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INTRODUCTION

This guide to setting up Postscript Type 1 fonts for use with Tex and Latex is
not systematic but task-oriented. It will discuss the most common scenarios
you are likely to encounter when installing Postscript fonts. The individual tu-
torials collected here are not self-contained, though: the second tutorial will
presuppose that you have read the first one and so on. All the tools employed
in the installation process are documented well, the actual difficulty most users
are facing when trying to install new fonts is understanding how to put all the
pieces together. This applies to fontinst, the Tex font installation tool, in partic-
ular. Controlled by Tex commands, fontinst is a powerful and extremely flexible
tool. While its manual documents all available commands individually, you will
most likely wonder how to actually employ them after reading the manual. This
is what this guide is about.

Additional documentation
You will need the following additional manuals while working with this guide:

THE FONTINST MANUAL — Shipping as fontinst.dvi, the fontinst manual is
the most important piece of documentation you will need when working
with this guide since all files required for proper Postscript font support can
be generated with fontinst. You do not need to work through the sections
explaining all low-level commands in detail, but make sure that you have
read the more general parts and that you have a basic understanding of
what fontinst is and what it does. If this manual is not included in your
distribution, get it from the Comprehensive Tex Archive Network (cTan).!

THE FONTNAME sCHEME — Fonts used with Tex are usually renamed according
to a dedicated naming standard, the Fontname scheme by Karl Berry. Take
a look at the outline of the scheme as given in fontname.dvi and make
sure you have copies of the individual map files at hand. These lists define
names for a large number of commercial Postscript fonts. You will need
them while working with this guide. If the documentation of the Fontname
scheme is not part of your distribution, you can read it online2 or download
the complete package from a cTAN FTP server.3

THE LATEX FONT SELECTION GUIDE — It might be a good idea to read the La-
tex font selection guide as well before proceeding with the first tutorial. It
provides an overview of the New Font Selection Scheme (NEss), the part
of Latex which controls font selection. This system is not used during font
installation, but it will help you to understand certain aspects of the installa-

1 http://www.ctan.org/tex-archive/fonts/utilities/fontinst/doc/manual/
2 http://www.ctan.org/tex-archive/info/fontname/
3 ftp://tug.ctan.org/tex-archive/info/fontname.tar.gz
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tion process. This guide ships with most Tex distributions as fntguide.dvi
and is also available in PDF format from ctan.! Feel free to skip the chapter
about math fonts as we are only going to deal with text fonts here. Setting
up math fonts is a science in its own right.

Software requirements

Fontinst and the tools required to compile font metrics and virtual fonts are
part of all major Tex distributions. The installation recipes discussed in this
guide should therefore work on virtually every platform supported by Tex. The
installation procedure as a whole, however, includes certain aspects which are
specific to a given platform and Tex distribution. Such aspects include the final
location of fonts and support files, the way additional tools such as dvips are
configured, and the command used to update the file hash tables. In such cases
the guide will be referring to the Tetex distribution. Adapting these instruc-
tions to other platforms and distributions, however, should not pose a major
obstacle.

Note that the installation recipes in this guide require fontinst version 1.9 or
later. As of this writing, version 1.926 is the latest stable release available from
cTAN.2 If you are not sure whether your Tex installation includes an up-to-date
version of fontinst, locate the file fontinst. sty on your system and inspect its
header. Alternatively, you can use the following plain Tex file:

\input fontinst.sty

\fontinstversion

\bye

Run this file through plain tex and inspect the newly created pvr file. It should
bear the version number 1.926 or higher. If you need to update fontinst, note
that you most probably require a newer version of the Postscript encoding vec-
tor 8r . enc for dvips and pdftex as well. This file is distributed separately and is
not included in the fontinst release.? The latest release of the guide you are just
reading can always be found at cTan.# You might want to check for an update
before you continue.

Further assistance

While this guide tries to address the most common questions concerning the
integration of Postscript Type 1 fonts with Tex, it cannot cover all possible cases,
nor will it introduce all of fontinst’s features. If you have any further questions
concerning fontinst after reading this guide, you might want to post them on

1 http://www.ctan.org/tex-archive/macros/latex/doc/fntguide.pdf

2 http://www.ctan.org/tex-archive/fonts/utilities/fontinst/

3 http://www.ctan.org/tex-archive/info/fontname/8r.enc

4 http://www.ctan.org/tex-archive/info/Typelfonts/fontinstallationguide/


http://www.ctan.org/tex-archive/macros/latex/doc/fntguide.pdf
http://www.ctan.org/tex-archive/fonts/utilities/fontinst/
http://www.ctan.org/tex-archive/info/fontname/8r.enc
http://www.ctan.org/tex-archive/info/Type1fonts/fontinstallationguide/
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the fontinst mailing list.! If you are in need of further assistance with respect
to Tex and fonts in general, you might also want to consider posting them on
the Tex-fonts mailing list.2 Both lists are friendly forums enjoying competent
contributors. They are not busy at all times, so allow a few days for replies
before you turn to a different forum. Posting questions on the comp. text.tex
newsgroup is worthwhile as well, especially with more general questions. This
newsgroup is very busy at all times, but the replies might be less focused when
it comes to specific questions about fontinst or Postscript Type 1 fonts. Please
refrain from sending any questions to the author of this guide. I am open to all
kinds of hints and comments concerning the guide itself, but I cannot provide
private support by email.

Acknowledgments

I am indebted to Timothy Eyre for taking the time to proofread and comment
on an earlier revision of this guide. I would also like to thank William Adams,
Adrian Heathcote, and Adrian Burd for pointing out spelling mistakes.

1 http://www.tug.org/mailman/listinfo/fontinst/
2 http://www.math.utah.edu/mailman/listinfo/tex-fonts/
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TUTORIALI

THE BASICS

This introductory tutorial serves two purposes. It covers the most basic instal-
lation scenario by explaining how to use fontinst’s \latinfamily macro to
integrate a small font family into a Tex system. By providing step-by-step in-
stallation instructions, it will also discuss the installation procedure as a whole.
The later tutorials will focus on the more advanced capabilities of fontinst with-
out going over all of the installation steps again. Before we begin, let us take a
look at an overview of the installation procedure:

STEP 1: RENAMING THE FONT FILES — First of all, we copy all Type 1 fonts (suffix
pfb) and the corresponding metric files in text format (afm) to a temporary
directory and rename them according to the Fontname scheme.

STEP 2: CREATING METRICS AND VIRTUAL FONTS — We will use fontinst, a font
installer that works with Adobe font metric files in text format (afm), to
generate Tex metric files and virtual fonts. Fontinst is normally not used
interactively but controlled by a Tex file. Since the driver file is specific to a
given font family, we need to write a suitable file for our fonts.

STEP 3: COMPILING METRICS AND VIRTUAL FONTS — Fontinst will generate font
metrics and virtual fonts in a human-readable format which need to be con-
verted to a machine-readable form afterwards. Hence we run all property
list files (pl) created by fontinst through pltotf to create Tex font met-
rics (tfm) and all virtual property list files (vpl) through vptovf to create
virtual fonts (vf) and the corresponding Tex font metrics for them.

STEP 4: INSTALLING FONTS AND SUPPORT FILEs — Calling fontinst a font instal-
ler is slightly misleading in that it does not move any files around. We still
need to move all font metrics (afm), Type 1 font outlines (pfb), Tex font
metrics (tfm), virtual fonts (vf), and font definition files (fd) to the local
Tex tree manually.

STEP 5: CREATING AND INSTALLING MAP FILES — The fonts are now set up for
Tex and Latex, but not for pvi and ppr drivers, which are configured sep-
arately. We create map files for dvips, pdftex, and xdvi. We install the map
files and add them to the applications’ configuration files.

STEP 6: UPDATING THE HASH TABLES — Finally, we run texhash to update the
file hash tables used by the kpathsea search library. The remaining files in
our working directory are not required anymore and may be deleted.

1.1 Renaming the font files

Users unfamiliar with fontinst tend to moan when introduced to the Fontname
scheme for the first time. This file naming standard, which is also known by

11
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the name of its creator as the Karl Berry scheme, is often regarded as overly
complicated, cumbersome, unclear, and unmanageable. And indeed, it will ap-
pear somewhat cumbersome to anyone working with an operating system that
does not impose silly limits on the lengths of file names. All of that is not the
fault of its creator, however, but an inevitable result of the historical need to en-
code a complete font designation in a string of eight characters in order to cope
with the limitations of filesystems which are not capable of handling longer
file names. The most important asset of the Fontname scheme is that it is the
only formalized naming system widely used within the Tex community. Given
the large number of files required to integrate a given typeface into a Tex sys-
tem, installations without formal file naming would quickly get out of control.
So, if the next couple of paragraphs should sound a bit cumbersome to you,
you are in good company. Rest assured that after installing a few font families
and watching your installation grow, you will understand the benefits of this
scheme.

In order to understand the basic principles of the Fontname scheme, see the
file fontname.dvi for an overview as well as excerpts from various map files.
Browse the map files of individual vendors for the complete listings. When us-
ing the \1latinfamily macro, strict adherence to the scheme is required. If you
write a custom fontinst file using lower-level commands, the naming is techni-
cally up to you. It is still a good idea to stick to the naming system where possi-
ble. If a given typeface is not included in the map file for the respective foundry,
take the foundry code from supplier.map and the code of the typeface from
typeface.map. If the typeface is not listed at all, you will need to create a new
code. This should be an unused one if possible. Try handling weight, variant,
and encoding codes as strictly as possible. Foundry and typeface codes may be
handled more liberally.

For large text font families, most font vendors do not put all fonts in a sin-
gle package. They usually offer a base package containing upright and italic/
oblique fonts plus an advanced package which has to be purchased separately
and can normally not be used independently in a sensible way. Typical examples
of this kind are so-called sc & osk packages including a set of optical small caps!
and hanging figures? which complement the fonts in the base package. The ad-

Optical or real small caps, as opposed to mechanical or ‘faked” ones, are special glyphs found
in a dedicated small caps font. They are preferable to mechanical small caps since they were
actually drawn by the font designer. Mechanical small caps are generated by taking the tall caps
of the font and scaling them down. The installation of optical small caps will be discussed in
tutorial 1.

While lining figures are aligned with the height of the capital letters, hanging or ‘old style’ fig-
ures have ascenders and descenders to blend in with lowercase and mixed case text. Hanging
figures are designed for use within mixed case text whereas lining figures are suitable for all
uppercase text only. The latter also work well for applications like numbered lists and, since
they are usually monospaced, for tabular settings. The installation of hanging figures will be
discussed in tutorial 111 as well.
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vanced package might also contain a set of expert! fonts, additional weights
such as light, semibold, or black, additional widths such as condensed or ex-
tended, or symbols fonts providing text ornaments.

We will use Sabon as an example in this tutorial. The Sabon family offered
by Adobe is split up into two packages. The base package contains upright and
italic fonts (with lining figures) in regular and bold weights, while the so-called
sc & osF package provides optical small caps and hanging figures. Hanging fig-
ures are also known as ‘old style’ figures, hence the name sc & osr. In the first
and the second tutorial we will deal with the base package only. Adding the
sc & osF package to the base install will be discussed in the third tutorial. As
we receive the package from Adobe or from a vendor, it contains the following
files:

sar .afm sai .afm sab .afm sabi .afm
sar .inf sai .inf sab .inf sabi .inf
sar .pfb sai .pfb sab .pfb sabi .pfb
sar .pfm sai .pfm sab .pfm sabi .pfm

Of those files, we only need two types: the font metrics in Ascii format (afm)
and the binary font outlines (pfb). We copy these to our working directory
to rename them. In this case, finding the proper names is simple because the
typeface is listed explicitly in adobe . map:

psbr8a Sabon-Roman A 088 sar
psbri8a  Sabon-Italic A 088 sai
psbb8a Sabon-Bold A 088 sab
psbbi8a  Sabon-BoldItalic A 088 sabi__

The first column indicates the Fontname name and the last column the orig-
inal name of the files as shipped by the vendor.2 After renaming, we find the
following files in the working directory:

psbr8a.afm pshri8a.afm psbb8a.afm pshbi8a.afm
psbr8a.pfb psbri8a.pfb psbb8a.pfb psbbi8a.pfb

We can now begin with the installation process.
1.2 Creating metrics and virtual fonts

Since writing a fontinst file can be quite a time-consuming thing to do, fontinst
provides a special macro which is able to deal with standard scenarios like this
one. You can look up the \latinfamily command in the fontinst manual to
understand what it does in detail. For our situation, it will suffice to say that

Expert fonts are complements to be used in conjunction with regular text fonts. They usually
contain optical small caps, additional sets of figures, ligatures as well as some other symbols.
Please refer to tutorial v for further information.

The fourth column may also prove helpful: it indicates the number of the Adobe font package
to which this font belongs. This number will save you a lot of time if you are trying to locate up-
dated metric files for a font on Adobe’s Frp server since the files are sorted by package number
there.
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it is able to recognize the standard fonts we provide by their file name — hence
the need for strict adherence to the Fontname scheme in this case. Fontinst will
create all metric and auxiliary files required by Latex without further directions
in the form of lower-level commands. Therefore our fontinst file is as simple as
it can get:

\input fontinst.sty

\needsfontinstversion{1.926}

\recordtransforms{psb-rec.tex}

\latinfamily{psb}{}

\endrecordtransforms
\bye

First of all, we load fontinst and add line 2 to verify that we are using a suit-
ably recent version of fontinst. After that, we basically call the \1latinfamily
macro in line 4, using the base of the file names (the foundry code plus the
typeface code) as its first argument. The second argument of this macro is code
to be expanded whenever this typeface is used. It is frequently employed to sup-
press hyphenation of fixed-width fonts by setting the hyphenation character to
a non-existing encoding slot. If we wanted to suppress hyphenation for this font
family, we would call the macro like this:

\latinfamily{psb}{\hyphenchar\font=-1}

When installing fixed-width fonts we would also define the integer variable
monowidth. This variable is used internally by fontinst’s encoding vectors. Ini-
tializing it to any value will disable ligatures and adjust certain spacing values.
The exact value does not matter since fontinst uses the existence of this variable
as a boolean indicator — do not set it to zero for proportional fonts. For fixed-
width fonts the following line should be given before calling \latinfamily:

\setint{monowidth}{1}

Lines 3 and 5 enclose the \1latinfamily macro in an environment that records
all transformations applied to the fonts during installation and writes them to
the external file psb-rec.tex. We will need this file later in order to create a
map file for Sabon. This process will be discussed in section 1.5. We save our
fontinst driver file as, for example, psb-drv. tex and run it through tex:

tex psb-drv.tex

The \latinfamily macro will create metric files, virtual fonts, and auxiliary
files for four different encodings: Tex Base 1, o1, T1, and Ts1. While Tex Base 1
serves as the basis of virtual fonts using other encodings, it is usually not em-
ployed as such on the Latex level, although \latinfamily provides font defi-
nition files for the Tex Base 1 encoded fonts as well.

The or1 encoding is a 7-bit legacy encoding solely suitable for text using
the English alphabet only because it requires the use of composite glyphs when
typesetting accented letters. These glyphs are inferior to the native glyphs pro-
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vided by Postscript fonts. When using oT1 encoding and typesetting the letter a
with a grave accent, for example, Tex does not use the real glyph a as provided
by the font because oT1 discards all accented letters (this amounts to almost
half of the glyphs found in common Postscript fonts). Instead, Tex will use the
stand-alone grave accent and move it over the lowercase letter a to form a com-
posite glyph. Apart from their inferior typographic quality, composite letters
break Tex’s hyphenation algorithm so that words containing an accented let-
ter are not hyphenated beyond this letter. Another problem with them is that
they break searching for words containing accented letters in pDF files. In short,
oT1 should be considered obsolete unless you need the letters of the English
alphabet only. But even in this case, T1 encoding would be a sound choice.

T1, also known as Cork encoding, is a more recent text encoding suitable
for a wide range of languages using the Latin script. Also known as Text Com-
panion encoding, Ts1 complements 11 by providing additional glyphs such as
currency signs and other frequently used symbols like ‘copyright’ or ‘registered’.
Ts1 is never used as the main text encoding because it merely contains symbols.
A user interface to the glyphs found in Ts1is provided by the textcomp package.
Refer to appendix B for a list of all symbols provided by textcomp.

When running the fontinst driver file, fontinst will write a lot of messages to
the terminal. These will include warnings about glyphs not being found, since
a few glyphs defined in oT1 and 11 encoding are missing from the glyph set of
our fonts:

(/usr/share/texmf/tex/fontinst/base/otl.etx

Warning: missing glyph 'dotlessj'.
Warning: missing glyph 'Tslashslash'.

(/usr/share/texmf/tex/fontinst/base/tl.etx
Warning: missing glyph 'perthousandzero'.
Warning: missing glyph 'dotlessj'.
Warning: missing glyph 'Eng'.

Warning: missing glyph 'eng'.

These warnings are normal, the missing glyphs are simply not provided by most
Postscript fonts. In addition to that, you will most likely be lacking the ligatures
‘ff’, “ffi, and “ffl’ This means that they will not be typeset as a single glyph but
as a sequence of characters. There is no warning message in this case as fontinst
will construct the ligatures using the single-letter glyphs at hand. You will usu-
ally find these ligatures in so-called expert fonts which complement the base
fonts. Some foundries however, like FontFont, include them in the base fonts.
Standard Postscript fonts should always provide the ligatures ‘i’ and ‘I’ The
situation is worse for Ts1 encoding since parts of it are rather exotic, defin-
ing glyphs not found in industry-standard fonts such as a ‘copyleft’ symbol, or

glyphs which should rather go in a dedicated symbol font such as arrow sym-
bols:

(/usr/share/texmf/tex/fontinst/base/tsl.etx
Warning: missing glyph 'arrowleft'.
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Warning: missing glyph 'arrowright'.
Warning: missing glyph 'tieaccentlowercase'.
Warning: missing glyph 'tieaccentcapital’.
Warning: missing glyph 'newtieaccentlowercase'.
Warning: missing glyph 'newtieaccentcapital'.
Warning: missing glyph 'blank'.

Warning: missing glyph 'hyphendbl'.
Warning: missing glyph 'zerooldstyle'.
Warning: missing glyph 'oneoldstyle'.
Warning: missing glyph 'twooldstyle'.
Warning: missing glyph 'threeoldstyle'.
Warning: missing glyph 'fouroldstyle'.
Warning: missing glyph 'fiveoldstyle'.
Warning: missing glyph 'sixoldstyle'.
Warning: missing glyph 'sevenoldstyle'.
Warning: missing glyph 'eightoldstyle'.
Warning: missing glyph 'nineoldstyle’.
Warning: missing glyph 'angbracketleft'.
Warning: missing glyph 'angbracketright'.
Warning: missing glyph 'Omegainv'.
Warning: missing glyph 'bigcircle'.
Warning: missing glyph 'Omega’.

Warning: missing glyph 'arrowup'.

Warning: missing glyph 'arrowdown'.
Warning: missing glyph 'born'.

Warning: missing glyph 'divorced'.
Warning: missing glyph 'died'.

Warning: missing glyph 'leaf'.

Warning: missing glyph 'married'.

Warning: missing glyph 'musicalnote'.
Warning: missing glyph 'hyphendblchar'.
Warning: missing glyph 'dollaroldstyle'.
Warning: missing glyph 'centoldstyle'.
Warning: missing glyph 'colonmonetary'.
Warning: missing glyph 'won'.

Warning: missing glyph 'naira'.

Warning: missing glyph 'guarani'.

Warning: missing glyph 'peso'.

Warning: missing glyph 'Tira’.

Warning: missing glyph 'recipe'.

Warning: missing glyph 'interrobang'.
Warning: missing glyph 'interrobangdown'.
Warning: missing glyph 'dong'.

Warning: missing glyph 'pertenthousand'.
Warning: missing glyph 'pilcrow'.

Warning: missing glyph 'baht'.

Warning: missing glyph 'numero'.

Warning: missing glyph 'discount'.
Warning: missing glyph 'estimated'.
Warning: missing glyph 'openbullet'.
Warning: missing glyph 'servicemark'.
Warning: missing glyph 'quillbracketleft'.
Warning: missing glyph 'quillbracketright'.
Warning: missing glyph 'copyleft'.
Warning: missing glyph 'circledP'.
Warning: missing glyph 'referencemark'.
Warning: missing glyph 'radical'.

Warning: missing glyph 'euro'.

While this may seem like a long list, it is not unusual when installing fonts not
specifically designed for Tex. You will get the most common symbols such as
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currency signs and other frequently used symbols, and chances are that you
are not going to miss the lacking ones. If you want to learn more about these
encodings, simply run fontinst’s encoding vectors through latex to get a DvI
file containing a commented listing of all the glyphs:

latex 8r.etx
latex otl.etx
latex tl.etx
latex tsl.etx

When fontinst is finished, all Tex font metrics and virtual fonts are available in
a human-readable format which still requires some post-processing before we
can install these files.

1.3 Compiling metrics and virtual fonts

In order to convert the Tex metrics into a binary format that Tex can read di-
rectly, we run the property list files (p1) created by fontinst through pltotf to
generate Tex font metric files (tfm). We also run the virtual property list files
(vpl) files through vptovf to create virtual fonts (vf). When using the Bash
shell, this can be accomplished as follows:

for file in =.pl; do pltotf $file; done
for file in =.vpl; do vptovf $file; done

The generation of Tex font metrics, virtual fonts, and font definition files is now
complete.

1.4 Installing fonts and support files

The Tetex distribution supports a total of three Tex directory trees by default: a
global one, a local one, and a user tree. The global tree is usually maintained by
package management software. It contains all files provided by the Tetex distri-
bution. The local tree is for everything that is not part of Tetex but should be
available system-wide.! The user tree is intended for private files of individual
users on the system.

Fonts and everything related to them should go in the local tree if you have
administrative access on the system. Putting them in the global tree is a bad idea
because they might get overwritten when you update Tetex; putting them in a
private one will restrict access to them to a single user which is probably not
what you want if you have administrative access. It is a good idea to define the
variable $TEXMF (all trees) in a way that references $TEXMFLOCAL (the local tree)
before $TEXMFMAIN (the global tree). This will allow you to install newer ver-
sions of selected packages in the local tree without updating the whole install. I
recommend defining $TEXMF as follows in texmf . cnf:

TEXMF = {$HOMETEXMF,!!$TEXMFLOCAL, ! ! $TEXMFMAIN}

Other Tex distributions such as Miktex do not cater for three separate trees but they also sup-
port a local tree which is separate from the global system tree.



18 THE BASICS

This will give you two levels on top of the global install: your local extensions
will be preferred over files in the global tree and can in turn be overridden
by individual users who put files in their private tree ($HOMETEXMF). These set-
tings should go into the global configuration file for the kpathsea search library,
texmf . cfg. For the rest of this section we will assume that we are installing the
fonts in the local tree and that its top directory is /usr/local/share/texmf.
The relevant branches of the local tree are as follows:

Jusr/Tocal/share/texmf/
Jusr/local/share/texmf/dvips/
Jusr/Tocal/share/texmf/dvips/config/
Jusr/local/share/texmf/fonts/
Jusr/Tocal/share/texmf/fonts/afm/
/usr/local/share/texmf/fonts/afm/adobe/
Jusr/Tocal/share/texmf/fonts/afm/adobe/sabon/
Jusr/local/share/texmf/fonts/tfm/
Jusr/Tocal/share/texmf/fonts/tfm/adobe/
/usr/local/share/texmf/fonts/tfm/adobe/sabon/
Jusr/Tocal/share/texmf/fonts/typel/
/usr/local/share/texmf/fonts/typel/adobe/
Jusr/Tocal/share/texmf/fonts/typel/adobe/sabon/
/usr/local/share/texmf/fonts/vf/
Jusr/Tocal/share/texmf/fonts/vf/adobe/
/usr/local/share/texmf/fonts/vf/adobe/sabon/
Jusr/Tocal/share/texmf/pdftex/
/usr/local/share/texmf/pdftex/config/
Jusr/Tocal/share/texmf/tex/
/usr/local/share/texmf/tex/Tatex/
Jusr/Tocal/share/texmf/tex/latex/adobe/
/usr/local/share/texmf/tex/latex/adobe/sabon/
Jusr/local/share/texmf/xdvi/
Jusr/local/share/texmf/xdvi/config/

The main components of this directory structure are defined by the Tex Di-
rectory Structure (TDs),! another standard introduced to cope with the large
number of files that make up a typical Tex system. The appropriate locations
for the different file types should be more or less obvious. The fonts/ branch
has subdirectories for Ascii font metrics (afm/), Tex font metrics (tfm/), Type 1
fonts (typel/), and virtual fonts (v£/). It is customary to create subdirectories
for the foundry and for each font family. You can take the names of these subdi-
rectories from the Fontname scheme as well, although this is not a requirement.
The standard directory name for the foundry is given in the file supplier.map,
the standard name for the typeface in typeface.map. Here are the relevant
lines from both files for Sabon:

p adobe @r{Adobe (@samp{p} for PostScript)}
sb sabon Sabon b:ClassicalGaramondBT

The font description files (£d) for Latex go in a subdirectory of tex/latex/.
The exact location is up to you but I reccommend using the foundry/typeface
scheme as well. We do not need the directories dvips/, pdftex/, and xdvi/ at

1 http://www.tug.org/tds/
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this point, but we are going to use them later. Now we create all directories and
copy the files into the local tree as follows:

cp *.afm /usr/local/share/texmf/fonts/afm/adobe/sabon/
cp *.tfm /usr/local/share/texmf/fonts/tfm/adobe/sabon/
cp *.pfb /usr/local/share/texmf/fonts/typel/adobe/sabon/
cp *.vf /usr/local/share/texmf/fonts/vf/adobe/sabon/
cp *=.fd /usr/local/share/texmf/tex/latex/adobe/sabon/

All the files that Tex and Latex need in order to use Sabon are now available.
At this point we could create a perfectly valid pvr file with the right amount of
blank space for every glyph — but we would not see a single glyph when looking
at a pv1 preview. Note that Tex itself is completely indifferent to the actual font
files. It will only use the metrics in the tfm files without accessing the glyph
outlines. Rendering or embedding fonts is at the responsibility of the appli-
cation which displays the pvr file or processes it further in order to generate
Postscript. A pv1 file merely contains high-level references to fonts and glyphs,
it does not contain the actual font files or any low-level instructions concerning
reencoding or rendering. pdftex is a special case because it combines the roles
of Tex and a ppF driver. All of these applications need to know which fonts to
use. This information is provided in ‘map’ files which map font metrics to font
outlines.

1.5 Creating and installing map files

In this guide, we will deal with the three most popular applications supporting
Postscript fonts, the Postscript driver dvips, the pvi viewer xdvi, and pdftex.
All of them need to be provided with a suitable map file. Creating map files is a
rather laborious task when done manually as used to be custom in the past. As
of version 1.9, fontinst is capable of creating map files almost automatically. We
still need to provide it with some instructions and the required data, but this
data can be collected by fontinst itself during the installation process. For this
reason, we had fontinst write the records to the file psb-rec.tex in section
1.2. In order to transform these records into a proper map file, fontinst still
needs some guidance by means of another fontinst driver file. We will call it
psb-map.tex:

\input finstmsc.sty

\resetstr{PSfontsuffix}{.pfb}

\adddriver{dvips}{psb.map}

\input psh-rec.tex

\donedrivers
\bye

We start off by loading finstmsc. sty, the component of the fontinst package
which provides the map file writer we need. Line 2 resets the string used as the
suffix of all font files to . pfb (the default is . pfa) and line 3 activates the map
fragment writer for dvips, instructing it to write the properly formated records
to psb.map, our final map file. We load the data from psb-rec.tex and start
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the transformation process in line 4. After running psb-map . tex through tex,
we get a valid map file for dvips. But what about xdvi and pdftex? As of this writ-
ing, map file support in fontinst is restricted to dvips and dvipdfm. Fortunately,
xdvi and pdftex are capable of reading dvips’s map files to a certain extent. If
written with a little bit of care, dvips, pdftex, and xdvi can share the same map
file. The map files created by fontinst’s map file writer for dvips should work
fine in this respect. For details on the format of map files, please refer to tuto-
rial viI.

We install the map file by copying psb.map to the branch dvips/config/
in the local Tex tree. In order to configure dvips, we locate the default config-
uration file of dvips (config.ps) in the main Tex tree and copy it to the same
location. If the search order for all Tex trees is set up as suggested above, this
local copy will now be picked up instead of the global one. We open this file in
a text editor, locate the section for map files (lines defining map files begin with
a lowercase p), and add the new map file so that the updated section looks as
follows:

% Map files

p +psfonts.map

p ...

p +psb.map

The procedure for pdftex is similar: the configuration file is called pdftex.cfg
and map files are marked with the string map at the beginning of the line. After
copying the file to the branch pdftex/config of the local tree and updating it,
the relevant section should look similar to the following example:

% Map files

map +pdftex.map

map ...
map +psb.map

We repeat this step one more time for xdvi. The configuration file for xdvi is
called xdvi.cfg, the local branch is xdvi/config and lines indicating a map
file begin with dvipsmap:

% Map files

dvipsmap ps2pk.map

dvipsmap ...
dvipsmap psb.map

In addition to that, we have to make sure that an encoding definition for Tex
Base 1 encoding is provided as well. The configuration file for xdvi should con-
tain the following line:

% Tag  Suffix Encoding name Encoding file

enc 8r TeXBaselEncoding 8r.enc

The installation is now finished. All files left in the working directory will not
be used any more and may be deleted. Do not forget to update the file hash
tables by running texhash or an equivalent command!
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1.6 Using the new fonts

Everything you need to know about using the fonts can be found in the Latex
font selection guide.! The second chapter of this guide documents the standard
NEss commands used to switch fonts under Latex. Let us take a look at some
examples. To select Sabon at any point in a Latex file, we use a command like:

\fontfamily{psb}\selectfont

Sabon provides two weights which are readily available using compact font se-
lection macros like \textbf and \bfseries. Larger font families may offer
more than two weights. To select a particular weight, we use the \fontseries
command in conjunction with the Nrss series codes defined during the instal-
lation of the font family. Please refer to the code tables in appendix A for a list of
the most common Nrss codes. To select the semibold (sb) weight for example,
we would use the following commands:

\fontseries{sh}\selectfont

Compact font switching macros such as \mdseries and \bfseries do not
switch to a fixed N¥ss font series, they use \mddefault and \bfdefault for
the regular and bold weight respectively. If we want to use semibold as the de-
fault bold weight, for example, we simply redefine \bfdefault accordingly:

\renewcommand={\bfdefault}{sh}

In order to use Sabon as the default roman typeface for the whole document,
we redefine \rmdefault in the preamble:

\renewcommand={\rmdefault}{psh}

It is much more convenient to put the initialization of the font family into a
dedicated style file (sty), though. Our file sabon. sty might look like this:

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{sabon}[2002/04/17 v1.0 Adobe Sabon]
\RequirePackage[T1] {fontenc}
\RequirePackage{textcomp}
\renewcommand={\rmdefault}{psh}

\endinput

Essentially, we redefine \rmdefault in order to use Sabon as the default roman
typeface for the whole document. In addition to that, we load the fontenc
package and switch to T1 encoding, which is more appropriate for Postscript
fonts than the ot1 encoding used by default. We also load the textcomp package
which provides a user interface for the symbols found in Ts1 encoding. This
will allow us to access symbols such as ‘copyright” or ‘registered’ (appendix B
provides a list of all symbols supported by textcomp). If the textcomp package
is used in conjunction with inputenc, it is even possible to enter most of these
symbols directly in a Latex file.

http://www.ctan.org/tex-archive/macros/latex/doc/fntguide.pdf


http://www.ctan.org/tex-archive/macros/latex/doc/fntguide.pdf

® N AU AW N -

22 THE BASICS

There is one thing we have to keep in mind when switching to T1 encod-
ing. The default encoding is a global setting that applies to all text fonts used
in a Latex file, unless the encoding is reset explicitly using the Nrss macro
\fontencoding. It will affect the font family defined as \rmdefault, but also
the families set up as \sfdefault and \ttdefault. By default, these are Com-
puter Modern Sans Serif (cmss) and Computer Modern Typewriter (cmtt). Us-
ing these fonts in conjunction with T1 encoding will pose some problems most
European Tex users are already well familiar with. It is perfectly possible, pro-
vided that we use a suitable version of the Computer Modern fonts. Choosing
a suitable version, however, can be quite difficult. We will discuss some typical
issues related to that in the following section.

Alternatively, we could use some other T1 encoded sans serif and typewriter
typefaces available in Postscript format. For example, here is an enhanced ver-
sion of sabon. sty using Helvetica (phv) and Courier (pcr):

\NeedsTeXFormat{LaTeX2e}

\ProvidesPackage{sabon}[2002/04/17 v1.0 Adobe Sabon with PS fonts]
\RequirePackage[T1] {fontenc}

\RequirePackage{textcomp}

\renewcommand={\rmdefault}{psh}

\renewcommand*{\sfdefault}{phv}

\renewcommand={\ttdefault}{pcr}

\endinput

This setup is certainly not the most fortunate one in terms of typography, but
it should be safe from a technical perspective. Helvetica and Courier are part
of the Postscript base fonts built into every Level 2 Postscript device. Tex dis-
tributions usually do not ship with the original versions of these fonts but they
provide suitable replacements for them. Viewing pv1 files on screen or creating
pDF files should not pose any problem in this case.

For our setup of Sabon, the next section is only relevant if you want to use
Computer Modern Sans Serif and Computer Modern Typewriter in conjunc-
tion with Sabon. If you deploy different 11 encoded sans serif and typewriter
typefaces, which are available in Postscript format, all you need to do is redefine
\sffamily and \ttfamily in sabon.sty or in the preamble of the respective
Latex file as shown above for Helvetica and Courier. You might still want to
read the next section in this case because it discusses one of the most frequently
asked questions concerning fonts under Tex and Latex.

1.7 Computer Modern and 11 encoding

The Computer Modern fonts designed for T1 and Ts1 encoding are called Ec and
TC fonts respectively, together known as European Computer Modern. When
switching to T1 encoding, we implicitly switch to these fonts. Note that Euro-
pean Computer Modern, while being derived from Donald Knuth’s original
Computer Modern typefaces, is not simply a T1 encoded drop-in replacement.
Over the years it has evolved into an independent typeface. The additional fonts
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TYPEFACE FONTS
NAME FORMAT

Computer Modern cM Metafont

cwM, Blue Sky Postscript

cMm, Bakoma Postscript, Truetype

AE virtual fonts

ZE virtual fonts
European Computer Modern EC & TC Metafont

EC & TC, Micropress Postscript

Tt2001 Postscript

CM-super Postscript
Latin Modern LM Postscript
European Modern EM Postscript

TaBLE 1: Computer Modern fonts and formats

created for the European Computer Modern family have been subject to debate
based on their design. Some of them are considered to be typographically infe-
rior to the original designs. From a technical perspective, the problem with the
European Computer Modern fonts is that, historically, they have been available
in Metafont format only. This implies that Postscript and ppr files will contain
bitmap representations of these fonts when we switch to T1 encoding. Bitmap
fonts, however, have a fixed resolution and so are not independent of the output
device. They are not suitable for on-screen display and pose a major obstacle
in the usually Postscript-based workflow of professional print shops, if they are
tolerated at all.

Donald Knuth had designed the Computer Modern fonts in Metafont for-
mat and with o11 encoding in mind. Blue Sky Research and Y&Y developed
Postscript versions of these fonts later, which were donated to the public in
1997 and have been shipping with most Tex distributions ever since. While these
fonts work fine for Postscript and ppF files, they are not suitable for tasks re-
quiring letters not found in the English alphabet because their glyph base is
still restricted to ot1 encoding. Jorg Knappen’s European Computer Modern
fonts address this issue by providing a more comprehensive set of glyphs, but
they have in turn been subject to the limitations of Metafont. In the following,
I will briefly introduce several solutions which try to address these problems.
Most of them are trade-offs in one way or another. Tables 1 and 2 attempt to
provide an overview of the major design variations over the Computer Modern
theme along with their implementations. These tables are by no means exhaus-
tive, there are even more fonts derived from the original Computer Modern
typefaces.

To work around the hyphenation problem of ot1 encoding while sticking
to the original Computer Modern fonts, there is a choice of two packages on
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FONTS ENCODINGS
NATIVE SUPPORTED

cM OT1 OT1

cMm, Blue Sky OT1 OT1

AE OT1 T1, with composite glyphs

ZE OT1 T1, with composite glyphs

EC, TC T1, TS1 T1, TS1

CM-super Adobe Standard T1, TS1, T2A, T2B, T2C, X2

LM font specific T1, TS1, LY1, QX1

TaBLE 2. Computer Modern fonts and encodings

cTAN which provide 11 encoded virtual fonts based on the original Computer
Modern family of fonts: the Ae! and the ze2 fonts. The AE fonts are built on top
of Computer Modern exclusively, but unfortunately they lack almost a dozen
T1 characters including double and single guillemets, which makes their default
setup unsuitable for all French and a lot of German texts. For Computer Mod-
ern Typewriter, the situation is even worse. There is a supplemental package
called aecompl which adds Metafont versions of the missing characters, but
that again brings up the problem we were trying to avoid in the first place. A
different complement called aeguill? at least adds Postscript versions of the
guillemets. An enhanced version of sabon. sty might then look like this:

\NeedsTeXFormat{LaTeX2e}

\ProvidesPackage{sabon}[2002/04/17 v1.0 Adobe Sabon with AE]
\RequirePackage[T1] {fontenc}

\RequirePackage{textcomp}

\RequirePackage{aeguill}

\renewcommand*{\rmdefault}{psb}

\endinput

The ze fonts take a different approach to work around this problem: the miss-
ing characters are taken from standard Postscript fonts such as Times and Hel-
vetica. This means that there will be some typographical inconsistencies, but we
are safe from a technical point of view. While the Ak fonts and the correspond-
ing supplemental packages ship with most Tex distributions, you might need
to download the zE fonts from ctan. When using the zE fonts, our enhanced
version of sabon. sty would look like this:

\NeedsTeXFormat{LaTeX2e}

\ProvidesPackage{sabon}[2002/04/17 v1.0 Adobe Sabon with ZE]
\RequirePackage[T1] {fontenc}

\RequirePackage{textcomp}

\RequirePackage{zefonts}

\renewcommand*{\rmdefault}{psb}

\endinput

http://www.ctan.org/tex-archive/fonts/ae/

2 http://www.ctan.org/tex-archive/fonts/zefonts/
3 http://www.ctan.org/tex-archive/macros/latex/contrib/supported/aeguill/
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There is a more robust solution you might be interested in if you require T1 en-
coded Computer Modern fonts. Free Postscript versions of the European Com-
puter Modern fonts have been made available, although they might not have
made their way into every Tex distribution yet. As mentioned before, one prob-
lem with oT1 encoded fonts is that they rely on composite glyphs which break
searching for words containing accented letters in ppF files. Both the AE and
the zE fonts, although they enable Tex to hyphenate words containing accented
letters properly, still suffer from this particular problem as they are based on
oT11 encoded fonts internally. It is highly advisable to switch to a real T1 version
of the Computer Modern fonts in Postscript format. Such fonts are included in
two independent packages: Péter Szabd’s Tt2001! as well as Vladimir Volovich’s
more recent cM-super? package. Both packages include Postscript fonts which
are traced and post-processed conversions of their Metafont counterparts.

Unless you know that a specific font you need is provided by the Tt2001
package only, go with the more advanced cMm-super package which will bring
you as close to a real solution as you can possibly get when using the Euro-
pean Computer Modern fonts. Note, however, that it is a rather large down-
load. Since it includes a huge number of fonts, the compressed package is about
64 MB in size. The cm-super fonts use Adobe Standard as their native encoding,
but the glyph set provided by these fonts includes Cyrillic letters as well. In ad-
dition to 11 and Ts1, cM-super supports the Cyrillic encodings 124, T2B, T2C,
and x2. See the package documentation for installation instructions and an-
swers to the most frequently asked questions. Here is a version of our style file
for use in conjunction with cMm-super:

\NeedsTeXFormat{LaTeX2e}

\ProvidesPackage{sabon}[2002/04/17 v1.0 Adobe Sabon with CM-Super]
\RequirePackage[T1] {fontenc}

\RequirePackage{textcomp}

\RequirePackage{typelec}

\renewcommand*{\rmdefault}{psb}

\endinput

N AU W N

Recently, yet another new implementation of Computer Modern has been re-
leased to the public, the promising Latin Modern fonts created by Bogustaw
Jackowski and Janusz M. Nowacki. Unlike Tt2001 and cm-super, Latin Mod-
ern is derived from the original Computer Modern designs and has been aug-
mented with accented letters as well as other glyphs missing from the very small
glyph base of the original fonts. While the Latin Modern fonts are younger than
European Computer Modern, they are a parallel development from a system-
atic perspective. Consequently, they are not affected by the controversial design
decisions underlying certain parts of the European Computer Modern family
of fonts. They use a font specific encoding by default and feature a glyph base

1 http://www.ctan.org/tex-archive/fonts/ps-typel/ec/
2 http://www.ctan.org/tex-archive/fonts/ps-typel/cm-super/
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suitable for T1, Ts1, LY1 as well as the Polish encoding qx1. Even though these
fonts are still under development they are already quite usable as of this writ-
ing. Here is yet another iteration of our style file for Sabon, combined with
Latin Modern for the sans serif and typewriter families:

\NeedsTeXFormat{LaTeX2e}

\ProvidesPackage{sabon}[2003/07/27 v1.0 Adobe Sabon with LM]
\RequirePackage[T1] {fontenc}

\RequirePackage{textcomp}

\RequirePackage{Imodern}

\renewcommand*{\rmdefault}{psb}

\endinput

N AU 0N =

Apart from these free fonts, there are also commercial offerings from Y&Y!
and Micropress.2 Judging by the vendors’ websites, Micropress offers Postscript
versions of European Computer Modern while the European Modern fonts by
Y&Y are augmented Postscript versions of the original Computer Modern type-
face. Please refer to the respective website for details and pricing.

1 http://www.yandy.com/em.htm
2 http://www.micropress-inc.com/fonts/ecfonts/ecmain.htm


http://www.yandy.com/em.htm
http://www.micropress-inc.com/fonts/ecfonts/ecmain.htm

TUTORIAL II

STANDARD FONT SETS

The \latinfamily shorthand is very convenient, but it is not designed to cope
with complex installation scenarios. Sooner or later you will probably have
more specific requirements or simply desire more control over the basics. This
will require using lower-level fontinst commands in most cases.

11.1 A verbose fontinst file

In this tutorial, we will essentially repeat the scenario discussed in the previous
one. This time, however, we will employ lower-level commands. The verbose
driver file introduced here will also serve as a template for subsequent tutorials.

1 \input fontinst.sty

\needsfontinstversion{1.926}
\substitutesilent{bx}{b}

After loading fontinst and verifying the version we set up an alias that will sup-
press a warning when the respective font is substituted. Why would we want
to set up this particular alias? Note that bx is the Nrss code of the ‘bold ex-
tended’ series. The Latex macros \textbf and \bfseries do not switch to
a fixed series, they use \bfdefault instead which defaults to bx. As long as
we are using the Computer Modern fonts this is fine since they actually in-
clude bold extended fonts. For font families which do not, however, using these
macros would result in a warning. To avoid that, we would need to redefine
\bfdefault to a suitable weight. The problem here is that \bfdefault is a
global setting applying to all of Latex’s font families (\rmdefault, \sfdefault,
and \ttdefault), but it is not safe to assume that all of them will offer the same
weights. To avoid any need to redefine \bfdefault unless we really want to, we
set up an alias so that every request for ‘bold extended’ (bx) is substituted by
‘bold’ (b). Unless bold extended fonts are available, simply think of bx as the
default bold weight.!

The standard weight is selected by Latex in a similar way. The relevant
macro is called \mddefault and defaults to m. Make sure that the NFss series m
is always defined, either mapped to actual fonts or as a substitution. In this case
our font family provides regular-weight fonts so we will simply use them for the
m series. Some font families, however, are based on the main weights ‘light’ and
‘demibold’ instead of ‘regular’ and ‘bold’. In this case, we would either just map
these weights to the m and b series directly or use the proper N¥ss series codes
(1 and db) plus the following substitutions:

This substitution is a default setting that fontinst will always silently include. We could omit
the respective line in this case, but if semibold fonts are available you might prefer using those
as the default bold weight.

27



28 STANDARD FONT SETS

\substitutesilent{m}{1}
\substitutesilent{bx}{db}

Again, think of m as the default weight if regular-weight fonts are not available.
Every font family should provide mappings for the NFss series m and bx in the
font definition file. If fonts matching these series exactly are not available, use
substitutions to ensure that the defaults for \mddefault and \bfdefault will
work without user intervention. Since \mddefault and \bfdefault are overall
settings applying to all of Latex’s families, redefining them explicitly may cause
problems. Doing so should be an option, not a requirement.

\setint{smallcapsscale}{800}

The basic Sabon set we are dealing with offers upright and italic fonts but no op-
tical small caps. As a substitute, fontinst is capable of transparently generating
so-called mechanical or ‘faked” small caps — as opposed to optical or ‘real” small
caps which are actual glyphs found in a dedicated small caps font. Mechanical
small caps are generated by taking the tall caps of the font and scaling them
by a certain factor: 1000 means full size, 800 means 0.8. Since Type 1 fonts scale
linearly, scaling down tall caps implies that they will appear lighter than the cor-
responding lowercase glyphs, thus disturbing the color of the page. However, if
they are too tall they do not mix well with the lowercase alphabet.

Optical small caps usually match the x-height of the font. This is the height
of the lowercase alphabet without ascenders and descenders. They blend in
seamlessly with lowercase and mixed case text. Depending on the typeface, this
usually corresponds to a value in the range of 650—750. If you scale down tall
caps so that they match the x-height of the font, they will appear too light in
running text. Finding a suitable value for this is obviously a trade-off. We are
going to use fontinst’s default setting of 800 here but you might want to exper-
iment with a value in the range of 750—800. For serious applications of small
caps we would need optical small caps, provided in a dedicated small caps or in
an expert font. For details on small caps and expert sets, please refer to tutorial
11 and v respectively.

\setint{slant}{167}

The integer variable smallcapsscale is a known variable used by fontinst’s
encoding vectors. We could use it in conjunction with \latinfamily as well.
The variable slant is specific to our fontinst file. We define it for convenience
so that we can set the slant factor for all subsequent font transformations glob-
ally. The slant factor defines how much the glyphs slope to the right. It is a real
number equivalent to the tangent of the slant angle. Fontinst represents this
number as an integer though, so we have to multiply the tangent by 1000. The
value 167 (~ 9.5°) is a reasonable default. Any value significantly greater that 176
(~10°) is usually too much.
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\recordtransforms{psb-rec.tex}

We start off with some basic font transformations. All reencoding and trans-
formation steps will be recorded in the file psb-rec.tex so that we can au-
tomatically build a matching map file later. The environment recording font
transformations, which we open in line 6, will be closed at the very end of the
fontinst file, in line 35.

\fromafm{psbr8a}
{\fromafm{psbri8
\fromafm{psbb8a}
{\fromafm{psbbi8

\reencodefont{8r
{\reencodefont{8
\reencodefont{8r
{\reencodefont{8

psbr8r}
psbri8r
psbb8r}
psbbi8r

\transformfont
\transformfont
\transformfont
\transformfont
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The fonts are reencoded from Adobe Standard (Fontname code 8a) to Tex
Base 1 encoding (8r). Please refer to the fontinst manual for an explanation
of the syntax of the individual commands used here and in the following.

\transformfont{psbro8r}{\slantfont{\int{slant}}\reencodefont{8r}{\fromafm{psbrsa}}}
\transformfont{psbbo8r}{\slantfont{\int{slant}}\reencodefont{8r}{\fromafm{psbbh8a}}}

Like the \1atinfamily shorthand, our fontinst file should create slanted fonts
as well. These need to be reencoded and, well, slanted. We are using the slant
variable defined in line 5 to set the slant factor. The raw, Tex Base 1 encoded
fonts are now prepared for the generation of virtual fonts.

\installfonts
\installfamily{T1}{psb}{}

The installation of a font family is enclosed in an environment which we open
in line 13 and close later in line 23. First of all, the font family we are about to
install has to be declared: we have Adobe Sabon and we are going to install it
in T1 encoding (Fontname code 8t). The third argument to \installfamily
corresponds to the second one of the \latinfamily command: it is used to
include code in the font definition file that will be expanded by Latex whenever
the font is selected. T1 will serve as our base encoding in Latex’s text mode later.
The \latinfamily command also provides ot1 (7t) and Tex Base 1 encoded
fonts. We will omit both encodings here as we do not need them. While raw
Tex Base 1 encoded fonts (8r) form the basis of all virtual fonts, they are usually
not deployed as such on the Tex level, and the o1 encoding is not suitable for
Postscript fonts anyway. We will therefore deliberately ignore it and focus on 11
and Ts1 exclusively.

\installfont{psbr8t}{psbr8r,newlatin}{t1}{T1}{psb}{m}{n}{}

To create the individual virtual fonts, we use fontinst’s \installfont com-
mand. The first argument to \installfont is the virtual font we are going
to create, the second one is a list of files used to build this font. These can
be afm, mtx, or pl files, their suffix is omitted. If multiple fonts are provided,
\installfont does not overwrite any encoding slots when reading in addi-
tional files, it simply fills vacant slots if it finds suitable glyphs in the next font.
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The metric file newlatin.mtx is an auxiliary file provided by fontinst which
should always be read when creating ot1 or T1 encoded text fonts. The third
argument is the file name of an encoding vector without the file suffix, in this
case t1.etx. The remaining arguments are written verbatim to the font defini-
tion file and declare the respective font in a format that the Latex font selection
scheme (NFss) can process: T1 encoding, Adobe Sabon!, medium?, normal (that
is, upright or roman). The last argument is only relevant if fonts with different
design sizes are available. It is empty for linearly scaled fonts.

\installfont{psbrc8t}{psbr8r,newlatin}{tlic}{T1}{psb}{m}{sc}{}

The small caps font is slightly different. Since we do not have any Type 1 font
containing optical small caps we need to ‘fake’ them by scaling the uppercase
alphabet and putting the scaled glyphs in the encoding slots of the lowercase
alphabet. Fortunately, we do not have to deal with the actual low-level glyph
scaling. We simply load t1c.etx, a special encoding vector which will take care
of that, using the value of smallcapsscale as the scaling factor.

\installfont{psbro8t}{psbro8r,newlatin}{t1}{T1}{psb}{m}{s1}{}
\installfont{psbri8t}{psbri8r,newlatin}{t1}{T1}{psb}{m}{it}{}

Since the slanting was already performed on the raw fonts, the virtual slanted
and the italic fonts are handled just like the upright ones. Now all regular fonts
are done and we can repeat this part (15-18) for the bold fonts:

\installfont{psbb8t}{
\installfont{psbbc8t}
\installfont{psbbo8t}
\installfont{psbbi8t}
\endinstallfonts

psbb8r,newlatin}{t1}{
{psbb8r,newlatin}{tlc
{psbbo8r,newlatin}{t
{psbbi8r,newlatin}{t

T1}{psb}{b} {n}
HT1}H{psb} {b}{
1H{T1} {psb}{b}{
1H{T1} {psb}{b} {i

After that, we start adding virtual fonts for Ts1 encoding. The Ts1 encoding
complements T1 by providing additional glyphs such as currency signs and
other frequently used symbols. This encoding will not be used as the main out-
put encoding of our Latex files later. It is accessed exclusively by way of macros
provided by the textcomp package.

\installfonts
\installfamily{TS1}{psb}{}

Like newlatin.mtx, the file textcomp.mtx is an auxiliary metric file provided
by fontinst. It should always be added when creating Ts1 encoded fonts. The
third argument in line 26, the encoding vector, refers to ts1.etx in this case:

\installfont{psbr8c}{psbr8r,textcomp}{ts1}{TS1}{psb}{m}{n}{}

Latex does not really care about the name of the font or the foundry. This argument simply
defines the code that identifies the font within the NEss.

In fact, the more appropriate name would be regular because medium is a moderate bold weight
with the NEss code mb.
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Since the Ts1 encoding contains symbols and figures only, the Ts1 encoded reg-
ular and small caps fonts are identical. Hence we do not need a Ts1 encoded
virtual small caps font, but we still have to instruct Latex where to get the re-
spective glyphs from. Otherwise the macros of the textcomp package might
not work properly whenever the active Ness shape is sc. To do so, we use the
\installfontas macro and ‘install’ the virtual font built in line 26 once more,
this time as the small caps shape. This will merely add a line to the font defini-
tion file without creating an additional virtual font:

\installfontas{pshr8c}{TS1}{psb}{m}{sc}{}

The slanted and italic fonts are handled like the upright one:

\installfont{psbro8c}{psbro8r,textcomp}{ts1}{TS1}{psb}{m}{s1}{}
\installfont{psbri8c}{psbri8r,textcomp}{tsl}{TS1}{psb}{m}{it}{}

We repeat 26—29 for the bold fonts:

\installfont{psbb8c}{psbb8r, textcomp}{t HTS1} {psb} {b}{n}{}

\installfontas{psbb8c}{TS1}{psb}{b}{sc}

\installfont{psbbo8c}{psbbo8r,textcomp}
}

sl

{}

{ts1}{TS1}{psb}{b}{s1}{}
\installfont{psbbi8c}{psbbi8r,textcomp}{ts

1H{TS1}{psb}{b}{it}{}

Finally, we close all environments and terminate:

\endinstallfonts
\endrecordtransforms
\bye

11.2 The latinfamily macro revisited

Note that our fontinst file is not strictly equivalent to the \1latinfamily macro
but rather stripped down to the most useful parts with respect to typical Post-
script fonts. Essentially, we did not create any font description files for the raw
Tex Base 1 encoded fonts and we dropped o1 encoding. If you are curious,
you should be able to reconstruct all the steps taken by \latinfamily when
looking at the log file created by fontinst while keeping our file in mind. Here
are the relevant lines from the log file after running \1atinfamily on the basic
Sabon set. Only lines beginning with ‘INFO> run’ are relevant in this context
as they indicate lower-level macros used by \latinfamily:

INFO> run \transformfont <psbr8r> from <psbr8a>

INFO> run \installrawfont <psbr8r><psbr8r,8r><8r><8r><psb><m><n>

INFO> run \installfont <psbr7t><psbr8r,newlatin><0T1><0T1><psb><m><n>
INFO> run \installfont <psbr8t><pshr8r,newlatin><T1><T1><psh><m><n>
INFO> run \installfont <psbr8c><psbr8r,textcomp><TS1><TS1><psh><m><n>
INFO> run \installfont <psbrc7t><psbr8r,newlatin><0T1lc><0T1><psb><m><sc>
INFO> run \installfont <psbrc8t><psbr8r,newlatin><T1lc><T1><psb><m><sc>
INFO> run \transformfont <psbro8r> from <psbr8r> (faking oblique)

INFO> run \installrawfont <psbro8r><psbro8r,8r><8r><8r><psb><m><s]>
INFO> run \installfont <psbro7t><psbro8r,newlatin><0T1><0T1><psb><m><s1>
INFO> run \installfont <psbro8t><psbro8r,newlatin><T1><T1><psb><m><s1>
INFO> run \installfont <psbro8c><psbro8r,textcomp><TS1><TS1><psb><m><s1>
INFO> run \transformfont <psbri8r> from <psbri8a>
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INFO> run \installrawfont <psbri8r><psbri8r,8r><8r><8r><psbh><m><it>

INFO> run \installfont <psbri7t><psbri8r,newlatin><0T1i><0T1><psb><m><it>
INFO> run \installfont <psbri8t><psbri8r,newlatin><T1li><T1l><psh><m><it>
INFO> run \installfont <psbri8c><psbri8r,textcomp><TS1i><TS1><psb><m><it>
INFO> run \transformfont <psbb8r> from <psbb8a>

INFO> run \installrawfont <psbb8r><psbb8r,8r><8r><8r><psb><b><n>

INFO> run \installfont <psbb7t><psbb8r,newlatin><0T1><0T1><psb><b><n>
INFO> run \installfont <psbb8t><psbb8r,newlatin><T1><T1><psb><b><n>

INFO> run \installfont <psbb8c><pshb8r,textcomp><TS1><TS1><psb><b><n>
INFO> run \installfont <psbbc7t><psbb8r,newlatin><0T1lc><0T1><psb><b><sc>
INFO> run \installfont <psbbc8t><psbb8r,newlatin><T1lc><T1><psb><b><sc>
INFO> run \transformfont <psbbo8r> from <psbb8r> (faking oblique)

INFO> run \installrawfont <psbbo8r><psbbo8r,8r><8r><8r><psb><b><sl>

INFO> run \installfont <psbbo7t><psbbo8r,newlatin><0T1><0T1><psb><b><s1>
INFO> run \installfont <psbbo8t><psbbo8r,newlatin><T1><T1><psb><b><s1>
INFO> run \installfont <psbbo8c><psbbo8r,textcomp><TS1><TS1><psb><b><s]>
INFO> run \transformfont <psbbi8r> from <psbbi8a>

INFO> run \installrawfont <psbbi8r><psbbi8r,8r><8r><8r><psb><b><it>

INFO> run \installfont <psbbi7t><psbbi8r,newlatin><0T1i><0T1><psb><b><it>
INFO> run \installfont <psbbi8t><psbbi8r,newlatin><T1i><T1><psb><b><it>
INFO> run \installfont <psbbi8c><psbbi8r,textcomp><TS1i><TS1><psb><b><it>

This listing is a complete summary of what the \latinfamily macro does in
this case, broken down into lower-level commands. The order of the commands
differs slightly from our file, because the \transformfont calls are not grouped
at the beginning but rather used ‘on demand’ for each shape. This difference is
irrelevant from a technical point of view. \transformfont must obviously be
called before \installfont or \installrawfont tries to use the transformed
fonts, but the exact location does not matter. Since we did not create any font
description files for Tex Base 1 encoding, we did not use the \installrawfont
macro in our fontinst file. This macro does not build a virtual font but rather
sets up a raw, Tex Base 1 encoded font for use under Latex.

Here are some crucial points we would have to keep in mind when writ-
ing a fontinst file that does exactly what \latinfamily would do: the macro
\installrawfont is used in conjunction with 8r.mtx instead of newlatin.
mtx, the encoding file is obviously 8r