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Zenon is a compact text fontin four weights. It appears as a Renaissance revival with modernish proportions. A closer look reveals that it is a typographic potpourri. It covers all the European languages that use Latin script and supports Cyrillic, Greek and Bengali.
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The Architecture
of Theories
by Charles Peirce

THREE QUESTIONS, AT LEAST, I THINK IT MUST be admitted, ought to form
the subject of studies preliminary to the formation of any philosophical theo-
ry; namely, 1st, the purpose of the theory, 2nd, the proper method of discov-
ering it, 3rd the method of proving it to be true. I think, too, it can hardly be
denied that it will be safer to consider these questions concerning the par-
ticular theory which is to be sought, in the light of whatever we can ascertain
regarding the functions, the discovery, and the establishment of sound theo-
ries in general. But these are questions of logic; and thus, no matter whether
we ultimately decide to rest our philosophy upon logical principles as data,
or upon psychological laws, or upon physical observations or upon mystical
experiences, or upon intuitions of first principles, or testimony, in any event
these logical questions have to be considered first.

BUT IF LOGIC IS THUS TO PRECEDE PHILOSOPHY, will it not be unphilosophi-
cal logic? Perhaps logic is not in much need of philosophy. Mathematics, which

is a species of logic, has never had the [Regular, SMALL CAPS, Italic 11/17 pt]

TL OVV; EAV EYW KOAW OTLOVY TWV
OVTWYV, 0LOV 0 VUV KOXAOUMEV AVOpw-
TTOV, EAV EYW TOUTO (TITTOV TTpOTA-
Yop'Ew, 0 3¢ vuv (TtT0V, vOpwTToV,
gaTal dnpoaia eV ovoua avOpwo
TW AUTW, 13ict 3 (TT7TT0; KAt 1l PEV
av avbpwTro, dnpoaia de (TTTo; oVTW
AEY'E; [EAAMvikd Regular 12/15]

If we do not know how to express
relations of virtue, honor, and
love, in diagrams, those ideas do
not become rubbish; any more
than red, blue, and green are
rubbish. But just as the relations
of colors can be expressed dia-
grammatically, so [Regular 12/15]

The two words logic and reason take
their origin from two opposite views of
the nature of thought. Logic, from logos,
meaning word and reason, embodies the
Greek notion that reasoning cannot be
done without language. Reason, from
the Latin ratio, originally meaning an
account, implies that [Regular 10/15)]

Diagrams have constantly been
used in logic, from the time of
Aristotle; and no difficult rea-
soning can be performed with-
out them. Algebra has its formu-
lae, which are a sort of diagrams.
And what are these diagrams
for? They are to make experi-
ments upon. The results of these
experiments are often quite
surprizing. Who would guess be-
forehand that the square of the
hypotheneuse of a rightangled
triangle was equal to the sum of
the squares of the [Bold 11/17]

OuepepHsbIe TPOOIEMBI PYCCKOH
HAYKH 0 JINTEPAType U SI3BIKE Tpe-
OYIOT YETKOCTH TEOPETHUECKOH
1aTHOPMBI M PENTUTETBHOTO OT-
Me)KeBaHHUS OT YIACTHBIIHXCS Me-
XaHHYECKHX CKJIeeK HOBOH METO-
TOJIOTHH CO CTAPBIMH U3)KHUTHIMH
MEeTO[IaMH, OT KOHTPAOAHJHOTO

But if logic is thus to precede philosophy,
will it not be unphilosophical logic? Perhaps
logic is not in much need of philosophy.
Mathematics, which is a species of logic, has
never had the least need of philosophy in
doing its work. Besides, even if logic should
require subsequent remodelling in the light
of philosophy, yet the unphilosophical logic
with which we are obliged to [Regular 9/13]

The object of a theory is to render
something intelligible. The object of
philosophy is to render everything intel-
ligible. Philosophy thus postulates that
the processes of nature are intelligible.
Postulates, I say, not assumes. It may
not be so; but only so far as it is so can
philosophy accomplish its purpose; it is
therefore committed to going upon that
assumption, true or not. It is the forlorn
hope. But as far as the process of na-
ture s intelligible, so far is the process
of nature identical with the process of
reason; the law of being and the law of
thought must be practically [Ttalic 11/17]
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In Campania ragus are often prepared from substantial
quantities of large, whole cuts of beef and pork, and
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Four seriffed styles plus Sans Eachin 6 weights plus italics

Parmigiano is a large font family designed as a tribute Parmigiano Piccolo Thlﬂ, T]’LZ?”L _[[(ZZZC, Light, ngh[ ][aliC,

to the compulsive work of Giambattista Bodoni.

cedont apegashi sl oo oy ehsis Parmigiano Gaption  Regular, lralic, Medium, Medium Italic,
the many alphabets and alternative letterforms Bodoni . . ° °
designe, Parmigiano Text Bold, Bold Italic, Black, Black Italie

o e
Parmigiano was designed with Jonathan Pierini. Pa PI I l |g| a n O Sa n S
For a complete specimen of the Parmigiano Typosystem see here. For an overview of the project see here.

Parmlglano Headllne Forthethe process of designing Parmigiano, an article from Typoteque, see here.

Parmigiano Typofamily Published by Typoteque 2011-14 G


https://www.typotheque.com/articles/parmigiano
http://www.riccardolocco.com/parmigiano_ov.html
http://www.riccardolocco.com/parmigiano_RO_spec.pdf

Parmigiano is an extraordinary cheese with
amazing aromas and a unique texture and
taste. Parmigiano is produced exclusively

in the provinces of Parma, Reggio Emilia,
Modena and parts of the provinces of Mantua
and Bologna, on the plains, hills and moun-
tains enclosed between the rivers Po and
Reno. The cheese makers are the custodians
and interpreters of the secrets of processing
milk. The result of their work is inextrica-
bly linked to their personal experience and
sensitivity giving an pleasing diversity of
taste and aromas. Every day, the milk from
the evening milking is left to rest until
morning in large vats, where the fats rise to
the surface. These are used for the produc-
tion of butter. As soon as the whole milk of
the morning milking arrives from the farm,
the skimmed milk from the night before is

Delicious, easy to digest
and with a host of nutri-
tional benefits, Parmigia-
no-Reggiano always ex-
ceeds expectations. The
unique taste of a product
made without additives,
with its concentration of
proteins, vitamins, cal-
cium and mineral salts
makes it perfect for all
ages and for all situa-
tions; a ready source of

These are used for the production

of butter. As soon as the whole milk
of the morning milking arrives from
the farm, the skimmed milk from

the night before is poured into the
typical bell-shaped copper cauldrons
where calf rennet and fermented
whey, rich in natural lactic ferments
obtained from the processing of

the day before, are added. The milk
coagulates in around ten minutes,
and the curd which is formed is then
broken down into minuscule granules
using a traditional tool called ‘spino’.
After the cooking process, which
reaches 55 degrees centigrade, the
cheesy granules sink to the bottom of
the cauldron, forming a single mass.
After resting for around thirty min-
utes the cheese is removed, with deft
movements, by the cheese maker.

Cut into two parts and wrapped in

its typical cloth, the cheese is then
placed in a mould which will give it
its final shape. Each cheese is given

a unique, progressive number us-

ing a casein plate and this number
remains with it just like an identity
card. After a few hours, a special
marking tool engraves the month and
year of production into the cheese, as

Parmigiano is an extraordinary
cheese with amazing aromas
and a unique texture and taste.
Parmigiano is produced exclu-
sively in the provinces ol Par-
ma, Reggio Emilia, Modena and
parts ol the provinces ol Man-

After a few hours, a special marking
tool engraves the month and year

of production into the cheese, as
well as its cheese 0airy registration
number and the unmistakable dotted
inscriptions around the complete
circumference of the cheese wheel
which is then, after a few 0ays,
immerse0 in a water and salt-sat-
urated solution. It is a process of
salting by absorption which, within
less than a month, closes the pro-
Ouction cycle and opens the no less
fascinating cycle of maturation. The
cheese wheels are laid out in long

The minimum maturation duration
is twelve months and only at this
point it can be decided if each indi-
vidual cheese is worthy of the name
it was given at its birth. During
maturation, Parmigiano gains its
typical granular structure, and when
cut into slivers, it becomes crumbly.
Delicious, easy to digest and with

a host of nutritional benefits, Par-
migiano-Reggiano always exceeds
expectations. The unique taste of

a product made without additives,
with its concentration of proteins,
vitamins, calcium and mineral salts
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The minimum maturation duration is
twelve months and only at this point
it can be decioed if each indivioual
cheese is worthy of the name it was
given at its birth. During maturation,
Parmigiano gains its typical granular
structure, anod when cut into slivers,

it becomes crumbly. Delicious, easy to
digest and with a host of nutritional
benefits, Parmigiano-Reggiano always
exceeds expectations. The unique taste
of a product made without additives,
with its concentration of proteins,
vitamins, calcium ano mineral salts
makes it perfect for all ages and for

After a few hours, a special
marking tool engraves the
month and year of produc-
tion into the cheese, as well as
its cheese dairy registration
number and the unmistakable
dotted inscriptions around the
complete circumference of the
cheese wheel which is then,
after a few days, immersed in a
water and salt-saturated solu-
tion. It is a process of salting
by absorption which, within
less than a month, closes the

Parmigiano is an extraordi-

nary cheese with amazing aro-

mas and a unique texture and
taste. Parmigiano is produced
exclusively in the provinces of

Parma, Reggio Emilia, Modena

and parts of the provinces of
Mantua and Bologna, on the

Parmigiano is an ex-
traordinary cheese with
amazing aromas and

a unique texture and
taste. Parmigiano is
produced exclusively in
the provinces of Parma,
Reggio Emilia, Modena
and parts of the prov-
inces of Mantua and
Bologna, on the plains,
hills and mountains
enclosed between the
rivers Po and Reno. The
cheese makers are the
custodians and inter-
preters of the secrets of
processing milk. The re-
sult of their work is in-
extricably linked to their
personal experience
and sensitivity giving
an pleasing diversity of
taste and aromas. Every
day, the milk from the
evening milking is left
to rest until morning

These are used for the production

of butter. As soon as the whole milk
of the morning milking arrives from
the farm, the skimmed milk from the
night before is poured into the typical
bell-shaped copper cauldrons where
calf rennet and fermented whey, rich
in natural lactic ferments obtained
from the processing of the day be-
fore, are added. The milk coagulates
in around ten minutes, and the curd
which is formed is then broken down
into minuscule granules using a tra-
ditional tool called ‘spino’. After the
cooking process, which reaches 55 de-
grees centigrade, the cheesy granules
sink to the bottom of the cauldron,
forming a single mass. After resting

Delicious, easy to
digest and with a
host of nutritional
benefits, Parmigia-
no-Reggiano always
exceeds expecta-
tions. The unique
taste of a product
made without addi-
tives, with its con-
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Charles Perramlc
BLUEBEARD

Translation Andrew Lang

There wos ovwee a man

But this man was so
unlwcky as to have a blue
beard, which made him
so frightfully ugly that
all the women and girls
ran awny from him.

her dhoice which of the
two she would bestow
on him. Neither of them
wouwld have him, and
they sent him backwards
and forwards from one

that he abready had been
married to several wives,
and nobody knew what
had become of them.
Blueheard, to engage

who had fine houses, One of his neighhors, to the other, not being them, with theur mother
both in town and coun- a lady of guality, had able to bear the thoughts and three or four ladies
try, a deal of silver and two daughters who were of marrying a man of theur acguaintance,
gold plate, embroidered perfect beauties. He de- who had a blue beard. with other young people
fuwrnitwre, and cowches sired of her one of them Adding to their disgust of the nelghborhood, to
gilded all over with gold. in marriage, leaving to and aversiom wus the fuct one of s country hous-
es, where they stayed a began to think that the sx weeks at least, about wherein I have my best
whole week. man's beard was not so affairs of very great com- furnioure. These are to
The time wus flled with very blue after all, and seguence. He desired her my silver and gold plate,
parties, hunting, fishing, that he was a mighty to divert herself in his which is not everyday
dancing, mirth, and vl gentleman. absence, to send for her n use. These open my

feasting. Nobody went to
nght in ralliying and
In short, everything
sweceeded so well that

the youngest daughier

As soon as they retwrned
home, the marriage
wus concuded. About a
month afterwards, Blwe-
beard told his wife that
he wus ohliged to take
a cownry journey for

friends and acqguaintanc-
es, to take them nto the
country, if she pleased,
and to make good cheer
wherever she was.«Here,»
sald he, «are the keys to
the two great wardrobes,

my money, both gotd
and siver; these my cas-
kets of jewels. And this Ls
the master key to all my
apartments. But as for
thus Little [Ttalica 15/18]
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Gramma is a compact sans with big x-height, a robust and
balanced typeface, originally built out from a few well-
defined geometric modules which were later polished into
more organic forms. The letters’ arches are quite squared,
and the counters and other internal negative spaces push
outward, creating a tension that balances the forms’
compression.

Foran overview of Gramma see here.

Gramma Light
Gramma Book
Gramma Regular
Gramma Medium
Gramma Bold

In the age of Archimedes and Euclid science as we know it was born and gave rise to sop
In the age of Archimedes and Euclid science as we know it was born and gave rise t
In the age of Archimedes and Euclid science as we know it was born and gave ris
In the age of Archimedes and Euclid science as we know it was born and ga
In the age of Archimedes and Euclid science as we know it was born an

Gramma
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Archimedes and Euclid

The building of automata goes back to the third century B.C.

EXPERIMENTAL METHOD

The idea that Archimedes’ was a geocentric planetarium probably arose because the testimonia are unanimous in saying
that his device showed the motion of the sun and the planets around the earth. But what does this mean? First note that
the aim of explaining planetary motions as seen from the earth is not achieved by a machine that shows only the earth

HEROPHILUS WAS THE FIRST TO DESCRIBE THE ANATOMY OF THE BRAIN; Another reason lo delve into Hellenistic and science takes on a vital role, down to the
MOST IMPORTANT HE DISCOVERED THE NERVES, WHOSE EXISTENCE WAS science is historical. As we shall argue, the rise  very way a society sees itself.
of the scientific method was part of a more In sum, an appreciation of the original sci-
PREVIOUSLY UNKNOWN AND, HAVING UNDERSTOOD THEIR FUNCTION, ) S i . . )
general trend: roughly speaking, in Helle- entific revolution is essential for the under-
HE DISTINGUISHED BETWEEN SENSORY AND MOTOR NERVES. nistic times the creation of culture became a standing of Hellenislic civilization; in turn, the
. . conscious act. Not only do we see physicians role it played in that civilization can help us
A |‘| Sta |‘C |‘| u S Wa S |‘| Ot th e ﬂ |‘St pe |‘SO |‘| to conducting controlled experiments, scientists ~ better analyze key historical questions, such
using mathematics and mechanics to build as Rome's legacy, the causes of urban and
Say th at th e e a rt h n-l OVEd A l l-ea dy better weapons, painters applying geometry technological decline in the Middle Ages, and
. lo their art, but even the notion of language the origins, features and limitations of what is
- d : d f : | | _ changes: poetry becomes a playground for called the early modern scientific reinassance.
H e | El | e S O PO n tl.l S ) | |‘| t .l e 41: ‘| Ce |.| tU | y experimentation, while words are consciously ~ In this sense the subject of this book is not so
. . assigned precise new meanings in technical much History of Science as simply History —
B . C . dSSEe rted th e d dl ly rota tl on Of th e fields, a procedure that would not become fa- ~ ‘history via science’, so to speak, just as one
' . . miliar again until the nineteenth century. The may study history through the ‘material civi-
ea |“|: |‘| a |‘|d th e Sa |‘|‘| e |S Sa |d Of th e material component of prescientific societiesis  lization’, speak, just as one may study history
largely defined by their technology; but once through the material civilization, or through

Pyth a go rea n S H | CEtEl S a n d Ecp h a ntu S . technology starts to be consciously developed literature, or, more tradilionally, though a

through science, the two become inseparable,  political and military lens. In the [Book 10/13]

Gramma Published by CAST 2009-2014 12
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Brevieris ideal for setting long texts in small or very small
type sizes: for packaging, instruction booklets, drug
information leaflets and anything else that has to be
legible at very small sizes. Lean and rhythmical, designed
ideally to be used at less than 8 points (Brevier was the old
typefounders’ name for 8-point type), Brevier holds up
well even under adverse printing conditions.

Brevier Regular
Brevier Regular
Brevier Medium
Brevier Bold

According to the hypothesis that visual spanist
According to the hypothesis that visual span is the prim
According to the hypothesis that visual span is
According to the hypothesis that visual span

Brevier
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2009 13



Spacing of letters in text influences reading
speed in normal central and peripheral vision
(Arditi, Knoblauch, & Grunwald, 1990; Chung,
2002; Legge, Rubin, Pelli, & Schleske, 1985)
and inlowvision (Legge et al., 1985). Increas-
ing letter spacing beyond separations normally
found in text slows reading speed (Chung,
2002; Legge et al., 19585). This is surprising
because increased letter spacing reduces
crowding, the interference with letter recog-
nition from adjacent letters, and improves let-
ter-identification performance ( Bouma, 1970;
Chung, Levi, & Legge, 2001). In this study,

we show that the size of the visual span (the
number of letters in text that can be recognized
without moving the eyes) can account for the
observed effects of letter spacing on reading
speed. Chung (2o002) measured rapid serial vi-
sual presentation (RSVP) reading speed for five
letter spacings at the fovea and 5° and 10° ec-
centricities in the lower visual field. Her results
showed that reading speed [Regular 8/11]

Chung (2002) measured rapid serial visual presentation
(RSVP) reading speed for five letter spacings at the fovea
and 5° and 10° eccentricities in the lower visual field. Her
results showed that reading speed in both central and
peripheral vision did not increase with letter spacing beyond
the standard spacing (the spacing used in normal Courier
text: 1.16 times the width of the lowercase x). In fact, reading
speed in central vision declined at larger spacings. Legge et
al. (1985) obtained similar results by using the drifting-text
method. They measured reading speed with three different
letter spacings (1X, 1.5X, and 2X standard) for two normal
and four low-vision participants. For all participants, reading
speed was highest for the standard spacing and decreased
for larger spacings. The visual span for reading refers to the
number of adjacent letters that can be recognized reliably
without moving the eyes. Legge, Ahn, Klitz, and Luebker
(1997) hypothesized that shrinkage in the size of the visual
span could account for slower reading for low-contrast

text. They measured reading time as a function of the length
of the words used in RSVP reading at different luminance
contrast levels. From these reading time versus word length
functions, Legge, Ahn, et al. (1997) estimated that the visu-
al-span size decreased from 1o characters to 2 characters as
contrast decreased from 100% to 5%. Legge, Mansfield, and
Chung (2o001) introduced a more direct meth [Medium 6/10]

THE ROLES OF THESE FACTORS IN DETERMINING THE SIZE OF THE VISUAL SPAN HAVE BEEN REVIEWED BY
LEGGE (2007). INCREASED LETTER SPACING REDUCES CROWDING, BUT IT ALSO EXTENDS THE TEXT FURTHER
INTO PERIPHERAL VISION, WHICH HAS REDUCED ACUITY AND REDUCED POSITIONAL ACCURACY. A PRIORI, IT 1S
NOT CLEAR HOW AN INCREASE IN LETTER SPACING WOULD AFFECT THE SIZE OF THE VISUAL SPAN FOR READ-
ING. ACCORDING TO THE HYPOTHESIS THAT VISUAL SPAN IS THE PRIMARY SENSORY LIMITATION ON READING
SPEED, WE PREDICTED THAT READING SPEED SHOULD SHOW THE SAME DEPENDENCE ON LETTER SPACING AS
VISUAL-SPAN SIZE. THE PRIMARY GOAL OF THIS STUDY WAS TO TEST THIS PREDICTION IN CENTRAL VISION BY
MEASURING BOTH THE SIZE OF THE VISUAL SPAN AND READING SPEED AS A FUNCTION OF LETTER SPACING
ARDITI ET AL. (1990) HAVE ARGUED THAT CROWDING OCCURS IN CENTRAL VISION NEAR THE ACUITY LIMIT. IF
SPACING EFFECTS ARE DUE TO CROWDING, WE WOULD EXPECT MORE PRONOUNCED SPACING EFFECTS FOR
PRINT SIZES NEAR THE ACUITY LIMIT. TO TEST THIS IDEA, CHUNG (2002) USED TWO PRINT SIZES IN HER STUDY:
ONE LARGER AND ONE SMALLER THAN THE CRITICAL PRINT SIZE (CPS). THE CPS IS THE POINT ABOVE WHICH
PRINT SIZE 15 NOT A LIMITING FACTOR FOR READING SPEED. CHUNG FOUND AN INTERACTION EFFECT BETWEEN
LETTER SPACING AND PRINT SIZE FOR RSVP READING SUCH THAT A LETTER SPACING THAT IS SMALLER THAN
THE STANDARD ADVERSELY AFFECTS SMALLER PRINT SIZE MORE THAN THE LARGER PRINT [REGULAR 3/6]

Forall participants, reading speed was highest for the standard spacing and decreased for
larger spacings. The visual span for reading refers to the number of adjacent letters that

can be recognized reliably without moving the eyes. Legge, Ahn, Klitz, and Luebker (1997)
hypothesized that shrinkage in the size of the visual span could account for slower reading for
low-contrast text. They measured reading time as a function of the length of the words used
in RSVP reading at different luminance contrast levels. From these reading time versus word
length functions, Legge, Ahn, et al. (1997) estimated that the visual-span size decreased from
10 characters to z characters as contrast decreased from 100% to 5%. Legge, Mansfield, and
Chung (2001) introduced a more direct method for measuring the visual span, based on plots
of letter-recognition accuracy as a function of distance left and right of the midline. These
plots were termed visual-span profiles. (This method is described in the Methods section.)
These authors showed that visual-span profiles shrink in size in peripheral vision, potentially
accounting for the corresponding decline of reading speed in peripheral vision (Chung, Mans-
field, & Legge, 1398). Legge et al. (2001) also formulated a computational model that links
the size of the visual-span profiles to RSVP reading speed and proposed that the size of the
visual span imposes a bottle-neck on reading speed. The concept of visual span expresses
the intuitively plausible idea that reading speed is influenced by the number of letters that

can be recognized on one glance; itis a kind of Bwindow size limitation or [Regular 4/8]

From these reading time versus word length func-
tions, Legge, Ahn, et al. (1997) estimated that the
visual-span size decreased from 10 characters to
2 characters as conirast decreased from 100% o
5%. Legge, Mansfield, and Chung (2o001) intro-
duced a more direct method for measuring the
visual span, based on plots of letter-recognition
accuracy as a function of distance left and right of
the midline. These plots were termed visual-span
profiles. (This method is described in the Methods
section.) These authors showed that visual-span
profiles shrink in size in peripheral vision, poten-
tially accounting for the corresponding decline of
reading speed in peripheral vision (Chung, Man-
sfield, & Legge, 1998). Legge et al. (2001) also
formulated a computational model that links the
size of the visual-span profiles to RSVP reading
speed and proposed that the size of the visual
span imposes a bottle-neck on reading speed.
The concept of visual span expresses the intuitive-
ly plausible idea that reading speed is influenced
by the number of letters that can be recognized on
one glance; it is a kind of Bwindow size[ limitation
or sampling limitation on reading. This general
idea has been widely accepted as a [Bold 7/10]

This general idea has been widely accepted as a
qualitative limitation on reading from the work

of Javal in the 19th century, who recognized that
saccadic eye movements functioned to move this
sampling window along a line of text (for a review,
see Huey, 1908/1968). Until recently, nobody has
quantified this limitation on reading. Three sensory
mechanisms almost certainly affect the size of the
visual spanVdecreasing letter acuity outward from
the midline, crowding between adjacent letters, and
decreasing accuracy of position signals in peripheral
vision. The roles of these factors in determining the
size of the visual span have been reviewed by Legg
(2o007). Increased letter spacing reduces crowding,
but it also extends the text further into peripher-

al vision, which has reduced acuity and reduced
positional accuracy. A priori, it is not clear how an
increase in letter spacing would affect the size of the
visual span for reading. According to the hypothesis
that visual span is the primary sensory limitation

on reading speed, we predicted that reading speed
should show the same dependence on letter spacing
as visual-span size. The primary goal of this study
was to test this prediction in central vision by mea-
suring both the size of the visual [Medium 7/10]

The primary goal of this study was to test this prediction in central vision by
measuring both the size of the visual span and reading speed as a function
of letter spacing. Arditi et al. (1990) have argued that crowding occurs in
central vision near the acuity limit. If spacing effects are due to crowding, we
would expect more pronounced spacing effects for print sizes near the acui-
ty limit. To test this idea, Chung (2002) used two print sizes in her study: one
larger and one smaller than the critical print size (CPS). The CPS is the point
above which print size is not a limiting factor for reading speed. Chung found
aninteraction effect between letter spacing and print size for RSVP reading
such that a letter spacing thatis smaller than the standard adversely affects
smaller print size more than the larger print size. In this study, we also used
two print sizes (one above and one below the CPS) to test the interaction
effect of letter spacing and print size on reading speed and visual-span size.
Because crowding is more prominent at the smaller print size, we expected
that small letter spacings would limit the visual span and reading speed
more for the smaller print size than for the larger print size. The primary
evidence that links visual span and reading speed has been obtained with
the RSVP method in which eye movements are minimized (Chung et al.,
1998; Legge et al., 2001; Legge, Cheung, Yu, Chung, Lee, & Owens, in
press). RSVP presents words one at a time in the same position in the visual
field. However, most everyday reading requires saccadic eye movements.
Itis possible that a linkage between reading speed and visual-span size for
RSVP reading would not generalize to reading with saccades. Characteris-
tics of eye-movement control may influence the relationship between visual
span and reading speed for everyday reading.

Legge, Klitz, and Tjan (1997) and Legge, Hooven, Klitz, Mansfield, and Tjan
(2002) have formulated a computational model (BMr. Chips[) to simulate
saccade planning with differentvisual-span sizes. In general, [Regular 5/9]

For all participants, reading speed was highest for the standard spacing
and decreased for larger spacings. The visual span for reading refers to

the number of adjacent letters that can be recognized reliably without
moving the eyes. Legge, Ahn, Klitz, and Luebker (1997) hypothesized that
shrinkage in the size of the visual span could account for slower reading for
low-contrast text. They measured reading time as a function of the length
ofthe words used in RSVP reading at different luminance contrast levels.
From these reading time versus word length functions, Legge, Ahn, et al.
(1997) estimated that the visual-span size decreased from 10 characters

to 2 characters as contrast decreased from 100% to 5%. Legge, Mansfield,
and Chung (2o01) introduced a more direct method for measuring the visual
span, based on plots of letter-recognition accuracy as a function of distance
left and right of the midline. These plots were termed visual-span profiles.
(This method is described in the Methods section.) These authors showed
thatvisual-span profiles shrink in size in peripheral vision, potentially
accounting for the corresponding decline of reading speed in peripheral
vision (Chung, Mansfield, & Legge, 1998). Legge et al. (2001) also formu-
lated a computational model that links the size of the visual-span profiles to
RSVP reading speed and proposed that the size of the visual span imposes
abottle-neck on reading speed. The concept of visual span expresses the
intuitively plausible idea that reading speed is influenced by the number of
letters that can be recognized on one glance; it is a kind of Bwindow size[
limitation or sampling limitation on reading. This general idea has been
widely accepted as a qualitative limitation on reading from the work of Javal
inthe 1gth century, who recognized that saccadic eye movements func-
tioned to move this sampling window along a line of text (for a review, see
Huey, 1908/1968). Until recently, nobody has quantified this limitation on

reading. Three sensory mechanisms almost certainly affect the [Regular 5/9]

Spacing of letters in text influences reading speed in
normal central and peripheral vision (Arditi, Knoblauch,

& Grunwald, 1990; Chung, 2002; Legge, Rubin, Pelli, &
Schleske, 1985) and in low vision ( Legge et al., 1985). In-
creasing letter spacing beyond separations normally found
in text slows reading speed (Chung, 2002; Legge et al.,
1985). This is surprising because increased letter spacing
reduces crowding, the interference with letter recognition
from adjacent letters, and improves letter-identification
performance ( Bouma, 1970; Chung, Levi, & Legge, 2001).
In this study, we show that the size of the visual span (the
number of letters in text that can be recognized without
moving the eyes) can account for the observed effects of
letter spacing on reading speed. Chung (2002) measured
rapid serial visual presentation (RSVP) reading speed for
five letter spacings at the fovea and 5° and 10° eccen-
tricities in the lower visual field. Her resulis showed that
reading speed in both central and peripheral vision did not
increase with letter spacing beyond the standard spacing
(the spacing used in normal Courier text: 1.16 times the
width of the lowercase x). In fact, reading speed in central
vision declined at larger spacings. Legge et al. (1985)
obtained similar results by using the drifting-text method.
They measured reading speed with three different letter
spacings (1X, 1.5X, and 2X standard) for two [Bold 6/10]
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GUSTO AND AROMA

FLAVOURED WITH AROMATIC HERBS AND $PICES
C E L E B R AT E D FROM THE RENAISSANCE ONWARDS, CORDIALS
WERE USUALLY BASED ON ALCOHOL IN WHICH
BY C O m E S I CERTAIN HERBS, SPICES OR OTHER INGREDIENTS
U 32 WERE ALLOWED TO STEEP. THE FIRST CORDIALS
ARRIVED IN ENGLAND IN THE LATE15TH CENTU-
A p E |I Tll RY AND WERE CALLED DISTILLED CORDIAL
WATERS. THESE WERE STRICTLY USED AS ALCO-
HOLIC MEDICINES, PRESCRIBED IN SMALL DOSES
R@ U §T©) TO INVIGORATE AND REVITALISE THE HEART,
BODY AND SPIRIT AS WELL AS CURE DISEASES.
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S0 you ate a cupcake? Fust Moves to Burn it

HE FOXIES T NEW
10 SONGS PROVEN TO BOOST HAPPINESS

One simple philosophy has scored Heidi Klum everything from her breakout
modeling gigs to Project Runway to her hot, talented husband. Seems to us
like that's a philosophy worth stealing.
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