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INTRODUCTION
Type for the new age of
Digital Reading

WE TEND TO TAKE READING for granted, since we learn how to
do it at about five years of age, and we continue to use the same
basic technique for our whole lives —no one ever asked us to
upgrade to Reading Version 2.0...

Yet it’s a core human competency. Most of us use it every day
of our lives. It’s hard to imagine a world without it.

It’'s a magical technology; the closest humans have come so far
to inventing telepathy. Consider how it works. I have a thought.
I make some dirty marks on a piece of shredded tree, send them

::”LLH;: 'i:"Director of Microsoft Advanced to you, and you get my thought—even if I'm five thousand miles
Reading Technologies, in Redmond, away. And my thoughts stay available to you for more than a
Washington. thousand years.
Most people outside the world of design and layout of text
@ don'’t realize just how complex is the work involved in creating @

the text that we read every day. But ask anyone in the field of
text composition and font design what they do, and they will
happily go on for hours, or days. Many books have been written
over the years on the deep intricacies of type.

Writing systems first appeared 5500 years ago in the Fertile
Crescent of Mesopotamia—modern-day Iraq. But 550 years
ago, a new technology invented in Mainz by the German
goldsmith and metallurgist Johannes Gutenberg began a
revolution that changed the world. All of our modern economic
prosperity, science, and technologies are built on the foundation
of widespread literacy and education which Gutenberg’s
technology enabled.

Now a new and even bigger revolution is occurring. Reading —
which in the West has been almost exclusively paper-based —is
being done more and more on the computer screen. We're still
in the early days of this revolution, but it'’s now unstoppable. We
have spent 550 years learning how best to put dirty marks on
shredded trees. Now we’re learning how to take reading into the
new digital age.

The Microsoft® Corporation has continually set new standards
for readability of text on the screen, ever since the core fonts
in Windows?® 3.1 established a new quality bar back in the early
1990s. I had the good fortune in 1994 to be asked to come and
run the group called Microsoft Typography which had done that
stunning work. Since then, we have focused on improving text
on the screen and ushering in the new age of Digital Reading.

now read this | 3
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When the World Wide Web began to really take off in 1995,
we began a project with renowned type designer Matthew
Carter to create new fonts for the screen which were expressly
designed for reading large amounts of text. Matthew designed
two faces, which were then hinted for the screen by Tom Rickner
and others at the Monotype Corporation, and our in-house
typographers, Michael Duggan and Geraldine Wade. The sans
serif face Matthew created was Verdana, which shipped first
with Microsoft Internet Explorer, then Microsoft Windows, and
is now a standard for readability on the Web.

In 1998, Microsoft began a research project on electronic
books. It will be some years yet before there’s any real business
there. But the interesting point about electronic books is that to
make them feasible at all you have to display text on screen that
people can read comfortably for hours at a time. It sets a whole
new bar for quality.

As research over many years has proved, you can't just make
type bigger to solve the problems. We read using an area of
the human retina called the fovea, which is only about 0.2mm
across, and has an arc of vision of only 1.5 degrees. So readability
needs type for body text that’s no smaller than 9 points, and no
larger than 13 points. The challenges for displaying type at this
size on screens with resolutions of around 100 pixels per inch
are enormous.

In the drive to solve the resolution problem for e-books,

Bert Keely and I invented ClearType®—a very neat trick to
increase the resolution of screen hardware using software alone.
Microsoft currently has some 24 patents on ClearType granted
by the US Patent Office, and ClearType now ships with every
copy of Microsoft Windows XP, and Microsoft Office 2003.

In the course of the work on electronic books, we created a
new group at Microsoft called Advanced Reading Technologies.
Most of the key people involved in the original core fonts project
are part of this team. Our mission is simple: Research and
develop innovative technologies which improve reading on the
screen for Microsoft customers worldwide.

Reading on the screen has become important enough to
the company that Bill Gates has made improving it one of his
personal “Top 5” priorities, because we all know that the paper

now read this | 4
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documents we've used for centuries are transitioning to the new
digital medium. Electronic mail and the web are leading the
way; business documents are following close behind. Textbooks,
magazines, newspapers —everything that’s printed on paper
today—will eventually follow. Books won't disappear. But why
should our children have to lug 35-pound backpacks to school
when they could carry every book they need from kindergarten
to college in a single device weighing less than two pounds?

The great thing about focusing on the electronic book
problem is that books are the extreme case of reading. Solve the
problems of making them readable, and you solve the problems
of any text.

In the course of our work on ClearType and creating new
typefaces for electronic books, we realized that the unique
knowledge we have could be used to design new typefaces which
took advantage of the way ClearType works.

We are committed to excellence. So it was obvious that if
we wanted to create new ClearType-optimized typefaces, we
should work with the best designers in the world. We asked type
designers to submit draft designs to be judged competitively; we
commissioned complete designs and then built computer fonts
using the highest-quality technology we had — ClearType has
evolved a great deal since we invented it in 1998.

The new Western fonts in this book are the result of that
project.

We are also highly committed to the word “worldwide” in
our mission statement. All of the many problems involved in
displaying Latin-based text on a computer screen pale into
insignificance when compared with the difficulties of displaying
the complex written form of languages like Japanese, with their
tens of thousands of characters, at the sizes at which people
need to read.

We decided to take on this challenge, and recruited a world-
class team of external partners. Japanese type expert Eiichi
Kono worked with us to define the large character set, and to
help us develop technologies to overcome the major problem
of not having enough pixels available to show all the strokes in
many kanji characters. We asked Matthew Carter to work with
us again, so we could produce the Latin characters (romaji) used

now read this | 5
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in Japanese, designing these to harmonize with the kanji and
kana glyphs. The Agfa Monotype Corporation again provided
top-quality hinters.

The new Japanese font was named Meiryo™. The projects to
create both it and the Western fonts were personally reviewed
and approved by Bill Gates before work began. At first, he didn’t
believe the Japanese project was even possible with today’s
technology, or that a major readability improvement could be
made in anything like the timeframe and cost we suggested.
He’s convinced now...

So I'd like to thank Bill for his interest and support over the
years, and his faith in letting us proceed with this exciting
project.

How well did we do? Judge the results for yourselves from this
booklet. But to truly gauge the progress we've made, judge them
when you see them on a pc or TabletPc running the next major
version of Microsoft Windows.

Bill Hill

now read this | 6
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9 ClearType: a new standard

Still others clain
exclamations of
question by argt

Still others clain
exclamations of
question by argt

12pt and 24pt Georgia, as rendered without
ClearType on a 133ppi screen and enlarged
to the same size. At the smaller size, black
and white rendering is used in order to
maximize contrast; at larger sizes grayscale
anti-aliasing is applied to make the type
smoother, but notice how the contrast of thin
strokes is lost.

for reading on the screen

MICROSOFT’S CLEARTYPE AND Advanced Reading Technologies
team are on a mission: to make reading on-screen easier for
everyone who uses Microsoft products.

ClearType is a vehicle for making that happen: a technology
for improving the on-screen look of a font, especially at small
sizes, through direct control of the red, green, and blue (RGB)
elements of each pixel. The whole purpose of ClearType is to
make reading text on a screen—on today’s computer screen, not
some future screen with much higher resolution —an enjoyable
and practical experience, rather than a chore.

Technology: what was possible until now

Type on-screen is limited by the resolution of the screen: the
number of pixels per inch. No matter how delicate and subtle
the outline shapes of individual characters may be in a digital
font, when they’re being rendered on-screen at small sizes

(the sizes we generally use for text), they have to be mapped

to a fairly crude grid of pixels. The number of pixels that are
available to represent the full height of the type body (pixels
per em, or ‘ppem’) at a nominal point size is determined by

the resolution of the screen and the total height of the body
expressed in font units, i.e. the unit of measurement of the
Cartesian grid on which the glyph outline is plotted. So, for
example, a TrueType font with a typical font unit height of 2048,
scaled to 12 point size on a 96 pixels-per-inch screen, will have
a total height of 16 pixels to represent all vertical features of the
design. This is barely enough to be legible, let alone render the
details that give the typeface its personality.

The techniques that have been used until recently to improve
the look of type on-screen involved “hinting” —instructions in
the font that distort the outline at specific sizes to turn pixels on
or off in order to produce a legible letterform —or “anti-aliasing,’
which uses the different shades of gray available for each pixel
to create an illusion of better resolution. Grayscale anti-aliasing
makes type look smoother, but blurs the outline and reduces
contrast, both of which impede readability.

The pinnacle of readability using these techniques for the
screen was the fonts Verdana® and Georgia®, developed by
Matthew Carter and hinted by Tom Rickner for Microsoft,

now read this | 7
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Before ClearType: hinting of an italic letter
at small size in Matthew Carter’s typeface
Georgia, designed for reading in black &
white at low-resolution. Note how the outline
is distorted by the hint instructions in order
to turn on or off specific pixels.

which were designed specifically to be read on-screen. Rather
than drawing an elegant outline and then rendering it in crude
pixels, Carter carefully designed a bitmap for each text size
first, then designed the outlines around that. These fonts were
made to provide the best on-screen typography for the typical
hardware of the day, including grayscale computer screens.

On a color screen, there’s a third possibility, since each pixel
is made up of red, green, and blue light in varying intensities.
On an LcD screen, which is what most new computers now have,
the square pixel is divided into three vertical stripes (subpixels):
one for red, one for green, and one for blue. ClearType addresses
each of these stripes independently of the other two, and uses
patented filtering techniques to avoid unwanted color effects.
This subpixel rendering effectively triples the horizontal
resolution of type on screen.

ClearType font-rendering is designed to work on LCD
screens running the Windows operating system. An early
version of ClearType was built into the Windows XP operating
system so that, when ClearType is enabled, Windows XP users
get the benefits of ClearType technology whether they are aware
of it or not. The current version of ClearType, which takes
advantage of a technique called “subpixel positioning” (see
pages 13 and 14), is built into the newest version of Windows,
and the ClearType Font Collection is shipped as an integral part
of the operating system.

Problems & solutions

Because of the limits of a rigid pixel grid at small type sizes, the
most difficult characters to render well are those with curves
and diagonal strokes—which means especially the italics. Many
of the very first examples shown of early ClearType technology
were of italic letters, because these were the ones that caused
the most problems in traditional screen rendering. Even with
grayscale hinting and anti-aliasing, it was often impossible to
match the true angle of italic type, and diagonal forms tended
to blur and lose contrast.

The effective tripling of x-direction (horizontal) resolution in
ClearType subpixel rendering allows much greater fidelity to the
true angle of italic type, and ClearType’s patented color-filtering

now read this | 8
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This technology, and the fonts developed
for it, will improve the visual readability,
clarity, and leqgibility of type on screen,
and set new standards again.

JEREMY TANKARD

techniques maintain high contrast and so enable comfortable
reading. The ClearType Font Collection is designed to avoid
troublesome shapes wherever possible, and then fine-tuned
specifically to take advantage of subpixel rendering. The result is
remarkably sharp and readable type on-screen.

Rendering details on the screen

ClearType is designed for what’s sometimes called extended or
immersive reading —that is, the ordinary experience of sitting
down and reading something for a while. Anyone can design
a typeface that you might read a few words in, on-screen or
elsewhere, but the readability of text has been the subject of
intense study by typographers for centuries. The new challenges @
of making text readable on a computer screen, where the
light is projected into the reader’s eyes (rather than reflecting
off the surface of a piece of paper), is given the same kind of
example on page 8, showing how subpixel consideration today. When the job is done right, the reader
rendering produces smoother diagonal never even notices.
stems. 4 purely screen technology, ClearType Most typefaces for extended reading have serifs and, although
print. On screen, of course, the brightest debate continues about how serifs benefit reading, numerous
red, green, and blue stripes would be seen studies indicate that serif type is preferred by most readers.
as white at normal viewing distances, while  However, rendering serifs successfully on-screen is difficult:
the shaded subpixels would be percetved a5 ik out the help of sophisticated hinting technologies, the
fine serifs end up as big, thick slabs, which are more distracting
than useful for reading. The “sweet spot” for rendering serifs,
according to type programmers, is about 115-145 pixels per
inch —well within the range that’s being developed currently for
new screens, but finer than the majority of available computer
screens today. For much smaller screens, such as those on a
handheld computer, sans-serif type is often easier to read.
Through experimentation, the ClearType team found that
there are several characteristics that work especially well
with ClearType rendering and hinting — triangular serifs, for
example, or a somewhat horizontal approach to the lower bowl
of a two-storey g. In developing the ClearType Font Collection,
they worked closely with the individual designers to enhance
their original designs so that the knowledge of ClearType and
ClearType hinting would augment the final shapes.

ClearType: the new Constantia italic typeface,
rendered at the same size as the Georgia

is notoriously difficult to demonstrate in

shades of gray.

now read this | 9
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A 5% difference in reading speed means
that we're giving people three minutes back
from every hour they spend reading

KEVIN LARSON

Readability: how do we really read?

People who engage in detailed technical discussions of type
and legibility routinely refer to “saccades” and “parafoveal
vision” —words that are not exactly part of everyday vocabulary,
even among type designers. The essence of these discussions
is that practical modern studies have exploded a number of
received notions about how we read. The “shape” that we see is
not the outline of the word, or even the outlines of individual
letters, but the outsides and insides of each letter, taken
together, as well as the more complex shape that they make up
in juxtaposition. (This is why Helvetica o and Bodoni o register
in our brains as different shapes, even though the shapes of their
outer boundaries are almost the same.)

@ When it comes to ClearType, which depends on color @
manipulation in the pixels, different readers’ sensitivity to
color becomes an important factor. So does their response to
fuzziness or clarity in the outlines of characters. Not everyone
responds to these factors the same way. But in experiments that
compared user performance on both a “normal” screen display
(without ClearType rendering) and a ClearType display, the
researchers found that, on average, readers read and perform
common tasks more quickly when they were reading ClearType.
Since the purpose of ClearType is precisely to improve the
reading experience, these results are welcome news.

There is an ever-growing collection of ClearType reading
research, but Microsoft’s readability researcher Kevin Larson
cites several recent studies from Prof. Andrew Dillon at the
University of Texas as most relevant to the usefulness of the
new ClearType fonts. “In these studies,” Larson says, “Dillon
and associates ask study participants to read text and find
information in a tabular document; and they find that people
are reliably faster at both tasks when ClearType is turned on.”
The most recent study is described in a report called “Visual
Search and Reading Tasks Using ClearType and Regular Screen
Displays: Two Experiments.”

In the first experiment, Dillon and his colleagues asked
25 participants to scan a series of spreadsheets for target
information. They found that “ClearType can improve
performance in visually intensive scanning tasks.” Scanning with

now read this | 10
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Graph representing results of Dillon’s second
experiment, showing average reading times
for each of five screens of text, in seconds

as indicated on the left. The blue diamonds
represent reading times for black & white
bitmap text, the red squares represent the
consistently faster reading times for text
rendered with ClearType.

http://www.microsoft.com/typography/
cleartype/tuner/1.htm

ClearType was on average 7.2% faster than with normal displays.

In the second experiment, they asked another 26 participants to
read two articles for meaning. “Reading speed was significantly
faster for ClearType,” the report concludes. Reading ClearType
was, on average, slightly more than 5.6% faster than reading
without ClearType. “In both experiments no differences in
accuracy of performance or visual fatigue scores were observed.”
Five or six percent may not seem a lot, but as Larson points

out, in extended reading this has a substantial cumulative effect:

“Telephony companies used to get excited when they made an
improvement that could shave a second off an average call in
their call center because, cumulatively, that meant millions of
dollars of savings per year. A 5% difference in reading speed
means that we're giving people three minutes back from every
hour they spend reading. When you calculate the worth of
people’s time x the amount of time spent reading every day x
the number of people this can impact, it’s a huge number.”

The report also reveals “substantial individual differences
in performance.” Although this study doesn’t measure what
causes those differences, it’s reasonable to imagine that part
of the answer is a greater sensitivity to slight changes in color.
Other studies have shown that some people do see color in
ClearType letters, where others see only the effect of black or
gray. And some people perceive the effect of ClearType on the

edges of letters as making them look blurry rather than smooth.

Although no two eyes see exactly alike (not even in the same
face), for most readers the technology does improve the on-
screen reading of text.

And ClearType is adjustable. Microsoft provides a website
where you can compare slightly different ClearType contrast
settings and can tune the way ClearType works on your system,
taking into account both the display you are using and your
personal color sensitivity.

Improving the improvement

ClearType is not a static technology, and since its debut the
team at Microsoft has been making improvements and adding
support for new rendering techniques. The latest version
utilizes subpixel positioning and y-direction anti-aliasing.

now read this | 11
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With “traditional” rendering — the kind before ClearType —
the person doing the hinting of the font had to make decisions
about which whole pixels to turn on or off in order to make
small letters look as legible as possible on the screen. ClearType
greatly reduces the amount of hinting that needs to be applied
to outlines in order to make them legible; indeed, even quite
subtle x-direction details can be rendered simply by letting
ClearType use the nearest subpixel boundary. The new subpixel
positioning technique further improves both the shape of
glyphs and their spacing. In the earlier versions of ClearType,
the space occupied by each glyph always began on a whole pixel
boundary, i.e. on the first, red subpixel. Subpixel positioning
allows a glyph to begin and end on any subpixel boundary.

This means that the same glyph is not rendered the same way
every time it occurs, and yet the perception is that it is the
same because the ClearType color filtering maintains the same
contrast each time.

Subpixel rendering improves the horizontal aspect of
the type, but not the vertical, since the red, green, and blue
subpixels are vertical stripes within a pixel’s square shape. At
larger point sizes, the difference between the coarser vertical
increments and the finer horizontal increments can draw
attention to itself. In order to fix this potential problem and give
a smoother vertical effect, the new version of ClearType applies
anti-aliasing in the y-direction at larger sizes, in addition to
using the horizontal subpixel rendering. (This anti-aliasing is
font-specific, controlled by a new ‘gasp’ table format; different
fonts may turn this function on at different sizes depending on
the design of the typeface.)

These “improvements of the improvement” further enhance
the core benefit of ClearType: the clarity and contrast that
make text stand out against its background. “Contrast,” as
software architect Greg Hitchcock puts it, “is the key thing that
differentiates ClearType from other rendering technologies.”
On the screen as on the printed page, strong contrast and
clear glyphs shapes make extended reading easier and more
comfortable.

Which is what this is all about.

now read this | 12

®

6/10/2004 11:57:27 AM ‘ ‘



‘ ‘ NRT Interior.indd 13

Subpixel rendering in detail

As the illustration on page 9 and those below
demonstrate, it is extremely difficult to represent
ClearType’s screen technology in print. The pure
colors of the individual subpixels, which at tiny
sizes on screen combine to appear as white, obscure
the workings of ClearType when enlarged and
inaccurately represented by process print colors.

The illustration on the right diagramatically
represents subpixel rendering of a letter e using
shades of gray, with the background subpixel colors
removed to make the diagram clearer. Further, the
contrast has been reduced so that the effect of
ClearType on individual subpixels can be clearly
seen. It is important to remember, when looking at
this illustration, that there is no actual gray involved
in the ClearType rendering, only carefully controlled
shades of red, blue, and green.

The lighter shades of gray at the horizontal
extremes represent very subtle rendering that helps
define the outer form of the letter. The darker shades
that define the body of the letter would appear, in
the high contrast of the text-size rendering on

Subpixel positioning in detail

The illustrations below show how glyphs may begin
on any subpixel boundary when subpixel positioning
is used. The example on the left is rendered using
the earlier version of the ClearType renderer, which
did not employ subpixel positioning. The example
on the right is rendered using the new version of the
renderer, using subpixel positioning.

The two images below again compare the output
from the older renderer, with that of the new. The
subpixel positioning, shown on the right, greatly
improves the spacing of type on screen, especially at
small sizes where the difference between a subpixel
and a whole pixel represents a significant proportion

now read this | 13
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screen, as black. The lower contrast in this diagram
exposes how every individual subpixel is addressed
by ClearType’s rendering and color-filtering tech-
nology, even those that make up the ‘black’ area of
the letter.

Note how each e and I in the right-hand image
is rendered slightly differently because each starts
on a different subpixel. At text size on screen, this
difference is not noticeable because of the high
contrast of the glyph image. This is only possible
because of ClearType’s sophisticated color filtering.

of glyph width. Note the more even spacing between
the letters in the second image. The cumulative
benefit of subpixel positioning to the overall
appearance of a screen of text is dramatic, and
represents a major new breakthrough in ClearType
technology.
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y-direction smoothing in detail

The combination of x-direction ClearType rendering
with y-direction anti-aliasing is, if anything, more
difficult to represent in print than the former alone.
The image above does not show the actual subpixel
rendering, but instead shows the relative color
values of whole pixels, which makes it easier to study
the affect of y-direction smoothing in print. The
image on the lower right uses the same, diagramatic
technique, only with shades of gray to mimic the
visual effect at display size on screen.

Both images show ClearType rendering only
(left) and ClearType combined with y-direction font
smoothing (right). Compare the top and bottom
portions of the letter C above, where the shallow
horizontal curve produces a jagged, high-contrast
step pattern on the left and a smoother progression
on the right.

The y-direction smoothing is applied at larger
sizes of type, and may be controlled in a font-
specific way using a new version of the TrueType

now read this | 14
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‘gasp’ table. Font developers may determine at

what sizes the new renderer will apply y-direction
smoothing. It is important to note that this
smoothing should not be applied at typical text sizes
on screen, because it reduces the overall contrast

of the glyph image. This makes text type appear
blurred and undermines readability.

At display sizes on screen, as simulated below,
this new improvement of the Windows font renderer
produces smoother and cleaner-looking type. By
combining horizontal subpixel rendering with
vertical anti-aliasing, Microsoft is able to apply all
the benetfits of the former to display type in headings
and other large-size settings, while providing the
smooth curves familiar from traditional anti-aliasing
techniques.

Clear Clear
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9 A collaborative project:
aesthetics meets technology

MICROSOFT DECIDED that the best way to take advantage of
ClearType technology and improve the reading experience was
to design a set of text fonts that were specifically created to
work with ClearType. To do this, they put together a “virtual
team” of type designers and technical specialists, who worked
closely together even though some of them were dispersed
around the globe. The result is the ClearType Font Collection:
six font families (Calibri™, Cambria™, Candara™, Consolas™,
Constantia™, and Corbel™) with Latin, Greek, and Cyrillic
character sets, and one (Meiryo) with full support for Japanese.

The Microsoft team took a holistic approach to the project.
Everything about the ClearType fonts was thought through from
the beginning, with great attention to detail and a ferocious

@ commitment to quality. Within Microsoft, the project was @
managed by Geraldine Wade, with technical support by Mike
Duggan, both of whom have a wealth of practical experience
in the creation of digital type. Among the independent type
designers, John Hudson was the lead coordinator and defined
the base glyph set that his colleagues would design. In every way,
this was a team effort.

The ClearType Font Collection is the result of a successful
collaboration of designers and engineers, working together with
respect and flexibility and curiosity. Every typeface, from the
first days of Gutenberg, has been a combination of solutions
to aesthetic and technical problems; but the ClearType
fonts, unlike some compromises and adaptations in modern
typeface design, were conceived from the outset as a marriage
of technology and the best in design expertise, and they were
executed in that manner.

The fonts: designing from the ground up

In order to get the best possible typeface designs for the project,
Microsoft invited a selection of talented type designers to
submit proposals for new fonts that would work well for screen
text. Microsoft wanted a variety of styles for different uses; in
the end they chose two serif designs, two sans-serif designs, one
“informal” design, and a monospace design for software code and
other technical matter.

now read this | 15
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It’s a matter of the structure of the letters,

where it’s important to keep them open and clear,
and to space them so they read well in small
sizes. ClearType helps immensely with this, but
the underlying design has to want that help!
GARY MUNCH

All six Western typefaces would be developed simultaneously
in three scripts (Latin, Greek, and Cyrillic), with regular, italic,
bold, and bold italic styles in each family, and extended glyph
sets that could take advantage of the sophisticated typographic
features of OpenType fonts. A basic glyph set was developed
that each font would cover; some include extra features and
alternates particular to the design.

These pages: images from the kick-off The Japanese side of the project was developed separately, in

meeting at Microsoft, January 2003 parallel, since the challenges of designing an on-screen text face

for Japanese are quite different from those for any alphabetic

system. Since modern Japanese routinely includes several

different writing systems — kanji, two kinds of kana, romaji

(Latin script), and many math and other symbols—the new

typeface, Meiryo, comprises all of these elements, harmoniously @
designed, in a single font. The process of developing Meiryo and

the team involved are described in detail in a separate section of

this book, starting on page 60.

The type designers of the ClearType Western fonts are a
diverse crowd. Jelle Bosma works for a long-established type
foundry (Agfa Monotype), but the others are all independent
type designers: John Hudson (Tiro Typeworks, Vancouver),
Luc(as) de Groot (FontFabrik, Berlin), Jeremy Tankard
(Jeremy Tankard Typography, Lincoln, UK), and Gary Munch
(Munchfonts, Stamford, Conn.). All of the designers except
Jelle Bosma, who had another commitment, met at Microsoft’s
headquarters in Redmond in January of 2003 to be briefed on
the ClearType technology and the scope of the project. They
were joined by two consultants, Maxim Zhukov and Gerry
Leonidas, who have long experience in advising type foundries
on the design of, respectively, Cyrillic and Greek type. That was
the kick-off point for the development of the ClearType Font
Collection.

Characters and glyph sets

The new fonts needed to provide a rich typographic set, a glyph
repertoire and layout feature set that extended far beyond
what most digital fonts could cover before the advent of
OpenType. Since OpenType is based on the Unicode standard,
and OpenType fonts can contain up to 65,536 glyphs, the
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possibility presents itself of including support for multiple
languages and multiple writing systems (scripts) in a single
font. The new fonts for ClearType would include pan-European
language support—not just all the languages in Europe that
use the Latin alphabet (including such sometimes-neglected
elements as the double-acute accent required for Hungarian),
but also all the Slavic languages of Europe that use the Cyrillic
alphabet (Russian, Ukrainian, Belorussian, Bulgarian, Serbian,
Macedonian (FYROM)), as well as Greek. Besides these multi-
script elements, the fonts include many layout features, such as
smallcaps, ligatures, and different kinds of numerals, which are
necessary for rich typographic communication.

Since these are intended to be text typefaces, not
adventurous display faces, most of them include fewer stylistic
alternates and oddities than a display face might. The exception
is Luc(as) de Groot’s Calibri, which is suited to both text and
display settings, and is exuberant with variants and logotypes
and extra characters such as a suite of directional arrows.

The robust, carefully thought-out glyph set that was
developed for these ClearType fonts provides a standard of
typographic control and expression across three major writing
systems. The OpenType font format encourages diversity
and typeface-specific glyph sets, as the additions to the
basic set made by De Groot and some of the other designers
demonstrates. The basic set defined for this project represents
a solid functional level of support on which to build. Each
type designer began with a spreadsheet of the basic glyph
set, and with support files created by Hudson for the typeface-
development tool FontLab®.

The important task of hinting the fonts was divided among
experienced hinters. John Hudson’s and Jeremy Tankard’s fonts
were hinted by Ross Mills at Tiro Typeworks. Gary Munch'’s and
Jelle Bosma’s were hinted at Agfa Monotype. Luc(as) de Groot
opted to hint his own fonts (with Niels Poppe).

All of these were to be brand-new fonts, not retreads of
existing designs. They were to be developed on an aggressive
schedule, by a variety of skillful and sometimes willful type
designers, and coordinated into a single program of new fonts
for Microsoft users that would seem natural, logical, and
transparently usable.
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GERRY LEONIDAS
Greek script consultant.

Latin, Greek, Cyrillic

One of the unique aspects of this project is the fact that the
Greek and Cyrillic designs were created at the same time as the
Latin; from the beginning, the three scripts were developed
together. This stands in contrast to the usual haphazard process,
where Greek and Cyrillic complements get added onto an
existing Latin typeface, often causing unpleasant compromises
in the non-Latin characters. In the ClearType Font Collection,
there would be no such compromises.

Although all of the individual typeface designers working on
the ClearType font collection had experience in designing for
multiple scripts, Microsoft wanted to involve an extra level of
experience and advice right from the start, so the team availed
itself of the expertise of Gerry Leonidas and Maxim Zhukov to
review the Greek and Cyrillic designs respectively.

Gerry Leonidas is a lecturer in typography at the University
of Reading, where he runs the master’s program in type design;
Maxim Zhukov served for many years as typographic advisor to
the United Nations, in New York. Both of them have worked
with a variety of type manufacturers on developing Greek or
Cyrillic complements to existing Latin typefaces, but this was
a rare opportunity to be directly involved in the process from
the start. Each of them has a deep historical knowledge of his
respective script, and its development in both handwriting and
type over the 500-year history of printing.

Leonidas and Zhukov have a strong commitment to making
sure that typefaces for their native languages are not simply
add-ons to Latin type designs. “Plainly speaking,” as Maxim
Zhukov puts it, “they have to feel natural and authentic: not an
afterthought, but custom-designed for those ‘other’ scripts.”

John Hudson, who designed Constantia (the typeface you're
reading now) and coordinated the design side of the project,
appreciated the input of both Gerry and Maxim on the develop-
ment of his own Greek and Cyrillic. He notes that the two
consultants had slightly different approaches to reviewing the
designs as the process went forward: “Gerry is very precise —

‘move this bit to the left, make this bit here heavier’—while

Maxim seems to want to give designers just enough suggestion
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I use a musical metaphor when talking
about the inherent visual characteristics

of different scripts. The Latin and Cyrillic
scripts, especially in their upright forms, are
very rhythmic: they are all about repetition of a
small set of modular forms —vertical strokes and
bowls — and counters of roughly even size and
similar shape. The Greek script is what I would
call melodic: there is much greater variation in
form, much less modularity, with great variation
in the size and shape of counters.

JOHN HUDSON to help them find a solution — ‘overall a bit wider, make the

terminals stronger. Both approaches are very useful and seem
to suit the scripts: Cyrillic type design can leverage more
knowledge from Latin design than Greek, so it is easier to adapt
@ to and understand what needs to be done, while Greek is more @
foreign and you have to train yourself to see the importance of
different kinds of details.”

The different scripts “share a common, carefully balanced
overall appearance when set in text,” as Hudson puts it. “There
are times when one wants text in different languages to be
distinguished, e.g. by difference in weight or through the
use of italics, but there are many situations in which multi-
lingual text needs to give the same overall appearance in terms
of typographic ‘color. This is particularly true when one is
producing multilingual versions of the same document, which
is very common in many countries, and which tends to be
forgotten about when people talk of multilingual documents
in terms of single texts that contain some words in different
languages. A well-balanced multiscript typeface is especially
useful for establishing a particular look and applying a
particular typographic arrangement across multiple languages.”

Hudson is eloquent about the relationships among the three
related but distinct scripts. “I use a musical metaphor when
talking about the inherent visual characteristics of different
scripts. The Latin and Cyrillic scripts, especially in their upright
forms, are very rhythmic: they are all about repetition of a small
set of modular forms—vertical strokes and bowls—and counters
of roughly even size and similar shape. The Greek script is what
I would call melodic: there is much greater variation in form,
much less modularity, with great variation in the size and shape
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Sketch outline provided by Gerry Leonidas as
part of his review of Jeremy Tankard’s Corbel
typeface, showing a possible construction for
the italic lowercase gamma and the complex
relationship of the two strokes. Tankard’s
final form for this letter is superimposed in
the lower right.

of counters. These characteristics don’t have much impact on
the relative readability of the scripts—unless one ignores them
and tries, for example, to force the characteristics of the Latin
script onto the Greek—but they help me to understand how to
make a design attractive: the beauty of rhythm is not the same
as the beauty of melody”

“In relation to Latin,” says Gerry Leonidas, “Greek has more
round counters; counters of various shapes, often with a strong
‘directionality’ (i.e., a teardrop shape); and far fewer terminals
perpendicular to the baseline and the vertical. This makes it
more difficult to ensure that the right pixel clusters are bright
enough (since we can't talk about ‘on’ or ‘off” anymore). Also,
since Greek has diacritics (two for monotonic, up to fourteen
for polytonic), the space that a typically large-x-height typeface
will allow between the x-height and the ascender line becomes
critical”

Designing the italic or cursive forms is “one of the trickiest
decisions for anyone planning a Greek typeface family,”
according to Leonidas. “Whereas in the Latin two separate
and distinct sets of scribal sources exist for the upright and
italic variants, the Greek typographic script saw upright and
inclined versions of the same paradigm being developed and
used in parallel: a primarily French upright style, and a primarily
German inclined style. Therefore the designer needs to identify
more subtle routes to distinguishing between the two variants.
Of course a slanted axis is the default option; the difference
being that whereas in the Latin you switch paradigms as you
incline the axis, in the Greek the upright variant already looks
like a cursive typeface —almost like an uprighted italic to begin
with. So we explored using different levels of ‘cursiveness’ as
the three scripts switch from the uprights to the secondary
variants, as well as utilising alternate forms (for example, using
a more formal phi for the upright, and a more cursive one for the
inclined variant).”

In each of the ClearType font families, the Greek has to
function both as a natural-looking contemporary Greek typeface
and in conjunction with the Latin and the Cyrillic. “The Greek
would need to stand on its own design merits, and project an
independently contemporary texture to readers: not reminiscent

now read this | 20

®

6/10/2004 11:57:34 AM ‘ ‘



‘ ‘ NRT Interior.indd 21

MAXIM ZHUKOV
Cyrillic script consultant.

of an adaptation from an existing typeface, but one that would
work well alongside the paired Latin (and Cyrillic, hopefully).
Therefore the validation process involved looking at a variety of
test documents: stand-alone Greek texts, parallel texts of several
paragraphs’ length (e.g., as in a literary work with translation),
and both flavors of embedded texts: preponderantly Greek texts
with a few Latin words, and vice versa.”

In the twentieth century, Greek type design had to pass
through the narrow eye of technology. The constraints of type-
setting systems, most of them designed by and for the Western
printing trade, tended to force the Greek alphabet to simplify,
both by eliminating alternate forms and by making the letters
look more like their popular Latin equivalents. (This latter trend
was especially strong in the early 1970s, and again from the late
1980s onwards.) But the potential of OpenType fonts, with their
large glyph sets and their basis in the Unicode standard, makes
it possible to get beyond those limitations. The new ClearType
fonts take advantage of this potential.

As Leonidas point out, “The Greek fonts have alternate beta’s,
theta’s, and phi’s, something which we have not really seen
throughout the problematic years of 8-bit fonts (but which was
commonplace in hot-metal and phototypesetting typefaces).”

Maxim Zhukov mentions the recent history of combining
Latin, Greek, and Cyrillic designs in the same typeface. “The
scripts of this ‘extended family’ are related by origin: both Latin
and Cyrillic are derived from the Greek script. They share a
number of character shapes. (Some of them, like A, E,I,K, M, 0
and T, even stand for more or less the same sounds.) No wonder
that those shared glyphs —even when they represent different
characters of various alphabets— have the very same look in the
three scripts. And naturally, the balance of the respective glyph
sets is styled to harmonize with them.”

No type designer is fluent in every language and every
script, but designers are constantly being called upon to design
type for a language that is foreign to them. “Historically,” says
Zhukov, “most ‘foreign’ typefaces were developed by non-
native designers: the names of Claude Garamond (Grecs du
Roi), Guillaume le Bé (Hebrew), and Miklos Kis (Armenian)
come to mind first. However, non-Latin type design was
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Below right: comments from Maxim Zhukov
to Gary Munch on an early form (below)

of the uppercase Cyrillic De in his Candara
typeface.

always considered a special genre. A different set of skills, and
a knowledge of design conventions that are not always, if at
all, applicable to Latin-based type design, was required. Most
designers develop typefaces based on those scripts they use

in their daily reading and writing. Today ‘foreign-script’ type
design is quickly becoming mainstream —a standard, industry-
wide practice.

“To a large extent, the challenge is psychological. Every person,
designers included, has his or her own cultural background,
even though in the age of globalization the notions of ‘native’
and ‘domestic’ are getting somewhat fuzzier. The notion of
‘foreign’ is still relevant, though — for a great number of reasons
(human facility to assimilate is still limited). These days it looks
like the entire world speaks with a foreign accent...”

Although Zhukov observes that “the more ‘local color’ a
typeface possesses—the more script-specific it is—the more gets
‘lost in translation,” he also points out that “harmonization is by
no means standardization.” This is the pragmatic observation
of someone who has worked for many years in the multilingual
environment of United Nations headquarters in New York. “It is
like idioms: they are very hard to translate to foreign languages,
so if you want your text/speech ‘convertible’ to other languages,
youd better refrain from using them.”

The visual features of the three alphabets have to be com-
patible enough to look like they belong to one coherent typeface,
but they don’t need to be identical.

To me this shape feels foreign in the context of your design. | think the diagonal will look
more natural slightly convex, not concave. In fact, a slightly bulging diagonal is conventional
in certain styles of Russian type, as shown in the examples below, and it would rhyme well
with your arched K and X.

Ad AR

Of course, it should be much subtler than the second of these examples. Its top may even be
almost pointed (well, reasonably blunted: no narrower than the main stroke, of course), or
flat (but short, in order to keep the shape of the [ triangular, not trapezoid). Regarding the
hanging terminals: they better not be mirrored. This pattern would be more in tune with the
calligraphic flow of the design [[=5~

The latter is true for the descendersin g, L, u, LI, u, L, and wi,
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Devising a multilingual, multiscript
typeface can be compared to negotiating
a complex multilateral treaty.

MAXIM ZHUKOV

“The degree of the homogenization, and the subtle
differences in treating similar— but not identical —letterforms,
are the key to developing a viable multilingual typeface. They
present the most challenge, especially to newcomers to the
brave new world of non-native type design.”

Gerry Leonidas sums up the sometimes-contradictory role of
a consultant on multilingual typefaces: “For the consultant,
the litmus test is to find the best compromise between
maintaining —and even promoting —the designer’s style
and vision for that typeface, and his understanding of what
constitutes ‘well-formedness’ for that script and that style; then
to temper all within the given timeframe, which often imposes
@ unwanted expediencies of its own on a project.” @
Maxim Zhukov acknowledges the practical realities of doing
the impossible. “Devising a multilingual, multiscript typeface is
indeed a fine balancing act; compromise plays an important role
in it. This process can be compared to negotiating a complex
multilateral treaty. In the ClearType project, Microsoft took
upon itself the role of a cross-cultural coordinator (a United
Nations of sorts?), and, in my opinion, handled it quite well.”
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Constantia | Kovoetdvrtia | KoHcTanmmus

DESIGNER’S DESCRIPTION: Constantia is a modulated
wedge-serif typeface designed primarily for continuous text

in both electronic and paper publishing. The design responds
to the recent narrowing of the gap between screen readability
and traditional print media, exploiting specific aspects of the
most recent advances in ClearType rendering, such as subpixel
positioning. The classic proportions of relatively small x-height
and long extenders make Constantia ideal for book and journal
publishing, while the slight squareness and open counters
Designed by John Hudson ensure that it remains legible even at small sizes. This font is

John Hudson is a full-time type desi . . . . i
onn nudson is a fuli-ime type designer suitable for book typesetting, email, web design, and magazines.
and font developer based in Vancouver,

Canada. His company, Tiro Typeworks, was
co-founded in 1994 with Ross Mills, and
specializes in custom font solutions for
@ clients including Microsoft Corp., Adobe
Systems, Linotype Library, IBM, and other

A typeface for e-periodicals

The brief for John Hudson was “to design a serif typeface

software companies, as well as scholarly that would be appropriate for use in e-journals,” a typeface
and governmental organizations. Tiro that could be used not only in the online versions of printed
T ks is known for the technical qualit . . L . .
ypeworks s known for the technical Q&Y magazines, but in periodicals designed entirely to be read on the
of its fonts as well as design expertise, and R . ‘ .
for its involvement in multilingual type screen—and perhaps, ideally, in printed magazines as well.
design and typography. To date, Hudson has With this many-sided potential use in mind, Hudson

designed or collaborated on typefaces for

decided to try to push the boundaries between screen and
the Arabic, Cyrillic, Ethiopic, Greek, Hebrew,

Latin, Ogharm, and Thai scripts. Several of print typography. He was already well versed in the technical

these typefaces have been recognised for limits and possibilities of digital type on-screen, especially in
their excellence in international design Windows. “I've watched screen resolution and the ClearType
competitions.

renderer improve over the past few years,” he says, “and seeing
what the next version of the renderer would be capable of,
was keen not to limit my design to the current or imminent
state of the technology, but to anticipate further improvements.
In simple terms, this meant including details that reveal
themselves as size and resolution increase.”

Hudson paid close attention to how details of type design
are resolved on screen at different sizes and resolutions. Since
ClearType’s primary visual benefit is in the horizontal direction,
he designed the letters to avoid vertical problems. “When I
came to design Constantia, [ began with the idea that the forms
should be slightly squarish, to avoid the kind of curves that
would produce jagged y-direction rendering. Next, I looked at a
lot of different typefaces rendered in ClearType to see what kind
of details worked well with the technology and which did not.
One of the things that really impressed me was how well certain
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spiky serifs responded to the renderer. This observation inspired
the very sharp triangular serifs that are a feature of Constantia.”

One of the notable differences between Constantia and the
other serif typeface in the ClearType font collection, Cambria,
is in the x-height: Constantia has a smaller x-height, and
correspondingly longer ascenders and descenders. “In this
respect, Constantia has more the proportions of a book face,
and this was a deliberate response to the idea of something that
could be used in journals.” Cambria, by contrast, is intended
more for business and technical documents, and has a larger x-
height.

In deciding how to approach designing the italic of Constan-
tia, Hudson looked at Eric Gill’s Perpetua italic (originally called
Felicity). “I've never been a big fan of Gill’s italics on aesthetic
grounds, but they have some interesting functional virtues.

I was very impressed by the clarity of Felicity on screen, and
realized that this was due to the regularity of its slant and the
reduced cursivity of some letters, e.g. the lowercase z, which are
close to being sloped roman forms. I wasn'’t going to do anything
quite so rigid myself, but this idea of selectively reducing
cursivity is an interesting one that can resolve problems with the
y-direction rendering in ClearType.”

Constantia has the same basic set of characters and features
shared by all the ClearType fonts, plus sets of small-cap lining
figures (both proportional and tabular). There is also a stylistic
variant of the Greek uppercase iota with diaeresis (1), and
corresponding smallcap variant, that is suited to all-cap display
settings and headings, e.g. ETATKOZX.

Text in Latin, Greek, and Cyrillic

Hudson dealt with the challenge of designing simultaneously
for three different scripts by working on all three at the same
time, going back and forth from one script to another. “After

I had worked out initial ideas for a subset of Latin letters, I
immediately began work on the Cyrillic and Greek, and those
initial Latin forms were revised in light of what was happening
in the Cyrillic in particular. For example, there are more vertical
terminals among the Cyrillic letters, and these need to be strong
because they are key elements of the letters, not appendages;
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o 6o0ug diaPrwvovy owatda 0AOkANpN N {wi
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OO0UC OOYTLOVOUV Kol Lot VOX T €fval ATeEAEIWTT).

working on these encouraged me to go back and make the

vertical terminals of the Latin stronger, which gives the whole
design more presence.

“The Greek script is probably my favourite to design for, even
though it is very much harder to get right than either Latin or

Cyrillic. Many Greek typefaces of the past thirty years, including
designs produced in Greece, are very stiff, and suffer from trying

to squeeze the Greek letterforms into Latin structures. 'm very
conscious of the fact that the normative forms of the Greek
lowercase alphabet developed in isolation from the Latin, in

the Byzantine empire, and were influenced by Middle Eastern
scripts that have a much steeper ductus than Latin; they are also
traditionally written with more rotation than Latin, which varies
@ the ductus. So I try to avoid using the typical Latin contrast @
pattern in the Greek lowercase, while still maintaining harmony
of weight across the different scripts.”

Cyrillic presents quite different challenges from Greek,
especially in relation to Latin. “One of the challenges in Cyrillic
type design is to find authentic details for particular styles of
type, especially if the Latin companion is in a style that precedes
the development of the modern Russian alphabet in the 18th
Century. Constantia has some elements of Renaissance types,
and applying these to Cyrillic is a bit like taking the script
in a time machine. The Cyrillic script probably needed the
most adaptation to screen rendering, i.e., some elements of
Constantia Cyrillic would be different if I'd been designing for
print. The flatish upper terminals of the upper- and lowercase
zhe (k) and ka (Kk), for example, are a fairly novel feature,
and simply produced the best letterforms when rendered with
ClearType.” Hudson admits that Maxim Zhukov, Microsoft’s
Cyrillic type consultant, “wasn’t very keen on this feature of
the design,” but the two of them “worked together very hard
on these letters to make them look right, with lots of minute
adjustment of weight through the terminal. Designing these
letters was probably the hardest thing in the whole Constantia
design.”

Just as the Latin italic needed to harmonize with its roman,
the italic fonts for the Greek and Cyrillic versions of Constantia
had to work well with their upright companions, as well as with
each other.
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“The Cyrillic italic follows the Latin in being generally more
cursive than the roman, with more condensed forms and with
calligraphic features, such as the sharp, deep cuts when the bowl
of Latin letters like b and h meet the stem. Some of the fully
cursive Cyrillic italic letterforms are very different from their
upright correspondents, and this is followed in the Constantia
design — compare, for example, the italic and upright forms of
ghe (r) and zhe ().

“The Greek required a somewhat different solution, though,
because the design of the upright is already more cursive than
the Latin and Cyrillic—overall, it is less rigid, with many more
curves and a greater variety of shapes and counter sizes. There
was little possibility of increasing the cursivity of the Greek
in the same way as I had done for the Latin and Cyrillic; and
the condensed, angular forms that appear in the latter don’t
look natural for Greek, which has a greater number of rounded
forms. So the Greek italic is in some respects less differentiated
than the others, being closer to a sloped version of the upright
Greek.”

Hudson is looking forward to seeing Constantia used
in e-journals, since this was the initial brief. “And I'm also
expecting to see it used in documents in which people want
something modern but with the smaller x-height and long
ascender proportions of Constantia. Since I was interested in
how the gap between screen and print typography has been
reduced, and continues to grow narrower, | would be thrilled
to see Constantia being used for both the print and electronic
media versions of a publication. Until recently, it has not been
possible to use the same typefaces in print and electronic
media without compromising either the readability or the
attractiveness of one or the other.”
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Constantia | Kovoetdvrtia | KoHcTanmmus

Designer: John Hudson

Type family: 4 styles (regular, italic, bold, bold italic); 992 glyphs per font

Layout features: smallcaps, stylistic alternates, localized forms, standard ligatures, uppercase-
sensitive forms and spacing, oldstyle figures, lining figures, smallcap figures, arbitrary fractions,
superscript, subscript
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abcdefghij klmnopqrstuvwxy20123456789
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tnosé gl flass HWAT! Hodmezévasarhely

Zwéf Boxkdmpfer jagen a fine kerfuffle de thédtre...

Victor quer iiber den grofSen

Syiter Deich. Kaminyixiher | qle Menschen! un gran virtu

ykist pjofum na baedi vil og
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s6ka hvila pd mjuka tufwor.

Lati Ludoviko Zamenhof  'T'imisoara ni bhionn stuil
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Cambria | Kapnpwa | Kam6pus

Designed by Jelle Bosma,

with Steve Matteson and Robin Nicholas
Jelle Bosma studied at the Royal Academy of
Art in The Hague, designed some typefaces,
and worked as type designer for Scangraphic
(Hamburg, Germany) before joining

the Monotype Corporation (now Agfa
Monotype) in January 1992. For Monotype
he was responsible for developing the
ability to create high-quality TrueType fonts
and to manage their production. §Since
1995 he has been working from home

near The Hague, dividing his time between
hinting, drawing outlines or bitmaps,

and programming. Jelle is the author of
FontDame: software to design, hint, create
OpenType layout tables and generally do
things with TrueType/OpenType fonts that
other font tools do not (yet) do. Most of his
type design projects are of a distinctly non-
Latin nature. Jelle has become a bit of an
expert on the complex writing systems used
in India, but has experience with a wide
range of scripts.

DESIGNER’S DESCRIPTION: Cambria has been designed for
on-screen reading and to look good when printed at small sizes.
It has very even spacing and proportions. Diagonal and vertical
hairlines and serifs are relatively strong, while horizontal serifs
are small and intended to emphasize stroke endings rather than
stand out themselves. This principle is most noticeable in the
italics, where the lowercase characters are subdued in style, to
be at their best as elements of word-images. This font is suitable
for business documents, email, web design.

A sturdy typeface for business

When the call for proposals came from Microsoft, type designer
Jelle Bosma says, he had been doing heavy-duty programming
for four or five months straight, and he was eager to get back to
design work. Some of his colleagues at Agfa Monotype had just
been in a meeting with Microsoft about the need for a set of
fonts for a variety of purposes, all of which would be designed to
take advantage of ClearType rendering to look good on screen,
while still being useful in print. “So my wish was granted,” says
Bosma, “and I was put to work.” He found, however, that he had
come into the process a bit late: Microsoft wanted proposals by
the end of the week.

“I tried my hand at a proposal for a monospaced and a
serif font in two variants: one variant as an e-book font, and
a version adapted as a business document font: what could
be a Times New Roman replacement.” It was the latter that
turned into Cambria. “The other bit of information was a list
of fonts, mostly traditional old-style fonts, which Mike Duggan
recommended looking at, because they worked well. I must
confess that once I got started, things developed in another
direction.”

He studied how different geometric shapes were rendered
by ClearType on the screen, and what the effects on them were
of hinting. He also looked at the fonts shipping with Microsoft
Reader, since he knew they had been hinted for ClearType.

“The result was that at the smallest sizes, the effect of hinting
did make a difference, but for most types of shapes, except
long diagonal lines near horizontal, shape detailing mattered
little. However, starting at slightly above 20 pixels per em,
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some shapes worked better than others; it seemed best to use
curves that turn away from the horizontal extreme as quickly as
possible.

“The next step was to draw a lowercase n in all sorts of
variants, hint them, and select those properties with the ‘best
statistics.

“At the smallest sizes, ClearType gives the effect of ‘dressed
up’ bitmaps. I do have some experience in that field, including
bitmap design proposals that were the subject of a legibility
study where various design parameters were tried out. So
once the n had been established, I had some idea about the
proportions and spacing which would create a suitable pattern
of black and white shapes that scores well in a legibility test.

So starting from an n, I gradually built the rest, trying to keep ®
things in harmony.”

Designing typefaces for the screen, Bosma points out, is very
different from designing for the printed page — or from designing
for the screen just a few years ago. “Within the TrueType format,
hinting is part of the design. The outline drawings you make
in Fontographer or FontLab are the outlines used when you
have no pixel limitations. With hints, you draw the outlines
that express the design at lower resolutions. In the ClearType
rasterizer with subpixel positioning, you have fewer options to
influence the appearance with hints, because in the x-direction,
hints are mapped to a make-believe higher resolution. But it is
possible to force some things, if need be. For example, when the
top horizontal of the 5 and 7 has to be one pixel, because two
pixels is much too heavy, I compensated to make the horizontal
hairlines a bit heavier, to prevent the top half of the characters
from becoming too light.

“In black and white bitmaps, you are by nature forced into
certain proportions. But if your font doesn’t have these, you can
hint them to be that way. The price for that is that the screen
appearance may give a false impression of what it will look like
in print. In ClearType you still have the limitation that you need
to separate vertical features clearly. Therefore proportions are
even and spacing open, even between round stems (00). So
in that sense, you are a bit more limited than when you draw
outlines for black and white hinting, because there the hints
take over completely”

now read this | 31

‘ ‘ NRT Interior.indd 31 @ 6/10/2004 11:57:40 AM ‘ ‘



‘ ‘ NRT Interior.indd 32

Careful attention to detail

The features that make Cambria uniquely suited to its role as a
robust, all-purpose workhorse text face have been carefully and
precisely thought through.

“For ClearType,” explains Bosma, “one designs monoline fonts
best. At small screen sizes, hints make the horizontal hairlines
heavy, and if your horizontal hairlines are thin, they remain
thin and look silly. You also want to make narrow characters
relatively wide. In metal type terms: your serifed ClearType font
should be made from the drawings for the 7-point. But that
looks rather dull at large sizes, and not much like a Times New
Roman alternative.

“So in order to have a bit of both worlds, the design has a
relatively low contrast in the x direction, and a high contrast
in y. With the given proportions, this makes the image heavy
enough for it to survive being used at 8 pt printer sizes, while
not looking dull and heavy at 16 or 18 pt. At these relatively
small sizes, the perception of equally thick horizontal and
vertical hairlines is making the verticals look lighter. A bit of
exaggerated compensation for this goes unnoticed. Of course
when used at really big sizes, it will start to look strange —but
with such wide spacing, I don't see a big future for Cambria as a
headline font anyway.”

Bosma has done something unusual in the f-ligatures, by
using the possibilities for contextual glyph substitution in
OpenType. “The implementation of the OpenType ligature
doesn'’t use the drawn ligatures, but an alternate drawing of
the f only. This has a narrower and lighter top and is used as a
substitute not only in front of the i, b, h, k and I, but also when
it is followed by any other lowercase glyph that has something
sticking out in ‘f space” narrow characters with top accents,
anything with a left-side ascender.”

Cambria comes with a large extended set of mathematical
glyphs, to support math setting in Microsoft Word. This
supports an additional 2,000 math, scientific, and technical
characters from Unicode 4.0. Bosma describes some of these: “a
full set of combining marks, additional punctuation marks, the
letterlike symbols, arrows, math operators. There is also a set of
mathematical alphanumerical symbols which contains a variant
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of the italics. The lowercase has diagonal stroke endings rather
than horizontal serifs. These characters are drawn to stand on
their own, rather than as part of a word image.”

The design of Cambria’s Greek and Cyrillic complements was
the most difficult of all the new ClearType typefaces. Although
the x-height and the cap-height are consistent across all three
scripts, conflicting ideas about consistency dogged the project.
(Which is more important: keeping details the same across
scripts, or making each conform to the standards of that script?
There is no one answer to this question, nor to the questions of
style in designing a successful text face.) In the end, Bosma was
responsible for the Latin design of Cambria, and the Greek and
Cyrillic were designed by Robin Nicholas and Steve Matteson
at Agfa Monotype with contributions from, respectively, Gerry
Leonidas and Maxim Zhukov. The result of this joint process
should be a family of fonts for business, math, and technical
documents that will function seamlessly for users in many
languages and all three scripts.
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Cambria | Kapmnpla | Kamo6pus
Designers: Jelle Bosma, with Steve Matteson and Robin Nicholas
Type family: 4 styles (regular, italic, bold, bold italic); 992 glyphs per font (plus special math set)

Layout features: smallcaps, stylistic alternates, localized forms, contextual alternates, uppercase-
sensitive forms, oldstyle figures, lining figures, arbitrary fractions, superscript, subscript

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz0123456789

S AV mx == \J

ABI'AEZHOIKAMNEOIIPETY®XWYQ
afBBydenBIxApvéonpogtvpdxPw
ABBTJIEXK3UHUKJIMHONPCTY®XUYIIIBbIb3104
a0BTIE€K3UUKJIMHONPCTYPXUYIIIbbIb3 KOS
ABCPEFGHIJKEMABITAEZHOIKAMABBIIEXK3UKJ/bM
1@,;:.170[1{}*t$«»§&N°0123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz0123456789

VVVVVVVVV

ABI'AEZHOIKAMNEOIIPETYPXY()
af6ydelnB9ikAuvéompogctvpdxyPpw
ABBI/IE)K3UHKJ/IMHOIIPCTY ®XIYIII] BbIbIIOA
a6820eH#3UUKAMHONPCMYPXYYUWUWDBbIbIHAOIGUU
ABCPEFGHIJKEMABIAEZHOIKAMABBI JEXK3HKJ/bM
7@,;:.!120[]{}*1+«»§&N20123456789

now read this | 34

6/10/2004 11:57:41 AM ‘ ‘



| T T ]

‘ ‘ NRT Interior.indd 35

STILL OTHERS CLAIM that
language grew out of grunts
of effort, inarticulate chants,
or exclamations of fear

or surprise. Pythagoras

and Plato and the Stoics all
simply begged the question
by arguing that language

“sprang from necessity.” As

to just how it sprang,

they do not say, perhaps
fully developed from the
head of Zeus. Aristotle

and Epicurus, without

ever mentioning how it
came about, stated that
language was the product
of “agreement.” T\ 660UG
SaBLwvouy cwoTd 0AGKAT P
n Jon TepvdeL ypriyopa, pa
Yl 660UG oYM LOVOUV Kal
o voxta eivat atedeiwt.
Otav WAw £tot, evvow Tov
avOpwo 0AGKANPO, YWPIS
va Stakpivw To TVEVUQ, TIS
KAAMTEYVIKEG TIPOOTIAOELES,
TO UTIEPTIEPAY KAL T PECTA.
Twpa Bpiokopat TAAL 6€
ML 6TPO@T): Hov sivat
60oKo0li0 va alocBavlw,
uov givait Suokodo va
{ow. Eipat &vBpwmog us
Yuyika epmodia. B yaiax
10Ta YKUJIOBLI IIUTPYC Aa, HO
banbIINBBIN 3K3EMILISPD.
Cea mwygcka dbuha pahajy

ce c/1060gHa u jegHaka y
goculojaHcuisy u upagumda.
Yce 110431 HapaaKawLa
CBa6OHbIMI i poyHBIMI ¥
cBaéil rogHacui i npaBax.
KootcHa noduHa mae npaso
Ha ceo60ody dyMKu, cogicmi
i peairii. P6jdzze, kin te
chmurnos$¢ w glab flaszy.
Zwolf Boxkdmpfer jagen Victor
quer liber den grofsen Sylter
Deich. Keemi ny 0xi hér ykist
pjofum nu baedi vil og ddrepa.
Flygande bdckasiner séka
hvila pd mjuka tufwor. Lai

language grew out of grunts
of effort, inarticulate chants,
or exclamations of fear or
surprise. Pythagoras and

['IA 0Z0YZ AIABIQNOYN
owoTd 0AOKANPN N (N
TTEPVAEL YPNYOPA, U VI
000VC ACYXNIOVOUV KO L
VOXTA VAL ATEAEIWTN).

UTPYC Aa, HO GaJIbIIUBbIN
ak3emnsip’s. Koscna A00uHa
MAa€ NpaBo Ha CBOOOAY
dyMKuU, cogicmi i penirii.

BOSTON SPA - LS23 7BQ

le 9 thermidor an 11

{27 July 1794 } I'Hay-les-Roses
2847 miles of stripmall?
HWAT! Hodmezdvasarhely
a fine kerfuffle de théatre...
alle Menschen! un gran virtu
;también? Staromeéstska
Timisoara ni bhionn suil
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Corbel | KopumeA | Kopben

DESIGNED BY JEREMY TANKARD

Jeremy Tankard has gained a worldwide
reputation for the high quality and unique
designs of his typefaces, which include the
commercial type families Bliss, Enigma, and
Shaker as well as commissioned typefaces
for Telstra and the Christchurch Art Gallery,
among others. He initially worked with
major consultancies, advising and creating
typography for some of the best-known
international brand names, then decided
to go it alone so as to devote more time

to his designs. Since establishing Jeremy
Tankard Typography in 1998, he has been
able to make his experience available to a
wider audience by working with corporate,
advertising, and television companies in
many countries on a variety of typographic
projects. From the outset, the aim of the
company was to create, manufacture, and
retail high-quality digital type, while always

keeping in touch with current computer
standards and techniques.

DESIGNER’S DESCRIPTION: Corbel is designed to give an
uncluttered and clean appearance on screen. The letter forms
are open with soft, flowing curves. It is legible, clear, and
functional at small sizes. At larger sizes, the detailing and style
of the shapes is more apparent, resulting in a modern sans serif
type with a wide range of possible uses. This font is suitable for
business documents, email, web design.

Developing the concept

“I had to develop roman and italic glyphs to show the design
concept,” says Jeremy Tankard about how Corbel got started.
“As I normally do when I start a design, I created several letters
to test ideas. I didn’t want to do too much at this early stage, as
my understanding of ClearType was limited; I was concerned
about understanding the technology and any limitations before
getting deeply into the design.”

He says that his aim was to produce a clear, elegant sans that
was functional but not bland. “I wanted to move away from the
round i-dot sans fonts we've seen a lot of recently. Less cuddly,
more assertive. | wanted the italic to be expressive, not a sloped
roman as with Verdana, Arial, et al. As the font is commissioned
for on-screen readability, e-books, etc., it seemed logical to
approach the font style in a non-mechanical way. This became
easier to do once I understood ClearType more. By ‘non-
mechanical, I mean fitting the outline to the pixel grid. 'm
a great believer in Eric Gill’s often-mentioned quote, ‘Letters
are things, not pictures of things. They fill their own space in
relation to the other characters. They have their own proportion,
which when modified too much results in a problematic mess.

“In the early design for the roman I had a two-bowled ‘g’ and
a curly T, but these both went, after setting tests. Also I wanted
the ascender and cap heights to be equal; this had to change as
readability/legibility suffered, and the caps were overpowering.
As the design progressed, in early 2003, many vertical
measurements were balanced out across all the designers’ fonts
to harmonize them on the pixel grid at small sizes.

“I did it the same as all my fonts: sketch book to screen via
a period of research and testing. This was different as tests
needed to be carried out at Microsoft (quickly hinted), then
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a screen shot emailed back; this way the design progressed
equally alongside my own printouts. Primarily it is for screen,
but Microsoft wanted the font to work well for print too. On

the Greek and Cyrillic, I had to meet deadlines to send stage
developments to Gerry and Maxim. As the fonts were drawn

in PostScript beziers, the outlines had to be converted to the
TrueType format. Unfortunately the PostScript and TrueType
curve math differs, and even a very good conversion will not be
exact; so more work had to be done to try to match more closely
the original design. Points had to be removed from the TrueType
outlines and curves redrawn to meet the quality requirements
for delivery to Microsoft.”

Designing for the screen

“As the project got going, it was obvious that we all needed to
tailor our designs to meet certain restrictions: various alignment
heights (e.g., cap, ascender) needed to fall within certain
boundaries, in order for the collection of types to appear equal
at small point sizes. This was the main constraint, which isn’t
really a constraint —more fitting our designs to a rough scale.
The biggest ‘concern’ was the diagonal glyphs like w and v. |
tend to design these characters optically, not geometrically.

I had to go against my instinct and make the w geometric so
the on-screen pixel rendition would be even; initially the pixel
version was rendering with different arms on the left and right,
which at the small sizes on-screen looked bad.

“Early in the project, there was some talk of harmonizing
the sans design with one of the new serif faces, so that they
would share some details and general proportions. In the event,
we moved away from this idea, and the types were developed
independently, but they share common alignment on screen.”

When asked what made Corbel’s design unique among the
new ClearType fonts, Tankard said, “The nature of the project
and initial brief was to design a type for reading on-screen, not
to make it too individual. The type needs to function across a
wide range of applications and environments, being read by a
huge range of peoples with varying appreciation of Latin, Greek,
and Cyrillic. ‘Unique’ could be that it is designed for ClearType,
for the next level of the Windows OS, with OpenType features.
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Less cuddly, more assertive.

hamburgefons
hamburgefons uu
hamburgefons

hamburgefons aaaaa

hamburgefons

hamburgefons eefff

hamburgefons
rough demo
rough demo

rough demo demo

Early tests of possible alternate forms of

some letters.

R

L2 A\
RU7A
1)
{

This technology, and the fonts developed for it, will improve the
visual readability, clarity, and legibility of type on screen, and set
new standards again.”

“I was initially trying various forms for the italic. I knew what
I didn’t want—a sloped roman. Since I was designing Greek
and Cyrillic at the same time as the Latin, it was important
and obvious to look at all three scripts as a whole, letting each
influence the other. By doing this I felt I could reach an even
approach to the roman and italic styles. In the Latin, I kept the
roman less emotive; the italic I let flow more. [See opposite. ]
This helped balance with the Cyrillic, where the roman is quite
static and the italic uses more cursive forms, some of which are
specific to its italic style. Greek is more cursive in its roman than
Latin and Cyrillic; here I tried to reduce the movement of the
roman without killing it, with the aim of making the italic more
visually distinctive. I also used the alternate forms of beta (8),
theta (9), and phi (¢), which are visually softer.

“Corbel has some additional glyphs beyond the core set
required by Microsoft. There are small-cap-height figs (0-9) and
small-cap-height @ [{()}1”

When asked how he had approached designing simulta-
neously for three scripts, he replied, “With lots of coffee! Gerry
and Maxim were great with feedback as the scripts developed.

I kept an eye on how the three scripts looked together: color,
consistency, and so on.

“Care was taken to maintain some degree of uniformity in feel
and look among the three scripts. Terminal endings and curves
are consistent where the structure of the form allows. As all
three scripts were developed together, sometimes the Latin was
adapted to match the Greek and/or Cyrillic more closely. Having
said that, though, they are each individual, and hopefully they
don'’t suffer from the treatment found in some of Gill's and
Van Krimpen’s types, where the Greek follows the Latin far too
closely and the Greek italic is too close to the upright Greek.

“They are their own scripts; I hope that, with the help of
Gerry and Maxim, they function well in their native languages
as well as alongside the Latin.
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The roman structure is more The italic flows more. Here the
static. Here the arm of the n joins branching stroke flows smoothly
the left stem at an angle. from the initial stem.

...to balance the three scripts by making the
Latin italic visually more cursive.

Traditional variation of

roman and italic, typical

of Latin text types.

The Greek uses similar ideas where ...while the italic has different, more

it can. The upright forms are more cursive forms

static...

Traditional

alternate ...and become

forms are the default

available in forms in the
@ each font... italic. @

Brman seudn

...take very distinctive traditional forms in the italic...

The forms of these five letters differ in the italic...

Some letters of the Cyrillic upright...

AXK AMK

AMO Am@
LWL, YWy Wy

...while other static forms simply become more cursive.

now read this | 39

‘ ‘ NRT Interior.indd 39 @ 6/10/2004 11:57:46 AM ‘ ‘



NN ® (I T

Corbel | KopumeA | Kopben

Designer: Jeremy Tankard

Type family: 4 styles (regular, italic, bold, bold italic); 985 glyphs per font

Layout features: smallcaps, stylistic alternates, localized forms, standard ligatures, uppercase-sensitive
forms and spacing, oldstyle figures, lining figures, smallcap figures, arbitrary fractions, superscript,
subscript

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopqgrstuvwxyzo123456789

7 A WV EE e W w

ABIAEZHOIKAMNZOMPZTYDOXWYQ
aBBydelnOIikApvéonpoctudpyPw
ABBIAEX3NNKJAMHOMPCTY XYL BbIbIIOS
abBraeX3MnKAMHONPCTYPXLUYLWLLbbIbIHOS

® ABCDEFGHIJKEMABIAEZHOIKAMABBI AEX3MK/bM
1@,;:-170[{3*t+«»§&N201234567890123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyzo123456789

7 AV aE e S m

ABIMAEZHOIKAMNZOlIPETYOXY(Q

aBPyde(nd6ikAuvéonpagtupdyyw
AEBI',LIE)KS’I/IVUIKﬂMHOHPCTYG)XL[ YU bblIb2HOS
abs2dem3ulKkAMHONPCMYPBXUYUWUBbbIbIOASIGU
ABCDEFGHITKEMABIAEZHOIKAMABBI AEX3UK/BM
J@,;:.170[]{}*T#«»§&NC0123456/890123456789
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STILL OTHERS CLAIM that
language grew out of
grunts of effort, inarticulate
chants, or exclamations of
fear or surprise. Pythagoras
and Plato and the Stoics all
simply begged the question
by arguing that language

"sprang from necessity.” As

to just how it sprang, they

do not say, perhaps fully
developed from the head of
Zeus. Aristotle and Epicurus,
without ever mentioning how
it came about, stated that
language was the product

of “agreement.” o 6ooug
SlafLwvouv cwoTd 0ASGKAN PN
N Qwrj epvdeL ypriyopa,, po
yla 600UG 0O HOVOUV KAl Lo
vUxta eival atereiwtn. Otav
HIAW Etal, evvow Tov avIpwmo
0ASkANpo, ywpis va Stakpivw
TO MVEUUQ, TIG KOAAITEYVIKES
npoondIeles, To UTEPTTEPAY
kot Ta pgota. Twpa Bpickopat
TI&AL o€ pua otpodri: Hov
glvai dvokolo va atedaviw,
Hov givat duokolo va {rjow.
Eipou avdpwrmog ue Yuyikd
gumodia. B yawax ora xunbbin
LUTPYC A3, HO dasblLMBbIN
sk3emnanpb. Cea swygcka Suha
pahajy ce cnodogHa u jegHaka
Yy gocuojaHcgy u ipasuma.
Yce noa3i Hapagxxatouua
cBaboAHbIMI | poyHbIMI Y
cBaéi rogHacui i npasax.
KoxcHa noduHa mae npaso

Ha cso600dy dymku, cogicmi

i penirii. Pojdzze, kin te
chmurnos¢ w gtab flaszy. Zwélf
Boxkdmpfer jagen Victor quer
ber den grofSen Sylter Deich.
Kami ny oxi hér ykist pjéfum
nu baedi vil og adrepa. Flygande
bdckasiner s6ka hvila pd mjuka
tufwor. LaU Ludoviko Zamenhof
bongustas freda ¢eha mangajo
kun spicoj. Moi, je veux quinze
clubs a golf et du whisky pur.

language grew out of grunts
of effort, inarticulate chants,
or exclamations of fear or
surprise. Pythagoras and

[NA OZ0OY= AIABIQONOYN

OWOoTA OAOKAN PN N ()
TTEPVAEL YPNYOPQ, A YLt O00UG
OO T]LOVOUV KOl JALO VU T
glvat atedeiwTn.

LUTPYC A3, HO panbLINBbI
sk3emnnapw. KowHa noduHa
Ma€ npaBo Ha cBoboay
dymku, cogicmi i penir'ii.

BOSTON SPA - LS23 7BQ

le g thermidoran I

{27 July 17943 ['Hay-les-Roses
7932 buckets of snails?

HWAT! Hodmezovasarhely

a fine kerfuffle de théatre...
alle Menschen! un gran virtu
stambién? Staroméstska
Timisoara ni bhionn suil
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Candara | Kavtdapa | Kangapa

Designed by Gary Munch

Gary Munch’s type design work leans
towards text faces, though an occasional
display face is known to wander his hard
drives. His previous designs include
UrbanScrawl, Nanogram, Linotype Ergo,
and Linotype Really. He studied graphic
design at the University of Oregon, where
his love of letterforms was heightened in
Chuck Bigelow’s typography courses. He
now makes typefaces in a small studio in
Connecticut, and teaches calligraphy and
typography, graphic design, and computer
graphics to students in area colleges. YAs a
board member of the Type Directors Club
(New York) he has served as Treasurer and

Vice President, and was the chairman of the
TDC? 2002 type design competition and of
the 2004 TDC50 typography competition.

abcdefghij
AMNVW
JJLOQS

LLLLL

55,

DESIGNER’S DESCRIPTION: A humanist sans with verticals
showing a graceful entasis on stems, high-branching arcades
in the lowercase, large apertures in all open forms, and unique
ogee curves on diagonals. The resulting texture is lively but
not intrusive, and makes for a friendly and readable text. This
font is suitable for email, web design, magazines, and informal
settings.

How is Candara different?

Microsoft was looking for an informal sans serif typeface with
subtle details that could not have been rendered on-screen at
text sizes before the advent of ClearType. “They wanted some-
thing with a casual feel, with some softness,” says Gary Munch.
“They were especially interested in shapes that featured entasis,
the architectural detail where a column swells under pressure.
In type, the colors are the same —white marble, dark doors;
white space, dark stroke. I happened to have a couple of
sketched-out fonts tucked away, so I sent those along.”

Munch describes the origins of Candara: “I started with an
idea that I'd toyed with since college; to add what the Victorian-
era art critic John Ruskin called the most beautiful of lines,
the ogee, to a classic letter structure. I'd written a similar
calligraphic style for years, but had never gotten around to
committing the concept to typographic drawings. The diagonals
have a subtle double-curve, like a soft ‘S’ curve; this helps to
harmonize them with the entasis curve of the stems. Then,
knowing that the screen would be an important part of the
display environment, I made the horizontals sturdier than in a
typical edged-pen design. The result is a low contrast of stroke
weight.

“The models were in my hand, pretty much, as they were
originally hand-written. There’s a starting point, but it was
necessary that the typical thins of edged-pen work be made
heavier so they'd work as type and retain their connections to
the stems —otherwise at small sizes the joins at the arcades and
on bowls tend to fade out. With the two end masters built, it
was then a matter of finding the best points of interpolation.
There were hours early on in Fontographer, and a steep learning
curve in FontLab 4.6.”
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What makes Candara work particularly well on the screen?
And how will that translate into print? “I knew that the faces
would also go to print, so the differences would be in the details.
Some details will show at screen resolutions, such as the entasis,
but others, such as the obliquely-trimmed stems of the italics,
won't. It's more a matter of the structure of the letters, where it’s
important to keep them open and clear, and to space them so
they read well in small sizes. ClearType helps immensely with
this, but the underlying design has to want that help!”

The most unusual aspects of Candara are its delicate ogee'd
diagonals, and the slight flare of the stems caused by the entasis
on the strokes. The mix of the classic chancery structure for
the italic and cursives with the neo-grotesque-humanist of the
romans also distinguishes this from other typefaces.

The design of the italic presented some challenges. “At
first [ proposed an oblique italic, with little structural change;
something like the relation of most grotesques to their italics.
Geraldine and Mike convinced me to try a more cursive italic,
so the final italic is structured with a chancery arcade. That
works well with the Humanist-inspired roman structure, and
also makes the distinction of roman and italic more noticeable,
something that’s very important on-screen, where an oblique
might not be clear enough, especially with the very modest slant
that I like to use for my italics.”

Unlike most designers of text typefaces, Munch didn’t do the
basic weight first. “The very first variant of the face was a super-
duper black that was then thinned down to a text weight. I'd
intended the black to stand on its own, but the concept was too
interesting to leave there. The Microsoft faces are the resultant
text weight, and an interpolation from the two end designs for
the bold”

Candara features full ligatures for f; smallcaps for each of the
three scripts; four sets of numerals (proportional oldstyle and
lining, tabular oldstyle and lining); cursive alternates for several
Greek beta, theta, and phi; a small set of math and physics
symbols. “When it came to the numerals,” says Munch, “I
recommended lining tabular as the default, as this style is least
prone to disaster in the hands of untutored users.” In the end,
Microsoft opted for default proportional oldstyle figures as the
ClearType fonts are intended mainly for immersive reading.
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Greek is much more gestural than the other two

in its lowercase, and so wants to swing along more
loosely. There are so many round bowls that need to
be restrained from being too dominant, and there’s
a wide range of shapes that give Latin concepts such
as baseline and x-height only passing nods.

GARY MUNCH Munch has a good deal of experience working with Greek
and Cyrillic as well as the Latin alphabet. How does he design
all three at once? “By way of the capitals: they offer a stable
and familiar territory of shapes, with the divergent Greek
and Cyrillic letters adding spice and interest. With the three
lowercases, it’'s important to remember not to over-unify some
shapes that are only outwardly similar, but unify the others.
Often that means the stylistic themes need to be applied
differently to the shapes. The ogee curves on the diagonals lent
themselves nicely to the three scripts’ diagonal letters.

“Greek is much more gestural than the other two in its
lowercase, and so wants to swing along more loosely. There are
so many round bowls that need to be restrained from being too

® "[' 6 E Y A dominant, and there’s a wide range of shapes that give Latin ®
concepts such as baseline and x-height only passing nods. We
all had the expertise of Gerry Leonidas to draw on, and his help
made it possible to get shapes that worked well in rhythm and

form.
a (3 Y 6 C 8 E “There are many shapes in the Cyrillic that are identical to
Latin shapes, even though they often represent different sounds,

7

q X LI) WV Y] L so there’s a large subset of the Cyrillic done there. Many of
the remaining are architecturally structured — the opposite of

(x 6 y 5 C e E C the Greek —and so follow some basic construction principles.

/7 Maxim Zhukov helped out here, with critiques of the more

X LI) wVv n L difficult and distinctive shapes. He made it possible to move
beyond the most conservative forms to more adventurous yet
readable shapes.

“You might notice that the lowercase of the Cyrillic has a very
deé MHO p C nice directionality in its stems, where the entasis flares out to
the left. This is a slight hand-written hint of an asymmetrical

T y K 6 BI> serif, which gives a dynamic texture that is sometimes not
evident in a traditional, fully-serifed Cyrillic lowercase; it helps

aemMHDO p C distinguish the lowercase shapes further from the uppercase
without disturbing the pattern of the counters.

m y K 6 8223 “The small capitals for the Cyrillic guided the proportions
for the others; they are rather like medium caps. They are
noticeably larger than the lowercase, so they will be distinctly

H I-I different from the lowercase when displayed on-screen.”

In the Candara fonts, “the Latin is by far the most extensive;
there are over 400 glyphs for Latin in uppercase, lowercase, and
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smallcaps. Eventually I'd like to add more extensive support for
the Asiatic Cyrillic, and of course polytonic Greek is essential
for scholarly work and for those communities that didn’t go
monotonic. The Greek already has a few alternate forms, but

it would be nice to add some archaic forms such as stigma,
digamma, and qoph.”

Designing italics for the Greek and Cyrillic was a bit different
from designing a Latin italic. “After the attempt at the oblique
instead of cursive, I knew the Greek and Cyrillic versions
would need to be as cursive as possible. The Greek, being
already fluid in the upright, got even looser and more gestural.
The Cyrillic, so architectural in its upright, took on the same
format as the Latin wherever tradition dictates that shapes are
shared — Latin m is Cyrillic te, u is i, n is pe, p is er, etc. The most
distinctive shapes of Cyrillic cursive got full treatment as unique
to the script. And all three cursives have deeper nicks and
smoother interior branchings than the upright variants, which
are rather flatter in the arcades; the cursives are deeper and
more parabolic. I think this helps distinguish the two usages,
especially in moderate resolution uses where more subtle cues
must fall out. ClearType helps there too, as its hinting can retain
larger details at lower apparent resolutions.”

Munch has notions about how Candara may get used in
practice, but he doesn’t want to tell people how to use it. “As
with all typefaces, there aren’t limits that can be imposed by
the maker; it’s up to the user to decide. I think that these will
be useful where a readable face is needed that has a friendly
personality but isn't intrusively so.” He’s been putting it to
use himself in practical ways: “I've been using Candara for my
browser font, and it seems to do well at all sizes; the bold is
impactful but not overbearing, and the italic is emphatic and
still readable.” Candara’s informal style also makes it ideal for
e-mail correspondence.
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Candara | Kavtdapa | Kangapa

Designer: Gary Munch

Type family: 4 styles (regular, italic, bold, bold italic); 968 glyphs per font

Layout features: smallcaps, stylistic alternates, localized forms, standard ligatures, uppercase-sensitive
forms and spacing, oldstyle figures, lining figures, arbitrary fractions, superscript, subscript

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz0123456789

7 A ee = e

ABIAEZHOIKAMNZOIMPZTYOXWYQ
apfByoelnO9ikApvEompocTtvwdxhw
ABBIAEXK3UMK/IMHOMNPCTY®XUY LWL BbIb31OSA
abBraeX3sMmMKAMHONPCTYOX UYL bbIbIHOA

® ABCDEFGHIJKEMABIAEZHOIKAMABBIAEK3NK/BM ®
1@,;:.20[]{}* HH»§&N20123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz0123456789

vvvvvvvvv

ABI'AEZHOIKAMNZOINPZTYOXYQ

aBByde(n90uAuvéomposTvPyPw
ABBIEK3UMK/IMHONPCTY®XLYLLLL bbIbIOS
absz0em3uliKAMHONPCMYPXUYW W BbIbIHAdIgUW
ABCDEFGHIJKEMABIAEZHOIKAMABBIAEX3MK/bM
1@,;:.20[]{}*1#«»§&N20123456789
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STILL OTHERS CLAIM that
language grew out of grunts

of effort, inarticulate chants, language grew out Of grunts

or exclamations of fear or

surprise. Pythagoras and of effort, inarticulate chants,

Plato and the Stoics all simply o
begged the question by arguing | OF @XClamations of fear or
that language “sprang from o
necessity.” As to just how Surpl‘lse. Pythagoras and
it sprang, they do not say,

perhaps fully developed from
the head of Zeus. Aristotle

and Epicurus, without ever I_IA O20YZ AIABIQONOYN

mentioning how it came about,

stated that language was the ocwoTa O)\OKAnpn rl erl
product of “agreement.” T'a REPV&EL Ypﬁyopa, “a YL(X éGOUC

6o0ug dlaPudvouy cwotd

AOKA (N . V4 ’
S ebvdet | alGXNMOVOUY Kal Jia vOXTa

aoxnuovolv ke vixte | iy ETEAEWTN.
elvat ateAelwtn. Otay pAd
£T0L, EVWOW TOV AvIpwTo
0AS8uANnpo, xwp(s va Staxpivw
TO TTVEUU, TIG XAAALTEXVIUES
TPOOTIAIELEG, TO UTTEPTIEPALY
ot T péota. Twpa Bpiokopan Y,
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cBaboAHbIMI | poyHbIMI § cBaéii

rogHacui i npaBax. KoxHa l e 9 th erm |d oranii

/1100UHA Md€E NPABo Hd c80600y
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jogen Victor uer tbe den - HWAET! HédmezGvasarhely

grofSen Sylter Deich. Keemi

ny Oxi her ykist picfum nu a fine kerfuffle de théatre...

baedi vil og ddrepa. Flygande
backasiner soka hvila pa alle Menschen! un gran virtu

mjuka tufwor. Lal Ludoviko
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¢eha mangajo kun spicoj. Moi,

jeveux quinze clubsagolfetdu | Timisoara ni bhionn suil
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Calibri | KaAipnpt | Kannbpu

DESIGNER’S DESCRIPTION: Calibri is a modern sans

serif family with subtle roundings on stems and corners. It
features real italics, smallcaps, and multiple numeral sets. Its
proportions allow high impact in tightly set lines of big and
small text alike. Calibri’s many curves and the new rasterizer
team up in bigger sizes to reveal a warm and soft character.
This font is suitable for documents, email, web design, and
magazines.

Designed by Luc(as) de Groot
Luc(as) de Groot studied at the Royal

A sans serif with rounded ends

Academy of Fine Arts in The Hague under .
e & “In late 2002, I was working on the monospaced Consolas for
Gerrit Noordzij. He then spent four years

. » . «
with the Dutch design group BRS Premsela, ~ Microsoft,” says type designer Luc(as) de Groot. “I was then

@ mainly on corporate identity work. In the asked to quickly supply a new proposal for a sans serif, because @
meantime, he taught at the Art Academy they wanted to have more options to choose from. I started off
in Den Bosch and freelanced before moving . ; . .
to Berlin in 1993 to join MetaDesign for with some sketches I had once made with Tv broadcasting in
four years. Since then he has founded his mind. It had rounded corners and stem endings, which looked
own digital type company, FontFabrik. Still — particularly bad in ClearType. So I removed the round elements
in Berlin, he occasionally finds time for Cl Cl . d he ch. f hile checki h
sleep between work, reading, writing, and and redesigned the character forms while checking character
drawing. At regular intervals he is asked feature recognition on a subpixel-driven flat screen.
to deliver one of his trademark lectures: “Before sending off the proposal, I decided to send a sample
inspiring mixtures of education, self- . . .

piring ) with re-attached roundings as well, and wrote, ‘I like the look of
promotion, and fun, which may take up . .
to four hours. it, but as you see these rounded tops look real ugly in ClearType;

don'’t choose this. Some years before, at the ATyplI conference
in Copenhagen, Greg Hitchcock and Mike Duggan had been
showing their amazing ClearType stuff. I took a close look and
said, ‘It’s ok, but I don't like it yet.' I referred to some sizes in
Arial where the vertical stems were maybe 1%; or 2%; pixels wide,
but the horizontal stems had already jumped to the next whole
pixel step, in effect rendering them darker than the verticals.

I didn’t like the fact that all the more-or-less horizontal stems
were always rounded to whole vertical pixel borders; that might
look good for Arial, but not for more humanistic fonts. In my
fonts I might want to have 1Y% or 2V pixels for horizontal stems
with normal grayscale anti-aliasing; [ would like to control that
through something like the ‘gasp’ table.

“To my astonishment, Microsoft chose the proposal with
rounded corners. As I soon found out, the rasterizer had indeed
improved, and rounded tops and bottoms could be rendered
smoothly now.” (See page 14.)
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De Groot had ambivalent feelings about working on a
rounded typeface design, even though it had been his idea.

“I had worked on fonts with rounded corners before, and I knew
that there were going to be an immense number of points to
handle. I decided to design the two weights as a Multiple Master.
Even though this was more work than designing the weights
separately, it had good effects on the design’s consistency. This
also allowed me to change the weight of the regular slightly, late
in the process, to be more in line with the rest of the ClearType
fonts.

He wasn't going to leave the hinting of his fonts to anyone
else. “Many years ago I had commissioned a company to hint
some of my fonts, but I was so unhappy with the results that
from then on all my hinting was done in-house. Hinting,
especially for black and white, is redesigning the fonts in
bitmaps, and therefore is a serious design challenge. As [ was
also going to hint the Microsoft fonts myself, I did not want
to hint the same glyph construction twice, so I figured that by
making the Regular and Bold point-by-point compatible, I could
re-use the complicated hinting constructions of one for the
other. The large number of off-curve points made setting the
hint instructions extra difficult.”

There are built-in problems in using multiple-master
technology, which was designed for PostScript fonts, to develop
fonts that will end up as TrueType. But De Groot likes to push
the technological limits. And necessity bred invention; he
worked with the developers of current font-production software
to find ways to make the two technologies work together.

“So at a certain point the Calibri family existed as two True-
Type MultipleMaster fonts, Roman and Italic, a good format for
setting basic hints and playing with stem widths in pixels. In
this format I cleaned up outlines, removed thousands of points,
and even designed glyphs directly in TrueType curves. That
is not as easy as handling PostScript’s bezier curves, but has
advantages in certain situations.”

A complex and well-funded project like the ClearType font
collection, made for a demanding customer like Microsoft, can
drive font technology developments and lead to improvements
in tools and work processes that will eventually benefit all
font makers. To meet the needs of the ClearType designers,
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new features have developed for the commercial font software
FontLab; a new version of Microsoft’s OpenType Layout tool,
VOLT, has been released; and a number of small tools for editing
font tables have been made or extended.

De Groot comments: “I had already sent Yuri Yarmola [of
FontLab] my ideas about kerning some years before, when
I presented the ‘Kernologica’ lecture at a technical font
conference. Right in the middle of the ClearType project, he
found time to implement some significant improvements. So I
could actually get many of my remaining wishes implemented:
class kerning, exceptions, automatic context, sorting and
filtering of tables. I hired a Dutch programmer, Niels Poppe,
who helped me overcome the technical difficulties to get the
kerning into Microsoft’s vOLT application. Niels also managed
to overcome the limitations of Microsoft vTT, by building a
database structure on top of it, so we could still change the order
of succession of glyphs in the fonts, and share hint structures
between the two weights. Additionally, he built cvT controls
mimicking FontLab’s interface, and more; yet getting the cvT to
behave properly took most of the time.

“As the basic hint structures were finished rather early, I spent
some time adding hint ‘strokes, and the fonts were starting to
look pretty good in black and white, and in grayscale as well —
until I discovered some strange behavior with these strokes in
ClearType, and thousands of strokes had to be removed. Niels
accomplished this with clever programming in just a few days;
by hand it would have taken weeks. | was surprised to find
that my two families were the first of the ClearType fonts to be
checked in—a pleasurable closure for an exciting year.”

The technical problems and the complex process of develop-
ing Calibri influence the way the design turned out, but of
course what matters to users is how it looks and how it func-
tions on their screens.

“Calibri is particularly good at showing the strength of the
new rasterizer; the rounded tops of stems are well controlled
in small sizes, and zooming in, they gradually reveal their real
smoothness.”

De Groot is known for putting extras and alternates
into his fonts, and Calibri is no exception. “On top of the
default character set, Calibri contains extra ligatures, some
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Hinting, especially for black and white,
is redesigning the fonts in bitmaps,
and therefore is a serious design challenge.

discretionary ligatures including a Dutch lange ij (ij), small-cap
figures, some extra fractions, an alternate lowercase g, direction
arrows, and a swash ampersand” in honor of his 1994 typeface
TheSans.

“The italic Calibri lowercase is constructed to the italic hand,

with upstrokes and downstrokes for a classic distinction to the
roman. The family has a generous width that makes reading
easier by emphasizing the reading direction; as a result, lines
can be set tight if compactness is needed. This need arises in
small print—a pocket Bible? try Calibri!—as well as in display
sizes. A two- or three-line headline or subheadline? Try Calibri
again.”

PMARNKEOTES &“R@&RO £E0Y
ttfttjtt Q@ tftiti ijij fitgg fififfi chk@@
PMARNKEO T &~R@&EO 96
ttfttjttr stst tftiti ijij fftgg fififfi cheketet

Mo 6couc SloBLlwvouy cwotd
oAOKANpnN n {wn mepPVAEL
ypNyopa, pa yLo 000UG
aoxnuovoUv Kol pia vuxta glvall
ateAeiwtn.
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Calibri | KaAipnpt | Kannbpu
Designer: Luc(as) de Groot
Type family: 4 styles (regular, italic, bold, bold italic); 1,119 glyphs per font
Layout features: smallcaps, stylistic alternates, localized forms, standard ligatures, uppercase-sensitive

forms and spacing, oldstyle figures, lining figures, smallcap figures, arbitrary fractions, superscript,
subscript

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz0123456789

S AN e == U e

ABTAEZHOIKAMNZOMNPITYOXWQ
aBBydelnBTikApvéonpoctuppxPw
ABBIAEX3UNMKNAMHONPCTY®XUY LU L BbIb3HOA
abBrae3aMMKAMHONPCTYPXUYLW LW bbIb3tOA

® ABCDEFGHIJKEMABIAEZHOIKAMABBIAEX3NK/bM
1@®,;:. 120 [1{}*T1«»§&RNc0123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopgrstuvwxyz0123456789
edddcceééeéeéeerigoeSEAAAACEEEEEEEEENDCE
ABIAEZHOIKAMNZOMPZTYOXYQ
aBBydelnGBikAuvéonpoctupdyw
ABBIAEM3NUK/IMHOMPCTY®XUYLILLBbIBIOA
abs20ex3uliIKAMHoONpPcMyMdxuy4wWuwbsblb3t0a01gUL
ABCDEFGHIIKEMABIAEZHOIKAMABBIAEX3UK/BM
1@@,;:.1?()[]{}*1t«»§& RNe0123456789
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Consolas | KdévooAag | KoHconac

DESIGNER’S DESCRIPTION: Consolas is intended for use in
programming environments and other circumstances where

a monospaced font is specified. All characters have the same
width, like old typewriters, making it a good choice for personal
and business correspondence. The improved Windows font
display allowed a design with proportions closer to normal text
than traditional monospaced fonts like Courier. This allows

for more comfortable reading of extended text on-screen.
OpenType features include hanging or lining numerals; slashed,
Designed by Luc(as) de Groot dotted, and normal zeroes; and alternative shapes for a number
A biographical note for Luc(as) de Groot of lowercase letters. The look of text can be tuned to personal
taste by varying the number of bars and waves.

can be found on page 48.

® Making a really usable monospace typeface ®

Luc(as) de Groot has had experience in designing a mono-
space typeface before—as part of his large, popular family of
typefaces known collectively as Thesis. “Back in 1995, when I
designed TheSansMono, I couldn’t find any good examples of
monospaced fonts. All had serious design problems —too thin,
bad spacing, no more than the two standard weights (Regular
and Bold). The nicest monospaced fonts were found on real
typewriters with a fresh ribbon.”

One of the biggest problems was width. Since all of the
characters, no matter what their design, have to be the same

T h e nlices t width, this is the crucial element in a monospaced typeface.
“Traditionally,” says De Groot, “monospaced fonts have
Mmonos p dace d been rather wide. A common typewriter would be 10-pitch, ten

characters to the inch. This would give a comfortable number of
'FO n t S were words per line on a sheet of letterhead.

“This can be simulated with any personal computer by using

'FO un d on Courier in 12 point type size. The width of a character in Courier
is 60% of the type size.
rea l t y p e- “Of course, the design of Courier is too thin; it used to

o . work well on low-resolution printers, but it has a severe case
Wrl t ers wil t h of anorexia on today’s 1200 dpi laser printers and subpixel-
guided displays. Pictures of words exist as interactions between
d 'F res h black and white forms; a certain amount of black is needed for

P i b b on. optimal reading.
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“Soon after I had designed the 10-pitch TheSansMono,
more complicated paper forms asked for a narrower variation,
so I made TheSansMonoCondensed to be a 12-pitch font
family, twelve characters to the inch at 12 point; character
widths are 50% of the type size or em. It is 80% narrower than
TheSansMono.

“When I needed some monospaced characters in the normal
TheSans, I found that a width of 55% worked best, and the u-
pitch TheSansMono I finally made is indeed the one whose
width seems to be closest to normal reading text. Of course,
the number 55% will be different for fonts that are drawn on a
different scale”

He considered a wide range of alternate forms for common
letters, especially those that tend to get confused with each
other, or that look unusually awkward when forced to fill the
same space as every other letter.

The monospaced i

“It is obvious that a monospaced i or | should be more than

just a vertical bar. Imagine the word Himmlisch (German for
‘heavenly’), in which the six vertical bars of the two m’s fill the
same horizontal distance as the two vertical bars of the | and the
i. It does not work. The word falls apart; big white holes destroy
the rhythm.

What’s needed is a way to fill up more of the space, without
distorting the letterforms into something unrecognizable.

“There are several ways to make i, I, and r fill up the white
space better.

“In TheSansMono, I added horizontal bars to the tops and
bottoms of these characters. On the top of the character, the
bars extend to the left only; at the bottom, to left and right —the
way serifs would stick out if it were a serif font. Even though this
sounds like an obvious solution, none of the monospaced fonts
I could find at the time had this solution.” De Groot found that
that was not a perfect solution, however. “I find the lowercase r
in TheSansMono not so easy to read, as it is in Courier; it looks a
bit like t or an old-style 1 (one).

“Consequently, when using the bars in i, f, I, and r, their
readability suffers. The glyphs become too much alike.”
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These are the final default forms of several
glyphs in Consolas, chosen after real-world
testing as a programming font by develop-
ers at Microsoft. The alternate forms can
be accessed through the font’s OpenType
features.

So he tried applying different solutions to the characters.
For the lowercase i and |, he first tried forms that referred
to handwriting in their construction. “A successful way of
teaching handwriting is to make use of sharp beginnings and
round endings, as our dear colleague Rosemary Sassoon points
out. The sharp beginnings bring readability to the top of the
x-height; the round endings glue the words together. In the
monospaced design, such rounded upstrokes in i and | could fill
the x-height area with some black weight. Also, I was pleased
by the look of the word Monostil [the working name for the
typeface] at large size, where t, i, and | all had round bottoms.”

He also tried out various ideas for making clear visual
distinctions among uppercase I, lowercase i, lowercase |, and the
number 1.

“Numbers are read differently than words: numbers are read
one by one, words at once; hence, the rhythm is less of an issue
with numbers. Numbers read better when they are spaced
generously, so, of the glyphs mentioned, the one can leave the
most white space around its body.

“The lowercase | is definitely the most problematic character
in a monospaced font. Rhythm is mainly defined within the x-
height, and as usual, the top of the x-height is more important
than the bottom part. The | does not have a feature around
the top of the x-height; it is just a naked bar. So it must be
wide at the bottom. If you curve the bottom bowl upwards,
the | encloses some white space, and its word-glue-ability is
enhanced. It is also clearly distinguishable from the number
one.

But not, apparently, from the uppercase L. When the test
fonts were given to several software developers at Microsoft to
try out, they found the round-bottomed i and I distracting, and
the | too easy to confuse with a uppercase L. So De Groot created
more traditional barred forms as the default shapes for these
letters in the basic roman font, and reserved the cursive forms
for the italic. “These round bottoms have moved to the more
curved italics, where they feel well at home.”

He tried other approaches to problem letters, some of which
ended up as alternates in the font but not as the default forms.
He experimented with angled endings on the upward curved
stroke in his round-bottomed i and I. He tried giving some
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In display sizes, monospaced
fonts can’t help having a
punkish radiation, a voice to
solve many a design problem.

of the problem characters a wavy form, “as if written with
one stroke,” but he found that they tended to look awkward,
especially the fand r.

Some of De Groot’s innovations strayed too far from accepted
forms, but the experimentation that went into Consolas
strengthened the end result.

In the final fonts, says De Groot, “all alternative forms of
these few important characters are available, so you can do hip
or dead serious, wavy or barred. In display sizes, monospaced
fonts can’t help having a punkish radiation, a voice to solve
many a design problem.” But Consolas is also supremely useful
for its core purpose: for programmers setting code. “Having
a programmer involved, I could preview hardcore use on the

@ lightweight notebook chosen to represent his species’ preferred @
tool,” says De Groot with a smile.

One final detail: “These fonts adhere to the common Clear-
Type x-height, but are the only ones allowed to have a different
default linespacing, to accommodate the monospaced propor-
tions better.”

himmlisch

the quick brown fox jumps over the Lazy dog himmlischer fluitjes first version
the quick brown fox jumps over the Lazy dog himmlischer fluitjes angled Jfijlrt
the quick brown fox jumps over the lazy dog himmlischer fluitjes barred filr
the quick brown fox jumps over the lazy dog himmlischer €luitjes wavy €ijl¢

the quick brown fox jumps over the lazy dog himmlischer fluitjes first version
the quick brown fox jumps over the Lazy dog himmlischer fluitjes angled Jfijlrt
the quick brown fox jumps over the lazy dog himmlischer fluitjes barred filr
the quick brown fox jumps over the lazy dog himmlischer fluitjes wavy €ijlxc
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Consolas | KdévooAag | KoHconac

Designer: Luc(as) de Groot

Type family: 4 styles (regular, italic, bold, bold italic); 713 glyphs per font

Layout features: stylistic alternates, localized forms, uppercase-sensitive forms,
oldstyle figures, Llining figures, arbitrary fractions, superscript, subscript

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz000123456789

7 AV ee == W e

ABIAEZHOIKAMNZOMPZTYOXYQ
aBBydelnB31kApvEonpoctudopxdbw
ABBT JEX3UAKJIMHOMNPCTY®XLYILLbbIbIKA

abBrAeX3MNKJIMHONPCTYPX LYWW bbILIW0A
© Jo@,;: .12 () [J{}*T#«»§&EN000123456789 ®

ABCDEFGHIJKLMNOPQRS TUVWXYZ
abcdefghijklmnopqgrstuvwxyz000123456789

A NV ee == W @

ABIAEZHOIKAMN=OIPXTYOXYQ

aBByodelndorkAuvéonpoctuvepxdw
ABBT IEX3WMAK/IMHOMPC TYOXL YL bbIb KA
abB6a0ex3ulKkamMHonpcmydXyvuybblo A0 TGUU

902, ;:.!?()[]{}*T1«»§8EN°000123456789
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Still others claim

that language grew out

of grunts of effort,
inarticulate chants, or
exclamations of fear or
surprise. Pythagoras and
Plato and the Stoics all
simply begged the question
by arguing that Llanguage
“sprang from necessity.”
As to just how it sprang,
they do not say, perhaps
fully developed from the
head of Zeus. Aristotle
and Epicurus, without
ever mentioning how it
came about, stated that
Language was the product
of “agreement.” 1o O600UG
61aBiwvouv owotd oAdKAnpn
n Cwr mMEPVAEL ypriyopa, pa
yla 000UG aoxnuovouv Kat
Mila vuxta €ival ateAsiwtn.
Otav p1Aw €toil, &vvow tov
avdpwno oAdkAnpo, xwpi¢ va
01akpivw TO mvevua, TG
KOAALTEXVIKEG mpoomadereg,
TO UTEPTIEPAV KA1l TA PEOTA.
Twpa Bpiokopal mAAl o€
pia otpodri: pou eivar
6UuokoAo va arocfaviw,

pou givar 6UokoAo va
{jow. Eipar avipwnog ue
Yuxrkd sumébdra. B yvawax
lora XwWnbbin UMTpyC Aa, HO
banbwuBbIi 3K3EeMNIApb.

CBa mygcka 6uha pahajy

ce cnobogHa u jegHaka y
gocuojaHcuBy u upaBuma.
Yce nwa3i Hapapxawuua
cBabofgHbiMi i poyHbMi Yy
cBaéin rogHacui i npasax.
KoxHa snwduHa mae npaBo Ha
cB0600y Oymku, coBicmi i
penirii. Péjdzze, kin te
chmurnos¢ w gtab flaszy.
Zwolf Boxkdmpfer jagen
Victor quer lber den
grofien Sylter Deich. Kami
ny oxi hér ykist pjofum
nu bxdi vil og adrepa.
Flygande bdckasiner séka
hvila pd mjuka tufwor.
Lau Ludoviko Zamenhof
bongustas freda éeha

[Consolas 10/12.5]
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<TextPanel ID="root"
xmlns="http://schemas.microsoft.com/2003/xaml"
xmlns:def="Definition"
FontFamily="Calibri">

<Paragraph><SmallCaps>MuBiotopnua,</SmallCaps>
<Inline Typography.NumeralStyle="01ldStyle"
Typography.NumeralAlignment="Tabular"> 1
</Inline></Paragraph>

<Paragraph><SmallCaps>Fupvonaidia,</SmallCaps>
<Inline Typography.NumeralStyle="01dStyle"
Typography.NumeralAlignment="Tabular"> 61
</Inline></Paragraph>

<Paragraph><SmallCaps>Tetpadio lupvaopatwyv,

</SmallCaps><Inline Typography.NumeralStyle=

"0ldStyle" Typography.NumeralAlignment=
"Tabular"> 71
</Inline></Paragraph>

</TextPanel>

public override FrameworkElement CreateFlyout()

{
Text flyout = new Text();

flyout.TextContent = "Hello World Flyout";
return flyout;

}

public override FrameworkElement CreateProperties()
{

DockPanel mainPanel = new DockPanel();

Text property = new Text();

property.TextContent = "Hello World Properties”;
DockPanel.SetDock(property, Dock.Top);
mainPanel.Children.Add(property);

// Add OK button to Property View.
Button ok = new Button();

ok.Content = "OK";

ok.Click += new ClickEventHandler(OnClick);
DockPanel.SetDock(ok, Dock.Right);
mainPanel.Children.Add(ok);

mainPanel.Height = new Length(75, UnitType.Pixel);
mainPanel.Width = new Length(125, UnitType.Pixel);

return mainPanel;

}

// When OK button is clicked, close property window.

private void OnClick(object e, ClickEventArgs args)
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Meiryo | XU3 D [BAKR]

kanji | hiragana | katakana | romaji

EFAPIZvONREL. BESEEMNEFRIN SN DN TA LWL KIiFE
BLHIMNTND, XFHARTNE ) — B/ D DEHESEZ D TEXRU,
BERERREDZOIC O] EWD ABHRFBREEN (G BTFOERZER
M5 IBXFNSREXFPOREXFZ2 DD, HHRIZRIA L. EFNS
TOHILLFNANEHEAE(?) S B TE, TU TS BRREDFRENWEN. Bk
W UL T REMLFZIR S I DI2H(CE. BFHROCBEFT T v INDBITHEL
BOREELDTND, [HHPTVRIU—2-TA2 M (E EIL- TV
BEMEANICEER T ARE SABEO—DCHBIF TS,

FIRDROU =2 (CHBIFBRENIZETILET(E. EIRIXF DK S 7248
TINSORPNRWNFEE U T E(FIFRCEH UL, RO —>orlEEm
DIz 1995F. Y100V J MBRERERT A F—X>a1— - H—F—%
AL THF LR Verdana (&, BTSRRI U -2 L TREGHBVXFE
M Web EDARET 4 > MMIIRD TULVD, 1998F. X700V J hdalElE
@ FifiF%F — s ART (Advanced Reading Technology) (SR SEEmED ETt) L% @
M ITDHDIFEEERAEL CXFOHBPEZE LIFS01) 745+ ClearType

=BT, BLCERX DT> ROXXPT(E, ZTOBEMPHNLAIIRZRD LN TES.
ARTF—AFOUT AT DMRERARCENE DERER T A > NEFKEED
TWBH, CCTICBASNIZRX 6T 4 > bOFTHA > (FZOTOST U bO—IR
THD. HR(IC—MRIEL TETERRHRED SXGA+, UXGADEHE /25 (S, HE
CRBBELEXFYAX (INSLIRA > M) NEDTTIV> hanzLS
[CHRACTVWRT—FTIL-TA> b THD.

RICC ART F—AlF R T A > MR D EEHEXFHREHRELMCE L)
EFEESAABCEREZAZ, £I [RROIU 751 THIMT, BARED
] EFeEmE EOYEIREDN | UH —F 9Bz (C S T MLICHENTZ D3 2457
MD2002FE4HTHDIz. BESD WebR—A0) NV A2 (LK DEHEELEDMER
NNSHEHE(SE U2 D 4 > beE (. BI5t. ERIRIE. X EORIER &%
ANEECD ZLDEANCHRINRERNSG D, BIFDOTA > hTEOIUT
AT OREFNFEES B ZDFIEE iR, FTLUWIT A > b+ AFRE
RICUEDOH DT R T A haastEL TRtz Riz. BB OUT751T
MRT AXALF1S—EREUAR—ILRICDT— hEZTAFRED
P, X EDOWMIRFTIRXF 17 DiREEAD LN TS . JUTEIATD
(C. EFDEEENERAR. EEDTEDRBELHTIRA TS E
TR D CRGDEMEAR RY bXFENERSE (CIRD 1.

BRIFSSUWRRER ICHEEZ1S T A8 T 4 > MIWEZ 2003 F1 7 (CRA.
WIISHUEZE(CHD T, BAREREOETF I v ILMRICELCHETE S
A2 REUT LF2S—ER-ILREHE4RFULZBREESDI8L AT
TeRke DX I A > hbELTE, FUS Y XF, FUILXF HFEPRFES
1R2E1000F U LZEEH. J0—/) ULRBFXEGE(CEMIGT DECEANRD
TA> bERDZ, RUVEEEREHTLV\EfT. REDOEBISCDERE S 7N
EBUTEFNIZH A ME XFESD AU I D (TUT) Enaeniz.
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Designed by C&G, Eiichi Kono, and
Matthew Carter

Left: C&G. Probably the most experienced
and widely reputed specialist digital-font
developers in Japan, with expertise in
printer and screen fonts, bitmap fonts,
icons, and illustrations for major electronics
manufacturers. Their experience in the
development of font-related software
accelerated the production of Meiryo. Right
to left: Satoru Sakamoto, managing director;
Takeharu Suzuki, type director; Yukiko Ueda,
senior font designer.

Middle: Eiichi Kono. First-hand experience
of the pitfalls of multi-language text
composition in Japan took Eiichi to London
to study, research, and work in typography.
After working on New Johnston and

British Telecom’s directory, and teaching
at Middlesex University, he stayed on to
set up a graphic design company, now
International Type Associates. Much and
varied English and Japanese typography-
focused work has followed; advising the
Economist and becoming involved with
Microsoft among the most pleasing. Many
airmiles have been earned.

Right: Matthew Carter. A type designer
with more than forty years’ experience

of typographic technologies ranging from
hand-cut punches to computer fonts.

After a long association with the Linotype
companies, he was a co-founder in 1981

of Bitstream Inc., the digital typefoundry,
where he worked for ten years. He is now

a principal of Carter & Cone Type Inc., in
Cambridge, Massachusetts. His type designs
include ITC Galliard, Snell Roundhand and
Shelley scripts, Helvetica Compressed,
Olympian, Bell Centennial, ITC Charter,
Mantinia, Sophia, Elephant, Big Caslon,
Alisal, Miller, and faces for Greek, Hebrew,
Cyrillic and Devanagari. Since the mid

’90s, Carter has worked with Microsoft

on a series of “screen fonts” designed to
maximize the legibility of type on computer
monitors.

&

DESIGNER’S DESCRIPTION: Meiryo is a very versatile
modern sans serif type designed to give an exceptionally clear
appearance on screen, as well as in print. It is optimized for on-
screen reading. The letterforms are generously open and well
proportioned; legible and clear at small sizes; and dynamic at
larger display sizes. The beauty of this face is that it sets text
lines in Japanese with Latin seamlessly and harmoniously. The
balanced inter-letter spacing enhances horizontal alignment,
facilitating smooth reading flow. Meiryo has a very large
character set, with Japanese and Latin combined, fully scalable
outline technology, making it extremely functional for all
aspects of communication and publishing. It is a robust, legible
typeface yet compact enough to enable tight inter-line spacing,
which is good for space economy.

Project Meiryo Eiichi Kono

Despite the hopes and demands of 120 million potential readers
for better on-screen readability, the quality of on-screen
Japanese text has hardly changed since the introduction of the
desktop pc. Even though screen definition has improved and
font rendering technologies have advanced in recent years, this
seems to have had little impact, and design and production of
a new font, or even making minor modifications to an existing
one, is still extremely time-consuming and costly. A Japanese
font needs so many characters, many thousands even for a
minimum standard, and accurate rendering on screen has been
extremely difficult because of complicated stroke structures.
The Microsoft ClearType & Advanced Reading Technologies
team was aiming to provide the best possible on-screen reading
environment by working on available Japanese fonts with
ClearType technology, and in April 2002 the group appointed
me as typographic advisor to conduct research and feasibility
studies and to produce trial fonts for testing. The investigation
covered currently available Japanese fonts, text-composition
and page layout, devices and screen sizes, various typographic
constraints in different publishing fields, and trends. At this
stage, starting from scratch with a completely new font was not
being considered for the obvious reason (or popular belief): too
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BERHHASOBAAND K2 EHNS LM, 3
— O/ OF T TR APREOMACE—EA

ADBBWHICRVEL, IEED—AEUTESFNTH)

sl = HER < BMOT LT, B

BABICE B, P TFRERR

T35l Roundel EMENBALERHTEZH
SR BIBMD ST EESTERNHT. &

DOTR—ED UEN DEDH LLBLOS > TN TT

LA MEPILI 7Ry MRS TWE, CNTRER

iEff, TRO—FK - $3>Z k> Edward Johnston {F0
EROICESRY> LU ITTHOL.,

ERTRAOUFHANO> K> THALEOFES U
FERD 1863 FTHOR. W< DEOMBHBEHAL

RELEO> KTEBICE ST, HERREDTERE
ODNCHIBEICH DS <RI BNEEHOBTH Ok

SFE, WRE Rk < AN SRENTENICHR, il

MBRECEBAEANERENTS, LYROBERE
I52% - Ev s Frank Pick #5322 R ICHHALT

XFFHA S OBATS 1916 ECBLHTEASN, 5

ERBARCHLENTSSFEETHS.
EDEUHIBOENLAFAE, RA—HRETIC

e TITEO10®

BIRICE LT £LVDN 30— Y OEMTF ML
T LW HERDN PO SR T B

EERBSUE [AROBS. HHB BENEY T

UDHhE LTRHEENTNS. TUT, (FEFHOBFO

TR—2 STV &, FE 1930 FRI/\U— -

w2 Harry Beck (Lo TYFRETUERRT w T £

YA > FTRICERSDMNHIE LT, SBET
BLOFFAF— ([ BEESRTNS,

A typical passage of modern Japanese text
(left), with the proportion of kanji shown in
red (second from left), then the analysis of
the proportions of all characters in the pas-

sage: kanji, kana, Japanese symbols, and
Latin (romaji). Modern Japanese routinely
uses all of these character sets.

=

many characters and too many strokes to handle against viable
time and cost for design and production.

It is often said that the Japanese writing system is unique in
the world, with its mixture of ideograms and phonetic scripts.
The Japanese font consists of four different character sets:
kanji, the ideograms, form about 25% of the average text; two
sets of kana, with about 75% of the text hiragana (mainly for
grammatical inflexion), and katakana for foreign words; and
Latin (roman alphabet with arabic numerals). Depending on
the text, the incidence of katakana and Latin might increase
significantly. Pick up any Japanese newspaper or magazine, for
example, and any day you will see plenty of “foreign” characters
scattered around.

Looking at the characteristics of each set, the kana, with
just under 100 characters each, have simple stroke structures,
similar to Latin glyphs. The kanji can vary from a single stroke
to complicated structures of some thirty-odd strokes. As for the
number of characters, the minimum publishing standard (e.g.,
for a newspaper) is for at least 7000 kanji characters, while more
comprehensive standards (e.g., for academic texts) require over
20,000. This is the seemingly awesome obstacle for the type
designer and font foundry, and for anyone wanting to buy a new
font—it’s expensive!

In continuous text, the characteristic mix of characters gives
rise to a “bitty” or spotty texture, but in fact this contributes to
readability, as kanji, the principal parts of words and phrases,
are picked out more easily. (This is the reason why kanji cannot
be easily reduced or eliminated). Significantly, there is no “inter-
word” space, except where Latin is used, so kanji have to be
distinguishable against their kana counterparts. Nevertheless,
all the characters in a text should be well-balanced in terms
of weight and size ratio, presenting an harmonious whole,
neither too bitty nor too flat. The trouble is that this subtlety
is impossible to obtain on lower-resolution screens. (It would
be possible, however, up to certain type sizes if ClearType
were utilized.) Some existing Japanese on-screen fonts have
associated bitmap fonts for the smaller type sizes with which
rasterization cannot cope. On the down side, these bitmaps
hugely increase the font data size. This burden, together with
coarse screen resolution, has meant that up to now it has only
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really been feasible for a font to have one weight. Wit

=3 £3882538 only and no “bold,” layout style has been limited — the text
tE Bi5-nsty appearance is bound to be monotonous and unfriendly (that
< R B — . . .
EszRifbs:-322%2 is why most web pages look tacky, with too many type sizes
i fEsRERRELESE] and colors). Also, the appearance of text on screen becomes so
P ZEkEy o CE D . . o, . . .
Z zasof ¢ [ different from a printout that it is misleading for page layout. It
L y T =2 ) . . . .
2 oTessl Fafink is a nightmare for book designers and publishers.

K ¥ Print publishing is still at a transitional stage, but vertical

# setting is giving way to horizontal setting almost everywhere

else. Web pages, mobile phone displays, and the vast majority
of office documents use horizontal setting, and young people
prefer to write and read horizontally. However, horizontal
setting in Japanese doesn’t look good —spaces between those
characters (we can't call it inter-character spacing, since ®
it certainly is not that) are mostly too wide and irregular,
disrupting the horizontal linearity needed for smooth reading
flow. The reason stems from the old days of hot-metal type
composing: every individual kanji (or kana) character was
placed (cast) in the visual center of an “imaginary” square

(the metal body), so that they neatly lined up either vertically
or horizontally. This problem is more pronounced for Latin
characters, as inter-letter spacing and horizontal alignment

are particularly unconsidered (or perhaps well-considered for
“vertical” setting, as the Latin characters are also placed in the
visual center of the square, in an effort to align optically with
the Japanese text). Either way, Latin glyphs are contorted to

fit into the square, or overstretched to fill in the square. This
leads to the baseline of imported Latin fonts appearing too high,
requiring cumbersome manual adjustments. Also, many critical
Latin glyphs are often missing from Japanese fonts, because

of the limitations of the Japanese Industry Standards, which
causes more serious problems in document exchange.

Font design in Japan is struggling to respond well to the
particular demands of a horizontal world, and we found that
none of the existing Japanese fonts could be adapted for on-
screen reading and horizontal text-setting. So, we began to
consider the feasibility of building a complete Japanese font
from scratch, tackling all these inherent problems head-on.

First, we investigated stroke-reduction, so the next step
was to design small sets of experimental Japanese fonts for

SATUSHAH wom= SEFNCTIMHS

BI— AU ARARDY . ACKTSEZONSEBTTRA BV AGIESH R L <%
<

BT S0HBNA UHTIPag ALRH Y& ), « —CEAE owor T v TSNV \—

OFMFNNASHAIHHEACH> | DNdHR

ALUOFROEAHT .ACAH NEASUBEACKFIUCAVISSEE [CHYYH 2SS
BOXT) 7t OF DA EEREON o BT BB SR O ML S AEA| ISCH . ACTIERRM IS

MO EFA—DONIT < (v it CWTTIRRETT N HESTE | g
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A clean, simple, straightforward
sans serif typeface with a Verdana “feel”
EIICHI KONO

comparison, and to test them with ClearType hinting. I was
E E aiming to optimize horizontal legibility on-screen, and the
—_ —_— one font with a reputation as the most legible, and therefore
B B Ll the most popular for on-screen reading, is Verdana, designed
é by Matthew Carter. Its clear and straightforward style was a
ﬁ- reference for the new design [ had in mind: a clean, simple,
5075: G::: jm‘,sho\ straightforward sans serif typeface with a Verdana “feel”;
maximum use of the square boundary (em-body) to gain a large
Stroke reduction, which aids the legibility of face (appearance) for better legibility/visibility, and a wider
complex kanji at small sizes by reducing the counter, giving more tolerance for rasterizing and hinting;
number of strokes that have to be shown, and tighter inter-letter space, to gain horizontality for better
has roots in a long calligraphic tradition readability in line COIIlPOSitiOl’l.
character in three small sizes of bitmap fonts This idea would work with kana and the simpler kanji, but
@ (top row) and handwritten in three different it would take a lot of effort to make it work with the fussy @
calligraphic styles (bottom row), kanji with so many strokes. However, I was confident for three
reasons. Firstly, we could manage more subtle adjustments
with Japanese characters in today’s friendlier typographic
environment, with ClearType and higher-resolution screens
and hinting technologies. Secondly, I was already familiar with
Verdana’s well-tested design principle, clearly stemming from
Bell Centennial, which had also been designed by Matthew.
(My feasibility study in readability and space-saving for the
redesign of the British Telecom phonebook in the 1980’s
concluded that Bell Centennial was exceptional.) Thirdly, the
small-size bitmaps commonly used for small electronic devices
in Japan provide a wonderful reference for stroke reduction to
produce pseudo-kanji. (And it is nice to know that bitmaps
may themselves be referenced from the elegantly spare styles of
master calligraphers.)
Japanese digital font makers have, of necessity, become
masters of bitmapping. Current Japanese on-screen fonts
have many bitmap fonts along with the outline data, such as
16x16, 18x18, 22x22, and 24x24 for on-screen reading sizes,
somewhat equivalent to 9, 10, 11 and 12 point type sizes (the
Japanese standard reading size is equivalent to 10.5 point). Even
smaller bit maps are common for the (mostly obsolete) dot-
matrix printers, and for public display panels and screens, the
smallest being 10x10, although a minimum of 16x16 dots are
needed to show the skeleton of kanji, and at least 24x24 dots
to show some differences in style and weight. At the other end

Yo

C

of simplifying the strokes. Here is the same
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Alignment: a typical Japanese type from
the old days (left) and the Meiryo solution

(right).

of the scale, it has been found that stroke reduction applied
to some kanji characters enhances the legibility of directional
signs on motorways, suggesting that stroke reduction may

be contributing to better pattern recognition rather than
hampering it.

Using Verdana as a benchmark for testing sample fonts, Mike
Duggan and I experimented with adjustments to the weight,
contrast difference between regular and bold, character height,
counter, inter-letter space, baseline and horizontal alignment,
and hinting, to see if we could achieve high-quality results
through a combination of outline design and stroke reduction
for both low- and high-resolution screens. Some problems were
peculiar to Japanese.

One of these is alignment. Japanese has no horizontal axis:
no x-height, no cap height, no ascender, no descender, therefore
no “baseline.” When we used Verdana as our first base model,
alignment parameters automatically came into play. We shifted
the position of Japanese glyphs up 5% in the “square box,” and
made the proportion of the glyph rectangular, with a height-
to-width ratio of 95:100. In this way, the slightly expanded
glyph shape contributes to the horizontality of the text line,
and gives an up-to-date look. This also eliminates the chronic
misalignment of the baseline when Latin fonts are imported.

Another problem is spacing. Casting a character on a
square metal body seemed for a long time to provide a
practical advantage for typesetting Japanese text vertically
and horizontally. Now is the time for Japanese digital fonts,
including their Latin fonts, to liberate themselves. We gave
the glyphs the maximum width within the imaginary square
boundary, creating slightly tighter inter-letter space, which
reduces the potential for white rivers and gives a more
distinctive appearance, both assisting the smooth flow of
horizontal reading and fitting well with proportional Latin. This
tighter inter-letter space also facilitates the tighter setting of text
lines, contributing to space saving: the default line space could
be 20%, the same as that of Latin, whereas the most commonly
used Japanese line space is 50% (though recent web page design
has made a dog’s dinner of it all).

The result of these experiments was extremely convincing.
Good parameters were gathered for the new font specifications.
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Meiryo Regular Two weights for Japanese on-screen font - ClearType has made it possible! Meiryo Bold

The unhinted Meiryo outline (top) renders
as uneven bitmaps that collapse and become
unreadable at small sizes due to the number
of horizontal strokes and white space
fighting to occupy the limited number of
pixels. When hints are applied to reduce the
number of strokes (bottom), a clean and
readable bitmap can be rendered even at the
smallest sizes.

By now we had a project code name — Verdana-J. We also looked
into any possibilities of having lighter and smarter hinting,
more precise and efficient stroke reduction, and speedier
production of outlines.

We then had a stroke of luck. I already knew C&G, a Japanese
font design company with a great deal of experience in making
screen fonts for OEM customers. Senior type designer Takeharu
Suzuki was in the process of adapting an unfinished Japanese
Gothic (sans-serif) font to horizontal setting. I saw a good
potential in its clean straightforward style, and C&G agreed
to make this available, and to produce outline fonts to my
design specifications. Referring to our initial experimental
font design, I spoke with Matthew Carter about the possibility
of his designing a new Latin font to be incorporated in the
Japanese font and also to work as a complete stand-alone Latin
font. He agreed to work with us on a new, revised and fortified
Verdana, following my design specifications. C&G were willing
to work with my idea to make conscious efforts to utilize
Western typographic elements as common denominators in the
design details of Japanese fonts. Extensive horizontal setting is
relatively new to Japan, whereas Latin (European) typography
has been dealing with horizontal typesetting and reading for
over 500 years; even though the languages are different, there
must be many common factors contributing to readability.

The last problem was how to produce the sheer number
of glyphs in a reasonable time and at a reasonable cost. A
comprehensive standard font needs over 20,000 characters.
Therefore, for this project, over 40,000 outline glyphs in two
weights, regular and bold, had to be produced, and they had
to be hinted (although this is a big task, the fonts did not
require associated bitmap fonts, which reduced the amount
of labor). We divided the font character set and prioritized
by the frequency of kanji use —according to the data available
(Professor Tadayoshi Murata, Yokohama National University,

“Frequency of kanji use in Japan and China,” March 2000), just
under 3,000 kanji characters cover 99.9% of daily use. By adding
kana and Latin characters, we could say that these “3,000”
characters would cover practically all, so they were the first to
be drawn and hinted, and then carefully analyzed as models to
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make the subsequent production of the rest as automated as
possible.

The early collaboration with C&G and Agfa Monotype
meant that font design development and production were very
efficient. C&G, with their expertise in bitmap making, provided
a set of bitmap fonts, such as 10x10, nx1 and 12x12, for use as
a visual reference for stroke reduction. Tom Rickner, who had
worked with Matthew on Verdana, was in charge of hinting
the fonts. The mass production of outline work was handled
by C&G using their in-house automated production method
working with the analyzed data of kanji radicals.

Altogether there was great satisfaction in the bringing
together of ClearType and Visual TrueType by the Microsoft
Advanced Reading Technologies group; Matthew Carter’s
Verdana; Takeharu Suzuki’s experimental Japanese Gothic;
C&G’s production capacity; hinting work by Agfa Monotype;
and my own thirty-odd years of experience in typographic
practice in an English/Japanese language environment, to
produce Verdana-J, now named “clear and bright”: Meiryo.

Romaji Matthew Carter

By the time I got involved with the Meiryo project, Eiichi had
decided that in terms of style Verdana would make a good
companion to the “Gothic” Japanese type that was under
development, but that every single dimensional aspect would
have to be altered to bring it into compatibility of appearance
with the Japanese. (“Compatibility of appearance” may be

the wrong term, but the criterion was a visual one having to

do with the two scripts looking the same size, and setting at
mutually comfortable rhythms.) Eiichi himself made various
experimental scalings and weight changes to Verdana in
Fontographer, and made similar adjustments to the alignment,
weight, and size of the Japanese to bring the two into the best
possible relationship. Diagrams that combined Japanese and
Latin glyphs and gave their respective stem-weights, vertical
dimensions, and spacing were the first things that I received
from Eiichi as guidance. I agreed completely with Eiichi about
all his recommendations. Because we wanted the Latin face to
fit tighter than Verdana, we originally considered basing it on an
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Every year, half a million Japanese
tourists visit London as it is evidently
verdana their favourite city in Europe.

Every year, half a million Japanese
tourists visit London as it is evidently
meiyo their favourite city in Europe.

interpolation between Verdana and Tahoma®, a narrower and
tighter derivative of Verdana, but in the end I found it easier to
work from Verdana itself.

The fact that we could even consider changing the
dimensions of Verdana was of course a product of ClearType—
as was the possibility of undertaking Japanese at all as scalable
outlines. The Verdana/Tahoma/Nina® and Georgia series had all
been produced (between 1993 and 1997) in the typographically
inhospitable environment of the spatial resolutions of computer
Tom Rickner screens of the time. As “screen fonts,” they had the opposite

Tom Rickner is recognized for the highly priority to that of existing typefaces, which had been designed
regarded TrueType production and hinting

of Matthew Carter’s Georgia, Verdan, as outlines for printing on paper and whose screen bitmaps were
Tahoma and Nina typeface families, a by-product meant only as previews to the real thing. Now the

@ commissioned by Microsoft. While coarse-resolution (screen) version of the font became more @
employed by Apple Computer, Tom oversaw

the development of the first TrueType fonts important than the hlgh—resolutlon (p“rmter) Versio'n, anfl the
to ship with Apple’s System 7 and during the €W faces were accordingly produced “backwards,” i.e., bitmaps
past 12 years, working for the Font Bureau first. Only when the bitmaps of the three most important text
on a freelance basis and for Agfa Monotype, o3 had been proved on the screen were the outlines designed,
he has produced custom font solutions for . . .

many companies, including Adobe Systems,  €ssentially by wrapping them around the bitmaps. It would
Apple Computer, Hewlett-Packard, IBM, be an over-simplification to say that screen fonts developed
Lexmark, Lotus, Microsoft, and Nokia. Tom's - jpy this “backwards” manner were self-hinting — Tom Rickner
design and technical experience includes b d deal h ] but in the i

hand-editing bitmap fonts, designing contributed a great deal to the results - but in the interests
original outline typefaces, extending existing ~ Of making the outline-to-bitmap conversion as accurate as
typefaces for new character sets and scripts,  pogsible it would be true to say that every single measurable
and all manner of outline font production. . .

. feature of Verdana was determined by the prototype bitmaps:
vertical dimensions (capitals, lowercase x-height, ascenders,
descenders), stem-weight, spacing, relative weights of Regular
and Bold, Italic angle, etc.

Although the functional needs of Verdana (and the other
screen fonts) were uppermost because of the imperative of
legibility on screen, [ would not say that the design was a pure
example of “technodeterminism.” The lack of detail in the text
sizes on screen reduces them to a sort of generic pragmatism,
but at large sizes onscreen and at all sizes on high-resolution
printers, where detail comes into focus, Verdana aims to have
some visual interest. Working within constraints is not the
same thing as making compromises, and understanding
the constraints at the outset of a design and working within
them is a very different thing from working freely at first and
coping with unanticipated constraints later on. I'm sure it was
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I was able to design without reference to the
bitmaps, confident that good hinting would
control the rasterization in a way that had been
impossible during the work on Verdana.
MATTHEW CARTER

helpful to me that 20 years before Verdana I had designed Bell
Centennial, another “problem-solving” sanserif typeface. Here,
also, the problem (digital composition at tiny sizes in telephone
directories, in that case) was severe, but not intractable, because
it could be studied and understood in experimental conditions.
With Verdana I had played a part in figuring out the constraints
associated with low-resolution bitmaps, so I was comfortable
working within them. I mention this aesthetic or stylistic quality
because I think it was important in Eiichi’s decision to base
Meiryo on Verdana, in conditions where more detail would be
apparent because of improved screen resolution, thanks to
ClearType.
The working method for Meiryo Latin (and Greek and

@ Cyrillic) was very different from the “backwards” process of @
Verdana and much closer to the normal way of developing
outline fonts. The difference is of course due to the greater
subtleties of ClearType: I was able to design without reference
to the bitmaps, confident that good hinting would control the
rasterization in a way that had been impossible during the
work on Verdana. The diagrams made by Eiichi to explain the
ideal relationship between Japanese and Latin guided me in
transforming the outline data of Verdana into the new contours
of Meiryo. All the measurable aspects of Verdana were changed,
now that the straitjacket of conformity to pre-made bitmaps
was removed, but I made a conscious effort to keep the stylistic
features of Verdana that had appealed to Eiichi in the first place
(and that I too was keen to preserve). I began by making trial
fonts of control glyphs (a small subset of characters that embody
the critical dimensions) to match the numbers suggested by
Eiichi; these were then hinted by Mike Duggan and reviewed
on screen. They were always studied in combination with the
Japanese, not as a stand-alone Latin typeface. In practice, some
of the dimensions needed to be tweaked as the result of the
tests. Working in this empirical manner through a number of
iterations, we fine-tuned the outline data to establish the correct
size, weight, and spacing for all four members of the Latin
family: Regular, Italic, Bold, and Bold Italic. The complete glyph
complement of Meiryo is essentially the same as Verdana’s, with
a few additions and subtractions required by Japanese practices
in using the Latin script.
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Meiryo

Designers: C&G, Eiichi Kono, Matthew Carter

Type family: 4 styles in 2 fonts (regular, bold, with italic and bold italic for Western
subset),; 20,680 glyphs per font

Layout features: for kanji, hiragana, katakana, Latin, Greek, Cyrillic; includes half-

width and vertical characters, annotation forms, smallcaps, old-style figures,
ligatures.

BAFESAANFR LH—HERTESHESEAED
= [ R PR AR S 55 SR IR it S EME (S PR B B IE 5|
im0 B SRR in) o fE Z i e R E IR ZE o] B S
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz0123456789
DPVNWDZABMNESKITZ=UIBZEIEEDTCERICHIAD
(FOSNEFRADHEPDO LIS D DINADZEA
VADLIADF OO AG AV IFYTRNFTFZRAFRK)
JI\EINRY ZALAAEVTIIZUIILLODI >
l@#S¥EELNNK*()_+{|F[\]:;“"/><.,® T «»No.?
fiflffffiffl ABCDEF 0123456789 0123 ABCabcd
ABIAEZHOIKAMNZOINPZTYOXWQ
aBydelnBIKAPVEONPOCTUPXWW
ABBIAEX3UNKIMHOMPCTY®X LY LU bbIb30S
abBraeX3nnKAMHOMNPCTYMX UYL L bbIb3HOS
BES0R ABOEARAANROY ROZHND EFHN
F—0Ov/\OF TEEIEPE DR ADREDME(CH
—BHARDD DEPTIEL VR, Every year, half

a million Japanese tourists visit London as it is
evidently their favourite city in Europe.
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E H
moon bright
E I % V4 AN
bonfire clear

BES0H ABODAEFANLO> k> 255
N3 EELKH, I3—OYV/\OHhTEHSE
HVPESKRAPREBOMBICE—BA
S[DH B EHICIELVRU,

SES00ABOAFABAENO> ROZIFND LELKH, I—OYVIIOPRTEXRESICA
SNTWVWBETHICEVVRL. FhvEZD—AEUTEFNTOH TOZINKEZDIZ=1TF1ES
IO &Rz, (AP T#ERT SI>7 )L ‘Roundel’ &N B BEHERALS >RV
FIEIRIRNAFDHP TR BUAEEXAB THI>EZEESTERWNWYT, coOdv—
DICEFSTIVTIVEY RTAULEDNDHRVWERUDTZILI 7AY MRMEROTWE, &
NHEEIER, H#HRNICHEBRIRI—R - ©3>X > Edward Johnston 5>V
T¥HDJz. Every year, half a million Japanese tourists visit London as it is evi-
dently their favourite city in Europe. Almost thirty years ago, I was among them
visiting London for the first time. I still recall that the ‘Roundel’ symbol for red
buses and tube trains was a great help for getting round; the direct and simple
design was easy to remember, and easy to recognise in the busy streets of Lon-
don. The logo was accompanied with a simple, elegant, slightly old-fashioned
alphabet. It was Edward Johnston’s world-famous sans-serif typeface.

BESOAABOEAABNAENO> RoZFNDEEH. I—OV/ DR TERERICASNT
WDEPTHICIELVRV. FABZD—AEUTEFNTHIO TOZIARED(E=+FRZEBRIDZ L2
Sz, IR TF#ZERT SI>F )L ‘Roundel’ EFRENBEFHILS 2R LIZIEIRIR N IAFHD
HPTR<KBUBEREZZ<Thh e &zSTERW Y, condNv—o(1C@FS>TILTILA
> RTHUEMNDBREVWVERUDTZILI 7Ry MR TUWVz, NAEEIE##. HRN(CHRR
T RIJ—RKR .32 b2 Edward Johnston B>t JToHh oz, Every year, half a million
Japanese tourists visit London as it is evidently their favourite city in Europe. Almost thirty
years ago, I was among them visiting London for the first time. I still recall that the ‘Roun-
del’ symbol for red buses and tube trains was a great help for getting round; the direct and
simple design was easy to remember, and easy to recognise in the busy streets of London.
The logo was accompanied with a simple, elegant, slightly old-fashioned alphabet. It was
Edward Johnston’s world-famous sans-serif typeface.

[Meiryo 24/30, regular & bold (top)] now read this | 71 [Meiryo 10/13, regular & bold (bottom)]
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Advanced Reading Technologies, 5, 7, 61, 67

Agfa Monotype, 4, 6, 16, 17, 30, 67

alignment in Japanese fonts, 65

alternate forms: in ClearType fonts, 25, 32-33, 38, 50;
Greek character sets, 21

anti-aliasing, 7,11, 14

apertures, in characters, 42

ascenders: in ClearType fonts, 25, 27, 32, 36, 37, 68; in
Greek characters, 20; in Japanese characters, 65, 68

bars on monospaced characters, 55-56

base ClearType character sets, 16-17

baselines, 7, 44, 63, 65

Bé, Guillaume le, 21

Bell Centennial, 64, 69

bitmaps: Calibri, 49; font proportions, 31; hinting, 49;
Japanese fonts, 62-63, 65, 68-69; romaji, 68-69; small
size fonts, 31; Verdana and Georgia, 8

bold faces: in ClearType fonts, 16, 43, 45, 49; in Japanese
fonts, 63, 65, 67, 69

Bosma, Jelle, 16, 17, 30-33

business font families, 30-31, 36-41

Calibri font family, 17, 48-53

Cambria font family, 30-35

Candara font family, 42-47

cap heights, 33, 36, 38, 65

Carter, Matthew, 4, 5, 7-8, 61, 64, 66-70

casual fonts, 15, 42—-47

C&G, 61, 66, 67

character sets, 16-17. See also Cyrillic, Greek, or Latin
character sets

characters. See glyphs

clearness in type, 10

ClearType Font Collection, 15-17, 18-23, 61

ClearType technology, 7; anti-aliasing, 14; contrast, 14;
demonstrations, 48; development, 5; hinting, 13-14;
readability, 37-38; renderer, 13-14, 24, 48-49; serifs in,
9; stroke behavior in, 50; subpixel positioning, 8, 11-12,
13, 31; subpixel rendering, 8-9, 12, 13, 31; vertical and
horizontal elements, 24-25

code samples, 54, 57

color: ClearType manipulation, 7, 12; ClearType visibility,
13; filtering, 8, 12, 13; type “color,” 19

color screens, ClearType and, 8

compatible multiscript design, 22, 68

compromise in design, 23

computer screens. See screens

Consolas font family, 54-59

Constantia font family, 24-29

contrast: in characters, 32; in readability, 12, 14

control glyphs, 70

Corbel font family, 36-41

counters in Greek character sets, 20

Courier font family, 54-55

CRT screens, 8

cursive forms, 20, 27, 38, 39, 43, 45

curves: avoiding, 24; in ClearType fonts, 24, 27, 37, 38,
42-44, 49; ClearType rendering, 14, 30-31; small font
size and, 8

Cyrillic character sets: in ClearType fonts, 15, 17, 25-27,
33, 37-39, 44-45, 69; design issues, 18-23; italic forms,
26-27; shared glyphs, 21; simultaneous development,
16; vertical terminals in, 25-26

de Groot, Luc(as). See Groot, Luc(as) de

descenders, 25, 65, 68, 69

diacritics in Greek character sets, 20

diaeresis characters, 25

diagonal strokes: Cambria, 33; design concerns, 37; hint-
ing and, 30; in monospaced fonts, 56; ogee curves,
42-44; small font size and, 8

Dillon, Andrew, 10-11

Duggan, Michael, 4, 15, 30, 48, 65, 70

e-books, on-screen reading and, 4-5

em-body square in Japanese text, 64

email, fonts for, 24, 30-31, 36-41, 42-47

entasis, 42, 43, 44

examples: Calibri, 52-53; Cambria, 34-35; Consolas, 58—
59; Constantia, 28-29; Corbel, 40-41; Meiryo, 70-71

extended reading situations, 9

eyesight, reading and, 5

Felicity typeface, 25

font families, 15. See also names of ClearType families

font size, 8-9, 14, 32

FontLab tool, 17, 49, 50

Fontographer tool, 68

fonts: ClearType and, 7; history, 7-8; proposals, 15-16.
See also names of specific font families

FontStudio tool, 49-50

fractions, 50

frequency of glyph use in Japanese, 67

fuzziness in type, 10

Garamond, Claude, 21
Gates, Bill, 4, 6

geometric design, vs. optical, 37

Georgia font family, 7-8, 68

Gill, Eric, 25, 36, 38

glyphs: base character sets, 16-17; control glyphs, 70;
math and technical symbols, 32-33; monospaced
fonts, 55-57; number of, in Japanese fonts, 67; shapes
of, 10; shared, in multiscript fonts, 21; substitution, 32

grayscale screen readability, 7-8

Greek character sets: alternate glyphs, 21; archaic forms,
45; in ClearType fonts, 15, 25-27, 33, 37-39, 44, 69; con-
temporary, 20-21; design issues, 18-23; as gestural, 44;
italic forms, 26-27; monotonic, 17, 20; polytonic, 45;
shared glyphs, 21; simultaneous development, 16

Groot, Luc(as) de, 17, 48-51, 54-57

Gutenberg, Johannes, 3

hairlines, hinting and, 32

harmonization, in multiscript design, 22

Hill, Bill, 3-6

hinting, 7; in ClearType, 13-14, 49, 67, 70; font size and,
32; hairlines and, 32; Microsoft’s team, 17; in True-
Type, 31

hiragana writing system, 62

Hitchcock, Greg, 14, 48

homogenization in multiscript design, 23

horizontal elements in ClearType, 24-25

horizontal Japanese text, 63, 64, 65, 66

Hudson, John, 15, 16, 17, 18-19, 24-27

Humanist-inspired fonts, 42, 43

intercharacter and interword spacing in Japanese fonts,
62, 63, 65-66

italic faces: in ClearType fonts, 26-27, 38, 45, 50-51; in
Greek character sets, 20; on-screen, 43; small font
size and, 8

Japanese fonts, 5, 16, 61-71, 62-65
Japanese Industry Standards, 63

kana writing system, 16, 62-63, 64

kanji writing system, 16, 62-63, 64, 67

katakana writing system, 62

Keely, Bert, 5

kerning: Calibri, 49-50; Japanese intercharacter spac-
ing, 63

Kis, Mikl6s, 21

Kono, Eiichi, 5, 61-69

languages. See multilanguage character sets

Larson, Kevin, 10-11

Latin character sets: in ClearType, 15, 25-27, 39, 44-45,
61-71; design, 18-23; italics, 26-27; shared glyphs, 21;
simultaneous development, 16

LCD screens, 8

le Bé, Guillaume, 21

legibility, studies of, 12-13

Leonidas, Gerry: ClearType designs, 33, 37, 38, 44; design
approach, 18-19; on design compromise, 23; on Greek
and Latin, 20; Greek expertise, 18

letters. See glyphs

ligatures, 17, 32, 43, 50

linespacing in Consolas font family, 57

lining figures, 25, 43-44

magazines and periodicals, 24, 42-47
Matteson, Steve, 33

Meiryo font family, 6, 16, 61-71

melody, in type, 19-20

Microsoft Reader, 30

Microsoft Typography, 3

Microsoft VTT, 50

Microsoft VOLT, 50

Microsoft Windows fonts in interface, 50
Mills, Ross, 17

monochrome screen readability, 7-8
monoline fonts, 32

monospaced fonts, 15, 54-59

monotonic Greek, 17, 20

Multiple Master fonts, 49

multiscript character sets, 17, 18-23, 38, 62
Munch, Gary, 16, 17, 42-43, 44

Murata, Tadayoshi, 67

music, typography and, 19-20

Nicholas, Robin, 33
numerals, 17, 32-33, 43, 56

ogee curves, 42, 43, 44

oldstyle fonts, 30

oldstyle numerals, 43

on-screen display of text: “backwards” design, 68;
ClearType, 7; entasis, 43; history, 7-8; issues, 37-38;
Japanese, 61, 65

on-screen reading, 3-6, 24, 30

OpenType fonts, 16-17, 32

optical design, vs. geometric, 37

outlines of fonts: in ClearType, 31, 37, 49, 66, 67, 68;
development, 17; “seen” shapes, 12

now read this | 72

®

periodicals, 24, 42-47

Perpetua typeface, 25

pixels: in ClearType, 7; fitting outlines, 36; hinting and,
31; mapping fonts, 7; small fonts, 8-9

point size. See font size

polytonic Greek character sets, 45

Poppe, Niels, 17, 50

PostScript font design, 37, 49

print, fonts for, 24, 43, 63, 68

programming environments, 54, 57

proportional lining figures, 25, 43

proportions, bitmap versions of fonts and, 31

reading and readability: character bars and, 55-57;
ClearType and, 37-38; extended or immersive read-
ing, 9; kanji and, 62; monochrome screens, 7-8;
on-screen challenges, 4-5; smoothing and, 14; speed,
10-11; studies, 10-11

red, green, and blue elements of pixels, 7, 13

Renaissance types, 26

rendering. See ClearType renderer

resolution, on-screen font display and, 7

RGB elements of pixels, 7, 13

rhythm, 19-20, 56

Rickner, Tom, 4, 7, 67, 68

roman faces, 26-27, 42, 43

romaji writing system, 5, 16

rounded ends on characters, 48-49

Ruskin, John, 42

sans-serif fonts: ClearType fonts, 24-29, 36-41, 42-47,
48-53, 61-71; reading and, 9

Sassoon, Rosemary, 56

screen fonts, 62, 68, 69

screen resolution. See resolution

screens: small screens, 9, 64; types of, 8. See also on-
screen reading

scripts, defined, 17

serif fonts, 15, 30-35

serifs, 9, 25, 30

size of fonts. See font size

smallcaps, 17, 25, 38, 43, 44-45, 50

small font problems, 8-9

small screens, 9, 64

smoothing. See anti-aliasing

spacing, 13, 65-66, 69

special characters, 16, 17, 32-33, 43

speed, reading, 10-11

square boundaries in Japanese fonts, 63, 64, 65

strokes, ClearType technology and, 50

subpixel positioning, 8, 11-12, 13, 31

subpixel rendering, 8-9, 12,13

Suzuki, Takeharu, 66, 67

symbols, 16, 17, 32-33, 43

tabular lining figures, 25, 43-44
Tankard, Jeremy, 9, 16, 17, 36-37
teamwork, 15
“technodeterminism,” 69

terminals in character sets, 20, 26
texture: Japanese fonts, 62; type “color,” 19
Thesis typeface, 54

time, reading speed and, 13
triangular serifs, 9, 25

TrueType format, 31, 37, 49
typesetting Greek character sets, 21
typographic “color,” 19

typography, music and, 19-20

Unicode standard, 16-17, 32-33

van Krimpen, Jan, 38

Verdana font family, 4, 7-8, 64, 67-68, 69
vertical elements in type, 24, 25-26, 36
vertical Japanese text, 63

virtual teamwork, 15

Wade, Geraldine, 4, 15

wavy strokes in monospaced fonts, 56-57
web design, 24, 30-31, 36-41, 42-47
width, in monospaced fonts, 54

writing systems, 4, 62-63

x-direction, 8, 31, 32
x-height, 20, 25, 56, 65, 68

y-direction, anti-aliasing, 11-12, 14; contrast and, 32
Yarmola, Yuri, 49-50

Zhukov, Maxim: ClearType designs, 26, 33, 37, 38, 44;
Cyrillic expertise, 18; design approach, 18-19; on har-
monization, 22; on homogenization, 23; on multiscript
design, 21-23
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