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Hello, I am Tony Graham from Antenna House.
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“Printing Should Be Invisible”
• Aka “The Crystal Goblet”
• Speech by Beatrice Warde
• British Typographers’ Guild
• St Bride’s Institute, London
• October 7, 1930

Beatrice Warde is famous (in some circles) for “Printing Should Be Invisible,” also 
known as “The Crystal Goblet,” a speech that she delivered to the British 
Typographers’ Guild at St Bride’s Institute, London, on October 7, 1930.
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Imagine that you have before you a flagon of wine. 
You may choose your own favorite vintage for this 
imaginary demonstration, so that it is a deep 
shimmering crimson in color. You have two goblets 
before you. One is of solid gold, wrought in the 
most exquisite patterns. The other is of crystal-clear 
glass, thin as a bubble, and as transparent. Pour and 
drink; and according to your choice of goblet, I shall 
know whether or not you are a connoisseur of wine. 
For if you have no feelings about wine one way or 
the other, you will want the sensation of drinking 
the stuff out of a vessel that may have cost ten 
thousand dollars; but if you are a member of that 
vanishing tribe, the amateurs of fine vintages, you 
will choose the crystal, because everything about it 
is calculated to reveal rather than hide the beautiful 
thing that it was meant to contain.

She likens good typography to drinking wine from a crystal goblet, in contrast to 
drinking from a goblet “of solid gold, wrought in the most exquisite patterns.” The 
crystal goblet, she argues, is better because “everything about it is calculated to 
reveal rather than hide the beautiful thing that it was meant to contain.”
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Most of us already know that things can go badly for you if you choose the gold 
goblet…
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Invisible?

but even before 1930, exceptions were made for war and peace.

These days, of course, people just do it.
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The manuals and book that many of us work on these days are more prosaic than 
beautiful, and their typography can be anything but invisible. There’s arbitrary mixes 
of fonts and font styles, sidebars and pull-quotes in different fonts, sprinklings of 
icons and sidenotes, reverse text, and extravagant use of color.
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Sometimes the books that are least invisible are the design books that tell us how to 
do things.
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Since neither beauty nor invisibility seem achievable, and as I don’t have the same 
turn of phrase as Beatrice Warde, I’m aiming for the lower bar that printing should 
not be irritating.
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Printing Should Not Be Irritating
• Font selection
• Page layout
• Headers and footers
• Baseline grids
• Multi-column 

formatting
– Line length and legibility

• Spreads
• Footnotes
• Table of Contents
• Indexes

As you can see here, aspects of typography that should not be irritating but which 
frequently are include:
• Font selection
• Page layout
• Headers and footers
• Baseline grids
• Multi-column formatting

• Line length and legibility
• Spreads
• Footnotes
• Table of Contents
• Indexes
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Language-specific glyphs

Font selection can easily be irritating. We previously saw pages from technical books 
that each used their own random assortment of fonts and font styles.

On a more basic level, it is irritating if you can’t even get the correct glyphs for your 
language. This slide shows the difference between using a font that has glyphs for 
Bulgarian and one that doesn’t. In fact, even though this was the best Bulgarian font 
that I could find, it doesn’t have all of the Bulgarian glyphs that I had expected from 
my book on Cyrillic typography.
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Dyslexia
• The “hidden disability”
• 4%–25% have some sort of reading disorder

– Estimates vary a lot
– Also varies by language/script/country

• Dyslexia-specific fonts help some but not 
others

• Designed by or in consultation with dyslexic 
readers
– Other people with dyslexia dismiss them
– Some proprietary or commercially available
– Review of studies by Chuck Bigelow found limited 
benefit

• Colored background can help
– Opinions differ

Even more fundamentally, some people can’t read common fonts. Dyslexia, 
sometimes referred to as the “hidden disability,” is said to affect 4% to 25% of 
people. Different people have different definitions of what constitutes a reading 
disorder, so there’s a big range there, but the proportion differs for different 
languages and scripts for reasons that I don’t understand.

Dyslexia-specific fonts can help some people, whereas others with dyslexia will say 
that they make no difference. As you would expect, the fonts are designed by or in 
consultation with people with dyslexia. This is the free OpenDyslexic font, and there 
are other free and commercial fonts available.

Similarly to the fonts, some people find that a pale-colored background helps 
comprehension, but it doesn’t help everybody, and those that it does help have 
differing color preferences.
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Dyslexia effects
• Symptoms vary a lot
• Similar patterns of 

problems
• Wash-out effect

• Rivers

• Swirl

Graphics © Natascha Frensch and Barbara 
Termorshuizen. Used by permission.

Dyslexia is a single term for a wide ranging condition. Symptoms can vary a lot, but 
there are some common patterns of problems: some people report a wash-out 
effect; some are sensitive to rivers of white-space, particularly in justified text; and 
some experience a swirl effect.

July 31, 2024

© 2024 Antenna House, Inc. 12

Printing should be invisible not be irritating
Balisage 2024



British Dyslexia Association
Style Guide (excerpt)

• Paper thick enough to 
prevent show-through

• Matt paper rather than 
glossy

• Cream or pastel color
– Preferences vary.

• Plain, evenly spaced sans-
serif font
– Arial, Comic Sans, Verdana

• Avoid underlining and italic
• AVOID TEXT IN BLOCK 

CAPITALS

• Left-justified with ragged 
right edge

• Avoid narrow columns
• Line spacing of 1.5 is 

preferable
• Contents page at the 

beginning and an index at 
end of long documents

• Use bullet points and 
numbering

The British Dyslexia Association has produced a style guide with advice on how to 
produce documents that work better for people with dyslexia.
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Clear Print and Large Print
8 point

10 point
12 point
14 point
16 point
18 point
20 point
22 point
24 point

• Users may have sight 
problems

• Clear Print
– Minimum 12pt type
– 14pt if possible

• Large Print
– 16pt to 22pt type

Clear Print

Large Print

While up to 25% of us may have a reading disorder, even more of us has or will have 
sight problems. The Royal National Institute of Blind People and the International 
Society of Typographic Designers have produced a best practice guide for using 
Clear and Large Print, where Clear Print is 12pt to 14pt type, and Large Print is 16pt 
to 22pt type.

A lot of their guidance is very much like the guidance from the British Dyslexia 
Association Style Guide, including: the advice on paper stock; avoiding italics, 
underlining and runs of text in block capitals; including a table of contents and 
index; avoiding justified text and rivers; and more.
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Font should reflect text

• Jack and Jill went…
• Profit for 2024 was…
• Man Bites Dog

• Jack and Jill went…
• Profit for 2024 was…
• Man Bites Dog

• Jack and Jill went…

• Profit for 2024 was…

• Man Bites Dog

• Jack and Jill went…

• Profit for 2024 was…

• Man Bites Dog

What suits a nursery rhyme, financial report, or headline?

While you need to cover the essentials and make a document that is actually 
readable, you should also think about what the design says about the content.

Hopefully we can agree that different fonts are better suited to nursery rhymes than 
others, some to financial statements, and some to headlines. You get the idea.

I don’t expect that we would all agree on which is the ‘best’ font for each use, but 
we can probably agree that some of these fonts are generally unsuitable for some of 
these applications.
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“Structure related to function”
• Purpose influences size and layout

I don’t remember much from my high school biology classes, but I do remember my 
teacher repeating the maxim “structure related to function.”

These are five documents related to my car that each serves a different function. The 
form letter from my insurance company is sent to every customer and is printed on 
standard A4 paper and came in a standard-sized envelope. The National Car Test 
report is also on standard A4 paper, as it was printed on the spot using a standard 
office printer. The Street Guide is larger than A4, presumably so the maps can be 
bigger, but it fits fine in the pocket behind the driver’s seat. The Owner’s Handbook, 
on the other hand, is just the right size to fit in the glove box of the car, just as you 
would expect. The last one is the manual, safety instructions, and warranty, all in 
multiple languages, for a compact battery for jumpstarting the car: it fits in the 
carrycase for the battery. It’s the sort of thing that you read once, if at all, yet it’s 
essential for the manufacturer to provide all that information.

Each of those documents has a different function, and their format reflects their 
function. For example, none of the others would work nearly as well as they do if 
they were the size of the jumpstarter manual, and, similarly, you wouldn’t want to 
keep the manual with the jumpstarter if the manual was the size of any of the other 
documents.
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Respect local 
conventions

• Dublin size ≠ 
Sydney size

Now, I did say that the Dublin Street Guide fits well in the pocket behind the driver’s 
seat, and it does. The maps are each a good size, but the Street Guide still doesn’t fit 
well with me because it wouldn’t fit well in a car in Sydney, where the street 
directory is always kept in the glove box.

So there are more local conventions or regional differences than just remembering 
to use Letter-size paper in the USA and A4 elsewhere.
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La Tapisserie de Bayeux
• Over 70m long, 50cm high
• Reproduced 1/7 scale
• Museum book reflects proportions

The Bayeux Tapestry is over 70m long but just 50cm high. Remember, structure 
relates to function, so this book on the Bayeux Tapestry, which reproduces the 
Tapestry at 1/7 scale, is therefore wide but not very
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La Tapisserie de Bayeux
• Over 70m long, 50cm high
• Reproduced 1/7 scale
• Museum book reflects proportions

…because of what it shows.
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La Tapisserie de Bayeux
• Over 70m long, 50cm high
• Reproduced 1/7 scale
• Museum book reflects proportions

And, in a masterly piece of structure relating to function, the book opens out to 
show the full tapestry. The single ‘page’ is over 10m wide, and I had to lay it 
diagonally across two rooms and into a third to be able to take this photo.
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Consider 
history 
and origin
• Layout and 

font aligned 
with text

• Or not…

It can be irritating if the typography is at odds with the history and origin of the text. 
You don’t always have to reproduce the original or recreate the typography of the 
period, as I did in this pastiche of ‘Moby-Dick’ that I talked about here at Balisage a 
few years ago, but it helps to be aware of where the document came from.

That said, you don’t always have to match the original…
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…and there is more than one way to make a pastiche.
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Authenticity should not be irritating
• a

Et Tu Brute? Et Tu Brute?
1908 2024

Of course, there is also such a thing as too much authenticity. If you were formatting 
Shakespeare’s ‘Julius Caesar’, making it look like the First Folio text would irritate 
your readers (unless you were aiming for a facsimile or pastiche, that is). If you went 
full-Roman for some reason and made it look like a Roman inscription, it would be 
even more irritating. Sometimes, yes, you do just want a legible font that doesn’t 
detract or distract from the words themselves, although what counts as legible or 
accessible text has varied over time.
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Headers and footers
• Navigation aid

– Document
– Position within document

• Easier in XSL-FO than CSS
– CSS: complete running

element
– XSL-FO: markers for parts

Headers and footers are usually used as a navigation aid to identify the document 
and your position in the document.

Like so many other things, structure relates to function. For example, what you want 
or need to put in the headers and footers for ‘Printing Should Be Invisible’ is very 
different…
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Headers and footers
• Navigation aid

– Document
– Position within document

• Easier in XSL-FO than CSS
– CSS: complete running

element
– XSL-FO: markers for parts

…what you need for an S1000D manual. Putting an S1000D footer in a copy of 
‘Printing Should Be Invisible’ would be overkill, and putting the barely-visible 
‘Printing Should Be Invisible’ page number footer in an S1000D manual would be 
inadequate.

Populating the headers and footers can be easier in XSL-FO than in CSS: for a 
complex header or footer in CSS, you need to put copies of the full header or footer 
as running elements in the body of the document, whereas in XSL-FO, you can often 
put the bulk of the header or footer in an fo:static-content and pull in arbitrary 
changeable parts using markers.
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Headers and footers
• Decoration

• Boilerplate

• Entertainment!

Headers and footers can irritating, or they can literally fade into the background.

They can be used for decoration, for boilerplate text, or even for entertainment, such 
as in the Marginals by Sergio Aragones.
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Initial letters

We need to talk about initial letters…. 
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Initial letters

They are anything but invisible, yet we seldom find them irritating.
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Blame Gutenberg?

Can we blame Gutenberg for this blind spot over initial letters? Illuminated letters, 
such as this ‘I’ from the beginning of Genesis in a 13th century Bible, were a feature 
of medieval manuscripts. Are initial letters grandfathered in because Gutenberg 
used them?

Gutenberg knew his market, so he left spaces for illuminated letters to be added by 
hand. A bit like buying accessories for your new car, it is presumed that the differing 
levels of decoration in different Bibles depended on what each customer could or 
would pay. Some copies were never decorated, though, like cars, there might even 
have been an aftermarket for decorations, as some of the bibles printed in Germany 
were decorated as far away as London.
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Initial letter styles

There are many different ways to style initial letters.
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Initial letters can be irritating

Initial letters can still be irritating, such as: when they are formatted badly…
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Initial letters can be irritating

…when they accidentally spell a word or line up across the page
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Initial letters can be irritating

…or when there’s too many on one page.

Typography books show ways to use initial letters well and badly.

July 31, 2024

© 2024 Antenna House, Inc. 33

Printing should be invisible not be irritating
Balisage 2024



Initial letters can be irritating

This last example is from a Norwegian typography journal from 1920: I bought it 
hoping to find a Nordic approach to doing initial letters, but the examples down the 
righthand side are all from the American “Ladies Home Journal” of 1919, and the ‘B’, 
‘D’, and ‘S’ examples seem to be the current author disagreeing with how initial 
letters were done in a previous journal edition, something that he found irritating.
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Show-through
• Not invisible
• Definitely irritating
• Use a baseline grid

Show-through of the text on the other side of a sheet of paper is an aspect of 
printing that should be invisible. When it isn’t is when it becomes irritating.

Show-through can obviously be avoided by using a thicker or more opaque paper, 
but when that is not an option, one way of reducing show-through is to use a 
baseline grid so that the text on this side of the page obscures the show-through 
text.
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Keeping lines aligned front-and-back is straightforward when all of the text is the 
same font size and has the same line height. It becomes harder when the text 
includes titles, etc., that have different font sizes, line heights, and space before and 
after. It is often possible to style a title such that the space before the title, the line 
height of the title, and the space after the title add up to a multiple of the base line 
height. However, this will fail if some titles extend over two lines and the line height 
of the title is not a multiple of the base line height. 

36

Baseline grid
• “Show-through” reduces 

legibility
• Align lines on front and 

back
• Resume after irregular 

lines, titles, etc.
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axf:baseline-grid

• Set common grid
• Blocks can set 

own grid or no 
grid at all

Using axf:baseline-grid, you can set a common grid for all text, and individual blocks 
can set their own grid or set no grid at all.

In these pages from ‘Moby-Dick’, lines in the paragraphs at the tops of the pages 
are aligned to the root baseline grid. The quotes and the chapter opener both set 
their own grids, then the following paragraphs resume on the root baseline grid.

37
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Common and specific grids
fo:page-sequence
<xsl:template match="body">

<fo:page-sequence

master-reference="PageMaster"

initial-page-number="1"

axf:baseline-grid="root">

<xsl:call-template

name="static-content" />

<fo:flow

flow-name="xsl-region-body“

hyphenate="true"

text-align="justify">

<xsl:apply-templates />

</fo:flow>

</fo:page-sequence>

</xsl:template>

fo:block
<xsl:template match="body//q">

<fo:block

text-align="center"

text-indent="0"

space-before="0.25lh"

font-size="7pt"

line-height="9pt"

axf:baseline-block-snap=

"before margin-box"

axf:baseline-grid="new">

<xsl:apply-templates />

</fo:block>

</xsl:template>

The ‘body’ template on the left generates an fo:page-sequence, where ‘axf:basline-
grid="root"’ specifies to use the root baseline grid established on the fo:root.

The ‘body//q’ template on the right generates an fo:block, where ‘axf:baseline-
grid="new"’ specifies to use a separate baseline grid for the fo:block based on the 
font size and line height of the block.
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Single and multiple columns

Long lines of text can be irritating because they are hard to read. RNIB recommends 
between 60 and 70 characters, including spaces, per line.
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Single and multiple columns

Using multiple columns obviously reduces the line length…
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Single and multiple columns

…but, as we know, making narrow columns of justified text is more likely to create 
rivers.

July 31, 2024

© 2024 Antenna House, Inc. 41

Printing should be invisible not be irritating
Balisage 2024



Single and multiple columns

Both RNIB and the British Dyslexia Association recommend left-justified text, and 
RNIB also recommends column rules between columns.
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Spreads

Two facing pages are referred to as a spread. Ideally, spreads can be used to make 
documents interesting rather than irritating.
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Spreads

It can be useful, and can reduce irritation, to work with two facing pages as a whole, 
even when you are not going to print.

The Markup UK proceedings are meant for online viewing. Each paper starts on a 
lefthand page, and the PDF opens to show two pages at a time, so that the 
proceedings work well with today’s wide monitors.
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Spreads

By treating two pages as one, this spread has a table that extends across the gutter 
between the two pages to maximize the text on the page.
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Spreads

If extending the text across the gutter is irritating, it’s also possible to make the 
table with a column of empty cells.
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Whale-size footnotes

Footnotes can be irritating: Noel Coward famously said, “Having to read footnotes 
resembles having to go downstairs to answer the door while in the midst of making 
love.”

One thing that can be hard to handle is whale-size footnotes don’t fit in the space 
available on the current page, such as in ‘Moby-Dick’.
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Whale-size footnotes

Happily, Antenna House Formatter can continue footnotes on the following page 
and also has a property for limiting how much of the page can be used by 
footnotes.

July 31, 2024

© 2024 Antenna House, Inc. 48

Printing should be invisible not be irritating
Balisage 2024



Duplicate footnotes on same page
• XML repeats 

footnote text
• XSL 1.1 won’t 

merge
• axf:suppress
-duplicate-
footnote

Another potential irritation is to repeat a footnote multiple times on the same page. 
‘Moby-Dick’ has one page with a repeated footnote and only one copy of the 
footnote text, but they could do that because the pages were made up by hand.

When you have XML with two copies of the footnote text, it becomes a bit harder. 
XSL 1.1 has no provision for duplicate footnotes, so they won’t be merged. Antenna 
House Formatter, however, has an axf:suppress-duplicate-footnote property that 
causes Antenna House Formatter to recognize and suppress duplicate copies of the 
same footnote on the same page. The result is like the ‘Moby-Dick’ page.
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Table of Contents

Everybody knows what a table-of contents looks like: it has ducks that move further 
to the right as you go down the column, with the title in a speech bubble spoken by 
the duck. Hardly invisible, but this is structure related to function, as this is from a 
children’s book that I saw in a bookshop in Japan.
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Table of Contents

Maybe your tables of contents has fewer ducks but the section titles are listed 
vertically from right to left…
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Table of Contents

… maybe they drift to the left, with the page numbers inside a large capital letter.
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Table of Contents

Closer to home, maybe your table of contents deemphasizes the page number 
because the document is meant to be read in a PDF viewer where you click on the 
title to go to a paper.
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Indexes

There’s more than one way to make an index, too. Structure follows function, so 
some index styles seem baroque, bizarre, or even irritating, right up until you need 
them.

This index from a catalog of safety products does show the page numbers for where 
to find items, but it gives much more space to reproducing the color of the thumb-
tabs for the sections containing those pages so you can quickly get to the relevant 
section and hone in on the page that you want.
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Indexes

This index from a catalog of networking products mostly lists model numbers and 
where to find them, but then it breaks the pattern by simply listing categories for 
certain cables.
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Indexes

When you look at those pages, you see that there’s so many cables that to list each 
of their part numbers would both expand the index to more pages (costing more 
money) and make it harder to locate the non-cable part numbers amongst all of the 
cable part numbers in an expanded index.
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Indexes

These example index entries from the Knuth/Plass “Breaking Paragraphs Into Lines” 
paper show examples of formatting left-aligned text, leaders, and right-aligned 
page numbers, a combination that they describe as “the most difficult one that has 
so far been encountered by the authors”.
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Indexes

It isn’t necessarily easy, but it’s not that hard, either, if you are using XSL-FO, and 
even easier if you are using Antenna House Formatter.
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FOs and properties for indexes
Index keys
• fo:index-range-
begin

• fo:index-range-
end

• index-key

• index-class

Building the index
• fo:index-page-
citation-list

• merge-
sequential-page-
numbers

• fo:index-key-
reference

XSL 1.1 provides multiple formatting objects for marking up index keys appearing in 
the body of your document, as well as other Fos and properties for collating and 
merging multiple index keys for the same term.
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Merging page references in CSS
• Refer to IDs on pages 

1, 3, 4, 4, 5, 6, 8, 8, 9
•

1, 3, 4, 4, 5, 6, 8, 8, 9
•

1, 3–6, 8, 9

Producing a satisfactory index is harder using CSS because it doesn’t have either a 
way to markup index keys or a way to collate and merge the non-existent index 
keys.

The result is that your index has to have discreet references to IDs for points in the 
document where the index term is used, and you need a way to merge repeated 
page numbers resulting from those ID references.

If you are using Antenna House Formatter, you can use the ‘-ah-merge-sequential-
page-numbers’ property, which behaves like its XSL-FO equivalent, and 
automatically collapse not just repeated page numbers but also sequences of 
consecutive page numbers.
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Since I have reached the back of the book, as it were, and also strayed into showing 
code, I’ll end here.

Thank you for your time.
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