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Each issueconcentrates-on a single topic, examining it from aad
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From The Jirectior

Dear Friends:

People have produced a number of ditferent alphabets to record the world's languages.
some of which vou'l learn about in this issue of £xplormg. But Ud like to call attention to
averv special alphabet. one that is important to all of us regardless of which languages we
speak. 1t's an alphabet of just four letters —A. €& G and 7—and 1t represents the tanguage
of DNA. the chemical language of tife.

This language shapes physical characteristics such as vour eve color and height. and it
also influences vour susceptibility to certain diseases. Ineverv cell. A, €. G, and T (which
stand for the chemicals adenine, cvtosine. guanine. and thymine) form a seemingly endless
string of 3 billion letters. What finally gives meaning to this combination of chemical
buitding blocks 1s the precise order of the letters along the string. A. €. G. and T form about
100,000 perragraphs. or genes. which are compiled in 24 columes. or chuomosomes. This
genetic information is like a huge, personalized encyclopedia one that is presen: in all the
cells of vour body,

Yau can explore all the conundrums that surround the language of life and the genetics
of huntan beings in the Exploratorium’s current exhibition. Diving into the Gene Pool.
You can investigate the basic chemistry of DNA and learn how our cells transcribe. translate.
and proofread our genetic code as they go about their task of synthesizing proteins. At other
exhibits. vou can find out how DNA fingerprinting works. or how geneticists determine the
order of the four letters in DNA,

Diving into the Gene Pool also emphasizes some of the ethical. social, and legal issues
surrounding the current genetic revolution. Would vou want to know whether you were
susceptible to a particutar disease if there were no cure available? Could you be excluded
from health insurance or life insurance on the basis of a genetic test?

0f course. the Exploratorium canrot provide answers to all the emerging questions. but
we invite vou to contribute to the dialogue in the "Points of View” section of Diring into
the Gene Pool. Consider the case studies provided, read the talk-back board to find out other
people’s viespoints. and then add vour own. If vou have access to the Internet, you can also
subscribe* to the ETHEX listserver, an on-line discussion of these ethical issues. developed by
the Exploratorium in cotlaboration with the International Bioethics Institute.

{ look forward to seeing vou at the exhibition,

Sincerely,

Goéry Delacote
Executive Director

*To subscribe to ETHEX, send us the
following E-mail message:

To: li1stprecdexplioratorum. edu
From: [rour name and E-mad address]
Subjeet [eave blank]
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The Puzzle of Linear B
_ by Paul Doherty e .
A bundred vears ago. arcbagologists _
discovered tablets bearing anunknown * * -
language. Here are the glues that belped solve
’ oL this mystery-

H i

Y AR
.., , ., AStoryofLetterss _ , , .

The History of the,

‘Modern Roman Alphabet
v 'r - ﬂeg:mnng with the j?st;bnou'n albbﬁbef—— - p
;o jel’boenuym of 1190 8¢~ ,bepos;emn
this issue traces the major changes leading to
the Ieﬂers e use mdm

AR R AR R

Y Y

-~ Departments ‘
: oy r / i
' AR |
P A 2 [——
First Word (e
-7 - ;ops .
S Shrinking the Alphabet -l
- . s oL S
Lefters Take Shape ~ R ’ 192
' by Judith Brand i .o
Yquare and curved, tlnck’ and tl;m lela’borarel - 4f Aoy e Fragments ( (
L —and strcanzlnzod—~fbe st),le ofhyters /J;l\ T S :/ Short Subjects A

changed !l,rrougbom bistory. from the time of
the Komans to the age gj'lbe co m])uter
-0

14

. s r { r - 7 ! - o, e e T Y
7 ' L o ' [ A /. ' Ask Us M
S G ’/ .- -4 ) . r-J4
R 7’ 7 7 “‘Héw Do You Spelfl That Sound? ’ Answers to Readers’ Questions g
~ . by Richard Brooks
! ro ’ r dFind out why pr(mmnumguor{lcbufh C . 14 r .’
: common and Imfamtlmr may n()! belp: rou
At o R A Z piut them i urmnu - -+ - + - Reviews & Resources — ~~
Try This! — . Tools & Toys :
\beeaaarign Amusements G e e e s .o ) R Related Reading by
by Ellen Klages Credits & Acknowledgments by
Challenge yousself with these alphabet games. A e O A ] - : oo
- — 16
: S : ’ ot . o ' Exploratorium News -
Q _ oo e e e L s v . . . Parterships in Education PR

E [ Cloring e A/ et
oring 7he Alphalx
. ekt n e a2




E

Q

First Word

by Pai Murphy

hen the
Exploratorium staff
began talking about this issue
of Exploring magazine,
Judith Brand. the magazine's
production editor (soon to be
editor). described an unfortunate game of
Scrabble. When Judith was visiting Norway, she
and her traveling companions decided to play a
game with the hotel’s Scrabble set one rainy
afternoon. They drew their tiles and settled down
to plav—mbut soon discovered that they couldn’t.
The game just didn't work. Piaver after player
was stumped. They could make a few short
words—like ddog or cat—Dbut not long ones

That seemed strange to me. Scrabble is
Scrabble, right? You choose letters and make
words What's the problem?

On the lid of the Scrabble game box, vou'll
find a list of the letters of the alphiabet. Beside
each tetter, vou'll see the number of points vou
earn for using that letter and the number of tiles
printed with that letter. Joe Edley (two-time
National Scrabble Champion) of the National
Scrabble Association was kind enough to provide
us with the same information from Scrabble
games designed for use in various languages.
When we compared the fetter fists for English and
Norwegian topposite page), we tound the
problem. Take a look, and vou'll see what tmean

10 vou're an English speaker plaving with 4
< pabble game made for Norway, vou'll quickly

RIC

Aruitoxt provided by Eic:

find vourself running short of £5 and /s and 0.
In generat, vou'll be low on vowels-—there are
forty-four vowels in the English version. but only
thirts-four in the Norwegian, even . vou count
the & and the As and ¢s. You may not miss the ¢
or X or Z, letters that don’t appear in the
Norwegian game. But what are vou going to do
with those extra As and £ and fs?

1t turns out that the distribution of letter tiles
in a Scrabble set—which always seemed some-
what arbitran to me—isn't arbiteary at all,
Before deciding how many copies of each letter to

P U

include in the game—and the approprizate value
to assign to each letter. That's why the English
language version provides twelve £5, each worth
only one poit, but only one Q. which is worth ten
points. Mosher inctuded many /s so that plavers
could make words ending in -irng and -ion.

‘vnal brings us bick to that troublesome
Norwegian Scrabble game. Though English and
Norwegian more or less share an alphabet,
Norwegian words use some letters more frequently
than English—and some less frequently. Trving
to spetl out English words using the distribution

R T

If you're an English speaker playing with a Scrabble game

made for Norway, you'll quickly find yourself running

short of Es and Is and Os. It turns out that the distribution

of letter tiles in a Scrabble set isn't arbitrary at all.

include in the game, the inventor of Scrabble, :n
out-of-work architect named Alfred Mosher,
painstakingly analvzed English word strueture.

Obviously some letters appeared more frequently .

than others —but which ones?

To figure out the relative frequency with
which letters were used iy English words, Mosher
examined the front page of the New York Times
and counted how many times cach letter of the
alphabet appeared. Armed with this mformation,
le decided how many tiles with cach letter to

of letters appropriate to Norwegian is. as Judith
discovered, a difficult proposition. Imagime
playing after all the £3 have run out.

That would be a challenge. but I'm confident
that it can be done. Why am 1 so sure? Well,
plaving Scrabble without £5 is not so different
from the creation of a lipogram. a piece of
writing 1 whiel the author has disallowed the
tse of one or more letters.

For centuries, writers have been creating,
works that lack letters. Perhaps the most diligent

Exploring 7he Alpheebet




of the Greek Tipograun writers was Trvphiodorus. @
poet of the fifth centun s« Tryphiodorus wrote a
wwenty-four-volume epre poem on the adventures
ot Odvsseus 1 the first baok, titled Alpha. he
omitted the Greek Tetter alpha. In the second
book. titled Befer. he did without that letter. One
bv one, he excluded every letter of the Greek
alpliabet. Latin writer Fulgentius followed
Tryphiodorus's lead and *vrote a book with
twenty-three chapters. Eachieft out one letter of
the Latin alphabet.

I more recent times. A. Ross Eckler is noted
for creating lipogranumatic versions of ~Mary Had
a Little Lamb.” Here's “Poilv Owned Oune Little
Sheep.” his version of the poem omitting the
letter.t.

Polly otened one iittle sheep.

its fleece shone white like snow,

Ervery region where Polly went

The sheep did surely go:

He followed ber to school ore time,

Which broke the rigid ru ¢:

The children frolicke.d in their room

10 see the shecp i chool.

He has also done versions of the poem that omit
the letters 3. /. 7. and £ And as a finale. he wrote
one version that uses ouly half the letters of the
alphabet: A C D EH LLM N PR S and T

PAFullToxt Provided by ERIC

But Eckler's work pales to insignificance
heside A Vel a recently published novel written
i French by Georges Perec and translated
Gilbert Adair. The entire novel, a detective story
about the disappearance of a claracter named
Anton Vowl, omits the letter £. As James Kincaid
wrote in a New York Times teview of the book:
“Imagine having virtually no past tense; no defi-
nite article: few personal pronouns: no here,
there. where. when: no be: no elephant; no eve.
ear, nose., elbow: no ves: no love: no sex!”

Perec and his translator manage the task
quite handily, and for that, 1 salute them. If vou
want to et a feeling for the magnitude of their
feat, trv rewriting ~Marv Had a Little Lamb™ or
some other stmple verse without any #s. (You'll
find Eckler's version on page 14.)

If vou give up halfway through. join the club.
Though I'ny a professional writer, reputed to he
good with words, this sort of endeavor is bevond
me. The effort of rewniting “Mary Had a Litle
Lamb"” without anv /s made me cranky and frus-
trated. [ could probably do without Z or  or even

/. but that's where T draw the line.

I {ove the letters of the English alphabet, every
last one of them. If I ever find myself in Norway
on a rainy afternoon, challenged to a game of
Scrabble on a Norwegian set. [ will smile and
abdicate graciously while murmuring softly about
how [ simplv can’t do without the .\ ®

bahu<xi<=dmuovoz;an-:mqmonw>

English Scrabble

1 point
3 points
3 points
2 points
} point
4 points
2 points
+ points
I point
8 points
S points
1 point
3 points
! point
1 point
3 points
10 points
1 point
1 point
1 point
1 point
4 points
<4 points
8 points
+ points
10 points
none
none
none

Norwegian Scrabble

9 tiles | point 7 tiles
2 tiles 4 points 3 tiles
Itiles 10 points 1 tile
4 tiles 1 point 5 tiles
12 tiles 1 point 9 tiles
2tiles 2 points 4 tiles
3 tiles I points 4 tiles
2tiles 3 points 3 tiles
9 tiles 1 point 5 tiles
1 tile 4 points 2 tiles
! tile 2 points 4 tiles
1 tiles 1 point 5 tiles
2 tiles 2 points 3 tiles
0 tiles 1 point 6 tiles
8 tiles 2 points - tiles
2tiles 4 points 2 tiles
I tile none
6 tiles 1 point 6 tiles
4 tiles 1 point 6 tiles
6 tiles 1 point 6 tiles
4 tiles 4 points 3 tiles
2 tiles 4 points 3 tiles
2 tiles 8 points 1 tile
1 tile none
ltiles 6 points 1tile
1 tile none
6 points 1 tile
5 points 2 tiles
4 points 2 tiles

If you're used to the English
version of Scrabble. playing
with a Russian Scrabble
game, like the one here. is
even more frustrating than
playing with a Norwegian
game. Sce if you can find
these words that use the
Cyrillic alphabet: doctor,
relociped (bicycle). rost-
bif (roast beef). rodka.
alligator. da (yes), and
nyet (no).
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Linear A, which LINEAR A

LINEXNR B

CYPRIOTE

shares some Y

characters with ? ’r 2N
linear B and
Cypriote, has yet # 2 * PA
to be deciphered.
7 > 5 ro
T K T v

janguages. Assuming that linear B foltowed the
same pattern as Cypriote, he looked for symbols
for vowels and for consonants followed by vowels.
He then examined liow frequently linear B char-
acters occurred in words. Analvsis of the
heginnings of words indicated that symbols
resembling a double axe. a throne, and a capital
A with an eatra
har might be
vowels.

Ventris wi
particularly
interested in
word endings.

SA S€ $1 so su EmmettBennett
had determined

ﬁ :‘}3 A T gﬁ thiat the vertical
colunins of

TA TeE TL TO TU gmbolson

The pattern of vowels and consonants

some tablets

in Cypriote script provided a clue cru- were numbers

cial to the interpretation of linear B.

{n deciphering
these symbols, he theorized that the two charac-
ters alongside the numerical totals at the bottom
of most columns were probably the linear B word
for fotal. \entris noted that
; ,Y\ two words marked the
numerical totals. Both had
the same initial character,
:::n?::osl;;ﬁ“ but the word on tablets with
one form of the drawings of men used an
linear B word ending character different
for total. from the ending on tavlets
with pictures of women. Knowing that Latin.
Spanish. and French nouns have endings that
indicate gender. Ventris believed that the two |
linear B endings also mdicated gender.
Another clue was that some words appeared

Q
ploring 7he Alphabet

Y
¥ oex
/o
T 1o
Linear B

Linear A B

?'2 ﬁ . '/; I'd

often on the tablets from Crete but were absent
from those found at Pylos. Ventris guessed that
these words were the names of towns and that the
most common ones mentioned were Knossos and
its harbor, Amnisos, names that survive today. {f
the characters representing these two towns were
ko no so and a mi ni so. the double-headed axe
was indeed the vowel a.

In linear B as in Cypriote. there was no way to
represent a lone consonant like the final s of
Kn0ssos OF 10 represent 1o CONSONANLS 1n i fow.
\Vowels were added between consonants, and the s
at the end was dropped. The character for so in
A mi ni so also appeared at the end of one of the
words for fotal. Therefore, the linear B words for
fotal became foso and fosa. the phonetic spellings
of the masculine and feminine forms of the Greek
words for fufal. Knowing the ssimbols for fo. .
and so enabled Ventris to figure out other words.
He then announced to the world that linear B was
ancient Greek written with a different alphabet.

After Ventris published his decipherment in
1952, Blegen released a previously unpublished
linear B tablet. The so-called Tripod Tablet bore
drawings of various containers and included a
tripod. Next to the tripod was a word which.
according to Ventris's decipherment. transtated to
1 ri po. 1tis a word that English has borrowed
from the Greek.

In the best tradition of science, analvsis of data
led to a theory that then explained new discoveries.
Linear B was a script for writing late Bronze Age
Greek and was in use at the time of the Trojan War.
around 1240 B.c. Tts decipherment never proved
that Carl Blegen had found the palace of King
Nestor. More important. however, the deciphered
script allows s to read one of the earliest forms of
the Greek language, from over 3.200 vears ago.

g Cypriote

WHAT DO THE TABLETS SAY?
On the tablets. the Minvans wrote detailed accounis.
mwventories, and lists. such as the followmg:

¢ Koldos the shepherd holds a ivase from the
village: 48 liters of wheat:

e one pair of wheels bound with bronze, unfit
for service:

« to the mustress of the labyrinth, one amphora
of honey.

The last example is particularly interesting
stnce the palice of Kn-wsos is associated with King
Minos. who, according w tegend. kept the
Minotaur imprisoned in a labvrinthine maze. The
Minoan civilization is named for King Minos.

No one vet
knows why linear
B disappeared.
Archacologsts
figured out one
reason why
examples of the
script are rare.
Normally made
of unbaked clav.
the tablets were
intended as a
temporary
medium. The
Minoans would
break up the tablets, mix the pieces with water,
and shape new tablets. Perhaps the contents were
copied onto paper before the clav was reused.

{f vou are intrigued by this story, you might
take a crack at another script, linear A. Tablets
written in linear A are found throughou! Crete. not
just in and around palaces. Linear A shares ten
characters with linear B, but it has never been
deciphered. The puzzle awais.

ti-ri-po
(tripod)

Dne lincar B tablet rc\ealed that the word
tripod originated over 3,000 years ago.

N

Archaeologist Arthur Evans first discov-
ered linear B tablets at the palace of
Knossos on the isle of Crete in 1900.




00K FOR A MOMENT at the
inscription from the Trajan
Column shown below. You
will recognize the letters
even though you may not be
able to read the Latin words.
By the first century a.n.,
d C e\ | when the cotumn was
erected. the Romans were
. using an alphabet of twenty-three capital
letters—letters that we still use today.

During the passing centuries, however,
different writing tools (chisel. pen. printing press.
and computer) and different writing materials
(stone. papyrus. vellum, and paper) have brought
about modifications in letterforms. Along the way.
different styles of writing have emerged. and new
letters have been added to accommodate the
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.. &1 , i u* ‘hpegins with “The Scnate and the people of Rome to the
- ‘1' ez " A vas Netva Trajan. son of Nerva Augustus.”
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serif

ascender

distinetive souids of
various languages.

The elegant fupicary. or stone-
cut, capitals on the Trajan Column, probably
drawn first with a stiff brush. were incised with a
that-edged chisel. Although these letters contain
beautiful curves. there seems to have been @ pret-
crence for angles. which are more easily cat. The
thin lines perpendicalar to the ends of the

x-height

SQUARE CAPITALS

strokes—calied seryfs—are a visually pleasing
wity o finish 4 stroke with a clnsel.

The farmal manuscripts of the Roman penod
were written with 4 reed pen on papyras, i
square capilals resembling the lapidary tetters.
Fhese caprtals. time-consuming to write, required
several strokes per letter. But the result was a
manuscript of considerable dignity. thought suit-
able for important works such as the poems of
Virgil. Various other o
letterforms were also 1
emploved by the
Romans. depending on
the writer's purpose. -
Informal writing, for
example, was done in
an early curstre. a
tlowing wiiting in
which the pen rarely feaves the page between
letters. U'nlike todav's informal writing, however,
this wits a cursive of all capital letters

By the fourth century, the Romans were using
letters that were rounder and tacked serifs. These
letters, called wncicls. were easily formed by reed
or quill pens and could be written more quickly

chisel (right).

roman halfFancial

than the squae capitals. But not quickly enough.
As scribes hurried to fulfilt the increased demand
for their praducts. » fundamentat change evolved
New fetterforms called xemuuncials. or
/)(1//' unctals were developen, some of which

E KC ploring 7he Alpbabet
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Historians debate whether serifs originated as a way of

refining the stroke of a letter written with brush and ink  jyational hands from
(left) or of finishing a stroke carved in stone with a

dg hud elements that ascended above

descender

or descended below: the average

character height. Today we call
these lowercase letters. The Bible and other
religious works were copied in uncial and semi-
uncial writing. The Romans also developed a
second form of cursive writing, called namuscule
carsiee. which incorporated lowercase fetters
as well

After the collapse of the western Roman

Empire in the fifth century. scribes contmued to
use uncrats and senuncuals for formal manu-

cawhnsun minuleule’

scripts. Cursive writing, however, began to vary
from region to region. resulting in what are
called necttonad Hands. Wtalian, Merovingian m
France, Visigothic in Spain. Germanic, and
Insulat. or Anglo-Irish. These national hands
would later influence early forms of type in
various parts of

n ~ s .

b i Lurope.
‘ According to type
4 scholar Daniel

P S

Berkeley Updike. the
emergence of these

Roman cursive is

analogous to the
evolution of the Romance [anguages from Latin
Without the strong central authority of the empire,
both the spoken language aad the writing style
developed distinet regronal characteristics

gotine tertura quabrata

Charlemagne. who became king of the Franks
m ~68 and fater ruled much of Western Europe,
wats it patron of learnmg, He wanted to preserve
the important works of the past, and he set
exacting standards for both scholarship and
calligraphy s scribes, who studied the Roman
semunctal writing. created a fowercase alpha
bet known as the Curaline. or Carolimpun.
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Fourteenth-century scribes revived the read-
able, elegant Carolingian minuscule for
works such as Petrarch’s De Vita Solitaria of
1345 (above). In the 42-line Bible (below).
Gutenberg used movable type to repluate the
nanuscript hand of the mid-1400s.
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mirnuscule—praised by calligrapliers for
its grace and clarity

An importeat characteristic of this
alphabet was that. in general, each letter
stood lone. There were few ligatures, or
fetter combinations that are joined
together and written as one character, such
as the “f” ligature still used in type. The
Caroline nunuscule is a direct ancestor of
the lowercase script and tvpe forms that we
use today, and the treatment of the letters
as separate units explains why this
alphabet was easily adaptable to tvpe,

The Caroline minuscule spread
throughoat Western Europe, but it was
followed by a second wave of national
hands. By the thirteenth century, writing
stvles that emploved narrow, heaw letters
had emerged. These manuscript stvles are
known by a variety of names, the most
descriptive of which is black letter.
because the black calor of these heavy
letters overpowered the light background
on which they were written.

These black-fetter hands are also known as
Gothic—a term introduced by the Italian
humanists of the fifteenth century. The human-
ists. who revived Carolingian writing along with
their study of classical Latin texts, used Gothic as
aterm of derision: 1o them, the black-letter forims
were barbarous, so they named them after the
bharbaric Goths who had invaded Rome in the
fifth century.

Etr Salomon ex plona
wtioné conftitur: & dni
L fua.In principio ante

Type designed and printed by Nicolas Jenson
in the fifteenth century.

The Gothic hand besan as a condensed form
of the Caroline minuscule, probabh as a space
s device, and evolved into narrow, pointed
fetters This formal style was popular when
printing was developed i Europe—twas the
hand mitated in the Bible prnted i about 1433
and attnbuted to Johannes Guienberg,

Most of us have been taught that Gutenberg
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$t. Gregory the Great, known as an avid writer. appears on a carved
ivory relief with three equally diligent scribes. The small panel
decorated a German church service book from the tenth century.

invented the printing press. Printing from
movable tvpe was developed in Asia considerably
carher, although printing was probably invented
independently in Europe. Gutenberg's Bible is of
such high quality, however, that it is unlikely to
have been the first European attempt at printing.
Scholirs theorize that printing in the Netherlands
imay have preceded Gutenberg's efforts. Gutenbery,
will never lose his place in historv, though: he is
still credited with inventing a machine that cast
type in quantity. enabling the production of books
for the “mass imarket™ of the tine.

Gutenberg's motivations are interesting to
consider. He was apparently trving to create a
facsimile of the manuseript page. He designed a
Farge number of hgatures, for instance, which
would have been unnecessary except to emulate

» ontibusut crebris poffint onfiftes
P anderead efhunmfolem.fi forte.
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sisteenth-century type designed by Aldus Manutius,
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the writing of a calligrapher. Most likely
he saw 'amself competing with the catlig-
rapher to produce a faster, cheaper
product. rather than practicing a new art.

As printing continued to follow the
precedents of handwriting, new tvpes
were modeled on the humanist hand of
the Renaissance—a style of tvpe we call
roman. Working in Venice in the fate
1400y, the French printer Nicolas Jenson
produced remarkably beautiful roman
tvpe that was successtul in its own time
and is stilt used as 2 model todas. In
1500, 2 humanstic cursive was trans-
Lated into tvpe by the mfluential talian
printer Aldus Manutius. This type was
called Afefine after its creator. but we
Kknow it as tfelic—the name used by the
early imitators of Aldus’s work.

We think of italic type as a subset of
roman, and we often use it for emphasis
within roman tvpe. But in the sixteenth
century—-the age of the italic. particu-
farly in ftaly—entire books were set in

these types. The narrow width of italic

letters resubted in smaller. less expensive

hooks that could reach a wider readership.
From fenson’s time until our own. 2 great
variety of roman typefaces have been created.
Thev're grouped into classes hased on characters-
tics suich as the way the serifs are formed and the
variation between the thick and thin parts of the
fetters. Some of the changes in tvpefaces were due

Garamond
Baskerville

Bodoni

Old style. transitional. and inodern typefaces.

0 technology—umprovements in the printing
press and the avalability of different Kinds of paper
made moee delicate hines possible, for example.
Oled stvle. the style of the first roman types,
most closety resembles letter - antten with a pen
There’s a gradual transtiion from thick to thin
strohes and not much overall difference m thick-
ness Transitional tpes, mtroduced i the
etghteenth centun and designed tor a smnother
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paper. leve tore contrast between thick and thin
strokes, with the tunstrokes mueh futer than
those of old stle tpes e strokes of wacdern
tpes, developed uethe Lite vighteenth and carly
nmeteentlecentunes. change abruptly between
thick and thin and hiave even more contrast. The

Helvetica

serifs are pertectly strarghe, and the resemblance
1o pen-written letters 1s distant.

Tvpefices from these three clisses of romun
tpe e all inuse today, 1 vou e a compuer,
vor mean find Garamaond told sty ley, Baskenalle
cransitionaly, and Bodont cnodenty on the font
menur. Tev printing a document m each of these
taces and see whether vou can discern the ditfer-
ences among then

The twentieth cerrury is the century of the
sans senf tvpetace. w it Helvetica being the prime
example Suns sertf tpe—tvpe without serifs and
ustilly with strokes ol equal werght -=w it devel-
oped in the early nineteenth centun, probably
from the lettering used by sign painters.

TEKTON
Ex Pouto

Accordimg to tepe designer Stumner Stone, sans
sentf type hits been embraced in our time by
industry and corporate culture becase it is untra-
ditional. functional. impersenal . and universal. It
s the tvpe of subway signs and highway signs and
of the ubiquitoas office memo

Althouglt the sans senif letterform clearlv
accipies a plice of ajer importance. nins
people who work with type feel that it isn t eflec
tve nsmal] sizes and is unstutable for long,
paassages of test Others argue that serit and sais
sertt tvpetaces e equally legible, and that we re
simply maore sccustomed o sent tpe from
reading hooks and aewspapers: The results fro
studies e rieonclusise - hat s somethine to
think abont when vort chase i tpetace for vour
nest repart orother sociment

The tventieth centun s also the age of the
compuiter - ool that lets nulhons of peaple
\( feet typetaces tor thensebves and atlows nny

E KC oring 7he Alphabet
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more peaple to design type than in the past. An
exploston of zetivity has led to the ereation of
many new typefiaces—there may be as many as
20.000 to choose from today

Some of the current experimentation with
type design is based on forms of handwritmg, A
tepetace called Tekton, for ustance. :s based on
the lettering style used by archutects. There are a
tamber of new serpt tvpefaces such s Ex Ponto,
IUs even possible to have a personal font designed
hased on vour handwritmg, (See fouls & T,
page 14.) Nextyear's holiday letter from Cousin
Emma may he created on her compuiter with
characters based on her own illegible scrawl,

Other contemporary tvpe designers look to the
past. seeking inspiration from earlier tvpe forms
and from calligraphy. The tpeface used in
Explormng is a condensed form ot Garamond. a
recent revival of a tvpetace designed in sixteenth-
century France by Claude Garamond. The Bodoni
illustrated on the opposite page is 4 199+ design
hased directly on tvpe created by Giambattista
Bodoni in the cignteenth century. A tvpeface
called Poetica, issued in 1992, recalls ltalian
calligraphy from the sixteenth century. A new
typeface based on the famous Jenson roman will
be released soon. There is even a new capital-
letter ts peface called Trajan. based on the
lapidan letters of ancient Rome

Graphic designers, as well as manv other
people with personal computers, have access t0.za
almost endless variety of typel .lLL‘\——l\l\ {ites
that can be formal or tancitii, Mrong or delicate.
plam or dranatic; l\n‘...lﬁ:\ that can evoke any
Tustortca peried, set anv mood. Tvpography can
provide it yésual interpretation of content.
enhancrdg awnters work Butaf it's mismaiched
with the wnter's ideas, typography can nuslead or
confuse the reader.

The nest time vou prck up o boak or an adver-
tisitig hrochure, or perhaps as vou glance through
this magazine. ke a look at the rpetaces wsed
and how the tspe s arranged on the page Tk
about what the tpe suggests concerning, the
iterial von are about to read Then tund out if
those vestiad pronuses aee fulfitled »
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R spelling of a word. Step 1s a good example of
a word in which everv sonnd is represented
by a single letter. When you pronounce it. You

- ‘;"henlwas oh,
: T eightish, I asked my

\‘ ad to buy mea ;‘;m l;ear four sounds that correspond to the
: e our letters.
pair of the sweedy Compare this with the word thozght. Say
shoes” that I had ¥ the word aloud so vou can hear the different
seen in his mail- sounds. The letters 75 stand for the first sound.
ough the second, and ¢ the last. Seven letters

order catalog  are used 1o represent these three sounds.
He looked puzzled after |

Latin used an adaptatior: of the Etruscan
alphabet from about the seventh century B.c.
BB This Latin alphabet. also called the Roman
3 alphabet. had twenty letters that represented
the sounds of its fifteen consonants and its five
vowels. Although 1t facked a strict one-to-one
correspondence of letters and sounds, it was
quite close. When Latin speakers started
borrowing words from Greek. they adopted
Greek letters to stand for some of the sounds
previously unheard in Latin. By the \yme the
English language adapted the Roman
alphabet, before the sixth century A0, it had
twenty-three letters. Three more—j. «, and
w—were added to the a'phabet between the
late sixth and late fifteenth centuries.

Standard American English—the English
we hear spoken on TV—has twenty-four conso-
nant sounds represented by twenty-one letters and
twelve basic vowel sounds represented by five
letters. With an alphabet of twenty-six letters.
English is short of the ideal one-to-one sound-to-
letter correspondence. Because of this shortage of
letters. some sounds have to be represented with
digraphs. two letters that function as a single
letter. Ch, gh, and /h. for example, act as single
units when they are part of the same syllable. In
words like church. rougk, thigh, and thy. these
digraphs serve as single sounds distinct from the

posed the quuuon Knowing that his hearing
vras less than pexfect. | repeated my request a tad
louder and pointed to the picture of the “sweedy
shoes.” “You mean suede?” he said. “Yeah,” |
replied hattheartedly and somewhat embar-
rassed. as | began to focus more on the weird
word than on the snappy footwear | coveted.

This episode sloow my confidence in
reading and spelling, I had trusted that spelling
the words [ said and pronouncing the words [
saw written down would be relatively straight-
forward. Little did I know then about all the
complexities and subtleties that make up the
story of spelling,. Swede is only one of many
words in the English language that is riot
spelled the way it sounds.

Shortages and
Redundancies Oneofthe
main reasons for the discrepancies betvern
speiling and sound in the English language is
the alphabet 1tself. When the relative merits of
different alphabets are discussed. an alphavet s
commonly considered the most efficient when it
has one and only one letter for each sound in
the language.

This sound-to-letter correspondence means
that there is no ambiguity or redundancy in the

You can do whatcha want,
but don’t step on my
blue -seedy shoes!

by Richa:d Brooks
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sotnds of the individual letters that make up
the digraph.

The alphabet also bas redundant letters—that
is, some sounds cin he represented with more
than one letter. For example. circle and syrup
have the same initial sound represented by
different letters. Other letters represent miore than
one sound. like the g in gothic and gentle. All of
this helps create confusion and inconsistency.

Standasrcization to
fre Reocite ourlinguistic fore-
bears did not set out to create spelling inconsis-
tencies. Centuries ago. English words were spelled
much as they sounded. The word kright has been
spelled much like this for the last thousand vears.
and each letter was meant to be pronounced.
Since all fetters in a word were uttered, there were
no silent letters, like the p in psychology of the b
in debt. Manuscripts of the time were hand-
written, and the dialects of the writers were
reflected in their transcriptions. Whether they
were writing in their best formal Latin or in the
vernacular, they spelled the words the way that
they pronounced them. This practice preserved
regional dialects and provided a generally accu-
rate record of the pronunciation of the times.

The beginning of printing in England. in
1476, marked the beginning of the discrepancy
between spelling and pronunciation. When
printers started commitling words to type, they
initially tried to follow the spetlings in medieval
manuscripts. even though the pronunciation of
words had changed substantially since the
Middle Ages. Some printers had scholarly preten-
sions and tried to correct the medieval
treatments of words. Other printers, who weren't

native speakers of the English language, were
simply dreadful spellers.

Many of the printers’ ways of spelling. regard-
less of linguistic consistency, were preserved for
many years to come. An example is the word fuzdt.
It was once spelled fuute and was pronounced the
same as fought. Because it was thought to be
related to the word fulse. the letter / was inserted.
Hundreds of vears later. this / was pronounced.

London had a notable effect on the English
language we use today because the earliest presses
were located there. The prestige associated with
learning from books made the London dialect of

where in England, the look and sound of the
language might be verv different.

Printing presses helped increase levels of
literacy. Not only were more books available, but
they were published in English as well as in Latin.
As part of the new Renaissance passion for
learnedness, English scholars enriched their
discourse with fine Continental embellishment,
chiefly words borrowed from Latin and Greek.

As this pattern continued to engage the elite,
words borrowed from other languages entered the
English language mainstream and began to
influence the spelling of native English words.

A Linguistic

Mel,ttng PP o€ Rules of English
spelling have to b fairly omate to handle the
inventory of sounds that have come into the
English language from a great variety of sources—
from Germanic languages, such as Old English
and Scandinavian; from Romance languages,
such as Latin and Norman French; from Greek:
and from other languages in Europe and else-
where in the world. Borrowed words, the standard
source for new sounds in a language, were
initially adopted whole. Both their spelling and
their pronunciation were essentially kept intact.

With continued use, the pronunciation of
these borrowed words, or loan words, conformed
to the prevailing rules for English words. or the
sounds of these words were incorporated into the
English language—but their spelling continued
with little change. One example is the sound
represented by the letter s in the word measure
and by the second g in garage. which came to
the English language from French. Initially this
sound was heard only in the particular words that
English borrowed from French. Later the sound
was adopted for other words that weren't French
in origin, such as cashmere.

Words from other languages will continue to
enrich the English language. The easiest ones to
assimilate are simple to spell in their native
language. such as enchilada from Spanish. Or
they can be transcribed phonetically into the
Roman alphabet. such as hibachi from Japanese.
Of course. words aren't horrowed simply because
they’re easy to assimilate. As our contacts with
people around the globe increase, we will need to
borrow words—including those that are difficult

The Mad Chaw Party

0000600000300 000000 0
Dertvation of selected words used in this
Dassage from Alice’s Adventures in Wonderland
reveal the diverse borrowings that bave
entered the English language.

“Have some wine,” the March Hare said in an encour-
aging tone.
Alice looked all round the table, but there was
nothing on it but tea. “I don't see any wine," she
remarked.
“There isn't any,” said the March Hare.

“Then it wasn't very civil of you to offer it," said Alice
angily.
“Itwasn't very civil of you to sit down without beiig
invited,” said the March Hare,

March: From the Old French marz, derived from the
Latin term Merisis Mards—ihe “Month of Mars,”
who was the god of war. During March, amorous male
hares cavort through the English counu'yslde——henoe h
the expression “mad as a March hare.”. TR

‘Bacourage: From the 0ld French enwmgier, fiter-

ally “to hearten or give courage to,” frokn the Latin
cor, meaning “hwt e

Alice: From the Middle Er'gllshAlys, the Old French
Alfz, and the 0ld High German Adalbeldis, There is
also Alicia, a modem invention based on Latin.
Table: From the Latin tabula, meaning “board” as
well as “table.” In the English expreslon “room and
board,” board refers to meals, o
Tea: From ¢, in the Chinese dialect of Xlamen, a
derivation also reflected in the French £b¢, the
Spanish #. and the German Tee. All but forgotten is
chaw, the seventeenth-century English word for the
same beverage, from Mandarin cb'a. .
Very: From the Middle English verai, which came
from the French vrai and the Latin verus. Each
means “true.” Usually the short everyday words in
English are Anglo-Saxon in origin, but here one of
the most common words Is exposed as an Immigrant
from the Mediterranean,

Civil: From the Latin cirs. meaning “clty.” The
March Hare, whose name indicates rural begin-
nings, may hardly be the one to point out breaches

the fifteenth century worth emulating, 1f the to pronounce and frustrating to spell—that Incivility. ®
Cﬂr“c\l printing presses had been located else- reflect our shared knowledge and experiences. @
]: lorm;, The Alphabet . 0
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In English. we read the letters
in a word from left to right. But
some words—1tihe mom. peep.
Hannah. and retator—read the
same backward as they do forward.
These words are called palindronies.
from the Greek word palindromos.
which means “running back
again.” Sentences—even groups of
sentences—can also be palin-
dromes. In a palindromic sentence.
the words themselves aren’t neces-
sarily palindromes: instead. the
entire construction can be read
backward or forward.

Most palindromic phirases don’t
make much sense. but you might be
able to come up with rationales for
some of these:

o Era. can [ stab bals in a cave?

o Was it Eliot's toilet ! sau?

o Ten animals { slam in a net.

o Tarzan raised Desi Arnaz” rat.

e Straw? No. too stupid a fad.
1 put soot on warls!

o No deril. No garden. One
dragon lived on.

Early dictionaries were son:e-
times little more than collections of
difficult words. (After all. why would
anyone need a dictionary for the
easy ones?) As a result, they've
become valuable sources for rare
words and linguistic curiosities. An
infamous entry from a 1930 dic-
tionary was the word dord, which
(according to the hook) meant
“densitv,” Later editions of the same
dictionary omitted the word. What
happened to it? Apparently. a
compiler of the 1930 edition had
made an unfortunate mistake. The
folder in which he had collected
instances of both D and d being
used as abbreviatons for the word
density was marked " or d"—
hence dord made its surprising
appearance.
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For archaeologists. one of the
first steps in deciphering an ancient
inscription is figuring out which
way 1o read it. This isn't always a
simple task. Even English. which is
customarily read from left to right,
is sometimes tead from top to
bottom (on the spine of a book. for
instance). or even in a circle (on the
edge of a coin or the inside of a
seal). Modern Arabic. like ancient
Egyptian, reads from right to left.
Traditional Japanese is read from
top to bottom: some ancient Greek
texts are read from bottom to top.
Other languages switch back and
forth. Linguists call this character-
istic boustrophedon, which means
“ox turning” {n Greek. It refers to
the way an ox plows a field. going
first in one direction. and then
turning and going in the opposite
direction. Some early Greek boustro-
phedons read from left to right with
the letters facing in one direction.
and then, on the next line. from
right to left with the letters facing in
the opposite direction. Wooden
tablets found on Easter Island in the
1960s display an interesting form of
boustrophedon. The reader reads
across one line. then flips the tablet
upside down to read the next line.

For centuries. people have been
searching for hidden meaning in
the written word. By assigning,

numbers to letters of the alphabet
and then analyzing the resulting
mathematical patterns. people of
many different beliefs and cultures
have hoped to uncover deeper
meanings than words themselves
may reveal. Some look for concealed
messages in the Bible: others search
for prophecies and predictions. For
the English alphabet, proponents of
these beliefs usually number the
letters consecutively: A=1, B=2.
=3, etc. Intriguing relationships
such as these have been found:

KEEP  11+5+5+16 =37
+0FF 154646 =17
GRASS  "+18+1+19+19 =04

ARM + BEND = ELBOW
KING + CHAIR = THRONE
ALL + VOTE = DEMOCRACY

In his will, British playwright
George Bernard Shaw (1856-1950)
offered a prize for the creation of an
alphabet based on the sounds of
English words. Between 1957 and
1958, the executors of Shaw's estate
gathered almost 500 proposals; in

IS WAV [ W Ye
STNCH N @ 1T\t

* If George Bernard
1AW 8 ipiitnet naa
prevailed, this is
how we wouid be
reading his famouns
liae, “The rain in
Spain falls mainly
on the plain,”

azisccsctmara i,

1939, they put together the best of
four different systems to create
“Shaw’s alphabet.”

In accordance with Shaw’s will.
his play Androcles and the Lion
became the new alphabet's show-
piece. A special edition of the plav
printed the text in Shaw’s alphabet
next to the conventional alphabet to
show off the new svstem's efficiency.
Shaw, who felt that the traditional
alphabet was not flexible enough to
record all the sounds of the English
language. expected his alphabet to
become the primary writing system
for the English-speaking world.
Instead. Shaw's alphabet has
become a linguistic curiosity, with
one delightful feature: since it
records the sound of the spoken
word, anvone reading the original
text out loud pronounces the words
with a distinct British accent.

In these days of newspapers and
computers, it's easy to take the
written word for granted. But before
the printing press, the laboriously
copied documents created by
monastic scribes were rare and
priceless objects. In the twelfth
century, stealing a manuscript was a
serious crime. As one hand-copied
medieval Bible warned: “If anyone
take away this book, let him di/e the )
death: let him be fried in a pan: let
the falling sickness/and fever seize
him: let him & broker on the
wheel, and hzﬁged. Amen.” @
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There are tiwenty-six letters in the English alpbabet. Theoretically. they can be combined in
any of 403.290.000.000.000.000.000.000.000 different ways. Most of these. howerer. just
create nonsense. Here are some of the more practical and inferesting combinations for you

10 play with. (Answers on page 14).

A Q-T..
FUN-EM?

NLETTER PERFECT

A pangram is a sentence that contains all twenty
six letters of the alpliabet. The best pangrams use
the fewest letters; a perfect pangram contains
twenty-six letters. As you can see from the exam-
ples below, as the number of letters decreases. so
does the meaning of the sentence.

By Jore! My quick study of lexicography
won a prize! (41 letlers)

The five boxing wizards fump quickly. (31)

Quariz glyph fob vex'd cum finks. (26)

(Ctem 15 2 Welsh word that imeans “valley )

What's the shortest pangram yoz can make?

NpWere verFieT

If vou find pangrams too confining, trv creating
a sentence or paragraph with twenty-six
words—in alphabetical order, like this:

Able-bodied. conscientious dustimen
emplying filthy garbage bandle indescrib
able junk. Kitchen leflovers make noxious
odors. producing quite revolting stenches.
This wneholesome vegetation won't
xactly vield seal.

(Extra challenge: Can vou create one that uses a
word'that really begins with an \?)

E MC‘:pl()ring 7he Alphabet

A ruText provided by Eric =

e

O What word contains twenly-six lefters.
but bus only three svllables?

3 What's wunusual about the order of these
numbers?

85491761032

RHroW 7'VE SATD MY ZYXS

If you l:ke secret messages, here’s a simple way to
use alphabetical order to create a code. Write
down the alphabet in the regular order. Under it,
write the alphabet in reverse—so it starts with Z
and ends with 4.

ABCDPEYGHIJKLXENOPQRSETUVWNXYZ
ZYXWVUTSRQPONMLRKIIBGFEDRCBA

Inthiscode. A=2Z, B=Y. andsoon.

The sentence "THIS IS IN CODE"
would come out "GSRH RH RM XLWV'™

O Can you transtate the sentence below,
using the reverse-alphabet code?

OVG’'H ERBRG GSV
VCKOLIZGLIRFN!

N voWEL PLAY

The twenty-six letters of the alphabet are divided
into five vowels and twenty-one consonants

’,;' - __xﬁ .-

by Ellen Klages

(counting v as a consonant). Most words have a
halance of both. but some words have unique
vowel and consonant combinations.

© Two words in English contain all the
vowels—. ¢, i, 0. u—in alphabetical erder.
Do you know what they are?

A What two words use all the vowels in
rererse order?

© Most words have more consonants than
vowels. Can vou think of a fourteen-letter
word that starts with a consonant. then alter-
nates vowels and consonants?

@ What one consonant can vou use thirteen
times to make the letters below into a sentence?

ARIMACINAROYLEISLESS
ARAVATINTHANAILINIOLO.

N0 sAY eAN v e?

© What do people h:ave but men. women.
and children don't?

L]
8 What happens twice in a moment, but
only once in a month, and never in a thou-
sand vears?

@ [f vou go to the end of the world. what do

you find?

© How many peas are in a peck?
The first three riddles play with the fact that when
we read words as units of meaning, we don't
think of them as collections of letters. The last
riddle works because the names of sorhe letters of

the alphabet sound like whole words—p (pea).
C (sea. see), ! (tea), f (eve).

NP s-A s XN

Letters that sound like words can also be used to
create sentences that look like random letters—
until you read them aloud.

0.1CU. (Oh. I see you.)
L-N S X-M-N-N U, (Ellen is examining vou.)

Try to “translate” these three. Once vou get the
hang of these riddles, vou may want to tryv to
make up your own.

ODN-MESNJL
AIMNLF IMND4S,
OYRUNT-XA-L-ETENL-RG 9
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Asik Us

by Mary K. Miller

- —

Why does a shower curtain become attracted to
vou while voure taking a shower?
— Matt V.
Sent from cyberspace

1 know the teeling. After a long werkout at the
gvm, 1 ook forward to a nice hot shower, and
mstead 1 oftenr get a close encounter with a
ctammy shower curtain. I know it's not my nag-
netic personality attracting the curtan, so 've
suspected it has something to do with airflow.
Somehow, the outside air pushes against the
shower curtain, which in turn pushes against my
unsuspecting leg.

teart Walker. who for vears wrote the Amateur
Scientist column for Screntific American. mvesti-
gated this curious hathroom phenomenon in the
magazine’s june 1988 issue. To study the wr
currents in and around his shower, he brought a
lighted candle into the shower stall and watched
the direction the flame was drawn toward by

currents. In spite of the tendency for water to
douse the candle. Walker reported that his expen-
ment worked well. (Walker recommended that if
sot want to 1y this experiment, vou should keep
asecond flaming candle outside the shower to
relight a doused wick, but that vou shouid take
care nog to let the unattended flame catch the
bathroom on fire.)

From the telltale movements of the candle
flame. Walker discovered that the patterns of
airflow mside a hot shower are actually quie
complex. Air immediately around the warm
falling water is drawn. or entrained. into the
spray. Some of this air heats up and rises to the
top of the shower stall: the rest tlows to the
hottom of the stall. Air from outside the shower
flows in from above and either side of the curtain
to .eplace some. but not all. of the air trapped by
th: fallmg water. Inside the shower. there is less
air available. This causes 4 region of lower pres-
sure between the curtain and the water. The
higher atmospheric pressure outside the shower
pushes on the curtam. and before vou know it.
vou're feeling the unwelcome caresses of « cold
sheet of plastic.

Taking an especially hot shower onlv enhinces
the effect. Air heated by hot water draining from the
floor of the shower flows along the outside of the
curtain and gives it an extra push toward vour leg.

Of course. vou could partially solve this
problemn by taking a cold shower. If that dvesnt
appeal to vou, vou could attach weights or
magnets to the bottom of the curtain or trv plas-
tering the wet plastic to the inside of the shower.
That's usually enough to keep it from invading
your spice. [ ]
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2 Thes re arranued i aiphabetical
order eight fne four gime e

Now I've Said My ZYXs
ILET S VIS THE ENPLORATOREE M

| ahstemiotes fuaccdios

3 permimilitude

4 g (A gnimacing, gargorle s less
aggrasatng than & wegimg
aigolo ) =

0O Say Can U C?

1 Theletter p

2 The letter m

4 The letter o

+ tine

D S-A S NX-L-N

1 The enerms s mqas

2 bamanelt Lamomn the lorest

3 Wh are vou i reane Actualiv . |
have an allern
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READING THE PAST

Tools & Toys

I was about three when [ mastered the
alphabet song. 1've been told that I marched
arotind my nursery school shouting
“Elemenopee!™ at the top of my tungs for several
days. 1 thought | had a handle on this whole
alphabet thing untit Mikey Zuckov joined our
second-grade class midvear. His mother was from
Russia. and for show-and-telt he brought in a
first-grade reader—in Cyrillic. T ran home with
the astounding news thi... there was another
alphabet, only to have my mom pull out the
encyvclopadia and show me that there were also
Greek letters. and Hebrew, and Arabic. It was
mind-hoggling.

Fortunately for myv seven-vear-old brain, Mom
didn’t tell me about Egvptian hieroglyphics or
Mava glvphs. But now | know :t lot about these
and other fascinating writing svstems. thanks to
the Reading the Past series ($9.95 per book.
University of California Press). Each of these
stim volumes covers a single alphabetic topic—
runes. linear B. cuneiform—discussing history,
archaeology. and lingwstics. The books are itlus-
trated with maps and photos that put the ancient
languages into a vivid context.

For a simpler introduction to letters and
svmbols, I recommend a beautiful set of wooden
Alphabet Cubes (850.00). One face of each
cube has a letter in the Roman (English)
alphabet: four other faces have Cyrillic. Greek.
Hebrew, and Arabic letters. The sixth side of each
cube has part of a puzzle consisting of cuneiform
characters. The whole set comes packaged in a
woaden box with a handy chant and a minihistory
of all five alphabets

These blocks are nice to hold. but vou can’t
tell the difference 1 the letters by touch—-they're
panted on On my Read a Mat: Braille Alphabet

Exploring 7he Alpbeabot
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placemar ($4.29) 1 can actually feel the rused
letters of the Braille alphabet This washable
plastic mat is divided into squiatres. each with a
printed picture and a word—-1pple. Bord

Yo-vo. Zebra —and also 2 rised letter and
word in Braille.

To find out more about Braille and other
alphabets. [read Writing: A Fact and Fnn
Book (38.95. Addison-Weslev) by Amanda
Lewis. illustrated by Heather Collins. Five chapters
have pictures. examples, and diagrams about
alplutbets aud svmbols: pens, tpewriters. and other
writing toals: handwnung and calligraphy; books
and printing: and reading and writing. {t's agreat
book tor kids. full of hoth imformation and actmi-
ties: Chinese brush painting: making vour own
chalk, paper, or book. even analvzing vour hingd-
writing,.

[ decided not to analyze v handwriting—
half the time [ can barely decipher it. But that
wis hefore Egot mv own Personal Font (§99.93,
Signature Software, Mac or Windows). The
company sent me 2 form to fill out. asking me to
write odd words Ttke oxyobe. rvbema. gl
kagrels inside little blue boxes. The words cover
just about any letter combination vou car think
of—including punctuation marks. So | fifled the
form out—as neatly as [ could—and mailed it
back. In just afew weeks,

Tlis 3 an e)rt»v.ﬂc o’[ my
handuritia Created Wit
Dersomal Fomt!

I got a computer disk in the
mail When [ loaded it into my system and
opened up my word-processing program, there
was McGee, a font that's mv very own hand-
writing. Now | can print out “handwritten”
letters that people can e uath read!

-~ Betsy MeGee

Except for Personal Fout. all of these ttews are
arailable jrom the Exploratorium Store. u bere
vou can shop in person or order by phone ot
1-800- 359 9899, Prices and avadlabify are
subject to change 1o order Personal Font
tand many other handiwriing fontsy contact
Signature Software. 489 North Eighth Street.
Hood River, OR 97031: {-800-925-88540)

Q
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Related Reading N i Word Wavs Press, 1992, This amusing <him
volume contains an alphabetical histing of even
The Puzzie of Linear B b Paul Doherty paimdrome the author contd incover.
Readwmg the Past: Linear BB and Related scripts R
Iv John Chadwick. Berkeles. Cniversity of Credits & Acknowledgements

Cahfornia Press. 1987, Thns short. readable
account of the decipherment of linear B is
complete with illustrations of linear B texts.
The Codde Breakers by David Kahin, New York:
MacMillan. 1967, One chapter describes the
decipherment of many ancient texts. including

ILLUSTRATIONS are by David Barker unless other-
wise noted. PAGE 3 AND PAGE 14, Poems from An
Almanac of Words at Play by Willard 8.9, Espy.
New York: Clarkson Potter. 1975, PAGES 4=3. Photo
and illustrations from the CD-ROM Screntific
American: Exploring Ancient Cities. San
Francisco. Sumena, 1994 PAGES 6-9 Photos cour-
tesv of the John M Wing Foundation the Newberry
Library. Speerat thanks to Sumner Stone of Stone
Tvpe Foundn for lis kind assastance. and to Fred
Bradv of Adobe Svstems for generously supphving
several of the typefaces tHustrated in this article.
Squiare capitals by Garv Crounse. Half-uncial,
Carolingian minuscule. and Gothic lettering from
Medheral Calligraphy: Its Historv and Technique
by Mare Drogin, Montclair, N.J.: Allenheld. Oumun
& Co.. 1980. Type development time line ad:pted
from On Stone: The Art and Use of Typography on
the Personal Compaiter by Summer Stone, San
Francisco: Bedford Arts, 1991. PAGES 10-11.
Thanks to Dr. Geoffrev Pullum for his wit, wisdom,
and insight on all matters linguistic. PAGE 14:
Iustration by Metlissa Alexander. PAGE 16: Photo
by Amy Snvder.

linear B, with good examples of the deciphering
process

Letters Take Shape by judith Brand

Veeheral calligraphy: its Lhston: and Techgie
Atare Drogin. Montelar, N 12 Allanbeld, Osmun
& Co.. 1980. Instructions for writing twelve
different manuscript styles are provided. along
with a concise. well-illustrated history of callig-
raphy from the Roman Square Capital through
the Huntamst Bookhand.

The Elements of Tvpographic Shie by Robert
Bringhurst. Vancouver. Hartley & Marks, {9492,
Bringhurst clearly and elegantly explains the
principles of typography and page lavout and
presents samples of many individual tpefaces

How Do You 3pell That Sound?

by Richard Brooks

An Introduction to Language. Thivd Edition by
Victoria Fromkin and Robert Rodman. New
York: Holt, Rinchart and Winston. 1983 This
begmning lingistics textbook makes for mter-
esting reading, The clear. mformal style is dosed
with conue strip illustrations of 2 number of
linguistic phenomena,

The Origins and Development of the Enghsh
Language, Second Edition by Thomas Pyvles
New York: Harcourt Brace Jovanovieh. 1971
This standard text. though echimeal. 1s reward-

ing for the dedicated lay reader and a treasury

, : Next Issue
of information
Try This! Abecedarian Amusements Why don‘t you ever see giant ants? How do
by Ellen Klages moviemakers use tinv models to make real
Ihe Oxjord Greede to Mord Gemes by Tony istic disasters on the big scrcen? What would
wigarde. New York- Oxford University Press, happen to vour house if it suddenly doubled
1984, Wavs 1o play with words, Tetters. and insize? You'll find fascinating stones of size,
fanguage fill this interesting compendinm scale, and structure in the next issue ol
From A to Zotamorl* The Dictionary of Exploring magazine.

Palindromes by Stephen | Chism Morristown,




When the Exploratoriam’s
Lile Serenees Departiment began
1o plan it current exlibition.
Ieang ot ihe Gene Pool, in
1993, 4 ke step to be included
m the story of genetic research
wis the imvention ot a compli-
cated device called the auto-
mated DNA sequeneer

This nuchime. nanufactured
m the mud- 19805 by Applied
Bioststems—a Bay Area bio-
technology company that has
since merged with Perkins-
Elmer. 4 New Jersev-hased
firm—revohitionized the speed
by which the human genome
could be decoded. The discoven
accelerated by decades the field
of genetic research and its appli-
cations, the theme of the
museum’s 2iring nto the Gene Pool exhibiton

“We had this wdea tor an exhubit called Crock-
g the Cocde and approached Applied Bicsvstenms
for funding.” recalls Charles Carlson. director of
thie museun's Life Sciences Department. The
company’s enthusiastic response delighted Carlsan
and his staft Notonly did Applied Biosvstems
contribute $32.000 to deselop the interactive
educatonal exhibit. but it entered an active part-
nerslup with the Exploratorium to develop the
content of the Crackmg the Code exhibit.

“André Marion. the company’s founder and
CEO. it longtime Exploratorium supporter. thought
our exhibit was a wonderful idea,” said Carlson
“He opened up s Tab and sent out his R&D statf
to help us develop the exlubit. As a result. we got
a tisthand feel for how DX is sequenced. The
experience made a tremendous impact on our
plannmg for the Gene Pool exhibition ™

successtul partnerships hike the one between
the Exploratoriunm and Applied Biosystems go one
step bevond the corporate contributions ineréas-
gy necessany W keep the museum’s programs
tunded and its doors open: These collaborations
are destgned 1o allow each party to build upon
the other’s expertise

“The parmerstup with Applied Biossstems
resulted fn oar developig an important perma-
nent exhihit for the Exploratorium.” said
@ “irlson ~ Applied Biosystems. on the other hand.

had an opportunity to develop an educational
produict and make a kind of payhack to edacanon.”

As one of the few musenros teking & leader
ship position natienally in science education
reform, the Exploratorium provides unigue pair-
imgs for corporations conitted to community
involvement. particularly in the field of educa-
ton. Offering expertise in teaching hands-on
science and access to schools irvolvea with
sctence education ieform. the Exploratorium
served as i testing ground for more than one
high-tech comporation iterested in making an
vductional impact.

Apple Computer. for nstance. entered into 2
jomt research project with the Exploratorium m
1992, following the donaton of eguipment from
\pple’s now-defunct San Francisco Multimedia
Lab to the museum m 1990, That contribution
led 10 the creation of the Center for Media and
Communication. now one of the museum’s core
departments. I oversees such public programs as
the Internet Station and the new Learming Studie

Since then, as part of its Media Rich Colla-
borative Learning (MERICTEY project. Apple has
worked continvously with the Exploratorium to
develop science programs in i multimedia
wlecommucations project conducted m the

Ross School District i Marin County. This spring,

the Exploratorium provided a umgtie service for
Hewlett-Packard. .\ part of 1ts K-6 Hands-On

Scrence Program. H-P's
nitensive education imtiatne,
the company contricted with
the School my the
Exploratorium (3ITE) to
tran thirty teachers from
seven school districts in
Northern California. Oregon,
and Washington in the use of
inquirv-based teaching in
science education,

For two weeks, from Apnl
30 to Mav 12, teachers from
SITE conducted workshops in
presenting theonies of hght
and color with quiry
instruction. This is an area
for which the Exploratorium
lhas recently recerved a $5.5
mutlion grant from the
National Science Foundation

~Children tearn better through doing. but
teirchers must be tramed in how to move away
{rom textbook-driven mstruction into teaching
through hands-on exploration. Staff development
to train teachers is critical in science education
reforn,” explained Nanev Thomas, national
contributions manager at Hewlett-Packard, H-P
has sponsored the K-6 Hands-On Science Program
for three vears as part of the company’s Corporate
Citizenslup olyective 1t now supports science
education i twenty -five school districts through-
out the country.

The Exploratoriun has collaborative projects
i the works with other computer companies. As
part of the Science Learnmg Network. a national
consortim of six science museums. the Explora-
torium will work with Unisvs to develop a new
scrence educttion software program. Computer
gifts and loans for special museum exhibitions,
such as the Maltinedia Play gronnd. are often
accompanied by statf assistance m addition o
hardware loans. Quantum Corp.. for instance.
developed the exlnbit How Hard Disks Work,
which was used in the Multimedia Playveround

Such collaboratse partnerships ennich the
Exploratorium, the corporate culture of compa-
ntes. and the commurmiy at large. For all parties
concerned, the pashack is knowing that some-
thing conerete has been done to make this a
better world to ve ny )

ERIC
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Zxmieratorium
Jursoeriers

Major Donors

Januan 1-March 31, 1903

$50.000 and above

Anonvimous

The William |. Hume Fuicd of the Tides
Foundation

$25.000 and above

Quantunt Corporation

Unisvs Comoration

$10.000 and above

Acuson Corparitien

Chevron

Deloitte & Touche LLP

Ernst & Young LLP

Fritz Compamies, fne

GAP Foundation

Genentech, Inc.

Dr. Harvey Glasser

Ms. Joan D). McCauley

The Ann M. Martn Foundation, Inc.

Morris Foundation

New Enterprise Assoctdies

Pillsbun Madison & Sutro

Mrs. Paul L. Wattis

Dr. and Mrs. Alejandro Zaffaroni

$5,000 and above

Ashfield & Company. Ine

Berlex Laboratories

Comdisco Foundation/Mr. and
Mrs, Vincent L Ricei

Martin and Shoshana Gerstel

Dr. Adele J. Goldberg

Richard and Rhoda Goldman Fund

I1BM Comoration

Mr Craug W Johnson

Mr. and Mes. €. Richard Kramlicn

KRON-TV/Chronicle Broadcasting,
Company

Mr. David Packard

Paragraphics

Sierra Ventures

Rubv M Sisson Trust

Levi Strauss Foundation

Svnopsis, Ine

$2,500 and above
Asset Management Compan
Bank of Mmenica
Bechtel Group. Ine
Chalone Wine Group
E ltcor:m\v Plant Service

Aruitoxt provided by Eic:

Ridgeis C. Evers

Mr.and M. F Warren Hellman
Dr. and M. 1L Richard Jolison
International Data Group

LS Logic Corp

Topline Tovs

U.S. Venture Partrers

T.B. Walker Foundation

$1.000 and above
Alonzo Printing Co.. In¢
Anonvimous
Blue Print Service Group, [ne.
Crvstal Gevser Water Compant
Domaine Chandon
Ms. Pameda S, Duffy and
Mr. Gerald P. Yoachum
Guenoc Estate Winery
Mr.and Mrs. Scott R. Heldfoud
Mr. Richard J. Holloway
Ms. Sally Lilienthal
Ms. Rathleen Mclean
Network General Corporation
Pacific Gas and Electric Compann
Page Street Press
Mr. and Mrs. Max Palevsky
Arthur and Toni Rock
St. Supérv Vinevards and Winery
See’s Candies
Mr. and Mss. John Stuppin
Vector Laboratories. Ing.
Mr.and Mrs. Brooks Walker [r.
Mr.and Mrs. Alfred S. Wilsev
Wilson. Sonsini, Goodrich & Rosati
Foundation
Matching Gifts
Clorox Company Foundation
First Interstate Bank of California
GAP Foundation
Household International
R.H. Macy & Company, Inc.
Transamerica Foundation

Baci lssues

Exploring Backlist

Itvourd like to fill out vour
Exploring collection. or if vou're
miterested in any of the topies listed
below. the fallowing issues of
Exploring are still available.

o Explorig Bridges: Find out about
natural bridges—-on the earth and
on the moon—and watch the fan
Francisco By Bridge goupm a
historic photo essas.

o Explurmy Nothing: Leam
how the invention of the zero
revolutionized mathematies and
exanune the sunnal value of
tuning out—and the Buddhist
philosophy of wimng n.

o Exploring The Sound
Spectrum: Discover what the
sounds of a thunderstorm can tell
vou and notice the melodies of
machines. Includes afall-cotor
Sound Spectrum chart (folded).

Other Issues:

e Exploring Chips & Changes

* Lploring Cities

o Exploring Dirt

o £xploring The Ear

o Exploring Edges

* Exploring Electricity

o Exploring Energy

* Exploring Fakes

¢ Exploring Fire

o Exploring Food

o Exploring: Frank Oppen-
heimer Memorial Edition

e fxplormy In the Dark

* Kxploring Hands

o Explormy Ice

o fiploring Memory

o Exploring More Music

o [aploning Money

o faplormyg Navigation

o fixploring Patterns

o fxploring Photography

90

o Exploring Puzzles and Problems
o Exploring Rhythm

o Fxplormg Spinning Things

o Exploring Sports

o Exploring Tools

* Exploring Transformations

¢ Exploring Underground

* The Exploratorium Home
Laboratory (Special $10.00 issuc)

Ordering Information for
Back Issues

Price §3 60 ¢ach (Shapping $2.00 for finst
copvadkd 30¢ for each addinonal copy 1

To place an order or lor more mtormiation
pleae call

® (45050 033

o Lol dree | 8L 359 950y

o tan (113301 0307

Mail vonr ordet to

Expioratnrm Al Ordes Dopariment
60T Ly Mreet, San Francisco, CA 94123
Purediase orders ire weleome For inlema
ol or evpress delinven senace: phease call
{or 4 quoliion
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