Counting Sheep

A Brief History of Written Numbers

One way to write a number is to spell it out in alphabetic characters, just as one
would write any other word: o-n-e. Other methods of numerical notation, however,
include non-phonetic signs, which, unlike the alphabet, do not aim to reproduce
the spoken word. This essay is about the relation between writing and numbers: to
examine the history of numerical notation is to challenge a few basic assumptions
about the nature of writing.

Many historians view phonetic scripts as the most advanced stage in the develop-
ment of writing. The roman alphabet is an attempt to analyze the innumerable
sounds of speech into a couple dozen signs, suited to being carved in stone or
drawn on paper, and capable of indefinite preservation. Most definitions of writing
take the physical permanence and phonetic fidelity of the alphabet as their model:

a form of communication only qualifies as “writing” if it is a representation of
speech, capable of being read back orally, as a series of words, one after the other.
Writing is assumed to be graphic, consisting of lines drawn on a flat plane.

Techniques for visualizing numbers tend to appear in cultures long before
efforts to reproduce the full spoken language. A look at several early forms of
numerical notation reveals a fluid range of forms through which human cultures
have attempted to depict the order—numerical and linguistic—of the world.

Many of these visualizations employ concrete objects rather than graphic marks,
including sticks, stones, beads, furniture, and the human body. Writing is
commonly described as an inferior, secondary copy of the immediate, intuitive
spoken word; some early representations of number, however, show that a culture’s
choice of symbols helps structure its verbal number sequence. In these cases,
writing helps give form to the spoken language, rather than passively reproducing it.

Since the Renaissance, the infrastructure of Western civilization has consisted
largely of paper. Modern Hindu-Arabic numerals appeared in India between the
sixth and eighth centuries a.p., but they did not begin to compete with finger
counting and the abacus in Europe until the fifteenth century: calculations on paper
ultimately replaced calculations with objects. The fifteenth century also witnessed
the introduction of movable type in Europe, and with it, the rise of the book and a
growing dependency on paper. During the twentieth century, radio, television,
and electronic media have shaken the supremacy of the book. We may find, in the
multiple modes of representing numbers, an expanded definition of writing.
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KEEPING SCORE
The English word score means “a cut or indentation;” it also refers to the number twenty.
The word gets it double meaning from an object called a tally stick, a length of wood or bone
marked with a series of scratches [TETRTRARIN. The twentieth cut on a tally stick is
sometimes called a score. Tally sticks have appeared in literate and non-literate cultures
from prehistory to the present; they keep time, count objects, and record credits and debts.

In the simplest form of tally, one notch is made for each item recorded: to count five
sheep H‘ ' g e o shepherd might make five scratches on a stick FENVWR. This
principle is called ordering: there is a one-to-one correspondence between the set of symbols
and the set of objects counted. Ordering is also at work in modern dice, where _'_ equals
five, and in playing cards, where £ is the five of diamonds.

The principle of grouping arranges an ordered collection of signs into smaller sets.
Groups on a tally stick might be indicated with larger and smaller cuts IFWIWH, or straight
lines and diagonals RIJNEINR. In a tally convention familiar today, HW represents five
single strokes grouped in a bundle.

The ancient principles of ordering and grouping have no relation to spoken numbers,
arising not from the will to record speech but from the need to keep track or “keep score” of
objects or events. Whereas the Hindu-Arabic symbol 3 corresponds with the spoken number
“three,” a particular tick on a score pad, such as the third mark in the series L isa
graphic substitute for an event (the counting of a M) Linguists call this kind of mark

indexical: there is a relationship of cause and effect between the sign and its referent,
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- . The figure X, for

or a curve mapped on a graph

as in foot prints
example, is not only a phonetic letter but a sign it its own right, serving as a record or
“index” of events: X stands for a signature é/ﬁﬁ@ﬁ , or X signals an act of N selection

or an act of del}(ion. X is also the roman numeral for ten.

Roman numerals were the dominant written numbers in Europe from the period of
the Roman empire until the rise of the Hindu-Arabic system. Employing the principles
of ordering and grouping, roman numerals consist of a graphic symbol for each power of
ten (I, X, C, M), and for each subdivision of five (V, L, D). The numeral I1I represents three
as one one one, and CCC represents three hundred as hundred hundred hundred.

The forms of the roman numerals coincide with the characters of the roman alphabet,
but they may actually derive from tally markings. In tallies, a single vertical mark Wl
commonly represents one, while two diagonal cuts, such as M or WX, stand for five, and a
crossed stroke, such as ¥4 or B¥ , indicates ten. The roman numeral D is half of the symbol
Cb, an ancient form of the sign for one thousand. The roman numerals may thus originate

from a pre-alphabetic style of writing.

“After all the natural way to count is not that
one and one make two

but to go on counting by one and one....
One and one and one and one.

That is the natural way to go on counting.”

GERTRUDE STEIN
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CALCULUS
The English word calculate comes from the Latin calculus, meaning “small stone.”
Like tally sticks, stones are an ancient counting tool which, in their simplest
application, require no verbal number sequence to operate: one stone is collected

GG E&O® for every object counted guy sy sy s oW A\ -ounting technique

used by the Sumerians beginning around 8000 B.c. involved small “tokens”
manufactured out of clay @ ¢ o dis (Mm’ M. 1nvented during the period when
agriculture was supplanting an economy of hunting and gathering, tokens probably
recorded business transactions between such parties as the temple government and

a shepherd in charge of some o s ey

Groups of tokens dating from around 3200 B.c. have been found

enclosed in sealed clay envelopes. The shapes of tokens were.
impressed into the clay container, one sign for each token. Thus the envelope could
be read without being cracked open—the three-dimensional tokens inside offered a
hidden guarantee for the graphic signs on the outside.

Soon, however, the marks impressed into the envelopes

replaced the tokens altogether, and records were kept on small

clay tablets instead. The production of tokens appears to have
ceased around 3100 B.C., when a system for graphically recording the spoken
language was emerging in Sumeria. The new script retained some symbols from

the older token system, but a basic conceptual change took place.

“What is logic?
To me two and two equals twenty-two, not four.”

MAN RAY
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Each token had represented a quantity of a particular product: a clay disc marked &8, for
example, stood for M, and could not be used to count any other kind of object. The
collection & & & & & signified H”H‘” M. umber and object were fused
together. The new writing system, however, paired a separate number symbol with a sign
for the object, so that [‘933}! meant five . The number symbol 33, meaning five, might be
paired with the sign for any object. Number was now independent from things: with the rise
of written language came a move away from concrete thought and toward abstraction.

Modern English contains a few words that signify a plurality of particular objects: a flock
of H‘HH a herd of H‘H‘" or a school of > »# »@ The English word pair
names objects or groups of objects to which doubleness is a natural state: a pair of ke B,
a pair of é@ a pair of db Modern Japanese has separate “number classes” for
different objects; words called “counters” are inserted between the number word and the
name of the object counted: for example, dai for vehicles, hai for glassfuls, ma for rooms,
mai for thin, flat objects, hon for long, cylindrical objects, go o-sya for train car numbers, and
so on. Linguists consider conventions such as these remnants of an older, less abstract stage
of thought, which conceived of number as an integral characteristic of the objects being

counted.

“The depicting of objects
is appropriate to a savage people;
signs of words to a barbaric people;
and the alphabet to a civilized people.”

J.J. ROUSSEAU
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DIGITS
Most verbal number sequences are organized into groups of ten; they are called “base ten.”
A number sequence can be devised with any other base, such as five or twelve; digital
computers, for example, use base two numbers, which employ the most minimal set of
symbols possible, zero and one, on and off. Yet no culture has been known to spontaneously
generate binary numbers; most cultures use ten. Why would the human mind be almost
universally compelled to
generate number sequences
with a base ten structure? s 5 The answer lies not in

the mind but in the body.
Human hands, equipped with ten fingers, are convenient devices for counting and calculating.
Numerous cultures use the hands and feet, fingers and toes, as the basis of number systems.
Aztec numeration is base twenty; thus thirty is expressed verbally as “twenty plus one,” and
forty is “two times twenty.”

20
19 quatre-vignt, which means

18

The modern French word

12 16 17 “four twenties,” is equivalent
to the English eighty. The human body readily suggests counting in fives, tens, and twenties:

our word digit comes from the Latin digitus, meaning “finger or toe.”

Europeans initially distrusted the zero.
A fifteenth-century French writer complained,

“Just as the rag doll wanted to be an eagle,
the donkey a lion,
and the monkey a queen,
the cifra [zero] put on airs and pretended to be

a digit.”
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The whole body can become a set of symbols for representing numbers. A technique used

by the Papuan natives of the Torres Strait assigns numerical values to positions on the body.

The verbal words identifying the numbers are each names for body parts, and some of the

words appear more than once.
For example, the word doro refers
to fingers from both the right
and left hands, and thus its
numerical value in any instance ’
would be made evident
only if the “speaker” 3
3
were also pointing to a body h
part. Thus the verbal names

have a nonverbal source, and

cannot function alone. ; annst
aoro
3 doro
4 doro

5 ubei

In its simplest form,
finger counting relies on
the principle of ordering:
seven fingers for seven
sheep. In the body system

19 atleft, each body part
stands for a unique step in
a sequence; it represents

a position in a series rather

18 ubei than a concrete object.

19 doro

20 doro

f; doro. In Europe, hand counting
ZL anust

systems capable of

representing numbers in the thousands and tens of thousands were widely used until the

ascendence of Hindu-Arabic numerals; the body provided a numerical vocabulary “spoken”

by hand in both the monastery and the marketplace. Writing is generally defined as a

method for depicting speech, yet the recurrence of the base ten sequence suggests that when

representing numbers, speech followed an example offered by non-verbal expression.
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ABACUS

The abacus, used for counting and computing in ancient Greece and Rome, remained
powerful until the rise of Hindu-Arabic numerals during the Renaissance. The abacus has
had a longer life in China and Japan, where it is still used alongside the electronic calculator.

On an abacus, each string of beads represents a power of ten, and

each bead is a unit. The horizontal division indicates groups of five,

allowing a number to be represented with fewer beads. Adding and

763804804
subtracting with an abacus involves manipulating physical objects rather than abstract

signs—the concreteness of the abacus makes it useful for teaching children arithmetic.
The Latin word abacus also means “table”: an abacus often consisted of a table that was cut
with grooves or simply marked with chalk lines, on which discs called “counters” were

moved about. Called “counting tables,” such numerical furniture was

used widely throughout Europe for both commercial and scholarly

arithmetic. Like Hindu-Arabic numerals, an abacus indicates

powers of ten by position. A major difference between the abacus and Hindu-Arabic

numerals is how to represent the absence of digits in a power of ten. The abacus achieved
: this quite sensibly: an empty column. The Hindu-Arabic system could not use an empty
: column, however, because a gap in a row of digits would indicate two distinct numbers.

Thus a symbol was invented to represent an empty set: the zero.

The Hindu-Arabic system became the numerical equivalent of the

w~

alphabet: abstract, concise, graphic. With the rise of the new

o¥3z
O¥3Z

numerals, the tradition of “writing” with objects began to disappear.

sources This essay relies on Georges Ifrah, From One to Zero:

A Universal History of Numbers (New York: Viking Penguin, 1981,
198s5), and Karl Menninger, Number Words and Number Symbols:

A Cultural History of Numbers (Cambridge: MIT Pres, 1958, 1969).
On Sumerian tokens, see Denise Schmandt-Besserat, “Tokens: Facts
and Interpretations,” Visible Language, Vol. XX, No. 3 (Summer

1986): 250-273.
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Otto Neurath, International
Picture Language. 1936.
Modeling Isotype after language,
Neurath showed how to build
compound signs out of
elementary units. Neurath’s
work extended beyond the
design of symbols, however, to
include the use of icons in
statistical charts. His theory of
information design included the
search for ways to organize
information that maximize their
visual impact. Collection of
Smithsonian Institution
Libraries, Cooper-Hewitt,
National Design Museum.
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bine for the second, red for the fast. Green
is wood, grass, field, young, early. Red is

U.S.A. biue, Germany black, France bive,
and so on.

PUTTING SIGNS TOGETHER
There is a sign for " shoe” {4 shac), and
with

relation to Goe another, Some examples !
Iron prochuced in U.S.A. iund other cosntries

1900 ULTO0000

1913 UUTRUU000000000C

1920 UULTUBLO0000
The chassges will be marde much dearer in
this way :

19060 Uty o000

913 UUUUEU 0000000000

920 VULUULUL 00000
(See Pictare 30).

Hirths sod deaths. Her it I insportant
1o see by how nmich ane amount 1S greater
than the othes.

L BEBBREB
DDBDD
z BEBERE
DD DDPDDD
8 BEBEE
DDBDD
1, more barths than deaths  greater
suaber of men ;
2, more deaths than births | simaller numbes
of men :

3, the sme sumber of biths and desths :
0 change in the oumber of snen, There
are bess births 1n 3, than in 1. and the same
sunber of deaths, and so on {see Proture
3, and, for companson, Picturs 35,

pictures put the amonnts in order of
size. Al these pictures scemm to be @
statement of the same thing : a fafling

in the bad example is of no value for
tearing.

Wreh wad Dosths 1o Grrrneny in 4 Tear

]
1

widh v v o3b
a8
st el P

sah onl wah o a2

P b s
Poross 3t

<t wh ok wieh i onf o2
al s o e o o2

:
i

i

§ #

= !u& 3 ;“
: ¢ 3 § H

‘BODDLBDPDD

Whatare 4, B,C, D?
Rtis not hard tosee 1 A fs cotton, B linen,
C chemically produced silk, D natural
silk (see Picture 29).

A number of rules are necessary if there
is not enly one soct of thing, but two or
‘more different sorts of things in some
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Modern Hieroglyphs

lﬁ and % are from the standard symbol set designed by Cook & Shanosky Associates in
collaboration with the American Institute of Graphic Arts in 1974. il and * are endorsed
by the U.S. Department of Transportation (p.0.1.). They belong to an international hiero-
glyphics of public infomation.* Their ancestors, ' and U were created by the Viennese
philosopher and social scientist Otto Neurath in the 1920s. Neurath and his colleagues con-
structed a universe of people ' l:' * Q & places , objects O ﬂ .

and actions dv, 7T, m He called his system Isotype @ , the International System of
* K

TYpographic Picture Education.

Although Neurath advocated the use of @iﬂ transportation signs, his primary
interest was in presenting social statistics in textbooks, posters, and educational museums.
In Neurath’s charts, a given symbol, such as £Z®, represented a quantity of people or
things; a series (SX™ X EE» EE®) of symbols represented a larger number of objects.
Thus a visual, perceptual Gestalt replaced abstract numerals in @ charts. Anticipating
Edward Tufte’s later writings on the display of data, Neurath developed practical guides for
representing #sina visually accessible way.

As a member of the Vienna Circle of philosophers in the 1920s, Otto Neurath was
a founder of logical positivism, a theory that brought together two opposing modes of

inquiry: rationalism, which studies reality through logic, geometry, and mathematics; and
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empiricism (or positivism), which claims that observation is the key to knowledge.

The €3 and its associated equipment—such as % and b—are the primary tools of

empirical knowledge. The logical positivists attempted to analyze language into a minimal

set of direct experiences, claiming that all languages can be reduced to a core of observa-

tions, such as blg, small, UP» g0 red, or black. With @ , Neurath translated a philosoph-
o
ical theory into a visual practice. The sign w is positive because as a picture, it is based in

L]
observation; T is logical because it concentrates the details of experience into a schematic

mark. Neurath aimed to combine the mechanical empiricism of photography [E -

the rational structures of mathematics and geometry @.

Although Neurath believed that pictures are objective and universal, the meanings

L] o

of international signs are culturally specific. We understand, for example, that ? and f

represent lavatory for men and lavatory for women. Yet the reference to toilets is left unstated.

A functional description, such as i and @‘ , might denote the difference between these
facilities more directly, but the signs’ conventional meaning still would have to be learned.

(] °

We distinguish ’ as male because he is contrasted against the figure * whose

gender is marked by a stylized reference to a garment sometimes worn by Western women.
] @

In the p.o.1. system, T refers to “people” in general except where he is contrasted with *

A o _ N
Thus ﬂ‘ does not mean drinking fountain for men; nor does mean elevator for men; and
P G n : :
nor does the sign H mean waiting room for men—'W stands in for man generically. The
) e 43 &
only place f appears in the p.o.T. system besides on lavatory doors is in 'd% the sign for

ticket sales. Here, where one person is offering a service to another, the designers deemed it

@ L]
appropriate to show ? assisting T
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The stylistic principles of Neurath’s g remain the basis of international pic-
tograms today: reduction and consistency. Many Isotype signs are flat shapes with little or no
interior detail, as in 7 v and EF®. These flat silhouettes suggest a rationalized theater
of shadows, in which signs appear to be the natural imprints of material objects—Plato’s

cave renovated into an empiricist % laboratory. When depth is expressed in % isomet-

ric drawings ““ﬂﬂ“ are used instead of traditional perspective. Parallel lines do not con-
verge, and dimension is fixed from foreground M to background.

Consistency governs the stylistic uniformity of a symbol set. The D.0.T. system, for
example, is a world of coordinated objects, including _%, a *' and H The
sign system designed for the Munich Olympics in 1972 was the semiotic climax of interna-

A . '

tional pictures: a geometric body alphabet * Il is deployed on a consistent grid: <.

? - ,ﬁk and \.(‘k .

The reduction and consistency of international pictures heighten their alphabetic
quality. Neurath’s * and U were a critique of writing that resembled writing, a utopian
effort to transcend the limitations of letters by exploiting the visual characteristics of
typography.**** Neurath’s preferred typeface was Futura, designed by Paul Renner
around 1926-27. Paralleling the machine aesthetic in architecture and industrial design,
Futura is stripped of references to handicraft and calligraphy. Neurath conceived of % as

i

clean, logical, free of redundancy: writing as a machine E { =g for living in.

The current figure ¥ might be called Helvetica Man, his style coordinating with the
g g ty g

favorite typeface of post-war institutional design culture. A more inclusive pictographic land-
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scape might be inhabited by variants of Helvetica Man that harmonize with other typefaces,

® [ ¢
such as Serif Man w, Italic Man F and Guseve Moan T .

[ ]
i and * are neither universal, self-evident, nor purely informational—like linguis-
tic signs, they must be learned; like other styles of drawing, they are culturally specific. When
we see * engraved over an airport door, we know she belongs to the language of public

o
information, not the language of commerce. Thus we do not mistake * for, say, brothel,

2 * L] L]
where ' might purchase the services of ’ The clean, geometric character of ' and * is

» o« ” o«

loaded with cultural associations—“public,” “neutral,” “modern.”

An international picture functions as a memento, a token for memory, a souvenir
for words. ”“ is restaurant asAis Paris. The very American Y is hardly the geometric
essence of drinking alcohol in airports, but like A a cocktail is a useful cliché for storing a
range of experiences. Likewise, ;-: 5» , /;?, ﬁ&, ; W, and ﬁ‘ﬁo taken from differ-
ent international picture sets, are helpful tags for remembering objects we tend to forget.

Otto Neurath believed that @ could transcend national boundaries and unify global
social life. By translating a philosophical theory into a popular medium, he fathered a new
breed of ABCs, whose progeny have populated public spaces across the industrial world.
Since the birth of Neurath’s ' and U designers and critics have framed new questions
about visual and verbal writing that acknowledge the cultural basis of images, symbols, and
experience. As we rethink the boundaries between words and pictures, Otto Neurath could
serve as a model for the graphic designer of the next millennium, %\ the language worker
equipped to use design and theory as tools for unearthing new questions and Tconstruct-

kkkkk

ing new answers.
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% This essay is based on research and writing initiated at The Cooper Union in 1986, with the exhibition
Global Signage: Semiotics and the Language of International Pictures, curated by Ellen Lupton. The essay “Reading
Isotype” was published in Design Issues 111/2 (1986): 47-58; and in Design Discourse, ed. Victor Margolin
{Chicago: University of Chicago Press, 1989). The global iconography of pictograms and logotypes was further
explored by Ellen Lupton and J. Abbott Miller in “Critical Wayfinding,” The Edge of the Millennium, ed. Susan
Yelavich (New York: Whitney Library of Design, 1993), 220-32.

The pictorial symbols endorsed by the p.o.7. are documented in Symbol Signs (New York: American Institute
of Graphic Arts, 1974). International symbols became a major interest of modernist graphic designers during
the 1960s and 7os. Martin Krampen surveyed the theory and practice of the movement in “Signs and Symbols
in Graphic Communication,” Design Quarterly 62 (1965). Print devoted a special issue to the subject,
November/December, 1962. On signage for the Olympic games, see Heiner Jacob and Masaru Katzumie, “Sign
Systems for International Events,” Print (November/December 1969): 40. The industrial designer Henry
Dreyfuss published the encyclopedic Symbol Source Book: An Authoritative Guide to International Graphic Symbols
in 1972 (New York: McGraw-Hill); an archive of his research materials is housed at Cooper-Hewitt, National

Design Museum.

®*E oo Neurath's colleagues included his wife, Marie Neurath, the Dutch graphic designer Gerd Arntz, and
the American graphic designer Rudolf Modley, who brought Isotype to the United States after working with
Neurath in Vienna. The Otto and Marie Neurath Collection is housed at the Reading University Library,
Reading, Great Britain. Neurath’s writings on Isotype include International Picture Language (Reading: Reading
University, 1980), facsimile of the 1936 edition; Basic by Isotype (London: Kegan Paul, 1937); and “From Vienna
Method to Isotype,” in Empiricism and Sociology, ed. Marie Neurath and Robert S. Cohen (Dordrecht, Holland:
D. Reidel, 1973). Critical works on Neurath and Isotype include Graphic Communication through Isotype, ed.
Michael Twyman (Reading: Reading University, 1975), 7-17; and Robin Kinross, “On the Influence of Isotype,”
Information Design Journal 11/2 (1981): 122-30. Works by Rudolf Modley include How to Use Pictorial Statistics
{New York: Harper and Brothers, 1937); A History of the War, In Maps, In Pictographs, In Words (New York:
Penguin, 1943); and Handbook of Pictorial Symbols (New York: Dover, 1976).

HKKE Neurath explained his philosophy in “Empirical Sociology: The Scientific Content of History and
Political Economy,” in Empiricism and Sociology, cited above. On logical positivism, see Peter Halfpenny,
Positivism and Sociology: Explaining Social Life (London: George Allen and Unwin, 1982).

On Neurath and his context, see William M. Johnston, “The Eclipse of a Universal Man,” in The Austrian Mind:
An Intellectual and Social History, 1848-1938 (Berkeley: University of California Press, 1972), 192-95.

**** Attempts to reform the alphabet into a more accurate reflection of speech were documented by
Herbert Spencer in The Visible Word (New York: Hastings House, 1968). Herbert Bayer discussed his own
writing reform efforts in “Basic Alphabet,” Print (May/June 1964): 16-20. Charles Bliss proposed a new
hieroglyphic script in which each character would “show the outline of the real thing, directly connected with

meaning” in Semantography (Blissymbolics) (Coogee, Australia: Semantography Publications, 1949).

***** Whereas Otto Neurath saw pictorial communication as an antidote to writing, other writers and
designers have addressed the overlaps between visual and verbal forms. On rhetoric and visual practices, see
Roland Barthes, “The Rhetoric of the Image,” in Image/Music/Text, trans. Stephen Heath (New York: Hill and
Wang, 1977); Gui Bonsieppe, “Visual/Verbal Rhetoric,” Ulm 14/16 (1965): 23-40; Hanno Ehses and Ellen
Lupton, Design Papers 5: Rhetorical Handbook (Halifax: Nova Scotia College of Art and Design, 1988); and
Katherine McCoy and David Frej, “Typography as Discourse,” I.D. 35 (March/April 1988): 34-7.
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Language of Dreams

1 Comparative studies of writing
include 1.]. Gelb, A Study of
Writing (Chicago: University of
Chicago Press, 1952, 1963);
Albertine Guar, A History of
Writing (London: The British
Library, 1984); and Roy Harris,
The Origin of Writing (La Salle, IL:
Open Court, 1986).
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According to Freud, dreams are organized
or “written” according to the principle of
the rebus, a form of expression employing
both words and pictures. An image of a
glove might stand for another object with a
similar structure, such as a sock or an enve-
lope, or it might stand for a memory associ-
ated with gloves, such as bad weather or
polite manners. The dream-glove might
stand also for a word whose sound or
spelling resembles the name glove, such as
love or grove. Freud argued that to decipher
a dream one must exchange the direct,
literal meaning of its images for indirect
substitutions.

This principle, called the rebus, is a
feature of numerous written languages,
from Egyptian hieroglyphics to modern
Japanese. According to many historians,
writing naturally evolves from pictographs
through various phonetic systems, climax-
ing in the alphabet, which analyzes the
sounds of a spoken language into tiny
repeatable elements. Discovery of the rebus
principle enables a culture to invent a
phonetic script.'

Japanese writing is built upon that of
Chinese, a logographic system that has
separate symbols for words and parts of
words, resulting in over 40,000 signs.
Chinese has numerous words that sound
the same but have different meanings,
called homophones. Thus Chinese writing,
while it appears cumbersome to
Westerners, is well-suited to the Chinese
language, because even though many of
its characters have similar or identical pro-
nunciations, they are graphically distinct.

Wi FORIEH 7' b 7uf MILBEELLTY —
72,0 R (rebus = ¥R TLbL S ELR P10 K
BO S ST R HE T ED T4, FHOA R
— B B P HEShOBR S LORL R E
WLTuAnblitdd A, Xid, BRIER Sk =+—5
FRLMGELIAH AR A R 2T HAD 1 b it ©
AEDNDTF 1 (glove) JHEX.TEE,DELHASIT
CATE (love) 10T B0FE (grove) s R BT Ah b LY
Ao 70 MIZLMGT 2B IRBEEN THEEDL A—2D
O ORI MR A H AR T I I L%
oy RF &

)= 7 2DEMNIE TS F DR X T H LI OHAE~
AL SGROBAL > TU T R 2Ol SO
PRIZLBE, HELR B DR BB RPaLI R 7
LHRCRRLIADO T EQESAD T 27Ny b 1
HEOFFE LT E 0 CHRELTTRELER L7200
THY—720FMOERIL->TH A FLAFE T HM
HralfEieh LI,

HACGED IR0 5 235, ULGED — 8- L 1B
THLPEREP R ORI SET T 2L TR RELT
FRLE@HMIL ED)V M 2D oot Uie dlEET IR
MR ERFELCHTHRIUFTRULEROHEN R E(DH
0T, TULLAEACRRICARbT CHLChEER L
WHEEELS Sl GRAEBB KR TUBECIZEIILh S
FUwLo BUUICOREICTRE DS EIR BT MR
BRI kLT,




The Chinese script already had been in
use for around 2,000 years when Korean
scholars introduced it to the Japanese court
in the fourth and fifth centuries AD
(Western time). The Japanese acquired
deep respect for Chinese civilization, and
some took on the ambitious task of learn-
ing its script. Initially, the Japanese used
Chinese characters to read and write in
Chinese, which became the official written
language of Japan's imperial court. By the
seventh century, however, more attempts
were made to write the Japanese language
with Chinese characters.”

This was no simple task. The Japanese
and Chinese spoken languages are totally
different in their grammar and phonology.
While many Chinese characters could be
exchanged directly for Japanese words,
some features of Japanese are impossible to
translate. For example, Japanese is heavily
inflected, meaning that the basic form of a
noun, verb, or modifier changes in differ-
ent grammatical settings. Chinese, in con-
trast, has few inflections. In this sense,
Japanese resembles Latin more than
Chinese! The principle of the rebus arose
to address such difficulties of translation:
a Chinese character could be used to stand
for a Japanese word or syllable unrelated
in meaning but similar in sound.

E B, 5 U BEOFR L TAADRELC
Aan s T T2 TERBIDOAELTU2LI AA Nidh
[E]o) TMZsR 85D BRIl TUd LI 22 TR EE
PREBLOEOITHERR S AP AL B TIOTE. M
DI AADRERNLO KGR - E T HA AN E
WTTAEITIOU bR, L LTI AL By
i TTHAZ 2B AALNELI,

TRRAESCEETEHVEE AT LI HAGELRIEED
FELS BT, GEREEAEP 2080 TT, 2{OETIE
DFFHAGECFE AN TH HAEOFBEL TR T
FADPRLILIAREL LD LDV T MEHIT oL, HAZEIRL
FEROFELD ML, D E0EAE D £, dhad), ) EmEEn
W DTRILD GEDK L TR T AL LT 2t
HeabpEE LB EIIILA LD R A CDITHA
ERBEHELIVN S T EIBTCREIILT )= 72D
FERRZ O LOMLCRIIEFTaH R LLOTT. T4
HhERENCIZMEED e Fap I ToacH HAG,
—ED - Ei OB T TRT I HRAECIZET T,

2 For discussions of the Japanese script, see Yaeko Sato
Habein, The History of the Japanese Written Language
(Tokyo: University of Tokyo Press, 1984); Wolfgang
Hadminsky and Mark Spahn, Kanji and Kana:

A Handbook and Dictionary of the Japanese Writing System
(Rutland, VT and Tokyo: Chatles E. Tuttle Company,
1981); and Roy Andrew Miller, The fapanese Language
(Chicago: University of Chicago Press, 1967), Chapter 3,
“Writing Systems,” g1-140.
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The chart at right is a thought game that
invites the English reader to imagine design-
ing a written form for English if the Latin
alphabet did not exist. Imagine that a sophisti-
cated neighboring civilization has a writing
system, but that we have none. We will call
this writing system Airport-moji (or Airport-
script). We will pretend to invent an English

writing system out of these hieroglyphs.
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pictograph
ERXF

man and woman

B

knife and fork
FT—7Er{7

—_——
_i'

a man dreams of a question
HEEEH#DA

a car dreams of a key

HEFHDE

Bt Jie

We begin our task by trying to guess the
meaning of Airport-moji. Some of the charac-
ters appear to be simple, direct depictions of
objects (man and woman, or knife and fork).
Others, however, are more obscure. Consider,
for example, the character that shows a giant
key floating above a car: if we interpreted this
sign as a literal depiction of a scene, we might
read “a car dreams of key.” A figurative sign
interpreted for its literal meaning is called a
pictograph. A pictograph does not refer to a
word in a particular language, but to a physi-
cal object in the real world.

While such fanciful scenarios as “a car
dreaming of a key” have an appealing charm,
we would find little use for such a specific

sign in writing the English language.

THEELC T IDEREHTEEDGIFERPEDT
AFLL, Wbl MPZOE KO UrbHoET
VRS- USRS LIRARND TN LE S R P I ED NS 4
DR P A T UL r e MU TALE ZOH
WREFEALPTDIEAOLIERIIMR T XL
TEDFEWEIE KL GBI F R L i
SETRE U Ftcud TR EAL N DR
LA BOPRSUE SF & 19T Okl /M ¥ 188 SO0 &3
ELTRREA EEClId hO AL

ideograph
REXF

toilets

° L]

My -
restaurant
LRS-

@ hotel information
I"_-| RFL A TAA—ia

- .2 car rental

=

Perhaps instead we should combine the indi-
vidual meanings of the two pictures (car and
key) to create a third meaning. The whole
sign could mean car key, parking, or “Please
lock your car,” but upon consulting with
native writers of Airport-moji, we discover that
the real meaning of the sign is car rental.
Such a sign is called an ideograph, because it
stands for a concept or “idea” rather than a
material object.

Chinese characters borrowed to write the
Japanese language are called kanji. A kun
reading of kanji employs the Chinese charac-
ter for its Chinese meaning, but assigns it a

Japanese pronunciation.
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We soon run into difficulty, however, using
Airport-moji to write English. Consider, for
example, the familiar English proper name
Johnny Carson. Rather than invent a new
ideograph for it, we could use existing charac-
ters to stand for the sounds of the spoken
name. (The rebus above relies on an English
slang word for toilet — john.) The whole
rebus reads “john-knee car-son.”

In Japanese, some readings of kanji
(called on readings) employ the Chinese
rather than the Japanese pronunciation of the
character. For example, the on reading of the
kanji for “mountain” is san, a Chinese word,
while the kun reading of the same character is

yama, the Japanese word for “mountain.”

Tl U e ECREL E(DILNMII LR b
(b BT LE3.Fa=— H—V ) lVHRBTEE
TARAIREC LS TERLTUI3O HLOREXT
PRPTAOICT T GFETARBDEMDH,
PHHLT Ya=— H—vr b0y S EEEBRTHIL
HIT3E T (LEROHURD Y 2 LI RFEOLE
T DF (Johnknee Car-son) x> LEMa=
— #— > (John-knee Car-son) jt&t® i+,
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syllabary
HEXF

car

cup
hy7

cut
Hut (E15)

cat
Fruh 8)

@s— g D

By employing the drawing of a car to stand for
the English syllable car, we begin to create a
syllabary, a set of symbols representing all the
consonant-vowel pairs of a language.

Modern Japanese katakana and hiragana
(together called kana) are indigenous phonet-
ic sign systems used in addition to the
Chinese kanji. Both katakana and hiragana
are syllabaries.

In theory, kana could have replaced the
unwieldy collection of kanji, but because of
Japan’s continued respect for Chinese culture
and attachment to the subtle connotations
and graphic variety enabled by its characters,
kanji have remained a central element of

Japanese writing.

LLEED # (car) 1LV FELEEDONo—1
SR A A THIET AL TER T, Thb
LIDSENTSTOFEHPART2ILOTasLY
D—ARELIEDTORET T,

BWICAAREOT K FETER % (R Hizdbs T
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For&koLTedT,
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alphabet
EFiaeEa

A is for alcohol
FaA—ILDA

B is for boat
H—trDB

Cis for car (and key)
H—(EF—)DC

Cis for cigarette (and smoke)
S HLyMERE—2)DC

l» BY | H4

An alphabet abstracts the sounds of a spoken
language into even smaller units, assigning
separate symbols to consonants and vowels.
Western culture reveres its alphabet as the
most rational of all writing systems, but in
practice, the Latin alphabet is full of irregular-
ities: The letter C, for example, can sound like
the initial letters in either car and key or
cigarette and smoke.

Attempts to reform such irregularities in
English, like efforts to eliminate kanji from
Japanese, have largely failed. It is unlikely that
our spelling system will ever become more
rational. The alphabet is not the perfect cli-
max of writing’s “natural” evolution, but it

has seeped into the pores of our culture.
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