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Abstract

TEX was created in the tradition of typesetting printed pages for
bound volumes. For hundreds of years, printers considered the
page as a block of type surrounded by margins. As adequate
margins were required for binding, practical considerations
became aesthetic needs applied by strict formulas. Earlier
concepts of pages, such as certain Egyptian hieroglyphs, Roman
scrolls, and medieval illuminated manuscripts, considered the
entire page area as a pattern, to be filled or not, depending on
numerous aesthetic, practical, or economic criteria.

New methods of production, such as photomechanical
plates, or types of display, such as video terminals, mean that
page design and formatting need not be limited by traditional
conventions. Instead, pages can be considered for loose-leaf books
(especially with on-demand printing), where text, graphics, and
space are arranged over multi-page spreads. Or, in another
instance, pages can be treated as small blocks, called up and
presented in a multi-window environment on a video terminal.

The limitations of the printed page are not intrinsic to
TeX. TEX macros can be modified to present text, graphics,
and space in blocks on a complete or partial page block (that
can be combined or recombined). TEX macros can also free
reading order from European conventions. The same macro,
for instance, can produce lettered lists using any alphabet in
a cartesian coordinate system. A prototype markup language,
ArchiTEX, uses select TEX macros to produce flexible, modular

page patterns for a variety of output devices.

The evolution of print from rock faces to liquid
crystal displays can be characterized in four formats.

® Archaic (rock, bone)

® Classic (scroll, book)

® Modern (newspaper, magazine)
e Hypernian (computer, laser)

Typographic presentations evolved from the process
of inscription, which has been limited by tools (such
as chisel, pen, laser) and media (such as stone,
paper, cathode ray tube). Each format can be
characterized by media, speed of transmission, and
ubiquity. Each format is also part of a historical
sequence as well, and its particular uniqueness is the
result of the interaction of unique characteristics.
After ten thousand years or more, some archaic
peoples still put expressions on rock faces; even
modern peoples do so on the walls of buildings in
cities—it’s called graffiti or art. Books have been
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printed on clay, wood, leather, and paper for over
three thousand years. News format, in newspapers
and magazines, for several hundred. Hypermedia,
coordinated by computer, for two decades. All four
formats exist concurrently.

Traditional Page Shapes

Classic. In Egypt, the pith of papyrus stalks
were cut into thin strips, which were dried and
then laid out in a row with edges overlapping.
Another row was laid crosswise, then the two layers
were moistened and pounded together. The sheet
was sized, dried and glazed; it was supple and
flexible-——very suitable for being rolled. Sheets
could then be glued together side-by-side to form
long sections (possibly several hundred feet long).
Ordinarily sheets were 6-7 inches high. The side
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with horizontal strips is called the recto side; the
vertical is called verso. The recto side was preferred
for writing and became the inner side when rolled.
The blank verso became the outside. Egyptian
papyrus scrolls were written in hieratics {a simplified
form of heiroglyphics, and later further simplified
in demotics) in vertical columns separated by thin
black lines; sometimes illustrations accompanied
the text along the top or bottom of the scroll.
As illustration assumed more importance it was
placed in the text. Many scrolls had a horizontal
frieze marked off from text by double ruled lines—
for important scenes, the enlarged and extended
completely into the text area the full height of the
scroll (see Figure 1).
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Figure 1. Egyptian Book of the Dead

Several hundred years later, the text was pre-
sented horizontally from right to left in columns,
and the illustrations were put in the columns of text
where they were related, sometimes narrower but
rarely wider than the column. This format persisted
through Greek and Roman manuscripts to medieval
and modern books. Thus, columns of text, with
illustrations, forms one of the oldest conventions of
book formatting. A book was read by unrolling
it. The division into columns effectively divided the
book into “pages”. The text began at the extreme
right and moved from right to left. When the book
was finished it had to be rerolled.

Although the Chinese (at about the same
time) started writing on shell and bone, they made

46

wooden tablets, and later, paper (a silk, cotton, leaf
composite) pages into books. Writing began in the
upper right corner and ran downward; lines moved
from right to left.

Greek scrolls were smaller than Egyptian ones.
Although Greek scrolls were also written in columns,
characters were presented continuously, in capitals,
without breaks between words. Illustrations were
included within text (see Figure 2). Punctua-
tion was usually nonexistent. Breaks in thought
were sometimes indicated by an underlining stroke
known as a paragraphos or by a small blank space.
Although there was blank space at the beginning of
a scroll, to protect the first part of the roll, titles, if
any, appeared at the end of the text. As books were
more widely read, top and bottom margins became
wider to protect the text as the papyrus wore at the
edges.

Figure 2. Eudozus Roll

The Greeks copied papyrus books, but also used
small tablets of wood for writing exercises. Two
or more tablets were bound together sometimes
by scribes or traders. After vellum (from animal
hide) became available, the form of tablet books
was adopted by the Romans—and called a codex.
Vellum books were used for small and less expensive
editions, especially since both sides could be used.
The Egyptians and Greeks also adopted this form
of book. Some codices were folded like fabric, but
were awkward to read and refold (like maps). Soon,
books were divided into simple folds tied together
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by string (as later book signatures were to be done).
The format of such books was relatively small (the
ratio of width to height was about 2:3). The practice
of placing the title at the end was continued. By
the fifth century A.D., the title was placed at the
beginning as well; larger formats were also more
common with wider margins, especially at the top
and bottom. Foliation was introduced, usually
on the front side of each sheet, since the page
order could be confusing. Pagination came over
a thousand years later as a printer’s convenience
(pagina=page, folium=sheet).

The Irish developed an angular, compressed
minuscule hand (from the Roman half uncial form),
which was disseminated by monks on their travels.

After the monks cut vellum into sheets, they

scratched guide lines with an awl or drew them with
red ink or a graphite pencil to contain the characters
(the first baselines and possibly grids); the distance
between lines was marked in the margin. There
was little standardization, otherwise. The scribe
determined the column width (usually 2-3 inches
with a half-inch gutter). Larger white areas were
left as margins on the more splendid scrolls. Upper
and lower margins, as well as gutters, were generous.
The entire physical area was regarded as space to be
filled, with words, pictures, illuminations, detailing,
notes, and designs (see Figure 3).
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the palace of Phaistos on Crete. Later, in China
in A.D. 1041, Pi-Sheng developed type characters
from hardened clay. Clay, however, did not hold up
well under repeated impressions. By 1397 in Korea,
type characters were being cast in bronze. Then, in
1440, Johann Gutenberg demonstrated for Europe
the commercial possibilities of graphic reproduction
with metal type. Gutenberg created a practical
apparatus for casting the types. The small sizes of
these rectangular blocks of metal type required a
fine measuring system (the point system established
by le Juene in 1737).

The first printers took manuscripts as their
models; the arrangement of the page was followed
closely (see Figure 4). Those features that could
not be printed (initials or decorations) were added
by hand. Pictorial production changed with tech-
nology, from drawings and woodcuts to lithograhic
processes, photographic etchings, and scanning. In
only fifty years, Aldus Manutius had transformed
the Gothic type to a roman face and integrated illus-
tration into a “perfect” book, the Hypnertomachia
Poliphili (see Figure 5). Often, however, graphics
dominated print. In many renaissance or rococo
books, the illustrations stood out at the expense
of the text. This was especially true of botanical
or travel books. Later, print dominated graphics,
often for economic reasons.
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Figure 3. Book of Kells

Modern. Moveable type, in the form of a clay disk
dating from 1500 B.C., was found in the ruins of
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Figure 4. 42-line Gutenberg Bible
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Figure 5. Manutius’ Hypnertomachia

From Gutenberg’s time, the page was regarded
as a block of type surrounded by a frame of white
space. The white space, margins, were left as
printing and binding requirements for single pages.
Later, printers put two or four pages on one
sheet, which changed the ratio of inside to outside
margins. As is so often with technology, practical
convenience became interpreted as aesthetic theory,
so that “pleasing” margin proportions are taught to
apprentices still (as of 1971, when I was a printer’s
apprentice).

Modern Page Conventions. On a page, a group
of elements is arranged in a hierarchy according
to emphasis, which is often achieved by contrasts.
Each element is related in the whole page.

The difference between the type page (text
area) and page size (paper area) is the margin area.
Deluxe and expensive editions of a book still tend
to have wider margins. A traditional margin ratio,
as the result of printing four-up (or more), is two
units for the inside, three units for the top, four
units for the outside, and six units for the bottom,;
this series (2/3/4/6) of column-to-margin ratios is
based on the golden section (1/1.618) and can be
found in some classic and medieval manuscripts.

There is a relatively small range of book sizes,
centered around a comfortable human scale; few
archaic or classic books were larger than nine
by thirteen inches. The size of a book can be
manipulated by type size and style; some typefaces

48

have long alphabet lengths and may require extra
leading between lines. The placement of headings,
graphics, and white-space can add or subtract to
the length of a book.

Ophthalmological studies show that reading is
easier when letters are different from each other.
Serif letters are easier to read than sans-serif; mixed
upper and lower case easier than upper case. Size is
also important. Very large or small sizes are difficult
to read as text. Type size is recommended to be 10
to 12 points (for adults) for legibility. Small type
may make word recognition more difficult; large
type may make sentence recognition more difficult
(by focusing perception on a small section of the
whole). Weight (stroke thickness) affects legibility,
as does kinds of face (italic, bold) and amount of
leading.

The measure, or line length, is important to
achieve a pleasant reading rhythm. Lines too short
or too long may be tiresome to read. There are
a number of rules to determine the appropriate
line length: Mergenthaler Linotype suggest 40
characters at any size; Skillin et al. suggest a line
range of 18 to 24 picas for 10-point type, with
the ideal width being 22 picas; an alphabet length
{(which is the horizontal measure, in points, of the
lower case alphabet set in type of one size and face),
can be used to describe an optimum text width; it
has been set to 1.6 alphabet lengths.

After the width of the page is determined, the
length is chosen, usually intuitively, to be of good
proportion. Skillin et al. note that a ratio of 1 to
the square root of 2 (1.418) is pleasing.

Color combinations affect legibility. Although
one government study showed that dark brown ink
on light brown paper is easiest on the eye, black on
white is traditional and considered the most legible
combination. The typographic properties of text
are partly defined by the white space on a page.
The tone is set by the lightness or darkness of type.

Eye movement is influenced by the visual
qualities of text. The text area can have different
kinds of alignment (the way text lines up on a
column or page): align left (also called flush left
or raggedright), align center, align right, or justify
(flush right and left). Ragged right provides visual
cues that increase legibility. The rhythmic line
breaks provide visual points of reference.

The basic findings of legibility research are
still valid: interword spacing should be constant,
lines of words should be optimum length (see
previous formula), and interword space should be
less than interline space. Often the readability and
“friendliness” of a work can be increased with good
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margins, especially as long as books continue to be
presented in bound paper form. Margins are not
necessarily obselete for design purposes.

There is no one way of designing a document.
Many ways are effective, and many are ineffective;
the effectiveness depends largely on the purpose:
communication, impression, shock value, instiga-
tion, inspiration, formality. Typography is usually
serial and straight-line. The magazine, BLAST,
put out by Wyndham Lewis (1914) broke most
typographic conventions with its style. Each let-
ter could have a separate baseline, at random or
circular for instance (see Figure 6). Some books,
notably those by Marshall McLuhan on the media of
communication and the architectural notebooks of
Paolo Soleri (see Figure 7), consciously violate the
conventions of margin and typography, preferring to
communicate as much between the lines. Changing
styles influenced book design. The functionalism in
the 1920s, with its principle that the practical is
the aesthetically correct, divided text into irregular
sections and favored unsymmetrical arrangements
(to emphasize the important material). The el-
emental typography of that period was used for
commercial purposes, like posters. It had the effect
of freeing books from dependence on traditional
typefaces. The democratization of typesetting, with
new programs, may also free us from conventions,
as many practitioners are ignorant of the history
and standards.
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Figure 7. Soleri’s Cosanti II

Technological Platforms.

Limitations Early concepts of “pages”, such
as certain Egyptian hieroglyphs, Roman scrolls,
and medieval illuminated manuscripts, considered
the entire page area as a pattern to be filled
depending on numerous aesthetic, practical, or
economic criteria. The illustrations of Newton and
da Vinci were integrated into the text of their
manuscripts (which were done by hand). Printing
technology, however, found some copy, illustrations
and tables for instance, difficult to integrate into
text (and they charged higher prices for such penalty
copy). Graphics was done separately from text; the
positioning was often determined by page layout
and so the graphics were often displaced from the
text.

Traditionally, the size of paper (or tablets or
papyrus) was determined by what was available
and affordable. With typesetting, pages became
larger, especially newspages, reference books, or
folio (de luxe versions or coffee table) books—
or smaller; Aldus Manutius started a printing
business to issue critical editions (“pocketbooks”)
of classical authors. At that time, most books
were done in a folio (two-up) or quarto (four-
up) format, but Manutius printed in an octavo
(eight-up) format with a reduced typeface based
on cursive handwriting and adapted to the smaller
size of pages (referred to as Aldine by Italians and
italic by everyone else). Computer design seems to
be limited by standard output devices, which use
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