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U. Neddermeyer 

A /'• 

WHY WERE THERE NO RIOTS OF THE SCRIBES ? 

First results of a quantitative analysis of the book-production 
in the century of Gutenberg 

In Henrik Ibsen's The Pillars of Society, written in 1877, the conse¬ 
quences of the industrial revolution are discussed. One of the leading 
characters, Konsul Bernick, assumes that comparable changes happened 
some centuries earlier, and states : « When printing was invented, plenty of 
scribes lost their jobs ». The shipyard foreman Aune replies « Would you 
have been all that pleased about it, Mr. Bernick, if you'd happened to be a 
scribe then ? » If Konsul Bernick's or, rather, Ibsen's assumption is correct, 
printing caused a sudden disappearance of the handwritten book and, there¬ 
fore, resulted in unemployment and poverty of the scribes. However, did 
Gutenberg's invention really have a similar effect on the fifteenth century 
writers as, four centuries later, the introduction of the power loom had on 
the weavers ? Why was there no rioting of the scribes and no machine-
breaking in those days ? To answer these questions, the proportion of hand¬ 
written to printed books available on the fifteenth century « bookmarket » 
needs to be established and the changes the production of handwritten books 
was subject to after Gutenberg have to be understood. To this end, a quanti¬ 
tative analysis of the book-production in the late Middle Ages is required. I 
have already discussed methodical problems of such an analysis in detail in 
vol. 28 (Spring 1996) of the Gazette du livre médiéval , p. 23-32. Therefore, 
subsequently only the main results are specified : 

1) The grand total of incunabula is likely to be in the region of 27 000 
printed items. Analysis of the average size of editions reveals a strong rise 
from 350 to about 1000 copies as from the year 1480 through the end of the 
century, preceded by only a slight increase from about 230 to 350 copies 
from the year 1460 to 1480. 

2) Today, about 130.000 medieval manuscripts are available for 
scientific research in Central European libraries, 75 000 of which were 
written in the fifteenth century. Cautiously estimated, they represent just one 
fifteenth of all books that were written in this period. 

3) The share of the dated manuscripts has risen rapidly from the thir¬ 
teenth to the fifteenth century. In later periods only small changes have 
taken place. On the basis of these facts, the relative fluctuations in, and the 
absolute number of, books written in each year can be determined. Diagrams 
[1] and [2] show the results. 
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The 75 000 codices which date back to the fifteenth century are what 
remains of somewhat more than 1.1 million copies written in fifteenth 
century Germany. At first sight, the second figure may appear to be quite 
high. However, compared to the more than six million copies printed by 
local presses in the second half of the century alone, it is actually rather low. 
Thus, already during the very first decades following its invention print 
became a superior competitor of the handwritten book. About 75% of the 
books completed between 1400 and 1500 in Central Europe were produced 
mechanically, although printing was only used in the second half of the 
century. This conclusion already takes into account that the volume of an 
average incunabulum (after leaving press) was only about half that of an 
average manuscript (in its bound state, such as it is counted in our statistics). 
In the rest of Europe, the dominance of the printed book reached about the same level. 

But did the new craft really cause a sudden stop of the scribal work or 
just a small decrease in the number of manuscripts copied ? In other words : 
Did the printing press supplement or supplant the scriptoria ? As was to be 
expected, the results presented in Diagrams [1] and [2] show that, in the 
fifteenth century, printing had at least the same effect on the scriptoria as, in 
the nineteenth century, the introduction of the power loom had on the 
weavers. A substantial rise in production from the turn of the century to the 
decade beginning with 1460 suddenly turns into a rapid fall in the 50 years 
following 1470. Further analysis reveals that, from the year 1470, the work 

in all Central European scriptoria rapidly declined, from Switzerland, Austria and Bavaria to the North-East and to the Netherlands. Accession of 

manuscripts to libraries decreased in every town and in every ecclesiastical 
order (as shown on Table [2] below). Moreover, already in the early 
seventies of the fifteenth century a similar development can be observed in 
Italy and France. Everywhere, in the course of just a few years, manuscripts 
were replaced by printed books. (Diagram [2] shows the decline in the total 
production.) Already in 1472, the number of books printed in Central 
Europe exceeded that of the manuscripts. (This is shown by Diagram [3]. 
Please also refer to Table [1].) 

Over three decades, the number of books completed by German scribes 
dropped to just 20% of its initial level. (The line marked by white circles in 
Diagram [1] shows the decline in total production.) Here you have to take 
into account that in those days numerous books represent autographs, or 
texts of which only one or two copies were required, like inventories, 
minutes, transcripts, or even secret records. The decline in output was 
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(1460-69 = 100) 

later copies of texts 
written before 1450 

-O— number of manuscripts 
accessed 

— amount of text written 

1400- 1410-1420- 1430- 1440- 1450-1460- 1470- 1480- 1490- 1500-
1409 1419 1429 1439 1449 1459 1469 1479 1489 1499 1509 

Diagram 1. Manuscripts produced, 1400-1509 

Diagram 2. The end of the « Age of the manuscript » 
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therefore even more dramatic, if we only take those manuscripts into 
account that continued to be made to multiply literary texts. (In Diagram [1], 
they are represented by the line marked by black squares.) During the initial 
decades of the sixteenth century copying of texts already existing in one or 
more copies dropped below 10% of the level persisting before 1470. Apart 
from that, the format and size of the average manuscript was decreasing. (In 
Diagram [1], this is illustrated by the line marked with asterisks.) The 
underlying reason for that is a quite sudden change in the outer form of the 
average manuscript caused by the fact that, at the time, printed books 
smaller than octavos were not available on the bookmarket. From 1480, the 
scribal work was more and more reduced to those types of books the 
reproduction of which was impossible or proved to be unprofitable for the 
printers. This leads to the conclusion that the printing press replaced rather 
than merely supplemented the scriptoria. From the beginning of the 16th 
century, handwriting was used but occasionally to distribute literary texts. 
Since then, the term « manuscript » can be used as a synonym of « personal 
copy », « concept », or « early stage in the making of a printed book ». 

1400-
1449 

1450-
1459 

1460-
1469 

1470-
1479 

1480-
1489 

1490-
1499 

1400-
1500 

A: Manuscripts : Central Europe 468 167 195 143 79 63 1122 
B: Printed Books: Central Europe 6 74 632 1336 3542 6144 
C : Smaller Size of Printed Books 

taken into account 
3 37 316 668 1771 3072 

Share of the Printed Text =C/(A+C ) 2% 16% 69% 89% 97% 73% 

1400-
1449 

1450-
1459 

1460-
1469 

1470-
1479 

1480-
1489 

1490-
1499 

1400-
1500 

A: Manuscripts : Europe >936 >373 >457 >327 >164 >127 >296 
B: Printed Books: Europe 6 94 1592 4478 11020 18488 

C : Smaller Size of Printed Books 
taken into account 

3 47 796 2239 5510 9244 

Share of the Printed Text =C/(A+C) <1% <9% <71% <93% <98% <80% 

Table 1 : Books Produced 1400-1500 (in 1000) 

Had all manuscripts then been written by professional writers, during the 
course of one generation more than 80% of them would have lost their jobs. 
Yet only a few more or less insignificant, shortlived, and early protests of 
scribes were recorded throughout Europe. The first one was raised in 1472 
by the professional writers of Genua, another, in 1473, by Briefmaler, Kar¬ 
tenmacher und Formschneider — i. e. « the painters of letters, cardmakers 
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and cutters of moulds » of Augsburg, a third, in 1477, by the stationers of 
Lyons. Had there been many more, they would have come down to us, 
because the people affected, the scribes, are our main source of knowledge 
of the past today. Finally, there are no indications of the literate stratum of 
society suffering from unemployment or poverty then. Quite the opposite ! 
The six million books printed in Germany through 1500 had to be paid for 
by someone. Although prices decreased to about one fifth of a comparable 
handwritten book, all in all, on estimate, about two million florins changed 
hands. (These figures are based on the prices paid for several hundred 
handwritten and printed books.) Thus, in the last quarter of the century more 
money was spent on books than at any time before. The contents of the 
bestselling printed books do not differ much from that of « normal » 
manuscripts. The printers used to offer only a reduced selection of texts, a 
considerable quantity of which copied by hand was already in existence. 
Taking into account format, number of pages, sizes of editions, and prices in 
Central Europe, at least 40% of the turnover was made with liturgical texts, 
Bibles, and handbooks for priests. These books were used — and must, 
therefore, have been bought — by the same people that had already been 
involved in the making of manuscripts. 

60000 

50000 

40000 

30000 - -

1 I Printed Books: Basel 

I I Printed Books: Netherlands 

I \ Printed Books: "Germany" 

Mss.: Central Europe 

20000 --

10000 

Different Volume of Printed Books & Mss. Taken Into Account 

1450 1454 1458 1462 1466 1470 1474 1478 
1452 1456 1460 1464 1468 1472 1476 1480 

Diagram 3. Manuscripts andPrinted Books in Germany, 1450-1480 
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Thus, no riots, no protests, no poverty, and no unemployment. Various 
reasons can be found for the fact that in spite of the significant structural 
changes in their profession Gutenberg's invention was no real threat to the 
existence of the scribes. More often than not, the social consequences of 
mechanisation of book-production were alleviated by the fact that the 
writers were supported by ecclesiastical institutions, offices or prebends. Up 
to the year 1450, the majority of the manuscripts had not been paid for, 
often the writer needed the book for himself, or it was meant to enlarge the 
library of the religious community he was a member of. In Germany, profes¬ 
sional scribes and religious communities mainly or even partly earning their 
living by selling books were the exception. Furthermore, in each of the four 
generations living before 1470, the production of handwritten books had 
doubled. Thus, the vast extension of the bookmarket was made possible only 
by individual scribes working to their limits, even if there was a con¬ 
siderable rise in the total number of literates. Initially, professional work¬ 
shops and stationers still received sufficient orders, while people who had so 
far copied texts by hand for their own use quickly turned to the new product 
where possible. Actually, these conclusions are confirmed by the differences 
that can be observed between the secular clergy, the mendicant friars and 
several religious orders and communities. (Table [2] shows detailed 
figures.) 

1450-
1459 

1460-
1469 

1470-
1479 

1480-
1489 

1490-
1499 

1500-
1509 

1510-
1519 

1520-
1529 

Female Orders etc. 97 100 90 73 85 47 53 48 
FVC 75 100 86 44 26 39 24 15 
OCart 87 100 98 41 29 27 13 7 

Total 86 100 74 40 32 23 21 16 
OSB 87 100 72 41 31 20 22 13 
OP/OFM 98 100 56 36 33 18 11 8 
Regular Clergy 81 100 69 33 24 19 25 19 

Secular Clergy 86 100 71 27 20 16 16 13 
OCist 73 100 51 34 24 12 11 1 

Table 2 : Decline in Manuscript Production (in % of the level of 1460-1469) 

Many professional scribes continued to be in a position to earn their 
living from writing documents, inventories, letters, minutes, etc. — i. e. texts 
that were uneconomical to be reproduced by printing. My studies concentr¬ 
ate on the production of literary texts. However, it can be shown that, at the 
time, the amount of documentary material written by hand rose to a high 
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degree. As Erich Meuthen states, « In the fifteenth century, the great flood 
of documents and files characteristic of modern Europe set in » {Das 15. 
Jahrhundert, 2. Aufl., München 1984, p. 90). Furthermore, in the wake of 
the new craft a variety of new jobs was created. Masses of printed books had 
to be corrected, rubricated, bound, and sold. The new opportunities are 
mentioned by several contemporaries. One of the most interesting examples 
can be found in the dedication to the Expositiones in Summulas Petri 
Hispani, printed around 1490 in Lyons. The editor, Johann Trechsel, proud¬ 
ly announces : « In contrast to xylography, the new art of impression I'm 
practising ends the career of all the scribes. They have to do the binding of the books now. » 

Sic prima in buxo concisa elementa premendi 
Parva quidem scribe damna tulere bono. 
Ast ubi divisas Germania fudit in era 
Inciditque notas iisque ter usa fuit, 
Extemplo inventis cesserunt artibus omnes 
Quas solers potuit scribere dextra notas. 
Sic prius in pretio mendicant, dextera donec 
Calluit impressos docta ligare libros. 
Principioque rüdem nunc artem hanc ipse Joannes 
Trechsel eo duxit, quo nihil veterius. 

Actually, in the last quarter of the fifteenth century, several monasteries 
whose scriptoria had produced quite a number of books took to mass-pro¬ 
duction of book-covers and bindings. Some, mainly communities of the 
Brothers of the Common Life that used to sell many manuscripts, even set 
up their own printing press. Others provided accomodation within the walls 
of their cloister to a travelling printer. The generally positive reaction to the 
new mechanical art is reflected by various songs of praise celebrating the 
invention of Gutenberg. One of the most outstanding examples can be found 
in an early printed Breviarium Ratisbonense. In the introduction of this 
Bamberg edition of 1495, there is the following assertion from the pen of 
Rupert, Bishop of Regensburg, which reads: 

Hominis unius vires, etas, vita, agilitas, labor et diligentia olim vix sufficiebant 
ad Voluminis unius studiosam completionem ; quippe multos in Voluminis unius 
exaratione rationis usum perdidisse accepimus ac in miserabilem devenisse 
dementiam. Nunc vero jocundo ac hilari animo magna Codicum multitudo brevi 
temporis spatio per impressoriam artem fieri potest, unde tanti benefica munus 
post virium humanarum decrescentiam ex visceribus misericordie Dei ad nos 
usque pervenisse nemo ambigere debet. 

Bishop Rupert seems to have been in quite a merry mood, too, when he 
wrote this. But his witty remark reflects his and his contemporaries' relief 
that, from that time, books could be obtained more easily and more cheaply 
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than by any earlier generation, and — more important still — without the 
tiring effort of writing. In fact, many scribes had complained about their 
fatiguing work. In the incipit or explicit of several manuscripts the following 
phrase is repeated : « Three fingers write but the whole body works ». This 
exclamation was used already in a manuscript of the eighth century 

{Monumenta Germaniae Histórica, Leges III, 589). I quote some more from the lament of the unknown scribe : 

O quam gravis est scriptura : oculos gravai, renes frangit, simul et omnia 
membra contristai. Tria digita scribunt, totus corpus laborat. Quia sicut nauta 
desiderai venire ad proprium portum, ita et scriptor ad ultimum versum. Orate 
pro martirio indignum sacerdotem vel scriptorem sed habentem Deum pro-tectorem. 

« Would you have been all that pleased about [the invention of printing], 
if you'd happened to be a scribe then ? » When Ibsen wrote this question in 
1877, it was obviously meant rhetorically. However, asked whether they 
approved of the new craft, most scribes in the era of Gutenberg would have 
replied with a definite « Yes ». 

Uwe NEDDERMEYER 
Universität zu Köln 

This presentation is a summary of part of my study Von der Handschrift zum gedruckten 
Buch. Schriftlichkeit und Leseinteresse im Mittelalter und in der frühen Neuzeit. Quantitative 
und qualitative Aspekte that will be printed in the series. Buchwissenschaftliche Beiträge aus 
dem Deutschen Bucharchiv München, 2 vol., Wiesbaden 1997. A short paper has already been 
published to introduce the fundamental question: « Wann begann das 'Buchzeitalter'? »; in : 
ZhistFschg 20 (1993), 205-216. Methodical problems are discussed and further literature is 
given in : « Möglichkeiten und Grenzen einer quantitativen Bestimmung der Buchproduktion 
im Spätmittelalter », in : Gazette du livre médiéval 28 (1996), 23-32. 
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M. Beit-Arié, N. Pasternak 

COMFORT OF READING, COMFORT OF WRITING 

SOME REFLECTIONS ON LINE MANAGEMENT 

In the concluding overview, specially written for the much awaited 
compilation of papers by Ezio Ornato and his colleagues, La face cachée du 
livre médiéval, E. O. referred again to the segmentation of the copied text, 
using this time a most adequate term (following a similar employment in 
Italian by Marilena Maniaci in her dissertation) : gestion de la ligne (pp. 
662 and 668), and once again presented the conflicting interests in managing 
justified written space. E. O.'s contributions and nomenclature inspired us to 
review our analysis and classification of line management in some 3600 
recorded dated or named manuscripts written in Hebrew script produced 
both in the West and the East. While re-examining the Hebrew practices we 
noticed that they seemed not to comply with E. O.'s elegant theory of bilan 
énergétique {La face cachée, pp. 122-124), which, if valid for manuscripts 
written in Latin characters, may not be universal. Further analysis of the data 
accumulated in Sfardata, the codicological database of the Hebrew Palaeo¬ 
graphy Project, as well as thorough study of individual manuscripts, will 
clarify how well-founded the following observations are. 

Line management in Hebrew manuscripts is a more complicated process 
than that required in Latin script or Greek manuscripts, since it involves a 
much more complex choice-making or instinctive reaction than the mere 
bisecting or abbreviating of words, so common in Latin and Greek scripts. 
As a matter of fact, word division, ergometrically the simplest and econo¬ 
mically the cheapest justification mean, was employed only in a very small 
portion of the dated manuscripts, and significantly only in two areas. 
Abbreviating final words was also not widely employed. 

Hebrew professional scribes, as well as learned copyists who copied 
texts for their own use, strove usually to produce even lines, and in order to 
accomplish, even if not rigorously, this time-consuming goal they inherited, 
developed and practised a large variety of means and devices. Therefore, an 
analysis of the complex line management in Hebrew manuscripts may shed 
more light on this dynamic aspect of book production. These scribal layout 
devices are aimed to fill up empty space at the end of the line, prevent 
exceeding the margin and place protruding letters or words in ways which 
would not blur the margin boundary line. However, for the purpose of 
studying text legibility, comfort of reading and scribes' input in terms of 
time, attention, effort and materials, solutions meant for justifying left 
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margins practised by Hebrew scribes could best be grouped in the following 
two categories: 

— solutions that do not interfere with the integrity of the last word ; 
— solutions that do not refrain from dismembering the last word in 

various ways. 
The letters used as numbering thereafter are used also to designate the 

related examples in the illustrations. 

Devices of the first group (final words left intact). 

A. Inserting graphic fillers designed in various shapes (partly in forms 
of letters, complete or stunted [A']), usually conforming to regional types. A 
widespread practice in the East and the West, employed in 69% of the dated codices. 

B. To the graphic filler device should be related the practice of filling up 
the line by the first letter of the first word of the next line. Indeed such a 
practice is apparently part of the most common practice of anticipating next 
words (see in the second group in detail), but we believe that the confine¬ 
ment of this sub-practice to single letters alone makes it similar to a graphic 
filler (particularly when these single letters are not marked), as both scribe 
and reader would have been aware of the graphic « filling » function of any 
meaningless solitary letter in the Hebrew (or Arabic transcribed in Hebrew 
characters), and could hardly conceive it as dismembered part of a word. 
The single anticipating letters are found in 1 1% of the copies. 

C. Dilated or constricted last (or penultimate) letters. The commonest of 
all practices, to be found almost in all medieval manuscripts. The fact that 
only 0.75% of the dated manuscripts were found to avoid this practice 
demonstrates that the device is inherent in the sheer usage of the Hebrew 
script. The stretching of the last or penultimate letter was performed in two 
ways — either the letter as a whole was extended (sometimes even magni¬ 
fied), in one stage, or a « tail » was attached to one of its strokes following 
the completion of its normal tracing, thus making it reach the left margin-line. 

D. Minimising the size of last letters, particularly when they exceed the 

margin, or switching to a current-type script so as to reduce the size of last letters and make them fit into the line. These devices can be classified to¬ 

gether with the previous practice. 

E. Spacing the last letter of the last word, or leaving extra space before 
the last word, or the graphic filler, or the anticipated next word. 
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F. Filling the space left at the end of the line with the following word 
written slantwise (mostly downwards), thus enabling it to fit somehow the 
margin. The practice was common only in the Near East, where it is witness¬ 
ed in 57% of the manuscripts (77% in the fifteenth century; 65% in Yemen, 
91% in the fourteenth century), and in Byzantium, where it is found in 31% of the dated codices. 

These solutions of non-interference with the integrity of the last word 
demand from the scribe a certain amount of foresight, watchfulness and 
alertness, even a quick or instinctive calculation or assessment while ap¬ 
proaching the left margin. Before reaching the vertical boundary line the 
scribe will have to estimate the space left compared to the length of the next 
word and make an ad hoc decision whether to continue the fluent, regular, 
copying and fill up the assumed space left with one of the filling-up devices 
(such as inserting graphic fillers or a single letter taken from the beginning 
of the following word), or leave a blank space before transcribing the word, 
or space its last letter, or extend it, or compress it, or rather decide to pro¬ 
trude into the margin while writing exceeding letters in a small script, or 
avoid exceeding by writing the word diagonally. These solutions undoubt¬ 
edly provide comfort of reading, hardly hinder the fluency of reading by 
confusion and misreading, while achieving an aesthetic presentation of the 
written space. On the other hand, they seem to increase the input of scribes 
and copyists in time, energy, concentration and even calculation, and are 
surely time consuming and costly. Applying the approach of the bilan éner¬ 
gétique to these non-dismembering justification practices reinforces the 
obvious linkage between the copyist's greater input in line management and 
the better legibility of the text, while clearly demonstrating the preference 
for the fluency of reading over the fluency of copying, resulting in higher 
costs of production. It seems that the contradicting financial interests and the 
interests of legibility are not balanced. However, we should review the 
practices of the second type of line management, and particularly the pro¬ 
portions of both types employed by the same scribes before passing any 
judgement on the energetic balance in Hebrew bookwriting. 

Devices of the second group (solutions that involve dismembering or 
bisecting the last word). 

G. Anticipating the next word — filling up the space left at the end of 
the line by writing as many letters of the last word as the boundary margin 
allows and then re-writing the complete word at the beginning of the 
following line. Sometimes, particularly in France and Germany, a scribe 
would even write all the letters of a long word but the last one, and then 
rewrite the entire word at the beginning of the next line. In about half of the 
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copies produced everywhere there is a tendency to write certain last letters 
of the anticipating word-portion in a stunted shape, omitting one or two 

strokes. This time-and space-consuming custom was practised in all geo-cultural areas since the earliest extant Hebrew codices and can be found in 

63% of the dated manuscripts. Naturally the distribution of the practice is 
not chronologically or geographically even. In France and Germany, for 
instance it is employed in 86% (91% in the thirteenth and fourteenth cen¬ 
turies) of the codices, while in the Middle East (excluding Yemen) only in 
37% (47% in the fifteenth century). 

Formally this most common device can be indeed classified with the first 
group, since the word-dismembering is artificial and the integrity of the 
word is restored in the next line; but from the viewpoint of reading ease it is 
obvious that such a device may hinder the fluency of reading and confuse 
the reader, who may interpret the dismembered part as a word by itself, in 
spite of the frequent marking of the last letter by a dot, usually identical in 
shape to the abbreviation (shortening) mark. Consequently, this marking, 
meant to indicate cancellation, or alert the reader from being misled by the 
layout trick, could have easily been mistaken for an abbreviation. Indeed, 
the custom to amputate the last letter can be understood as indication that 
the anticipating letters should not be confused with a word, though certain 
amputated final letters are employed in shortening of words. 

For the opposite reason we included in the first category of practices the 
similar reduced practice of filling up with only the first letter of the 
anticipated word, since it is obvious that the reader would not be confused 
by a single letter (Hebrew has no independent single-letter lexemes) and 
would regard it naturally as a graphic filler. If we are justified in this diffe¬ 

rentiation, the small percentage of the employment of a single-letter filler should be subtracted from the above-mentioned statistics. Within the one-

letter practice one is entitled to differentiate between those scribes who 
marked the single-letter fillers by a dot (7% of all copies) and those who did 
not mark them at all (4%). It seems that only unmarked single-letter fillers 
should be classified as non-dismembering graphic fillers, as the marked ones 
could have been perceived as one-letter abbreviation (or a Hebrew numeral). 

H. Placing exceeding letters above the end of the part of the word-
segment written within the justification. The custom is noticed in 33% of the 
dated copies (15% in the thirteenth century, 40% in the fifteenth century; 
58% in Iberia, Provence and the Maghreb, 68% in the fourteenth century; 
but, only 2% in Germany and France and 4% in Yemen). There was a natur¬ 
al tendency to write the upper letters of these « double-decker » words in a 
smaller size. In more than a quarter of the manuscripts the practice is 
confined to the last letter which is written on top of the penultimate letter. 
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Despite the fact that the two parts of the word are not really separated, the 
word is not written in a linear manner and is visually bisected. 

I. Writing exceeding letters vertically, usually upward, along the margin 
line. The device was not widely practised. It is found only in 9% of the 
corpus (14% in the Franco-German areas). 

J. Writing exceeding letters at a distance in the margin. A considerable 
space is left between the two parts of the bisected word. Readers can very 
likely miss the marginal completion of the word, particularly when the 
device is applied in one-column copies or in the margins of. the second or 
the third column in multi-columns layout. This line management stratagem 
is employed in 15% of the dated copies in general, 38% in Ashkenaz (17% 
in the thirteenth century, 50% in the fifteenth century) but less than 2% in the Orient. 

K. « Lexitomy » — the commonest practice of Latin and Greek scripts of 
dividing words between the end of the line and the head of the following 
line is present only in 9% of all the dated manuscripts, and significantly only 
in two territories: Italy, where about half of the extant dated copies were 
produced, and Yemen. In Italy it can be observed in 10% of the copies, 
while in Yemen word-division was practised in 36% of the codices. 
However, in about half of those manuscripts produced in Italy only proclitic 
morphemes, such as the definite article or various prepositions (up to three 
letters, but mostly just one) attached to the Hebrew word, were cut off and 
conspicuously marked by infralinear vowel signs. This strictly grammatical 
bisection, coupled by the distinct marking, allows us to doubt whether such 
a variant should be classified within the dismembering solutions or rather 
with those that preserve word integrity. Grammatical bisection is noticed 
also in Yemen, but mostly in texts written in Arabic (in Hebrew script), in 
which only the definite article al-is likely to be separated from the rest of 
the word. The elimination of the this variant reduces the practice of word 
division among Hebrew manuscripts to 5%. In grammatically unconditioned 
word bisection in Italy and elsewhere the first separated part or both dis¬ 
membered parts were usually marked by a hyphen sign in the margins. In all 
these manuscripts the practice is employed in a very limited number of lines, 
and in part of the pages (or columns) only. 

L. Abbreviating final words is also not widely employed. Abbreviations 
in Hebrew manuscripts are always confined to a mere shortening, usually 
cutting off the final letter, or the two last letters, mostly the plural or female 
morphemes, but never contracting words. Moreover, the same abbreviated 
words may occur within the line. Though in 15% of the dated manuscripts 
shortened words were documented, we believe that in many copies such 
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abbreviations were not employed more frequently at the end of the lines than 
within the lines. The very fact that no elaborate abbreviation system was 
ever developed in Hebrew books obviously reflects the preference for 
legibility. 

At first glance, line management of the second category requires from 
the scribe and copyists less input and attentiveness and enables him to in¬ 
crease his copying speed. Consequently, obeying the negative correlation 
between speed of copying and legibility, the reader is bound to invest more 
time and attention in his activity, since the dismembering stratagems of the 
scribe interfere with the fluency of reading, breaking its pace and sometimes 
even obstructing the understanding of the text with various obstacles. The 
comfort of copying results in most cases in the discomfort of reading ends of 
lines, but also in cheaper costs of production. However, a detailed obser¬ 
vation cannot ignore several contradicting facts: the most common device of 
anticipated letters does not require foresight, nor does it impede copying 
fluency, but increases the copying load and the writing space; the unnatural 
two-floor device, the distant conclusions in the margin and surely the less 
frequent device of vertical writing must have hindered to some degree both 
copying and reading. It seems that apart from applying lexitomy and 
shortening, both practices employed only in small portions of our witnesses, 
even the scribes did not gain considerably from using dismembering 
devices. They certainly invested less attention and alertness, but the regular¬ 
ity of copying, and therefore its fluency, was probably restrained. 

Before attempting to analyse and understand these data we should check 
whether the two categories of stratagems are applied together in the same 
copy and what is the extent of manuscripts using only one kind of devices. 
Without supplying complex statistics, which involve sophisticated retrieval 
procedures, we can state confidently that many scribes mix devices of the 
two categories. Most scribes manipulate and blend several devices, some¬ 
times up to six ! As for combinations, alternatives and exclusive employ¬ 
ment of one category alone, at this stage we can provide statistics regarding 
those manuscripts which refrain from using any dismembering means, in 
other words, those which clearly favoured comfort of reading over comfort 
of copying. The percentages exclude the anticipation practice, which we 
regarded as an artificial dismembering, but include anticipation of single 
letters. In general, such clear declaration of preference and demonstration of 
interest is found in 42% of all the dated codices; 44% in the Sefardic zone; 
16% in the Ashkenazic zone; 37% in Italy ; 52% in the Byzantine zone; 65% 
(74% in the twelfth century) in the Near East; 48% in Yemen. The remain¬ 
ing percentages do not necessarily represent exclusive employment of the 
dismembering practices of the second category. Many scribes, as was 
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Graph. 1-2 : Line-management devices of the first group (last words left intact) 
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emphasised above, applied devices of both categories, and almost all of 
them used the dilatation/compression and, to a lesser degree, the various 
spacing means as well as graphic fillers, all of which imply a certain amount 
of forethought and reduced speed of writing. Thus, these figures are striking 
indeed. They suggest that the fluency of reading was clearly preferred over 

production input in almost half the Hebrew surviving dated codices, while most of the rest exhibit mixture of scribes' and readers' interests. The case 

of the Franco-German manuscripts needs further inquiry. No doubt the 
massive usage of the anticipating letters reduced considerably the percent¬ 
age there. If we exclude this artificially dismembering device, as its classi¬ 
fication within the second category may be debatable despite its apparent 
obstruction for the reader, and remove it from our statistics, the manuscripts 
that avoid separation between word letters will comprise an overwhelming 
majority of 72% in general (53% in Ashkenaz). 

The energetic imbalance in Hebrew line management which seems to be 
dominated by legibility rather than economical consideration and was shared 
by professional scribes and owners-copyists alike, is reinforced by the 
remarkable phenomenon of applying variform line-endings. Contrary to his 
Latin and Greek counterpart, the Hebrew scribe not only employed a stun¬ 
ning multiplicity of stratagems, but tended to constantly change, combine 
and mix them. Such a diversified management required more attention and 
inventiveness, decreased the regularity of copying, surely slowed down its 
pace and demanded a greater input in book production. On the other hand, 
the reader seems again to profit from the changing manifold line-ending 
solutions, as the repetition of the same (or a limited choice of) device — 
demanding a lesser input on the part of the scribe — may have damaged the 
reading comfort by the monotonous appearance of the lines. 

It should be stressed that all our figures relate to the amount of manu¬ 
scripts showing this or that practice. So far we have not carried out any 
survey on the frequency of each device within a codex, or the ratio of justi¬ 
fied lines and the total number of written lines. Such surveys will no doubt 
cast more light on the dynamics of bookwriting. Likewise, we should also 
check systematically if modes of script, levels of quality, extent of use and 
textual genres of the texts copied influenced the choice of practices and their 
distribution. As was indicated, we did not notice any difference in line 
management between copies produced by hired scribes and user-produced 
books which amount to half the dated manuscripts. Examination of the 
devices applied in Biblical manuscripts, for example, shows no great 
difference from the general tendency. These usually de-luxe copies exhibit 
larger or similar extent of employment of the devices of the graphic fillers, 
anticipating letters and exceeding letters spaced in the margin, while 
showing a lesser use of the « double-decker » practice, an even greater 
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decline in shortening, a very limited use of slanting final words, and a com¬ 
plete avoidance of lexitomy. The restraint in interfering with the integrity of 
the last word in the sacred text as against the proliferation of the anticipating 
device is illuminating. It may convey that anticipating letters were not 
considered an obstruction to reading, and what is more important, to the 
faultless transmission of the Scriptures, and that this practice should indeed 
be included with the first, non-dismembering category. 

Notwithstanding our findings on the clear supremacy of the interest of 
reading in the management of Hebrew book production, we cannot escape 
from looking for another, non-functional, non-economical consideration or 
impulse which guided or inspired Hebrew scribes and readers in their ob¬ 
sessive use of multiple justification practices. It seems that their prime 
stimulus was neither financial restrain, nor comfort of reading, but rather 
aesthetic — the pursuit of even lines by all means, the buds of which can be 
traced already in the Dead Sea Scrolls, more than two thousands years ago, 
where some of our devices were hesitatingly used. This aesthetic drive was 
perhaps promoted by some of the strict religious regulations of writing the 
ritual Pentateuch scroll, forged in late antiquity in Palestine and Babylon 
and retained to this day. This artistic concept of book (or roll) design was 
very early cultivated into a diversity of prevalent devices and fashions. 
Many of them were shared by different areas, some of them were developed 
only in certain territories, while most shapes of the graphic fillers were 
conform to regional types. All scribes had at their disposal a stock of 
traditional devices practised in their area and time from which they would 
draw their individual choice. Multi-hand manuscripts reveal that usually 
there are some differences in the combinations of practices among scribes 
who work together, and conspicuously in the form of the filler, so much so 
that these personal variances serve as a most convenient tool for distinguish¬ 
ing between different hands which share the copying and a similar script. 
Within the stereotyped regularity and conventions of book production, line-
ending stratagems provided the Hebrew scribe the chance to express his 
individuality and creativity. It seems that by the end of the twelfth century, 
or even earlier in some areas, scribes were not so much concerned with the 
functional purpose of the devices as with their instrumentality for demonstr¬ 
ating their craftsmanship, inventiveness and virtuosity. French and German 
scribes who would frequently apply at the end of one line the combined 
devices of spacing, filling up with letters of the anticipated word, amputating 
the last one of them and inserting a graphic filler at the end surely could 
have replaced the four different devices by one practice alone, if their main 
concern had been to justify the margin as quickly as possible and not to 
exhibit their scribal mastery. Similarly, the continuous switches from one 
single practice to another can also be explained by the scribes' urge to dis-
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play their penmanship skill. In Yemen the slanting of final words lost its 
original function when the practice was employed in the majority of the page 
lines, turning into a sheer conventional decorative mean. 

Thus, dialectically, scribes themselves, trapped in a powerful tradition, 
eager to manifest the diversity and the proficiency of their performance, 
impaired their copying pace and increased scribal input, but also damaged 
the ease of reading. In general, considerations of fluency of both writing and 
reading, and economic and ergometrie interests of both production and con¬ 
sumption seem to be suppressed in Hebrew manuscript books by aesthetic 
instinct and tradition, inherited multiple fashions and scribal virtuosity. 
Hebrew manuscripts, in short, call for a modified theory, or premises, of 
« energetic balance ». 

M. B.-A., 
Nurit PASTERNAK 

The Hebrew University, Jerusalem 
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D. Muzerelle 

LA MACHINE A ROULER... LES CODICOLOGUES ! 

Une longue tradition paléographique (la codicologie n'étant alors même 
pas encore née) veut que les séries de piqûres, destinées à positionner les 
lignes rectrices sur la page, ait été, dans certains cas, exécutées au moyen 
d'un instrument commode : la roulette. C'est là une opinion qui remonte au 
moins au XIXe siècle, et dont il est probablement vain de vouloir rechercher 
l'origine : l'idée en aura naturellement surgi en voyant un cordonnier ou un 
sellier utiliser cette sorte d'outil pour opérer les avant-trous préparant une 
couture. Aussi ne s'est-on guère demandé si, en procédant un peu rapide¬ 
ment à cet amalgame, les érudits ne s'était pas laissés abuser — ou, pour 
employer une expression du français populaire, ne s'étaient pas « fait 
rouler». L'idée est si communément répandue que, dans mon Vocabulaire 
codicologique (Paris, 1985), je n'ai eu aucune hésitation à proposer une 
définition cet instrument et à en esquisser une reconstitution. 

Tout récemment, un article de Joseph A. Dane («On the shadowy 
existence of the medieval pricking wheel», dans Scriptorium, t. 50, 1996, 
fase. 1, p. 13-21) est venu jeter de sérieux doutes sur l'existence, et même la 
vraisemblance d'une telle pratique. Cette excellente étude vient corroborer 
l'incrédulité que j'ai moi-même acquise entre-temps à ce sujet. J'y suis ce¬ 
pendant parvenu sur la base d'arguments assez différents de ceux sur les¬ 
quels s'appuie l'auteur cité ; aussi me paraît-il utile de faire état de mon 
propre raisonnement pour soutenir l'opinion qu'il vient d'exprimer. Le 
renvoi à la publication sus-mentionnée me dispensant de reprendre, fut-ce 
sous une forme très abrégée, les tenants et aboutissants de l'affaire, j'entre¬ 
rai donc directement in medias res. On me pardonnera si, ce faisant, je suis 
amené à reprendre, ici et là, des observations qui y ont déjà été faites, sans 
me croire obligé de multiplier les renvois. 

Rappelons, pour commencer, qu'aucun spécimen de cet instrument n'a 
apparemment survécu. Mais la très mauvaise connaissance que nous avons 
des outils relatifs à l'écriture (comme de tant d'autres objets de la vie cou¬ 
rante) conservés ici et là dans les musées, souvent sans avoir été reconnus 
pour ce qu'ils sont, ôte une grande part de son poids à cet argument. Le fait 
qu'on ne le trouve pas (que l'on sache) représenté dans les enluminures 
médiévales qui figurent le copiste au travail n'est pas plus probant : on sait à 
quel point ces représentations sont le plus souvent schématiques, se 
contentant d'offrir au «lecteur» de l'image les objets symboliques per¬ 
mettant d'identifier la fonction et l'occupation du personnage. On n'y 
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rencontre guère non plus de compas, alors que les traces visibles sur le 
parchemin prouvent, sans aucun doute possible; que cet instrument a été en 
usage (au moins dans certains cas). Il est déjà plus inquiétant de constater 
que les calligraphes du début du XVIe siècle, qui ont pris grand soin 
d'inventorier et de faire représenter l'outillage nécessaire à leur art, n'en 
offrent pas non plus d'exemple. Mais, comme on sait, l'argument a silentio 
n'est qu'un demi-argument, si même il en est un ; et l'on pourrait tout à fait 
concevoir qu'un outil en usage dans une période reculée du Moyen Age ait 
définitivement disparu antérieurement à ce témoignage. Des mutations tech¬ 
nologiques majeures, telles que l'introduction du papier, auraient fort bien 
pu y contribuer. 

Pour tirer l'affaire au clair, il ne reste donc que deux voies : 1) recons¬ 
tituer abstraitement ce qu'aurait pu être cet outil pour se demander si ses 
performances auraient pu être compatibles avec les exigences du métier de 
copiste ; 2) observer attentivement les piqûres présentes sur les feuillets 
pour examiner si elles peuvent s'accorder avec l'usage d'un tel instrument, 
et même si certains détails ne trahiraient pas son emploi. En effet, parmi les 
indices qui pourraient dénoter de manière indubitable l'utilisation de la 
roulette, on peut notamment penser à des anomalies provoquées par un 
défaut d'écartement ou d'alignement des pointes de l'outil, et qui se repro¬ 
duirait à intervalles réguliers au sein d'une même série de piqûres. 

La seconde voie est celle qui a été préconisée depuis longtemps par les 
meilleurs spécialistes de la piqûre, E. K. Rand et L. W. Jones, à la veille de 
la seconde Guerre mondiale. C'est aussi dans cette voie que paraît vouloir 
s'engager, en définitive, l'auteur que j'ai cité, tout en soulignant les énormes 
difficultés que soulève pareille enquête. Mais peut-être n'a-t-il pas, préa¬ 
lablement, poussé assez loin dans la première voie. 

Commençons donc par reconstituer, très schématiquement, la physio¬ 
nomie de cet outil (Fig. la). Il devrait se composer d'une série de pointes, 
disposées en étoile autour d'un moyeu tournant autour d'un axe. L'ensemble 
devrait être fixé dans l'embrasure d'une fourche, prolongée par un manche, 
un peu à la manière des rayons d'une roue de bicyclette. 

La première question qui se pose est celle de la longueur de ces rayons. 
Il est peu probable que la technologie médiévale ait été capable de produire 
des pointes de métal d'une certaine longueur (Fig. lb) sans que ceux-ci aient 
eu tendance à se tordre ou à se briser sous l'effet de la pression qu'il faut 
appliquer à l'outil pour le faire avancer tout en perçant une épaisseur non 
négligeable de parchemin. Il paraît donc plus raisonnable d'imaginer le 
« dispositif tournant » comme une tranche circulaire de bois dur à la 
périphérie de laquelle sont fichées un certain nombre de pointes (Fig. le). 
En réalité, la manière dont ce dispositif est réalisé concrètement importe 
peu. Seuls comptent, en définitive, le rayon de la roulette — c'est-à-dire la 


