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The Three Dimensional Character of Early Printed Greek 1 
 

 One of the more interesting coincidences of history is the invention of moveable 
type with the accompanying explosion of printed books and the Fall of Constantinople 
resulting in the end of the Empire of Byzantium.  Exiles from Byzantium came to Italy 
and other areas of Western Europe at just the time that printing with moveable type was 
beginning.  Printing Greek however presented many problems for the printing house.  
There was no established alphabet for Greek as there was for the most part for Latin and 
other Western languages.  Before Didot and Porson,2 Greek was written in a miniscule 
form and rather than adopting a new alphabet to the writing style of the Greeks émigrés, 
the printers of the time merely created vast arrays of ligatures to follow and imitate the 
writing of those émigrés and the miniscule of the 14th through 16th centuries. Anyone 
who first discovers a book in Greek printed in this Renaissance style is often at a loss to 
read it without a key to the various ligatures used.3 
 Aldus Manutius (c1450-1519) was one of the earliest printers to print Greek 
classic texts at Venice.  Aldus is often referred to as Aldus the Elder to distinguish him 
from his grandson known as Aldus the Younger.  Aldus was a Humanist and scholar of 
the Greek and Latin classics.  He studied Latin under Gasparino da Verona in Rome and 
Greek under Guarino da Verona at Ferrara, and later with Giovanni Pico in Mirandola. 
With Manutius began a tradition of scholar printers who dominated printing and classical 
studies in the Renaissance.4 He was responsible for the Editio Princeps of the Works of 
Aristotle in five volumes, except, curiously, the Rhetoric and Poetics.  Francesco Griffo, 
the famous punch cutter, was responsible for making the punches which reflected 
Manutius' type designs.  This is especially true of the Greek forms and the Italic form 
which Griffo and Manutius invented.  A significant collection of Manutius' texts can be 
found at UCLA, in the Ahmanson-Murphy Collection,5 and also in a collection at Simon 
Fraser University.6 
 In Basel, Johann Froben set up a printing firm having made the acquaintance of 
Johann Amerbach at the end of the 15th century.  He married the daughter of a bookseller 
and became acquainted with Desiderus Erasmus, the Humanist scholar. Froben published 

                                                 
1 The font used for Greek in this paper is the creation of the author. 
 
2 Firmin Didot (1764-1836) was a French printer engraver and type designer.  Richard Porson  (1759-1808) 
was an English classical scholar in Cambridge.  Independently they started the trend to write Greek without 
ligatures. 
 
3 My first encounter with such ligatured Greek was during the research for my dissertation, when the only 
Greek text for Proclus' Platonic Theology available was Procli Successoris Platonici, In Platonis 
Theologiam Libri Sex Hamburg: Portus, 1618 reprinted by Minerva in 1960.   
 
4 Encyclopedia of World Biography , 2004  http://www.encyclopedia.com/doc/1G2-3404707723.html  
 
5 A catalogue of this collection is available.  See: http://unitproj.library.ucla.edu/special/misc/aldexhibit.htm  and 
http://www.amazon.com/Aldine-Press-Ahmanson-Murphy-Collection-Incorporating/dp/0520229932 . 
 
6 An exhibit of this collection is on-line See: http://www.lib.sfu.ca/special-collections/projects/aldus . 
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Erasmus' Novum Instrumentum, the first Greek edition of the New Testament, in 1519.7 
Froben worked with the designer artist Hans Holbein and created a number of interesting 
woodcuts, initials, and other illustrations for his publishing activities.  Froben died in 
1527 without executing his project to print the works of the Church Fathers.  However 
the task of continuing his printing efforts were carried out by his son Hieronymus and 
son-in-law Nikolaus Episcopius.  Consequently Basel not only became a prominent 
university center but also a significant center of the publishing industry. 
 A colony of  Greek émigrés emerged in Geneva in the 16th century and Franciscus 
Portus (a Greek) a professor of Greek founded a printing establishment and, along with 
his son Aemelius, was responsible for printing a number of classical grammars and 
philosophical and historical works.  Franciscus became a Calvinist and Aemelius taught 
Classical Greek in Lausanne, Kassel and Heidelberg.    His son Aemelius continued the 
printing business in Frankfurt in the early 17th century.  At this point Greek grammar and 
Greek authors, including Proclus and  Apollonius of Alexandria (Dyscolus), were 
brought to German soil, especially to that part of Germany which had become Calvinist. 
 In Paris the Estiennes, Henry and his son Robert, became the chief printers of 
their day.  Robert also became a Calvinist late in his life escaping from France to Geneva.   
Henry died in 1520 and Robert, under his stepfather Simon de Colines, began to follow 
his father's trade.  In 1524 he took over the press of his stepfather.  In 1539 he became 
printer of Greek to the King, (Grecs du Roi) and the font by that name designed by 
Claude Garamond became the standard for a number of years after Robert's move to 
Geneva.8  Like most Humanist printers Stephanus (the latinisation of the Estienne name) 
printed many Greek classics including Plato and Aristotle.  The Bible was printed by this 
firm which was first to divide the Bible into verses.  Robert twice published the entire 
Hebrew Bible, which was a daunting task for the printing house.    He worked not only in 
the classic texts but also devised a Thesaurus linguae graecae, which served up to the 
19th century as a standard.  He also worked with Beza, Calvin's successor, and published 
the Greek New Testament.  He made a concordance of the New Testament and translated 
Calvin's catechism into Greek.  His edition of Plato standardized the pagination of Plato's 
works.  Stephanus'  pagination still remains to this day the standard method of referring 
to passages in Plato's dialogues. Charles the younger brother of Robert became interested 
in Anatomy and published many illustrated works on Anatomy.  It is assumed that 
Robert's son Paul became heir to the presses in Paris, and Paul's son Antoine became 
Printer to the King in 1613.9 Henry, Robert's son and grandson of Henry the elder, also 
became a famous printer. 

                                                 
7 Erasmus' Novum Instrumentum was not an edition of the Greek New Testament as such, but a new Latin 
translation of the New Testament with supporting Greek Text.  Erasmus felt the Vulgate had become 
corrupted and was anxious to produce a New Testament in the Humanist Latin of his day. See: H. J. De 
Jonge "Novum Testamentum a nobis versum: The Essence of Erasmus' Edition of the New Testament," 
The Journal of Theological Studies NS, 35 (1984) 395. Erasmus also had associations with Aldus in 
Venice.  
 
8 A computerized font "Grecs du Roi" is available for download at: 
http://www.ucl.ac.uk/GrandLatGreekFonts/frameFontsGroupOneSmall.html#GrecsSmall, but this font, 
although the glyphs connect, does not contain many of the ligatures common to those used by Stephanus. 
   
9  A. W. Ward, The Cambridge Modern History Vol. 1 (New York: Macmillan, 1903) 576- . 
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 In Antwerp Christophe Plantin set up his press to publish not only Greek and 
Latin texts but also to print liturgical formularies.  He fled to France in 1562 under 
suspicion of heresy, but his friends bought up the equipment of the press on his behalf, 
thus saving it.  Plantin's successors continued to print in Antwerp until 1867.   In Holland 
Louis Elzevir (Elsevier) took to bookselling, printing, and publishing and (for at least 3 
generations) this family was involved in that trade, principally in Leiden.  Although their 
Greek and Latin texts were considered inferior to Aldus and Stephanus, they achieved 
some renown for their smaller editions of classics.  The modern Elsevier Company takes 
its name from the family although there is no direct relationship. In England the Oxford 
University Press operated at the Sheldon Theatre, with the clergyman John Fell at its 
head.  The Fell types are still in existence and from them we can determine the gradual 
decline of the use of ligatures for printing Greek.10 
 Although much of printed Greek was done by non-Greeks it should not be 
thought that Greeks were not involved.  Much of the publishing at the time was done for 
the Humanist agenda and so the classical texts were of utmost importance.  Greece, 
except for some of the islands, was now under the control of the Ottomans and the only 
use  for printed material in Greek became the liturgical books and pamphlets distributed 
through churches in the Ottoman Empire.  Greek education became a matter for the 
Orthodox church, and served little purpose other than learning to read, recite, and copy 
liturgical and Biblical works. The Orthodox Church in Greece felt as if the Fall of 
Byzantium was due to the corruption Byzantium had come under and so determined 
Ottoman conquest to be divine retribution and acquiesced itself to, rather than resisted, 
the Ottoman conquerors.11  But this is not to say that many Greek exiles were not 
involved in the process. Much of the printing that occurred by the Humanists was done 
with assistance from Byzantine exiles, and in some cases Greeks themselves became 
involved not only in teaching Greek and Greek Literature, but also publishing.  
Franciscus Portus is a perfect example, since he was himself Greek and although his son 
became professor in Heidelberg, Franciscus himself was one of the scholar printer-
publishers in the 16th century.12  Many of the Greeks involved in the early printing trade 
were associates and assistants to others, such as Markos Mousouros.13  But many also 
became publisher-printers in their own right, such as Nikolaos Sophianos, Zachiarias 
Kallierges, and Janus Laskaris.14  Yet for the most part early printing of Greek was done 
by westerners and confined primarily to the classics.  It should be noted though that many 
                                                 
10 Talbot Baines Reed,  A History of the Old English Letter Foundries (London: Elliot Stock, 1887) 60-.  
See also http://iginomarini.com/fell/ . 
 
11 Three and a half centuries later the Orthodox Church played an important role in the War of 
Independence for Greece. 
 
12 See: George Karamanolis, “Was there a Stream of Greek Humanists in the Late Renaissance?” Hellenika 
53.1 (2003), 19-46, especially 27-30 for Portus. 
 
13 See: Bruce Merry, Encyclopedia of modern Greek literature (Westport: Greenwood Publishing Group, 
2004) p. 335 - . 
 

14 Evro Layton,  "The History of a Sixteenth-Century Greek Type Revisited", The Historical Review, 
Institutes for Neohellenic Research 1, (2004) 35-50 
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of the early Greek printers were also calligraphers, and calligraphy survived the print 
revolution for a number of years.  By this brief history of Renaissance Greek 
typography,15 we can have context to the main point of this essay, namely the 3-D 
character of the calligraphic early Greek printed text. 
 
Renaissance Printing Characteristics- 
 
 When one first encounters an early printed Greek text, one is tempted to give up 
and search for modern Post-Didot-Porson version of the text.  But if there is none, one is 
forced to learn to read the heavily-ligatured version.  
 

To browse through some early Greek printing may seem to most people an 
interesting, fun exercise; but for the printing historian it is not so.  
Ascenders, descenders, abbreviations, contractions, and especially the 
excessive amount of diacritical marks on the top and even underneath the 
characters create a loose page.  The lines literally dance, thus destroying 
any sense of base, or x-line.16 

 
Not only do the characters on the page dance, so to speak, but they jump in and out 
towards and away from the reader.  But this overall appearance is due primarily to the 3-
axis method of writing late miniscule.  While Western languages were printed and written 
simply from left to right (→), Greek was not only primarily left to right, but also up-
down (↓), down-up (↑), in-out, out-in and in-front-behind, a subject we shall take up 
shortly after some preliminary considerations..   
 The first thing one needs to realize with Early Greek Printing is that there are 
alternative forms for most letters, alternative also in the sense that they are written 
differently in order to successfully join with other letters.  Alpha has many forms the two 
most common being a and ¡ . Beta for instance has an initial form b and a medial form 
£, the medial form being a part of printed Greek in France up to the early 19th century 
and can be found as late as Migne's Patrologia Graeca in the mid 19th century and is 
sometimes even seen today.  Gamma has two principle forms g and Ə with variants of 
the latter with a long descender Ɛ . Ə is a lowercase version of the uppercase gamma G.  
Delta has two forms  d and Ḿ.  Epsilon has several forms, e, ¬, ƨ, Ʃ, the latter two 
coming from earlier formal book hands and also a form which resembles a latin 'c'  as in 
¯ and it sometimes appears as a mere hook as an attachment to a ligature as in Ĝ. 
Sigma has also several forms. In addition to the ones common in Post-Didot-Porson 
Greek, there are also initial sigma forms Ʉ  and è, both of which are lowercase forms 
and should not be seen as uppercase. Some of the characters are nearly indistinguishable 

                                                 
15 For this brief historical contextualization, I rely primarily on John E. Sandys, The History of Classical 
Scholarship 3 vols. (Cambridge: Univ. Press, 1906-8) and A. W. Ward et al. eds. The Cambridge Modern 
History [vol 1] (New York: Macmillan, 1903). 
 
 
16 Klinis Mastoridis, "The first greek typographic school" ΗΥΦΕΝ Βήµα γιὰ τὴν τυπογραφία 2, 77. 
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from one another, especially the nasals nu (Ǡ) and mu (m), to the beginner.  Ǡ is used 
finally while m is used continually.  One should note the tail on mu.There are several 
other alternative forms for single letters and they can be found in the appendix.  
 A ligature is a combination of two or more letters and may be either a simple join, 
or an abbreviation, or an entire word as in the articles and some of the pronouns.  The 
prepositions and other syncategoremata also form the largest group of whole word 
ligatures. The conjunction kai\ has several forms, one of which is straight forward º\. 
The others are more abbreviations in nature &, and ǉ.  Sometimes two or more of these 
forms can be found on the same page and even in adjacent lines or the same line. & and ^ 
are again being found in Modern Greek texts and signage.  Sometimes the circumflex 
accent appears separate and sometimes it is represented as a hook on one of the letters of 
the glyph, as in Ë, ü, ÿ  and ".   
 We should now consider the 3-dimensional effect of the glyphs in more detail.  
The most common up-down are ȝͰ,\ ͰȞͱ,\ Ë, Ì, while the down-up are represented by 
other forms of the article Ê, Æ, Ç, Í.  Although the articles are the most common forms 
of up-down and down-up they are not the only ones, ^ for ou and others for instance.  ͰȞͰͰͰͱ \ 
is a combination of up-down and out-inͱ.  The most common out-in ligature is Ù, but 
there are others formed with a large omicron, Ǥ, Ǧ, ǹ. There are also other forms 
where the letters are enclosed within other letters. These in a sense wrap around the initial 
characters.  For instance ǥ for oi(on, where the ligature Ø for on wraps or encloses the 
initial oi(. ÷ is another case of wrap around where the tau is wrapped by a ligature for ai.  
Ḓ is an epsilon wrapped around by the tai ligature (÷).  The front to back situation can 
be seen, if one examines ligatures (sorts) which have what looks like a superscript 
attached to them but actually is what I prefer to call a hyper-script, since it is written 
above the main characters of the glyph.  Unlike a super-script where the characters are 
written above the x-line, but to the side of the glyph in a separate space, hyper-script is 
written strictly above like the accents and breathings. It is combined with the main glyph 
e.g. Ư, Ǭ, Ǳ, ǜ, ǰ.  The Estienne (Stephanos) sort Ȩͫ \ is one of these; 
where the oj plus the grave accent are written above and slightly to the right of main 
characters Ȩ, and if one imagines this in a kind of Perspective17 it is clear that the oj is 
behind the Ȩ. 
 
 

                                      
Ȩͫ

       

                                                 
17 I use the term 'Perspective' as a proper noun referring to a class or type of drawing, Icon, or picture as 
opposed to 'perspective' which connotes a viewpoint, philosophical or otherwise.  Similarly 'Humanist' 
denotes a member of a Renaissance school of thought as opposed to 'humanist', a modern humanistic 
viewpoint. 
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If one imagines a single focus (1-point) Perspective, then it would be obvious that the 
ligature Ù and other outside-inside ligatures are also such that the ligature is 3-
dimensional.  In the example below the sigma (s) is behind the omicron (o). 
 

                                                         
 

It cannot be determined that the writers of Greek in the Renaissance knew or intended to 
write in this 3-dimensional manner, one cannot read their minds as to what exactly they 
were thinking as they were writing.  But clearly this 3-dimensional aspect is there in 
Renaissance writing and printing.  I have not as yet discovered any phonological rhyme 
or reason (syntax or semantics) for this 3-dimensional effect, but if it were intentional, 
there would be something like the dropping of the stress in the voice with the front-back 
or out-in characteristic described above. It is clear, however, that with this 3-dimensional 
effect the writing does make the text dance over the page.  
 The invention of Linear Perspective is generally attributed to the Florentine 
architect Brunelleschi, at about the same time as printed Greek in this style came into 
existence, but this may only be coincidental. With the number of glyphs in miniscule 
from earlier centuries which are hyper-script in character, it is doubtful that the writers 
and printers of the Renaissance had intended this 3-dimensional character. Or did they?  
One of the ways the Medieval world represented Perspective in artwork was to note the 
relative importance of the object compared to other objects.  Thus the painting or icon 
had a relative size delineation of objects, rather than a delineation of the space in which 
the objects reside.  In other words it is the relative importance of the object that 
determines its size rather than the distance from the viewer.  But additionally, what was 
in Perspective in Byzantine and Russian iconography was what is called Reverse 
Perspective or Byzantine Perspective, where the lines of the Perspective converge at the 
viewer rather than at some point in the visual space away from the viewer (in the icon).  
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                                       Viewer

Icon Page

                       
 
 
Philosophically the Reverse Perspective centers the icon or page in the viewer and not 
what is viewed.  This is important theologically in iconography and is responsible for the 
interesting feature of Byzantine icons that from whatever angle the icon is viewed the 
subject of the icon is seen to be observing the viewer.  When viewed, the Saint, Christ or 
Theotokos appears to be looking back at the viewer, no matter at what angle from which 
the icon is viewed.  
 
 

                                 or      
 
 
Only the outside-inside ligatures would seem to fit this Perspective category.  It would be 
expected that if there is a 3-dimensional aspect intended by the Byzantine writers that it 
would be in this reverse form of Perspective.  Since Renaissance printing followed the 
style of ligatures found in late Medieval miniscule, the form represented in print would 
likewise be in this Byzantine Perspective, not just capable of being seen in this 
Perspective.  In the example below the sigma (s) is in front of the omicron (o) 
 

                     



 8 

 
Other hypertext ligatures occur where, the hypertext comes in the center of the ligature 
and not at the end of the word as in Ȩͫ.  ǯ, Ɩ and ƙ are typical examples.  Again it 
is difficult to determine whether they are in Linear or Byzantine Perspective.  Byzantine 
would be the most likely Perspective, if a 3-dimensional  effect is the intent.   
 
 
 

     
 
It is not possible to determine whether or not a ligature such as ǯ or Ù are in Linear 
Perspective or Reverse Perspective without other clues from the page and this aspect of 
early Greek printing may be worthy of further pursuit.  If one imagines Ù as a small 
helical compression spring such as that found as battery contacts in small electronic 
devices, the sigma may be seen to have its tail in front of the omicron or behind it. 
However, if one imagines how it is written with one continuous stroke in a 
counterclockwise direction, it becomes evident that the sigma is over the top (i.e. in front) 
of the omicron and the ligature is in Byzantine Perspective. 
 The majority of Renaissance ligatures are simple 2-letter joins where one letter is 
simply tied (joined) to its successor.  The glyph that is the ligature then is simply a 
combination of two easily distinguishable letters, where the shape is not changed but 
simply tied to the next.  ƅ, Ą, ą, Ć, ć, Ĉ, ¦,  Ɨ, Ƙ, Č and hundreds of others, 
fall into this category. Several 3-letter joins can also be found, Ƅ, ¢, ṃ, Ď , « 
Ƣ, ę, ƣ, Ƴ and many others fall into this category.  Some ligatures are entire 
words as joins, this is especially seen in some of the previous examples and many of the 
prepositions, but they occur also in the pronouns Ɗ\, Ƌ, ƌ |, Ǭ and others. 
 Tachygraphy also made an appearance in Renaissance printing, not only in the 
many diacriticals indicating word-endings developed in earlier manuscripts 11th to 15th 
century, for example   ,̉  ̜,  ,̊  ,̕   ̒,   ̬, but also in line with the text itself, ª, ư, Ʊ, ƻ, Ɖ, 
Ǩ, for example.  Others are less formal but nonetheless owe their existence to 
tachygraphic traditions  ǫ, ǧ, ȶ, ǆ, Ḋ, Ḑ, Ḗ.   
 Some letters overhang others, so even if they do not touch each other they require 
that they be formed as ligatures when cast in lead type. ¦,  Ɨ,  overhang the succeeding 
letter so they will form a ligature with the succeeding letter even though they only 
overhang and do not actually touch.  The same is true for the medial tau  õ and the 
alternative gamma Ɛ .  In the former the overhang is to the predecessor and to the latter it 
is to the successor, but the effect is the same.  Double letters also display some 
differences.  Ĺ, Ļ, Ũ, Ń, ï, ð, for instance.  Double pi (Ĺ) always seems to follow 
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the order of  p and then Ý, Ļ  can  have  both forms  Ļ and  ḧ ,  and  there  seems  to  
be  no  syntax defining one preference for the other. Ń, a combination of s and Ý, are 
tightly composed making it difficult to distinguish the two letters that compose the 
ligature (glyph). ï is simply made up of two sͰ's, the second one being open at the top.   
The open-at-the-top feature can also be seen in the Ù ligature.  It should easily be seen in 
what direction open top sigma is written, namely counter-clockwise.  But in the ï 
ligature it is clear that the first sigma was written in a clockwise direction while the 
second was written counter-clockwise, leaving it incomplete (open) at the top. In this way 
the two letters could be written in one continuous stroke.  Stigma ð is a sigma-tau (s + 
t) combination and also represents the number 6.   The evolution of the form shows that 
s + t combination έ → Ȋ → ð. 
 Many of the glyphs differ because of the position they need to attach to the 
succeeding letter.  For instance Ƀ had a curved cap (lintel) to tie itself correctly (at the 
right place to â as in Ƀâ, Ƀã,  Ƀä, Ƀå,  Ƀæ.  Likewise ɋ has a curved cap (lintel) 
to properly join with ɋâ,  ɋã,  ɋä,  ɋå,  ɋæ.  But Ḷ  has a straight cap in order 
to connect properly with Ḷa,  Ḷo,  Ḷe,  Ḷu,  Ḷw etc., and similarly with Ɋ,  in order 
to connect properly with Ɋa,  ɊĄ, Ɋĉ, ɊĊ, Ɋ$, Ɋƨ, ɊƧ etc. Tau and sigma also 
have initial forms which connect to succeeding letters from below, ḫ  - ḫa  ḫͰͱi  ḫo  ḫw, 
and Ʉ  -  ɄĄ Ʉć Ʉĉ  ɄĊ Ʉu  Ʉū  ɄŬ Ʉw.  Because of the fragile 
nature of the type, it was impossible for the early printers to cast type which would 
connect with the succeeding or preceding letters, so a system of two and/or more letter 
ligatures was devised by Aldus and his associates in order to imitate the writing of the 
Renaissance which tended towards cursive.  In a sense this is Aldus' great influence and it 
is, as some have said, a great setback for Greek typography.18 
 Accents and breathing also made for difficulties in early printing.  Sometimes the 
vowel and its appropriate accent and/or breathing were cast together into a single sort, 
and when not needed either the accent, breathing or both were simply cut away.  But this 
method proved unsuccessful, since the typesetter did not always catch the fact that the 
sort which still contained diacriticals and false letters with diacriticals were then 
incorporated by mistake into the text where they didn't belong.  But also the position of 
the diacritical with respect to the ascenders created problems leaving the accent often too 
high above the letter (circumflex) or misaligned left-right as in the grave and acute. 
Eventually printers worked out these problems with additional leading between lines.  
But this also resulted in often misaligned diacriticals.  While in Post-Didot-Porson Greek 
the accents follow precise rules for placement, many of those rules were not adhered to in 
the Renaissance or the Medieval miniscule.  The shape of the glyph often prevented the 
accent being placed directly above the vowel and was placed somewhere in the syllable 
but not necessarily on the vowel.  Appendix 2 shows some examples where this may be 
found. 
 In addition to the calligraphic nature of the written text, Renaissance books were 
often highly ornamented.  Ornaments formed a significant feature of early printed works 
and they functioned as an aesthetic concomitant to the text.  Oftentimes the initial page of 

                                                 
18 Robert Proctor, The Printing of Greek in the Fifteenth Century (Oxford: University Press, 1900) 15.  
Proctor had an obvious preference for Renaissance fonts which used earlier more formal book hands. 
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text whether a chapter or book contained a graphic header, while often section and 
chapter divisions contained an ornamental divider.  Chapter and book endings were often 
ornamented with a graphic figure and sometimes merely with the word TELOS in all 
caps, small caps or uppercase letters.  But sometimes, depending on the printer and his 
preference for ornament, the ornament and the text were combined in a colorful ligature 
such as Ḽ. 
 Greek is often referred to as a musical language with its system of accents and 
breathings (aspirants). The accents, rather than based on stress, were based on changes in 
voice pitch - the grave a lowering of pitch, the acute a raising and the circumflex a 
combination of the two.  The circumflex is thus only possible on a long vowel or 
diphthong.  Many languages from a phonological viewpoint have an aesthetic quality to 
them which makes them pleasant to the ear and in that sense beautiful.  If at this spoken 
level a language can have an aesthetic quality, it surely can have that quality in writing 
and print.  Calligraphy is just a method of putting that aesthetic quality in the written 
word that is in the spoken word. One can therefore expect a certain amount of beauty in 
the printed page, not only in its ornamentation, but also in the text itself.  The 3-
dimensional aspect to early Greek printing contributes greatly to this.  It should be noted 
that printers had a variety of semantically equivalent sorts and the typesetter would have 
a number of options for the ligatures used.19  The typesetter just as the calligrapher is 
responsible for putting the beauty into the text and making it dance.  Clearly the dance 
can be either a tango or a waltz, depending on the typesetter or calligrapher. 
 
Creating a Renaissance Greek font (ttf)-20 
  
 Given that there is a kind of beauty in the Renaissance printed Greek and that 
even though the letter forms seem a bit crude, it is a wonder in the age of computers that 
such fonts have not been devised and that the calligraphic style of Greek has not come 
back into vogue.  It has to some limited extent done so, but has not been overly 
successful since Greek seems cryptic to the beginning student and it is not prudent to 
make it any more so than necessary, with a complicated system of ligatures.  Yet there is 
something of a comeback to these calligraphic styles.  The Greek Font Society and others 
have published works imitating Renaissance typography.21  But even though creating a 
computerized font to imitate this style avoids many of the problems with lead typesetting, 
it has problems of its own.  Choices need to be made and the first choice is to either do 
what the typesetters did or create as set of glyphs which will properly connect with other 
glyphs.  The first alternative involves a huge number of ligatures.  The typesetters 

                                                 
19 Compare the ligatures used in examples 1 and 2 in appendix 2 for different ways of typesetting the same 
text. 
 
20 The font RGreekL2 is a True Type Font and can be downloaded from http://schmidhauser.us/tools/rgl/ , 
Unfortunately it works only in the Windows environment and does not work in Macintosh or Linux 
environments. 
 
21 Pindar's Olypian Odes have been published by the Greek Font Society in French and Greek using a 
Renaissance style typeface.  See: http://www.greekfontsociety.gr/pages/en_publications2004_FR.html 
(accessed June 8. 2009). 
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sometimes had well over 1000 sorts in their boxes.  This would mean that there would be 
more glyphs than the Unicode Private Use area allows.  The second alternative involves a 
large number of glyphs which would connect not only in the right position left-right, but 
also up-down curved straight etc, leaving one to make room for hundreds if not a 
thousand or more possible glyphs with various connection possibilities. If one thinks of 
Unicode WGL4 positions as compartments in a digital box, the problems of early Greek 
printing are much the same as the lead typesetting is to the computer environment.   
 Another decision would be to follow the Unicode standard and do what early 
typesetters did and have accents and breathings in the Greek Extended section or follow 
the keyboard style set up in the way that the font S-Greek works22.   Opting for the 
former would involve a large number of glyphs to accurately represent the accentuation 
methods of Renaissance printing – a number larger than is practical.  If one follows the S-
Greek method then there remains the same problem early typesetters had with misaligned 
accents and breathings except that a more historically accurate  placement of the accents 
upon the syllable is possible, if accents can fall on consonants when the nearest vowel 
does not permit an accent because of its shape. Since there are a large number of 
alternative vowel forms, accurate placement of the accents on each would result in a huge 
number of glyphs, again exceeding the places available in the Greek Extended section of 
Unicode.  So a compromise was made and although it is not perfect and does not follow 
the Unicode standard, the font RGreekL2 is acceptable for most uses.   
 RgreekL2, which stands for Renaissance Greek with Ligatures version 2.0, is a 
large font with approximately 960 glyphs and uses Unicode or WGL4 numbering to 
accommodate the number of glyphs.  However, semantically the font is not a Unicode 
font.  It is beta encoded similar to other Greek fonts which use beta encoding (in an S-
Greek style).  The font is freeware and may be used and distributed freely. However, the 
author retains the copyright, prohibiting modification without permission. It is not an 
imitation of any particular font such as those of Robert Estienne, Froben, Holbein,  
Manutius or Portus.   It is rather a composite font which incorporates many glyphs 
(sorts)23 from each of the many early printers.  The font has achieved a modest 
distribution world wide and is not intended to be a mere curiosity. The font is meant to 
imitate early printed Greek from the age of incunabula to the end of the 18th century.  
The font is organized in such a way that it can be used either as a standard Greek font or a 
font with Ligatures.  The basic Latin section contains control codes and keyboard 
characters for standard Greek with ligatures for  kai\, ou and ou=.   The Latin supplement 
section contains Unicode control codes, prepositional prefixes, alternate letter forms and 
essential diacriticals.  These two Unicode sections are all that is absolutely necessary to 
write Greek in a Renaissance style.   But the Latin extended A section is used for two or 
three letter combinations in order to more adequately imitate the style of Renaissance 
typesetters.  The Latin extended B section is likewise used for glyphs representing 
                                                 
22 Sgreek is a shareware font distributed by Silver Mountain Software.  The font is used to add/compose  
diacriticals from the keyboard and not done, as in many fonts, through pre-composed characters as in 
Unicode and WinGreek encodings. 
 
23 A sort is a piece of lead type put (sorted) into various compartments of the typesetter's box (case).  In this 
way a sort is equivalent to a glyph in a computing environment. The term refers to the physical form of a 
letter or ligature while character refers to the meaning of a glyph.  Hence the term character refers to the 
semantic aspect of the letter or ligature while the term glyph refers to the material form (shape). 
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characters which are variants of those given in the previous section as well as some 
characters from earlier minuscule forms (used in some Renaissance fonts), entire words 
found in most Renaissance printed books and a number of combining characters used to 
make up other ligatures not included in other sections. 
      For those who would use the font mainly as a standard Greek font of "Old Face" 
design, a number of symbols for use in the critical apparatus of a text are provided. 
Because of the size of ascenders and descenders there is more leading in the font than 
normal.  If one wishes one could partially solve this effect with paragraph line spacing. 
One cannot say that the font is complete in the sense that every Renaissance ligature is 
represented; many early printers had at least 500 sorts in their boxes and some had well 
over a thousand. The author of the font continually finds ligatures he has not included.  
The Renaissance printers imitated the minuscule current at their time, and the glyphs they 
used were determined by the minuscule.  Thus this font can also be used as a late 
minuscule font. And it can to a great extent imitate the text of Magdalen College MS. Gr. 
8, (Basil the Great [attrib.], Comm. on Isaiah, 16th century) Oxford.24   The Unicode 
Greek section contains manuscript miniscule forms which can be used, as some 
Renaissance printers did, for more earlier formal book hands, and thus to a modest extent 
can be used to imitate those earlier hands. 
 
  
  
        Vernon Eugene Kooy 
        Hastings, Nebraska 

                                                 

24 See: http://image.ox.ac.uk/show?collection=magdalen&manuscript=msgr8  
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Appendix 1 
 

Ligatures & Alternate letter forms found in RGreekl2.ttf 
 
 
¡      a 

ƀ a 
Ɓ a 
Ƃ  aqi 
Ā  ai  
ā ai final 

Ă  a)l 

ă  a)ll 

ƃ  al 

Ƅ  all 

ƅ an 

Ą an 

ḁ  a)`n 

Ɔ  anti 
Ƈ ac 

ƈ  aorist 

ą ap   

¢ a)po  

ṃ  a)po  
Ć ar 
ć ar 
Ĉ ar 
Ɖ  ara 

ĉ aj 

Ċ au 

Ɗ  au)to 

Ƌ au)tou= 
ƌ au)tw= 
£ b 
ƍ b 
Ǝ b 
Ə g 
Ɛ g 
ċ ga 
Ɠ  gai 
¥  ga\r 
Ɣ    gar   
ƕ gar` 
Ɩ  gar 
¦ gg 
Ɨ gg  
Ƙ gg 
Č ge 
č  gei 
¨  gen   
Ď  geu  

ḃ gh 
ď gi 
ƙ  ginetai 
ƚ gk 
ƛ gl 
Đ gn 
đ go 
Ɯ go 
Ē gr 
Ɲ    
gra/fetai 
Ḅ    gra/mma 
ē gu 
ḅ gx 
ƞ gw 
Ḇ gw 
© d 
Ḿ d 
Ĕ da 
ª  de\ 
ĕ de 
Ė  dei 
Ɵ  dec 

Ơ  dec 
ė  deu 
ơ dh 
Ę di 
« dia  
Ƣ   dia 
ę   dio 
ƣ  dio 
ḇ     
difqogg  
Ƥ do 
ƥ dr 
Ě du 
Ʀ  duadi 
ě  dun 
¬ e 
Ƨ e 
ƨ e 
Ʃ e 
ƪ  e)gw 
ƫ ei 
­ ei 
® ei 
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Ƭ ei= 
ƭ ei 
Ʈ  ei)=nai 
Ư  ei)=nai 
Ḋ  ei)=nai 
ư ei)=nai 
Ʊ  ei)si 
ḋ  ei)sin 
¯ ek 
Ʋ el 
ṁ  e)/latton 
Ƴ  ell 
ƴ en 
° en 
Ḍ en/ 
±    ec 
ḉ  e(ca/gion 
Ƶ e)peidh` 
Ĝ  epeu 
²  e)pi 
ƶ  e)pi 
Ʒ  e)pi 
Ƹ  epi 
ḍ e)pi 
ĝ  er 
ƹ er 
Ḏ er 
ḏ es 

Ḑ  e)stai 
Ğ  e)sti 
ƺ  e)sti 
ƻ e)sti 
ḑ  e)stin 
Ƽ et 
Ḓ  etai 
ƽ  eto 
ƾ eu 
³ eu 
ḓ eu 
Ḕ  eu)qei=a 
ḽ exo 
ƿ v 
ḕ v 
Ṁ h 
ǀ h 
ǁ h 
¸ h 
¹ hn 
Ḗ  h(/misu 
ǂ q 
ğ qa 
Ġ qe 
ġ      qei 
Ģ qh 
ģ qi 
ǃ ql 

Ĥ qn 
ĥ qo 
Ħ qr 
Ǆ  qro 
ǅ  qrw 
ħ qu 
Ĩ in 
ǆ in 
Ǉ k 
ǈ k 
ĩ ka 
º  kai 
ǉ kai\ 
& kai\ 
Ǌ  kan 
» kata`   
ḗ     kata\ 
ǋ kefa/laion 
Ḙ    kera/tion 
ḙ kh 
ǌ ki 
Ḛ kl 
Ī ko 
ḛ  kotu/lh 
ǎ kn 
Ǐ kr 
Ḝ  ku/oqh 
Ǎ  kwn 

ǐ l 
Ǒ la 
ǒ lo 
¼ ll 
Ḟ  li/tra 
Ǔ lo 
Ḹ  lo/goj 
ǔ m 
ī ma 
½  mai 
Ǖ  ma/twm 
¾  men  
ǖ  meq 
Ǘ  me`n 
ǘ  men 
Ǚ  men… 
Ǜ  mes… 
ǜ meta` 
¿ meta` 
ǚ     mh 
Ĭ  mhn 
ĭ mi 
Į mn 
Ḡ mna= 
ǝ mo 
į mu 
İ  mui 
Ǟ mw 
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ǟ  mw=n  
Ǡ n 
ǡ n 
Ǣ  nik 
ǣ c 
ḡ cesth` 
Ǥ oi 
ǥ   oi(on  
Ḣ  o)lkh/ 
Ǧ on 
ǧ on 
Ø on 
Ù oj 
Ǩ      o(ti 
ǩ  ou)=de  
ḣ  ou)gi/a 
Ú  ou)k  
Ǫ  ou)=ka 
Ḥ  ou)=n 
Û  ou)~n 
Ü  ous   
 ǫ  ouj  
Ǭ  (ou(~toj   
ḥ P 
Ý p 
ı pa 
ǭ  pai 
Ǯ  par 

ǯ  par  
ǰ  para 
Þ para  
Ǳ parakei/menoj 

Ĳ pe 
ĳ pei 
ß  per  
ǲ  per 
ǳ  peri 
Ǵ  peri  
Ḧ  peri 
à  peri  
Ĵ  phn 
ĵ pi 
Ķ pl 
ǵ plhqunti 
ǹ or 
ķ pn 
ĸ po 
Ƕ po 
Ĺ pp 
ĺ pr 
á  pro  
Ƿ  pro 
Ǹ  proj 
Ļ pt 
ḧ pt 
ļ pu 

Ľ pw 
â r 
ã ra 
ä ri 
å ro 
æ rw 
ç s 
è s 
é sa 
ľ sa 
ê  sai  
Ǻ  san 
ǻ sau=ta 
Ǽ sb 
Ŀ se 
Ḩ se 
ǽ  sei 
Ǿ  sei 
ŀ sh 
ǿ  shn 
ë sk 
ì sq 
í  sqai 
Ȁ  sqai 
ȁ si 
Ł si 
Ȃ  ska 
ȃ  skh 

Ȅ  sko 
ȅ sm 
î so 
Ȇ so 
ȇ  sou 
ḩ sou 
Ń sp 
ń spa 
Ņ spai 
ņ span 
Ň  spo 
ň   spw 
ï ss 
ŉ   ssa 
Ŋ ssan 
Ȉ  ssh 
ŋ  ssw 
ð st 
ȉ st 
Ȋ st 
Ō sta 
ñ  stai 
ō ste 
Ŏ stei 
ŏ sth 
ȋ sth 
Ő sti 
ő sto 
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Ŕ stu 
ŕ stw 
ł     su 
Ȍ sf  
ò  sun 
ó sx 
Ŗ  sxa 
ȍ sxe 
ŗ  sxei 
Ȏ sxh 
ȏ sxh 
Ř  sxhn 
Ȑ sxi 
ȑ sxn 
ř  sxo 
ḹ  sxo/lion 
Ś  sxr 
Ȓ sxu 
ś  sxun  
Ŝ  sxw 
ô sw 
ȓ sw 
Ȕ  sw~n 
õ t 
ö ta 
ŝ ta   
Ḭ ta 
÷  tai  

ø  tai  
ù  tai 
ȕ taj 
ú  tau  
Ȗ  tau=qa 
ȗ  tau=ta 
Ş te 
Ț  ter 
ş tei 
Ḽ  te/loj 
Ţ th 
ţ  thn 
Ș  thn 
ș  thj 
Ť ti 
ť ti 
ṅ ti 
Ḯ ti 
ț  tik 
Ḻ tl 
Ŧ     to 
Ȝ to 
ȝ to  
Ȟ  ton 
ȟ  tou= 
û  tou 
ḭ tou 
ŧ Ƞ 

ȡ  tro 
Ũ tt 
ũ tu 
Ȣ tw 
ȣ tw|= 
Ṅ  tw~|  
Ȥ twn=  
ü u= 
ý u 
ȥ u/  
Ū ui 
Ȧ  un=  
ū  un 
ȧ  un= 
þ u(p 
Ȩu(persuntelik 

ȶ uj 
Ŭ uj 
ȩ  usi 
ḱ  usi 
Ȫ f 
ḿ f 
ȫ fi 
Ȭ fo 
ȭ fr 
ŭ xa 
Ȯ  xai  
Ů  xan 

ȯ  xari 
Ȱ Ȱ 
Ű   xhn  
ȱ xq 
ű xi 
ḳ  xo/a 
Ḵ  xoi/nic 
ḻ  xoroj 
Ų xr 
ų xw 
Ŵ  yan 
Ȳ ye 
ŵ yei 
ȳ yh 
Ŷ yi 
ŷ yu 
ȴ yw 
ÿ w= 
ȵ w 
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Tachygraphy- 
 
    ̂   hn 
    ̉   aj 
    ̊   an 
    ̋   ein 
    ̌   wj 
    ̍   ej 
    ̎   aij 
    ̏   o\n 
    ̐   eri  
    ̑   en [oj] 
   ̒    oij 
    ̕   hj 
    ̖   ein 
    ̗   en 
   ̙    ij 
   ̚    hj 
  ̛    hr 
  ̜    ar 
  ̝    wr 
  ̞    wr 
  ̟    an 
  ̠    au 

 
  ̡    aj 
  ̢    oij 
  ̣    ej 
  ̤    ij 
  ̥    hn 
  ̦    ein 
  ̧    in 
  ̨    ij 
  ̩    ara 
  ̪    hn 
  ̫    ein 
  ̬    in 
  ̭    aij 
  ̮    ou 
  ̯    oj 
  ͂     wn 
  ͋   ...twn 
  ͌   ...twn 
  ͍   ...tw/n 
   ͠     wn 
   ͡     wn 
   ͢     wj 
 

Hyper-script- 
 
  ͣ 
  ͤ 
   ͇ 
  ͔ 
  ͥ 
  ͦ 
   ͊ 
   ͕ 
  ͧ 
   ͎   
   ͏ 
  ͨ 
  ͐ 
  ͓ 
  ͖ 
  ͑ 
  ͩ  
  ͒ 
  ͈ 
  ͪ 
  ͫ 
  ̘ 

 
   ͉ 
  ͬ 
  ͭ 
   ͮ 
  ͯ   
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Ligatures made-up from combining glyphs- 
 
ȷ   =>   ȷo  ȷm  ȷs  ȷq  ȷw 
Ḁ  =>  Ḁa  Ḁe  Ḁi  Ḁo  Ḁw  
Ḃ   =>   ȸḂ  ȿḂ  ɀḂ  ɃḂ   
ȸ   =>   ȸm  ȸĉ ȸ¹ ȸã ȸä ȸå ȸæ 
Ṇ  =>  Ṇa Ṇo Ṇu Ṇū ṆŬ Ṇw 
ȹ  =>  ȹĉ  ȹ®  ȹ³ ȹͰh ȹi ȹͱu ȹͰū ȹͱŬ 
Ⱥ   =>  Ⱥâ  Ⱥã Ⱥä  Ⱥå Ⱥæ   
ḵ   =>   ḵa ḵͰͰͰͰi ḵo  ḵu ḵw 
Ṃ  =>  Ṃi Ṃn Ṃj Ṃu 
ḷ   =>    ȸͱḷ   ɀͱḷ  ɏḷ   
Ȼ   =>  Ȼâ   Ȼã  Ȼä  Ȼå  Ȼæ ȻƲ ȻƳ 
ȼ  =>  ȼĄ  ȼĉ  ȼĊ  ȼͱ¹  ȼǀ 
Ƚ  =>  ȽĄ  Ƚĉ  ȽĊ  Ƚ¹  Ƚǀ Ƚh 
Ⱦ  =>  ȾĄ  Ⱦĉ  ȾĊ Ⱦ i 
ȿ  =>  ȿi  ȿ¹ ȿâ ȿã ȿä ȿå ȿæ 
ḝ   =>  ḝa  ḝo ḝu ḝw ḝȵ 
ḟ   =>  ḟa  ḟā ḟĆ ḟo ḟu ḟū ḟw ḟȵ 
ɀ  =>  ɀĄ  ɀĉ  ɀĊ ɀ³ ɀm ɀo  
Ɂ  =>  ɁĄ  Ɂĉ  ɁĊ Ɂɂ 
ɂ  =>  ɂĄ  ɂĉ  ɂĊ  ɂƧ 
Ḷ  =>   Ḷa  Ḷo  Ḷe  Ḷu  Ḷw ḰḶ 
Ƀ =>  Ƀâ  Ƀã  Ƀä  Ƀå  Ƀæ 
Ʉ  => Ʉć ɄĄ Ʉĉ ɄĊ Ʉu Ʉȧ Ʉw 
Ʌ  =>  ɅĄ Ʌĉ ɅĊ Ʌk  Ʌĩ ɅĪ Ʌm 
Ɇ  => ɆĄ  Ɇĉ ɆĊ Ɇǀ  ɆƧ 

 
ɇ  =>  ɇĄ ɇĉ ɇĊ ɇƧ ɇƩ ɇh  
Ɉ  =>  ɈĄ  Ɉĉ  ɈĊ Ɉǀ  ɈƬ  Ɉƨ 
ɉ   =>  ɉĄ  ɉĉ  ɉĊ  ɉǀ  ɉh  ɉƧ 
Ḫ   =>   Ḫa  Ḫe  Ḫi Ḫh  Ḫo  Ḫͱu Ḫw 
Ɋ  =>  ɊĄ  Ɋĉ  ɊĊ Ɋ$ Ɋƨ  ɊƧ 
ɋ  => ɋâ  ɋã  ɋä  ɋå  ɋæ 
ḫ   =>  ḫa  ḫͰͱi  ḫo  ḫw 
ḯ  =>  ḯn   ḯo  ḯp  ḯy 
Ḱ  =>  ḰÝ  Ḱß  Ḱɂo 
Ḳ   =>  Ḳa  Ḳo  Ḳw  Ḳȵ  
Ɍ  =>  Ɍâ  Ɍã  Ɍä  Ɍå  Ɍæ 
ɍ  => ɍĄ ɍĉ  ɍĊ ɍǀ  ɍƩ 
Ɏ => ɎĄ Ɏĉ  ɎĊ  Ɏǀ  Ɏƨ 
ɏ  => ɏĄ ɏĉ ɏĊ ɏǀ ɏƨ ɏo  ɏw   
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Appendix 2 
Some Illustrative Examples: 

 

 
 

Example 1- Apollonius of Alexandria, On Syntax (Frankfurt: Franciscus Portus, 1590) 
Digitized by Google 
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Example 2- Apollonius On Syntax (Venice: Aldus Manutius, 1495) Compare the ligatures 
with the previous Portus example. See: http://schmidhauser.us/docs/apollonius-
bib/Manutius.1495.1st.pdf  
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Example 3- Erasmus Novum Instrumentum (Basel: Froben, 1516) Digitized by Bibles.org 
UK 
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Example 4- Dionysius Longinus, De Sublimate (Amsterdam: Wetstenios and Smith, 
1733)  Digitized by Google 
 
 

 
 
Example 5- Aristotle De Interpretatione (Venice: Aldus Manutius, 1495-8) See: 
http://net.lib.byu.edu/aldine/11Aristotle.html  
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Example 6- Proclus Diadochus, Platonic Theology (Frankfurt: A. Portus, 1618) 
Digitized by Google 
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Example 7- Porphyry Isagoge Aristotle Opera Vol. IV Scholia Collegit C. A. Brandis 
(Berlin: G. Reimer, 1836)  Digitized by Google 
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Example 8- Plato Opera quae extant omnia (Geneva?: Stephanus, 1578) 
From the Library of John Adams digitized by Sloan Foundation. See: 
http://www.archive.org/details/platonisoperaqua01plat  
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Example 9-  Icon in Reverse Perspective (Note the floor and the chairs)  The Icon is by 
Andrei Rublev  ca. 1410 "The Hospitality of Abraham"  Tretyakov Gallery Moscow See: 
http://experimentaltheology.blogspot.com/2008/07/notes-on-theology-of-icons-part-4.html   
 
 
 
 


