

Kurzfassung der Bei trage 
Dbersctzung: Dirk Wendt 

Eine Methode zur Messung des Orduuugsgrades in typographisdteu 
Entwi.irfen von Cui Bonsiepe 
Es wird ein Verfahren beschrieben, um den Ordnungsgrad von typografisch 
gestalteten Sei ten zu messen. Zwei T ypen von Ordnungen werden unterschieden: 
Systemordnung und Verteilungsordnung. Urn den Ordnungsgrad, d .h. in 
d iesem Fall die Komplexi tat zweier Seiten-einer alten Version und einer 
R edesign·Version-zu quantifizieren, wird die Shannon'sche Forme! 
herangezogen. Ein Evidenzurteil i.iber die Ordnung cines Designs wird durch 
ein mathematisch-empirisches Urteil abgesti.itzt. Mogliche Konsequenzen fUr 
die lnformationsasthetik werclen angedeutet. Eine Designheuristik wird 
skizziert, wobei auf Moglichkeiten und Grenzen einer Algorithmisieru ng von 
Designproblemen hingewiesen wird. 

"Schreiben" und "Alphabet" von john M. ountford 
Die englischen Worter fi.ir "Schreiben'' unci "Alphabet" sind beicle mit cler 
Sprache verbunden. Der Begriff cler Spracl1e ist im "Schreiben" impliziert, der 
Begriff des Schreibens im "Alphabet". Verschiedene Fachrichtungen, die diese 
W orter als technische Fachbegriffe verwenden, benutzen sie in unter-
schiedlicher Bedeutung; der Alltagsgebrauch ist oft ungenau. Die Linguistik 
als vVissenschaft von der Sprache kann dazu bei tragen, diese Bedeutungen 
auseinander zu halten. In dieser Richtung wircl ein An fang gemacht, indem 
die Auffassung vertreten wird, daB miteinander verwandte Disziplinen nicht 
"durch eine gemeinsame Terminologie ge trennt" w sein brauchten. 

Die Vereinhei tlichung alphabetischer Grapheme von S. B. T elingateT 
Wah rend der historischen Entwicklung unserer nationalen Alp.habete ist die 
direkte Bezichung zwischen den Sprachlauten und ihren visuellen Symbolen 
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te ilweise vcrlorcn gcgangcn. Die otwendigkeit eincr cngcrcn, direklcn 
Beziehung zwischen Laut und Schri£lzeichcn wire! bcsprochen und cine 
verandene Anordnung der Grapheme in ncrhalb unscres Alphabetes wird 
vorgeschlagen unci illustrien. [trans.: K.S.J 

Anamorphosen im typographischen Entwur£ von jan Slothouber und 
IVilliam Graatsma 
Eine Anamorphose ("Form·'Viederkehr") iSL cin optisches Phanomen, 
bei dem cine verzerrte Fig ur als normal wahrgcnommcn wird. Es wird ein 
Beispiel von Buchstaben-Anamorphosen gezeigt und diskuticn, das ki.irzlich 
in H olland angewanclt wurdc. 

Fur cine Norm zur Messung der Genauigkeit automatcn-gc~tcuencr 

W ontrennungcn von Dwight D. BTown 
Es gibt noch kci n einhcitliches MaB zur Messung dcr Gcnauigkeit dcr 
computcr-gesteuenen \1\lontrcnnung. Der Ver fasser diskuticn die Notwen-
d igkeit eincr solchen 'orm und erwagt unter a nderem : \ Vonhiiufigkeit, 
Trenn ungs· \ Vahrschcinlichkeit, \ Vortzwischcnraum unci Zcilenvcrlangcrungs· 
Faktoren. Eine schr hohe Trcnngcnauigkei t kann errreic ht warden, wcnn das 
Programm die Won er wah len kann, die cs trennen will, o hne daB es 
"bestraft" wird, wenn es Trennungen unterlal3t, wo sic moglich waren. Ocr 
Verfasser gibt cine Reihe von Formeln, mit deren Hilfe man bci verschie-
denen Publikationsmedien zu Trennungsgenauigkeitsschallungen und MaBen 
fiir "positive" und "negative·· \Vontrennungsfehlcr kommen kann. 
(An merkung des Obersctzcrs : Das Problem der \Vorurennung [amEnde 
einer Zeile] liegt bei der englischen Sprache anders als bci der dcutschcn, da 
dort nicht nach Si lben, sondern nach Stamm unci Endung des Wones 
gctrennt wird.) 

Bildcr zum Lcscn/ Pocsic zum Anschauen vo11 j an vn 11 d,.,. Mat ell 
Sprache unci bildliche Darstcllung werden in der zeitgenossischen darstel-
lendcn Kunst mchr und mehr vennischt. Dicsc · f endenz zu ciuer visuellcn 
Sprache, die mchr der Poesie als der Nachrichteni.ibermiLLclung client, 
spicgelt ei nen iedergang der Tradi tion in allen Ki.insten wider. Diese 
Erscheinung wird diskutien unci illustriert an Beispielen a us \Vcrken 
bestimmtcr Ki.instler. Oiesc Kunstwerke sind w ciner Ausstcllung im 
Museum of Contempomry Art in Chicago zusammcngcstellt worden. 

This number of the joumol has been composed in Linotype and photocompo-
sition Baskerville by Wm J Keller Inc, Buffa lo, and by Dayton Typographic 
crvice, Dayton ; printed by Great Lakes Lithograph Company, Clc,·ela nd; on 

l\Iohawk ovara Book, 80 lb., natural white regular finish, with white l\Iohawk 
Superfine Cover, basis 80, high finish. The jouma/ was designed by Jack 
Stauffacher of the Greenwood Press, San Francisco. 
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