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Systems of grouping and division are a more basic and durable
feature of a given metrological system than are the absolute values
of its measures.

Witold Kula, Measures and men, 1986

... itis not merely the shapes of the letters and the manner of making
them that requires study but also their size, the spacing between lines,
the size and proportion of the printed page ...

B.L. Ullman, The origin and development of humanistic script, 1960

To mention both typographic, and in the same breath/sentence,
grids, is strictly tautologous. The word typography means to
write/print using standard elements; to use standard elements
implies some modular relationship between such elements; since such
relationship is two-dimensional, it implies the determination of
dimensions which are both horizontal and vertical.

Anthony Froshaug, ‘Typography is a grid’, 1967



Introduction

The typography of Aldus Manutius has been of enduring interest
to designers and historians. In particular, the printed images of the
letters cut as punches, probably by Francesco Griffo of Bologna, to
the sizes called for by Aldus at Venice in the last decade of the fif-
teenth century, have been scrutinized by workers bent close over
letterform styles, their classification and attribution. Of these, the
Greek- and Latin-script cursive styles of letter, introduced by Aldus
as suitable for printing classical texts, have been subject to search
by historians for the specific styles of handwriting on which Griffo
may have been required by Aldus to ground his interpretations,
perhaps to endow them with authority as standards long before
such a notion became institutionalized.

As a typographer and teacher, not a historian, my interest in
Aldine typography lies less in the styles in which his letters were
dressed than in his use of spaces to convey visually the intrinsic
structure of the language. Although my pre-war art education had
had ‘The History of Styles’ as a required area of study, which
included Renaissance lettering, and calligraphy — as this had been
developed in the wake of the invention of printing from prefabri-
cated types and spaces — my first chance to look closely at the typo-
graphic construction of Aldine pages, free of the heavy breathing
of arare-books reading room, came in 1957 when I found an
Aldine Seneca in a local second-hand bookshop.

I'was attracted to the work, not by the italic characters in which
the book was composed, nor by the technical quality of the print-
ing, which was rather poor, but by the use of the simplest of all
possible means — one size of type —to create a close correspon-
dence between the hierarchical order of the work and the spaces
selected to define that structure at its differing levels: from the
space between words at the level of a phrase, to the grouping of
parts at the level of the document as a whole. Although the text
had obviously been planned with rubrication in mind, that work
had been left undone with no detriment to structural integrity.
Even though I could read neither Greek nor Latin, the one-to-one
relationship between the two dissimilar systems — the linguistic
and the spatial - was unmistakable. The job needed no additional
variables by way of colour or letterform sizes to help the reader
to chart a self-selected course through the seas of Seneca. The
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Seneca edition served to overturn the cart on which the apples of
my pre-war art education had been piled, geometrically.

At the time of finding the Seneca, I had little experience of the
detail of the system of typographic measurement, such as the sub-
division of the type size — the em quadrat — associated with the
hand-composition of founder’s type, or the set values and spacing
sorts of mechanically engineered composition systems. As a conse-
quence, I was not at first curious about the actual structure of the
system of measurement — the typographic norms — used by Aldus
to orchestrate the labours of his editorial assistants, compositors
and pressmen; nor of the principles of spacing that had earned
him the accolade as bearer of the palm of printing, as this had been
awarded by the writing masters — the language teachers — of the
day (see the side-note). Furthermore, histories of printing tech-
nology had left the impression that printers — working before
the divorce of typefounding from the printing trade, to become a
separate industry —had contrived to put types and spaces together
without reference to a system of measurement.

Later, it became clear that Aldus must have commanded a very
refined system of dimensional control, long before manufacturers
of types and spaces for sale to the printing trade sought to regular-
ize type body sizes (mould sizes) on the grounds of providing
printers with more technically efficient work methods. It also
became clear that Aldus’s scale of dimensional values was a func-
tion of the type-casting system, not the consequence of the diktat
of some external ruler, such as the King’s foot, ‘Madame Guillo-
tine’, or some other unrelated unit of measurement determined for
their own use by a local guild of metalworkers. This is not to sug-
gest that the laterally adjustable mould with its sub-structures,
such as registers and stops for the positioning of matrices, came
into existence fully fledged, with no precursor in late-medieval or
early Renaissance technology. Nor is it to suggest that Aldus was
the father of this system. My guess is that in-house typographic
norms had been around since Gutenberg sorted mechanized script
into sub-sets by reference to common character widths — say, no
more than five or six groupings in all — then constructed a set of
fixed-width moulds to suit. If so, then the spacing sorts cast from
such moulds would vary in width, in correspondence with the sub-
sets of character width (a printing type being a space with a letter
caston top).

Itis noticeable that Gutenberg’s mechanical-looking letters
needed little if anything by way of side-bearings to set one letter
off from its neighbours in the context of a word. I suspect that the

I0

‘Since up to now the palmin the art of
printing has, by general consent, been
awarded to Aldus Manutius, I will fol-
low him and state that the space he left
when the first five symbols are inserted
in the text, should be twice that which
we have left between words where no
punctuation mark intervenes. As for the
last symbol, you should leave a space
double that which we have given to the
other five symbols — or at least a third
more, as we find in the practice of Aldus
Manutius.’

Thus the writing master Juan de Yciar
with Juan de Vingles, writing around
1530 (‘Concerning the proportions
which should be observed when writ-
ing”). Here the printer, not the scribe, is
seen as the standard bearer. From Osley
(1980, p.145).

Der SchriftgieRer (The typefounder)
(Jost Amman, woodcut, 1568).

Carter (1969, p.18) questions the relia-
bility of this as regards the ‘pyramidal
things’ on the shelf and in the caster’s
hand. Alan May, in conversation with
me, has tentatively suggested that these
could be fixed-width moulds: precur-
sors of the laterally variable mould.
However, more recent research by Stan
Nelson and others has now convinced
him that these ‘pyramidal things’ are
adjustable as to character width.



development of the more complex, laterally adjustable mould
with its attachments was in part a solution to such problems as the
need to provide slightly differing side-bearings for the rounder,
roman-styled lowercase characters, so as to achieve the snug
fitting required to define word images; and, possibly, for casting
combinations of two and three characters on a common body;, as
commonly found in the Greek and Latin cursive character sets
made by Griffo at the call of Aldus. Certainly, the laterally
adjustable mould would have speeded up the casting of types.

Be all this as it may, what matters about the structure of Aldine
in-house norms was their combinatorial potential when used iso-
morphically by Aldus; and by his type designer, Griffo, to propor-
tion the primary dimensional attributes of the character sets he
cut for the firm, as these notes seek to show.

In the early days of printing, type sizes (mould sizes) were identi-
cal with the base-line to base-line (line-increment) of the job for
which the type had been specifically made to print, there being no
‘leading’ at the time for increasing the space between lines of con-
tinuous text, other than by casting types from a mould larger in its
body-sizing component than the mould for which the letters had
been dimensioned to fit in the first instance. Clearly, knowledge of
the proposed line-increment of a job, relative to the maximum per-
missible number of lines per page, was a precondition of type
design and punchcutting at this time in the development of typo-
graphy. It is one of the arguments of this essay into Aldine norms
that the line-increment (mould size) determined for the text pro-
vided the punchcutter with his scale of values for gauging the
grosser dimensional attributes and ratios of a projected set of
characters, without compromising judgement in the treatment of
lower order detail, such as the thickness of strokes and the treat-
ment of serifs.

Measurement indicates that Griffo used the same system of
dimensional reference for character face proportioning as that
used by Aldus to define the functional grouping of parts at higher
levels of linguistic order. These notes begin an examination of this
relationship as it may be gleaned from the pages that Griffo’s let-
ters were specifically sized to print. In other words, as distinct from
pages printed from his types as cast from moulds larger in the body
than the mould size / line-increment initially selected by Aldus for
the composition of the job in hand. New typefaces at this time
were made-to-measure.

Type spaces

Alan May comments:

‘Character fit was normally achieved by
adjusting the width of the matrix — by
filing if too wide or by “botching” if too
thin. Even after adjustable registers
were acquired, this was done so that
subsequent castings would match those
produced at the justifying stage.’

In aletter to me (13 February 1997)
James Mosley wrote: ‘I think you are
right. Leading of text matter for aes-
thetic reasons is largely an 18th-century
(and later) habit, and although there
are rare instances of line-spacing in
early printed books, apparently to bulk
out a short text, the spacing involved is
generally considerable, amounting to
the whole body size.

Cast leads are referred to by Pierre
Simon Fournier (Manuel typographique,
vol. 1,1764), and also by T. C. Hansard
(Typographia, 1825). In the later 18th
century, the practice also developed of
casting types on a larger body than that
for which they were cut, Pica on
English, for example. My observations
of printing in earlier centuries suggests
that the founders generally cast types to
fit the body very tightly, and that print-
ers used them without leading. Some of
Plantin’s pages have ascenders touching
the descenders from the line above.
Sometimes, of course, a printer or
founder may not have had a mould to fit
a specific set of matrices, in which case
there may appear to be some line-
spacing.’

II



With these constraints in mind, particular reference will be
made to the typography of the first and last of the jobs that Griffo
did for Aldus Manutius before handing in his cards in 1502. These
were: a lowercase Greek running-hand for the Greek text of the
bilingual Greek grammar of Constantine Lascaris (the Erotemata),
as supplemented and edited by Aldus and manufactured by the
printer, Andrea Torresani, in 1495; and the character sets needed
to fit the thirty-two line page of the projected octavo classics series
which began publication in 1501, and which comprised Greek and
Latin running hands with a common set of Roman-styled capitals,
and a set of Arabic numerals. In addition, reference will be made
to the control system of the renowned roman-styled Latins cut by
Griffo for Bembo’s De Aetna of 1495/ 6, and to the second and third
of his Greeks. (The first and fourth Greeks being those of the
Lascaris primer and the octavo classics series, respectively.)

My primary concern is to put the case that the Aldine typographic
norms provided a unified system of dimensional reference for use
on both axes of the page and at every level of order. Of secondary
interest to me is the notion that the mould sizes/line-increments
called for by Manutius following his first major experience of typo-
graphic design — the production of the Lascaris primer of 1495 —
were gauged by reference to a scale of dimensional values derived
from combinations of the spacing sorts of the Lascaris types. An
early venture of Aldus into printing, this primer also served to
introduce this grammarian — at the age of forty — to the innermost
secrets of the new technology: its measuring device, the laterally
variable mould.

I'will also suggest that the mould used for the first casting of the
Lascaris types not only sired subsequent mould sizes called for by
Aldus but that it may also have fathered the name-designated type
sizes of subsequent centuries. In the early part of the sixteenth
century, throughout Europe, there was interest — to say nothing of
downright forgery — in both the literary content and the typo-
graphic syntax of Aldine publications, especially the forty-seven
titles of the standardized octavo series. Here are obvious grounds
for a link between the Aldine system and the system of type sizes
that appeared later.

12

For a detailed account of the processes
entailed in cutting punches, see
Smeijers (1996).

The term ‘black art’ is often used to refer
to secrecy in the methods used by the
early printers. Mathematics was also
known as the ‘black art’ associated with
the devil’'s work, as evidenced by the
mathematician’s ability to predict the
future in respect of such events as an
eclipse. At a more mundane level, the
sliding mechanism of the two halves of
the printer’s type-casting mould for pro-
portioning the widths of spacing mater-
ial and the various widths of Latin let-
ter, is not so very different in principle
from the short scale sliding on a gradu-
ated scale to give fractional readings, as
invented by the Burgundian, P. Vernier
(c.1580-1637). [ am grateful to my col-
league Alan May for this observation.



Design analysis 2 Aldine character sets: relative proportions

The following notes show the relative proportions of the major
dimensional attributes of Griffo’s character sets: within a set,
between sets of differing type body size, and between Greek and
Latin sets of the same and different type sizes.
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29 First Greek, first casting (mould size: approx. 6.3 mm)
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30 First Greek, second casting (mould size: approx. 7.4 mm)
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31 Second Greek (mould size: approx. 5.8 mm)
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32 DeAetna roman (mould size: approx. 5.8 mm)

100% tibuss quico die impenohius bacchaban
g mubtis in dactsfibi facichar excundi
wiam: nterdum guogs de repence tplls
fub pedibus cxiliens manere nosunoin 5§ mw appee.

400%
e . _.,
m: mt d L 1 5
—_ [— ——— i — s —_—_— .-_':-_.‘.
The 7’ in ‘interdum’ is inverted; its horizontal alignment indicates
that the x-height is centred on the body.
100% n-us []j.fl CAECIT lﬂrEmI{{rﬁ,ﬂH.Eﬂdﬂm Although this
tur: pedes duplidi calciamento ita pro- e second creek
Emr afeHivdiffioufratem comparato e have the same body
amtir., Abeo cratere quemduxi,mons Zﬁ;tﬂztvzzziﬂo '
per fundae fadum infurgir aleenfu difft il Note the
rising word-space
cillimo partim falcbris 11npad1mnhu5 in the enlarged
{: segment.
400% —
3’;] wra bt | |l 7 _
e & : _ ' tufpre body iite!
% - : .
e\g u L R (EXTLTE,
ﬂr'n‘:ﬁ*u '
x—h4. 7 ——
sprace. © uf v
! 1
wrefusdiffian .
' : bovid HRE,
% LA it 28] =€
— s —m mm s s T hhﬁm{-ﬁmf-ﬂ“
et Fovl,
Lt 7 CO Cr Iluhr!":[’ﬁ’mn{.'.
_-_3” _— - base lurie,

x-height / line-increment ratio — 5 : 12 units
capital-height / line-increment ratio — 7: 12 units
x-height / inter-x-height ratio — 5: 7 units



33 Third Greek (mould size: approx. 4.2 mm)
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The capitals used with this Greek —

the lowercase of which was made for
use on a folio page — are identical with
those sized for use with the 4 mm of the



34 Fourth Greek (mould size: approx. 4.0 mm)
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".-H' 'rlpdrd.r,.inp -rF:l'-l-l:-l il larger body.

{.ﬂm ;:;:':I':'r':::ﬂwh!‘” ""”P"" Sophocles, 1502
P AT LR P ':r.,-n_.-- (BL.687.b.2)
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x-height / line-increment ratio — 4 : 12 units (1: 3)
capital-height / line-increment ratio — 6 : 12 units (1:2)
x-height / inter-x-height ratio — 4 : 8 units (1:2)



35 Latin cursive (mould size: approx. 4.0 mm)
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Ovid, Metamorphoses, sig. QIV
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x-height / line-increment ratio — 5 : 12 units
capital-height / line-increment ratio — 6 : 12 units (1:2)
x-height / inter-x-height ratio — 5: 7 units



36 Latin cursive and fourth Greek (mould size: approx. 4.0 mm)
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N ofe p E‘Tﬁ ;-;:u ,uwpau‘utvar
s l ) es poa T =
. nﬁz—m WX __a:'a_*.m_w”a; £
il- _ T P - =_'._|l|-t
S __'x?’__ﬁ’ﬂﬂs r: mJ‘t s tm;::tpq =-
= =i
- I
i e
st C DM Emwrlt alUFJ’F_ﬂF 1L{ﬁw:au: TIfe i
. L LI I 1 Ere)
Having to fit a Greek quart into a Latin pint pot proved to be the
main stumbling-block in the Lascaris job of 1495. Griffo’s problem
of combining Greeks and Latins sequentially was beautifully
resolved some five years later when it came to making and co-
ordinating the Greeks and Latins needed for the composition of
the thirty-two line page of the octavo classics series, the last of the
jobs he did for Aldus.
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i!'rlh'ln.:” I.E'lﬂ Lr- Ern:lr:.l.:r Hllﬂﬁﬂl‘in".uf: F ﬁ[l:["l [5E
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TARppedt | T -:!'-I'L-l'r.un;-:l"l'd: M AMBTE TEPE TIAS
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At this stage in the development of
Greek type, the letterforms had not yet
been ‘colonized’ by the Latins, and still
carried the mark of stylus in wax.

Ovid, Metamorphoses, sig. A2V
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38 Schematic representation of dimensional relationships
shown at the same sub-modular unit size
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First Greek, first casting First Greek, second casting
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Second Greek De Aetna roman
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x: lowercase vowel-height or x-height
Third Greek Fourth Greek & italic c: capital-height
Quadrat: 4.2 X 4.2mm Quadrat: 4.0 X 4.omm A: ascender/ descender range

(capital-height as fourth Greek) p: diacritic range
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