1

every day, we interact with type. It tells us stories, gives us knowledge, and allows us to communicate
across vast distances. It shouts at us in advertising, it
guides us on signage, and it takes us to other worlds
in books.
Since the days of Gutenberg it has been evolving –
old technologies have developed, new technologies
have emerged, and market demands have changed.
Today, type exists in a wide variety of mediums, and
each medium has its own typographic requirements.
The ideal type for a pixel-dense smartphone is different to the ideal type for a low-resolution monitor, and
a font that looks beautiful at small sizes might look
clumsy when used for display.
Despite this, there may be some rules for effective
type design that transcend context specific considerations. Understanding these rules would allow for a
typeface to be built upon a solid foundation, around
which alterations could be made to compensate for the
various display mediums and text sizes that are in common use today.
The aim of this report is to investigate how context
impacts type for reading in order to inform design
compensations. The report will be divided into two
objectives: first, to discover what defines good type;
and second, to understand the effect various text
sizes and display mediums have on type.
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method

ology
type design and typography are well established
crafts, and there is a significant amount of relevant historical and contemporary literature on the subject. This
typographic literature was a substantial source of information and formed the backbone of the research. While
many of the sources cited in this paper are historical, they
still possess a great deal of typographic authority, and the
concepts presented are relevant to this day. A comprehensive reference list can be found at the end of the report.
***

in order to better understand the impact of
various typographic contexts on the appearance of type,
an experiment was conducted. Four fonts – Garamond
Premier Pro Display, Garamond Premier Pro Caption,
Neue Haas Grotesk Display Pro 55 Roman, and Neue Haas
Grotesk Text Pro 55 Roman – were selected to provide a
range with coverage of serif and sans serif type, including
size-specific variants. These types were selected with the
findings of the section good type (pp. 6 – 23) in mind –
they have inherently good typographic qualities. As such,
this experiment was not designed to discover their inherent typographic quality, but rather the effect of display
technologies and text size.
A test word, handgloves, was determined to provide
coverage of a variety of letter shapes. The test word was
scaled to type heights of 6pt, 12pt, 20pt, and 40pt to provide coverage of a range of sizes suitable for caption, text,
subhead, and display usage. The text was scaled according to type height, not x-height, in order to preserve the
size-specific variants.
The test range was then processed with four different display technologies: a vector image representing
high-resolution displays; a compressed raster image representing low-resolution displays; a print made using a
standard office inkjet printer on standard office paper;
and a print made using letterpress from photopolymer plates on luxury paper. This range was designed to
provide comprehensive coverage of the typographic scenarios likely to be encountered today, though it should be
noted that offset printing was not included in this range
due to budget constraints.
The range of display technologies and text sizes were
then compared, and the impact of those typographic
applications on the appearance of type was interpreted.
***
as the aims and objectives of this research investigation were technical in nature, person-focussed research
methods were not employed.
●
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type can be divided into two broad categories:
type for seeing and type for reading. Consider the type
found on the cover of a book compared to the type found
within that same book. Covers are typically loud and
expressive in order to capture attention – this is type for
seeing. The insides of books are typically more reserved
and conventional in order to let the content take priority
– this is type for reading (Unger, 2018, pp. 141 – 142).
It is not possible to truly define good type for seeing:
there is simply too much subjectivity. There is also a fine
line between type for seeing and illustration with letters
(McGuffie, 2020) – using letters in illustration does not
make it typography, just as using flowers does not make
it gardening. With this in mind, type for seeing is beyond
the scope of this investigation.
The objective of this section is to discover what exactly
defines inherently good type for reading.
***

‘type well used is invisible,’ says Beatrice Warde
in her celebrated essay The Crystal Goblet (1955, p. 1). Her
message is simple: type is a vessel to deliver text and,
while it should be beautiful, should never interrupt the
reading experience. Not everyone shares this sentiment,
of course, and to consider it a rule set in stone would be
ignorant of the varied nature of today’s typographic landscape, but it certainly has merit when talking about type
for reading.
In text, content is king (Ruder, 2018, p. 6). Type is
merely the vehicle, not the journey or the destination –
something to be looked through, not at. This demands a
conservative attitude to design. A beautiful typeface that
distracts the reader could be considered a failure, while
an ugly typeface that goes unnoticed could be considered
a success (Hochuli, 2015, pp. 10 – 11).
That is not to say, however, that beautiful typefaces
are ineffective; with careful thought and consideration
a designer can find a balance that lends itself to unobtrusive reading yet gives a ‘living energy to the page’
(Bringhurst, 2019, p. 17). That balance between form and
function, of being able to draw attention and surrender
it, is a key factor in what defines good type for reading.
It could be argued that this concerns typography more
so than type design, but type design is a typographic fundamental and it has a definitive impact on the overall
look and feel of the text.
Consider the Swiss Style with its raw type, angular layouts, and flush-left, ragged-right typesetting. If one were
to take that typographic tradition but replace the typical
neo-grotesque sans serif with a renaissance type it would
cease to be Swiss. The type defines the style as much as
the typography, and so, for the purpose of this investigation, they will be considered one and the same.

Does this look

SWISS

Type and typography
go hand in hand.
Together, they define
the look and feel of
the text. Here you
can see a Swiss layout

applied to renaissance
type; the result is
neither Swiss nor
renaissance. The rules
of good typography
apply to type design,

and the rules of good
type design apply to
typography.

?!

Trystan Vaughan

***
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while explaining
his process in Trinité & Lexicon
(2013, pp. 16 – 20), Bram de Does describes
four key areas to consider when designing type:
legibility,
harmony,
practicality,
and originality.
These four areas are at war with each other; ‘ideal or perfect letterforms do not exist’ (Unger, 2018, p. 44). The
most legible and practical type might not be particularly
harmonious, and a highly original type might be illegible
and impractical. Every type design represents a balance
between those four areas, some better than others.
By investigating each of these areas and recognising the
role they play, one can better understand what defines
good type, and, with that understanding, design it
effectively and use it well.
●

legibility →
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legibility is determined by how easy it is to identify words and letters. It is not constant: context will
impact legibility (Beier, 2012, p. 11). Refined letterforms
may be legible when printed in high-resolution onto quality paper, but collapse into illegibility when printed onto
cheap, rough paper with a low-resolution office printer.
With this in mind, the focus of this section will be on the
inherent legibility of letters and words, not the impact of
the typographic context.

ijltf

after analysing many historical legibility studies,
Beier (2012, p. 73) identified several commonly misread
letter groups, as illustrated below. The letters in these
groups share many similar characteristics, making them
particularly susceptible to misidentification.
In order to aid recognition and improve legibility, ‘each
letter must be clearly differentiated from all the others’
(Hochuli, 2015, p. 13); meaning that each letter should
have its own unique structure. Letters do, of course, each
have a unique structure that enables easy identification
– they would not be letters otherwise – but the features
that define those structures can become difficult to
make out, or disappear entirely, if care is not taken. The
essence of a letter must not be discarded for the sake of
style; there always needs to be an element that people are
accustomed to (Gill, 2013, pp. 44 – 47).

***
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extender letters are relatively easy to identify and
are beneficial to the reading experience as they ‘emphasise the distinctiveness of letter and word shapes’ (Beier,
2012, p. 90). If the x-height is too large, however, the definition of the extenders can be lost, causing misreading
and compromising legibility. If the x-height is too small
extender characters will be highly legible, but non-extender characters will suffer as a result of too little space.
There is no recipe for an appropriate x-height, it varies from design to design and needs to be considered in
the context of other design features (Cheng, 2020, p.
38) – horizontal proportions and counter-shapes play a
particularly large role in determining what is appropriate (Unger, 2018, p. 105). The optimal balance between
vertical and horizontal proportions varies between applications and text sizes – this will be explored in depth in
the section context (p. 24).
The height of ascenders and descenders do not need
to match, and ascenders play a more important role in
letter identification than descenders (Ahrens and Mugikura, 2014, p. 35). As a result, it is common to see type
designs with relatively tall ascenders and relatively short
descenders. This can aid the balance between x-height
and extenders by dedicating space to the more important
areas of a letter at the expense of the less important areas.
***

10

11

sans serif type grew in popularity in the early twentieth century with the New Typography movement, where
pure, unadorned letterforms were prized (Tschichold,
2006, pp. 73 – 78). Its popularity continued to rise with
the emergence of the Swiss Style in the 1950s (McNeil,
2017, p. 323), and it became the standard for web typography when low-resolution screens became widespread,
demanding type with low contrast and minimal details
(Unger, 2018, p. 171). Since then it has become a staple of
typography that we encounter daily across a vast range of
products and applications.
Despite its current popularity, many of the reasons
behind its rise are no longer relevant – screen resolution
has improved to the point where serifed letterforms can
be faithfully reproduced digitally (Unger, 2018, p. 171),
and the philosophies of movements like the New Typography are now considered design history more so than
design philosophy.
Beier and Dyson (2014) note that much of the existing literature regarding the impact of serifs on legibility
is flawed due to a lack of typographic understanding.
Many of the variables inherent in typography, such as
line length and leading, are equalised in order to isolate
the research to one single variable, disregarding the realworld typographic context. In that same paper, Beier and
Dyson designed a more context appropriate research
method and discovered that serifs can often, though not
always, benefit legibility.
Serifs at the vertical extremes of stems can fortify
stroke endings, creating a visual termination point and
preventing letters from merging together. Serifs inside
open counters, however, are particularly bad for legibility. Open counters are a defining feature of certain letters,
and serifs placed inside those counters only serve to close
them, resulting in confusion and frequent misreading.
The presence of serifs can also enhance horizontal reading flow, guiding the eye along a line of text and grouping
letters into words by the gestalt principle of continuation
(Soegaard, 2020a). This improves the reading experience
within text-dense settings especially.
●
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harmony is determined by how well the letters of
a typeface work together. It is intrinsic to effective type –
as the saying made famous by Matthew Carter goes:
‘Type is a beautiful group of letters, not
a group of beautiful letters.’
According to De Does (2013, pp. 26 – 27), harmony and
legibility are particularly difficult to balance. Legibility
demands distinction, while harmony requires consistency. That is not to say, however, that distinct letterforms
can not be harmonious. It is possible to achieve a kind of
‘diversity within consistency’ (Unger, 2018, p. 111), where
all letters share a clear stylistic direction yet retain their
individuality (Hochuli, 2015, p. 13).
***

different writing instruments
produce type with different axes of stress
– for example: the broad nib pen gives a
diagonal stress, while the pointed pen gives
a vertical stress. The axis of stress must be
consistent across a given typeface if it is to be
harmonious (Cheng, 2020, p. 34).
Other features derived from writing instruments should also maintain a degree of consistency
across a typeface. Each glyph in an individual font
should share an optically matched stem width and
stroke contrast, and the counter-spaces within and
between letters should be optically proportional to the
stem width and stroke contrast. (Henestrosa, Meseguer,
and Scaglione, 2017, pp. 99 – 101).
The balance between letters and their counter-forms is
known as typographic colour. From a distance, a block
of type should appear as a harmonious shade of grey
without any black or white spots. Different weights of a
given typeface should produce different shades of grey,
giving typographers and designers the flexibility to
create a deliberate typographic contrast should they
wish, or a consistent, invisible page should they not
(Ruder, 2018, pp. 131 – 155).
Features such as serifs and terminals should appear
related and consistent. A typeface with a combination of
sans serifs, slab serifs, and rounded serifs will not flow or
appear related when applied to running text. Likewise, a
combination of calligraphic, teardrop, and ball terminals will not appear related or cohesive when applied
to various letters within the same typeface (Cheng,
2020, pp. 36 – 37). This can be attributed to the
gestalt principle of similarity (Soegaard, 2020b).
***
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optical adjustments are a key element of harmonious type. The human eye registers different shapes in
different ways, and, as a result, mathematically balanced
type almost always looks unbalanced and unharmonious.
Even with geometric types like Futura optical adjustments are abundant (Unger, 2018, pp. 119 – 121).
There are, of course, no firm rules when it comes to
optical adjustments – if they look right, they are right –
but there are some universal considerations that can be
taken into account (Beier, 2017, pp. 38 – 63; Cheng, 2020,
pp. 44 – 47; Henestrosa, Meseguer, and Scaglione, 2017,
pp. 47 – 48; Hochuli, 2015, pp. 15 – 19):

1. Letters can be attributed to one of three fundamental shapes: square, circle, or triangle. In order to appear
equal, letters derived from the circle and the triangle
must be slightly larger than those derived from the
square. This is known as overshoot.
2. For horizontal, vertical, and diagonal elements to
appear to be the same weight, the horizontal and diagonal elements should be lighter than the vertical elements.
Mathematical contrast can create optical harmony.
3. The optical centre of a letter is not the same as the
mathematical centre. Horizontal elements that are meant
to look centred should be raised slightly above the mathematical centre.
4. Letters with open counters, such as c and e, should be
narrower than letters with closed counters, like o, as open
counters create an illusion of space and width. According
to this same principle, u should be narrower than n.
5. Weight should be removed from junctions where
lines meet. The closer they are to each other, the heavier
convergent lines appear.
●
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practicality was once a major concern for type
designers. It was for the sake of practicality that hot
metal typesetting replaced traditional typefounding,
that phototypesetting replaced hot metal typesetting,
and that digital typography replaced phototypesetting
(McNeil, 2017). Cost, efficiency, logistics, and reproducibility were significant considerations.
In the digital age, however, practicality is not such a
great concern. Digital technology has matured to the
point where it is of little practical difficulty to produce,
distribute, and use type.
The practical considerations that must be made when
designing, selecting, or using type are now almost exclusively related to the intended use of the type. The impact
of various text sizes, and display technologies will be
explored in depth in the section context (p. 24).
●
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in order for letters to function as letters, they
must be recognised as letters. As Eric Gill says in his Essay
on Typography: ‘letters are letters. A is A, and B is B’ ( 2013,
p. 40). If letters cease to be recognisable as letters, type
stops being type.
It is all too easy to create something different for the
sake of it being different; but if function suffers as a result
of those differences, is it truly an innovation? As the legendary designer Paul Rand (1994) said when talking
about typography and design:
‘Our business is to search for good things, not new
things … don’t try to be original, just try to be good.’
Originality in type is not about designing new letters,
but rather progressing the craft to its next evolution.
Good type is timeless; its conventions have been honed
over centuries and its forms are familiar and comforting.
In order to be original, one must take what is already
there and make it better.
●

20

21

good type
in summary, good type is balanced type – type that is
loud enough to draw attention, yet quiet enough to surrender it; letters that are distinctive enough to be legible,
yet harmonious enough to belong together; design that
is original enough to add value to a crowded market, yet
familiar enough to be of practical use to that same market. Balance is what defines good type.

in summary

●

22

23

there are two distinct factors that impact the
appearance of type: text size and output technology. The
objective of this section is to understand the effect that
those two factors have on the appearance of type.
●

signage type is physically large but, as it is
viewed from a distance, functions similarly to small type
viewed at normal reading distance (Beier, 2017, p. 22).
This demonstrates that text size is relative to perceived
size, rather than actual physical measurements. With
that in mind, this subsection will investigate text size as
viewed from a normal reading distance in order to control the distance variable.
***
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the impact of text size on type is thoroughly
explored in the excellent Size-Specific Adjustments to Type
Designs by Ahrens and Mugikura (2014). They found that
in order for type to function optimally and consistently
across a range of sizes the following adjustments should
be considered:

weight should be increased at small sizes in order to
maintain a consistent typographic colour.
contrast should be reduced at small sizes in order to
maintain legibility and prevent a spotted appearance.
width should be increased at small sizes in order to provide more space for counters to breathe. Width does not
have to be reduced at large sizes, though it typically is due
to layout considerations.

features should be simplified, removed, or exaggerated at smaller sizes, depending on how critical they are
to letter recognition.
serifs should be longer and heavier at small sizes to
ensure that they are identifiable.
joins can benefit from increased sharpness or the presence of ink-traps at small sizes, though this is no longer
essential given the current state of printing technology.

while these size-specific adjustments are essential at
small sizes, Ahrens and Mugikura (2014, p. 50) point out
that at large sizes adjustments are ‘motivated by aesthetics and layout considerations’ more so than anything else.
Small-size variants will function effectively at large sizes
– though they may look somewhat crude and rugged – but
large-size variants will not function at small sizes. Beauty
and detail at large scale do not translate well to small
scale (McGuffie, 2020).
●

x-height should be increased at small sizes. Ascenders
are typically longer than descenders in order to commit
more space to the parts of letters more crucial to legibility.

sans serif types don’t typically need optical compensations due to their simplicity of their forms, though they
can benefit from increased width, weight, and spacing.

counters should be larger at small sizes in order to preserve distinctive features.

large sizes are inherently more legible than small
sizes, allowing for greater design freedom.
***

Little & Large
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the vector outlines are true to the designers vision.
There is no visual degradation and the text is legible at
all sizes across the range of fonts tested. The robust letterforms and generous spacing of the text variants hold
their form better than the display variants at small sizes,
though this is significantly more noticeable in the serif
types than the sans types.
historically, type has been a physical thing,
designed with a particular technology and application in
mind (Unger, 2018, p. 89): when Francesco Griffo cut the
punches for his roman, he knew that the type was going
to be printed letterpress and used in books; when Edward
Johnston designed his railway type, he knew that it was
going to be painted and displayed on signage (McNeil,
2017). Understanding the context has enabled designers
to craft type that is truly optimised for its end use.
With the current state of technology, however, type
has to work in a number of environments, and the type
designer usually has no say in how the type is used. Brand
guidelines often specify that a single typographic system
be used across a variety of mediums, from mobile apps
to desktop sites to printed collateral, and do not consider
that ‘depending on the method of reproduction, the
appearance of letters can vary a great deal’ (Henestrosa,
Meseguer, and Scaglione, 2017, p. 21). In order to design
or choose type that is suitable for a particular application or flexible enough to work in a range of applications,
one must understand how those applications affect the
appearance of letters.
As explained in the methodology (p. 5), an experiment was conducted in order to better understand
the impact of various typographic contexts on the
appearance of type. The findings of that experiment are
discussed within this subsection and can be viewed in the
appendix (pp. 36 – 39) at the end of the document.
***

28

the low-resolution renderings are a significant departure from the vector outlines. The blurring
effect caused by anti-aliasing softens the letterforms and
obscures details. Smaller sizes also appear heavier than
larger sizes as the pixel grid does not scale with the type,
and the 6 pt type is not legible in any of the fonts tested.
The more robust text variants hold up better than the display types at all sizes, and the display sans serif holds up
better than the display serif due to its lower contrast and
greater x-height.

the letterpress prints are heavier than the vector outlines and the stroke contrast is lower. This is due
to a phenomenon known as ink spread, caused when the
pressure of printing causes ink to squeeze beyond the
letter shapes (Ahrens and Mugikura, 2014, p. 20). The
effect is most noticeable with the serif display type due
to its high stroke contrast; the sans types are noticeably heavier but the stroke contrast does not appear to
change due to their more mono-linear design. The wider,
more spacious forms of the text types withstand the ink
spread better than the display types. The consistency of
the printing is also somewhat volatile, especially at small
sizes: there are dark spots where ink has collected and
there are white spots where it has not transferred. The
more distinct forms of the serif types outperformed their
sans counterparts under those conditions.
the office printer prints are heavier than the
vector outlines and stroke contrast is reduced. The edges
of the types have become soft and at small sizes have lost
substantial detail. The issue with the scaling is fundamentally similar to the low-resolution render: the dots that
make up the print do not change size and become relatively larger as the type gets smaller. This causes a greater
loss of detail the smaller the type gets. Again, the wider,
more robust letterforms of the text types withstand the
loss of detail at smaller sizes better than the display types.
●
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in summary, type at small sizes is significantly more
unforgiving than type at large sizes. In order for type to
perform well in a variety of text sizes it should first be
designed and optimised for the small-size variant, and
only then, when the inherent forms are good, altered for
the large-size variants.
Display technology has a substantial impact on the
appearance of type. If type is being designed or selected
for a specific technology, it should be tested with that
specific technology in order to ensure that the letterforms
are reproduced favourably and that the real world appearance is understood. If type is being designed or chosen
for a range of technologies, or if the intended application
is unknown, the worst case scenario must be assumed. In
order to perform in the worst case scenario letterforms
should be robust, contrast should be low, spacing should
be generous, and defining features should be clear.
●
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there is an established typographic convention
that must be abided by in order to ensure legibility and
a pleasant reading experience. Legibility, harmony, practicality, and originality are all inherent factors in what
makes good type for reading, and all of those factors
must be considered when designing or selecting type.
Text size and display technology have a significant
impact on the real world appearance of type. The inherent factors of good type remain the same across all text
sizes and display technologies, but, as context impacts
the appearance and perception of type, there are compensations that must be made in order to ensure that
those factors are not lost in translation.
Ideally, type will be tested in the intended context and
evaluated based on its qualities in the real-world setting,
not as a vector outline – but it is not always possible to do
this. In the event that the intended context is unknown or
known to be unpredictable, the following rules of thumb
should be considered:

type likely to be used in low-resolution environments, like office printing or low-resolution screens,
should be robust, wide, distinct, and generously spaced.
type likely to be used at small sizes should be
robust, generously spaced, and letters should be distinct.
type intended for letterpress should be lighter and
have a higher stroke contrast than its digital counterpart
in order to compensate for ink spread.
type likely to be used in a variety of contexts
should be optimised for the worst case scenario, as type
that works in challenging conditions will also work in
ideal conditions, but the reverse is not true.

end.
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low-resolution
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Neue Haas Grotesk Display Pro 55 Roman
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office printer
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