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Introduction

I’d like to describe this morning a new TEX-based system for typesetting Hebrew. I call this system Makor,
from the Hebrew word for ‘source’. I don’t know how many Hebrew speakers there are here today—I’m not
one myself—so I'll describe this project from the point of view of coping with yet another new font subject
to some curious rules. The worth of this project—insofar as there is any—lies in a few areas:

1. First of all, I hope it will be of use not only for documents in Hebrew, but also in languages also using
Hebrew fonts, such as Yiddish and Ladino.

2. Secondly, I hope this project serves as a model for adapting the TEX engine for typesetting foreign lan-
guages. The problems associated with Hebrew are quite different from ones associated with European-
language typesetting, and I hope this inspires people who want to typeset, say, Devenagari or Arabic
efficiently with TEX.

3. Finally, this project would have been orders of magnitude more difficult to implement without the
convenience and power of virtual fonts. Virtual font technology is now over ten years old, and yet this
area remains terra incognita for most TEX users. Perhaps this project can be interpreted as additional
instruction in virtual fonts.

Prior work Any work on Hebrew typesetting must acknowledge Yannis Haralambous’s great Tiqwah
system. It is described in several places [Haralambous 94], and the last illustration in that paper must
rank as one of the milestones in TEX typesetting history. Not only does it include two systems of diacritic
vocalizations (one for pronouncing—see below—and one for liturgical chanting), but it does so so that the
final product is a thing of great beauty. His METAFONT-created font is especially noteworthy. It’s not clear,
though, how to extend Yannis’s work to apply to other fonts.

More recently, Sivan Toledo [Toledo 99] has developed a PostScript system which cooperates with TEX
for Hebrew. The illustrations that appear in his article are intriguing, but I have not been successful in
using it myself. This article contains a useful list of sources for additional information.

The CcTAN archives contain a generous collection Hebrew meta-fonts. Generally speaking, though, these
fonts are not of sufficiently-high caliber for use with a comprehensive typesetting system. Most of them,
for example, do not contain dotted letter variants or the vowel marks (see below for explanations). In the
same, the dozens of Hebrew fonts available on the Web are not TEX-worthy. So far, the only acceptable
and freely-available font I've been able to lay my hands on is the font that is part of the Omega system
(due to Yannis Haralambous and John Plaice). If anyone can point me to high quality fonts in addition to
OmegaSerifHebrew, I would be grateful.

Describing Hebrew

For typesetting purposes, we can consider Hebrew in the following terms. It is a caseless language read
from right to left (but from top to bottom). Although it is caseless, most letters have two forms—with and
without a (more-or-less centrally located) dot. There are a total of twenty-seven letterforms (not counting
the dotted variants), but five of those occur only at word endings. You can see these characters in figure 2.
There they are presented in three groups separated by asterisks ‘*’. The last group (read right-to-left!) are
the word-final letters.

Actually, all these letters are consonants. Vowel sounds are represented by diacritical marks which
appear below the consonant. However, these marks are not mandatory, most often being omitted entirely
from adult reading matter. They appear in language texts, children’s books, and on occasion to make clear
how to pronounce a new word or a foreign name. These diacritics differ from European accents in one
intriguing way. They are centered not with respect to a central axis but with respect a particular axis
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Figure 1: A proposed Biblical layout.

Figure 2: The base characters in the Hebrew alphabet.

whose location varies from letter to letter. Actually, the location of this axis should be specified by the font
designer. (I am indebted to Yannis Haralambous for this crucial observation.)

Vocalized consonants appear in figure 3. The same vowel (best described as a simple dot under a
consonant) appears under two different letters. As you see, in the left consonant, it appears under the right
letter stroke—about as far away from centering as you can get! In the remaining letter, the vowel is closer
to the center, but not exactly at it.

Further considerations pertain to keyboard entry. I wanted to be able to use a standard computer
keyboard to type my Hebrew source. Most of the Hebrew letters correspond to Latin letters but there are
complications. For various reasons, several Hebrew consonants represent the same sound, and there are a
handful of Hebrew letters that have no English counterpart.

For those readers who have trouble delaying their gratification, I present in figure 4 a sample of fully-
vocalized Makor output. This selection is drawn from the final few verses of Deuteronomy.

Goals and implementation Don’t worry—I have no intention of describing the features of Makor that
properly belong in the User manual. But even without these details, there is enough interesting stuff going

on that I hope you won’t be bored, or at least too bored. On occasion, I suppose I will have to refer to
details of the system, but I will try to keep those references to a minimum.

Figure 3: Hebrew vowel diacritics are not centered.
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