The Durability of Fifteenth-century Type

Michael Pollak

From a review of references to early typecasting and typesetting practices, the
author computes the amount of labor required to handcast 1,000 pieces of type in
the fifteenth century, and reaches a figure of fourteen man-hours. As a means of
determining the ability of the type to withstand succeeding blows of the platen and
the other wear brought about by setting, cleaning, and distributing the type, he
applies this labor cost to the publication of a fifteenth-century book, the works of
Flavius Josephus printed at Venice in 1486, postulating different sizes of editions.
Working on the assumption that excessive labor costs per copy would have made
this book and others like it uneconomical to produce, he concludes that incunable
type was able to withstand at least 10,000 to 20,000 blows of the platen but suggests
that its life expectancy was actually much higher. He supplements his cost analysis
by citing other evidence to show that incunable type was fairly durable.

No specimen of type metal, authoritatively identified as having been
manufactured during the first few decades following the invention of
printing, has yet been discovered. Maurice Audin, it is true, has
concluded that certain type characters recovered from the bed of the
Sadne River at Lyons about 100 years ago are of either late fifteenth-
century or early sixteenth-century origin [1, pp. 9-10]. The fact
remains, however, that today there is absolutely nothing we can see,
touch, or feel with the complete assurance that it is really one of the
many millions of pieces of type cast for the 1,700 or more printing
plants which flourished at one time or another during the incunable
period. And even if we are fortunate enough to unearth a cache of
unused fifteenth-century type some day, only a breakdown test of the
unique find on a wooden handpress, using paper and ink similar to
those of the incunable era, could provide us with a meaningful
estimate of the durability of fifteenth-century type—which is to say,
the number of impressions incunable type was capable of with-
standing before it became too worn to continue producing work of
acceptable quality.
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The significance of the matter lies in the fact that the number of
copies of a book which could be printed depended greatly upon the
life expectancy of the type available to the printer. If type was so soft
that it would wear out quickly, then a large edition was possible only
if the printer could provide an immense quantity of type with which
to do the job, or if he could replenish the type as it deteriorated. If, on
the other hand, type was fairly durable, a printer who owned only a
modest stock of characters could compose enough pages of text to fill
a few forms, print those forms, clean the used type, distribute it back
into the cases, and then repeat the process as many times as necessary,
until he finished printing the edition. The ultimate selling price of a
book, it must be stressed, was materially affected by the durability of
the type used in its manufacture, for the cost of casting and finishing
new type was very high [2, pp. 76-78]. Consequently, the direct and
significant relationship between the life expectancy of type and the
retail price of early printed books is a matter which merits investiga-
tion.

Quite obviously, the fledgling printing industry could not have
survived very long as a self-sustaining economic entity unless it could
meet and overcome the competition of the scribes, and then reduce
the price of books sufficiently to create a broad and receptive market
for them. Biihler has suggested that the products of the press may
have been as expensive as manuscript work in the very early days of
printing [3, p. 150 n]. If this is true, the high cost of type, prorated
on a per-copy basis, must surely have played an important role in the
establishment of the correspondingly high selling price for the printed
book. Similarly, the decrease in the price of printed books in succeed-
ing years should be attributed in great part to improvements in
production techniques, including those pertaining to the durability of
type.

We are handicapped in the investigation of early type, not only by
our inability to study the type itself at first hand, but also by a
scarcity of records from the incunable period which might throw light
upon the subject. We know that lead, tin, and antimony were com-
monly employed in the manufacture of the metal,? and that other

1. It is not certain that antimony was used in the type alloy mix in the early part of
the incunable period.
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elements, such as silver and iron, were also used on occasion, although
it is possible that the iron (or, at least the iron found in the types
examined by Audin) existed only in traces, as an impurity [4, p. 92].
There appears to have been no uniform standard of procedure from
plant to plant either in the metallurgical techniques employed or in
the determination of the proportions of ingredients making up the
type alloy. Accordingly, we cannot expect that all types manufactured
in the incunable era would bear up equally well in pressroom use.

No meaningful attempt can be made to provide a solution to the
problem of the durability of early type until certain questions are
taken into consideration. How do we define the point at which type
becomes sufliciently worn so that we can say that it is no longer
capable of yielding impressions of ““acceptable™ quality ? Are we
speaking of thin-faced types or bold-faced types, of small sizes or
large sizes? Is the platen of the press made of wood alone, or is its
underside sheathed in metal ? Is the press equipped with some kind of
mechanical stop to limit the downward travel of the platen, or will the
platen come down crushingly onto the form if the pressman swings the
lever somewhat too zealously ? Is any packing material (blanketing)
interposed between the platen and the paper lying on the type ? What
kind of paper and ink are being employed ? Are the individual press
runs so large that the type will undergo only a limited number of
“wash-ups,” distributions, and resettings, or are the runs so small that
that the type will be subjected repeatedly to the risk of damage and
the increase in wear inherent in these off-press phases of the work ?
And, of course, how carefully is the type being handled by the work-
men from the time it is removed from the cases until the time it is
distributed back into the cases?

Even if we were able to provide specific answers to all of these
questions, a precise determination of the durability of primitive type
would still not be possible. If we were to ask a number of modern
pressmen how many impressions may be anticipated from a font of
new foundry type being used on a small platen press, the answers
would vary widely. I asked several pressmen for such estimates,
specifying a 10-point Futura Medium typeface on a small “snapper™
press being operated under ordinary shop conditions, and received
replies ranging from 25,000 to 100,000 impressions, although it was
agreed that much larger runs could be expected if great care was
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exercised throughout all phases of the work. Jackson says that type
“will print, if not abused, hundreds of thousands of clear impressions
before it wears out,” offering this as a rather broad estimate for
modern power-driven letterpress work [5, p. 11]. Kubler reprints a
document, dated March 11, 1806, entitled Arbitration between the
University of Cambridge and Andrew Wilson, which states that “it is
determined by the experience of the University of Oxford that a work
entirely composed with moveable types, and kept standing, will print
tolerably fairly 120,000 copies. Had this font of letter been subject to
repeated distribution, repeated composition, repeated correction,
repeated planing-over, and all the consequent damage that accom-
panies these destructive operations, it is fair to infer that not more
than 100,000 impressions per form would have been obtained from it”
[6, p. 39]. A year or two later, however, the printer and author,
Thomas Hodgson, projected a much higher figure for type which is
kept standing, “I have heard from good authority,” he wrote, “that
from forms of a bible, or a testament, the types of which are kept
constantly standing, at the University of Cambridge, no fewer than
500,000 copies have been printed” [6, pp. 65-66].

If we cannot arrive at a fairly exact figure concerning the life
expectancy of type in our own times, or in comparatively recent times,
how can we expect to do so for the type of half a millennium ago?
Quite obviously, the best we can hope for is to ascertain whether
early type was so soft that it would produce only a few hundred to a
few thousand impressions, or whether it was hard enough to make as
many as 10,000, 20,000 or 30,000 impressions possible—or even
considerably more. It comes as no surprise, therefore, that some
confusion exists today concerning the durability of fifteenth-century
type.

“The type metal used in the fifteenth century,” reports the British
Museum Catalogue, “appears to have been very soft, and the printer
who desired to go on using the same fount was obliged to provide for
its renewal. This could be effected either by a periodical recasting
of the type in bulk, or by frequent additions to the fount supplement-
ing a diminishing stock of any particular sort” [7, pt. I, p. xv].

Febvre and Martin express an opposing view as they open their
discussion of type usage, asserting that incunable types (and also
those of the next three centuries) were unquestionably durable,
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although not, possibly, to the same degree as modern types [2, p. 74].
Yet they immediately follow this statement by informing us that
Ambroise Firmin-Didot [8, pp. 99-101] had determined, in a study
of the post-incunable Aldine Greek texts, that the type characters
used in these edition wore out quickly, so much so thatin 1570 Paul
Manutius was still having problems with type, and was asking that
fresh characters be cast for him every time he put a new book into
production. If this were not done, Paul Manutius is reported to have
written, the type would be worn out in four months, possibly in the
middle of the printing of the book.

The reader is left with the impression that Febvre and Martin do
agree basically with the contention made in the British Museum
Catalogue that type was soft, in spite of their initial assertion to the
contrary, for they reaffirm in the very next paragraph that ““types
wore out rapidly. The printers, therefore, had to replace them
frequently; in this area they were faced with many problems for a
long time” [2, p. 76].

In a previous paper dealing with production costs in early printing
[9] I examined two copies of the works of Flavius Josephus, printed for
Octavianus Scotus at Venice in 1486 by Joannes Rubeus Vercellensis
[10, p. 360, item J-486],2 and attempted to arrive at the costs
(expressed in terms of hours of labor) for the printing of editions of
200, 300, 500, and 1,000 copies of the book. This earlier study did
not analyze the cost of manufacturing the type needed by Joannes for
the project. The present paper will investigate this aspect of the
production of the book by Joannes, again expressed in terms of hours
oflabor. The purpose will be to establish, in broad terms, how durable
early type was, primarily by computing how long-lasting it had to be
before it would be financially feasible to print a book with the typo-
graphic characteristics of the Josephus volume—or, by extension, any
other book.

The Josephus work is in folio. It consists of 274 printed leaves and
4 blank leaves (548 printed pages and 8 blank pages), each leaf
measuring in excess of 310 mm x 212 mm. The type is set in one
column of 56 lines per page, and the type area on the typical page is

2. One of the copies examined belongs to the Bridwell Library, Southern
Methodist University; the other is the property of the author.
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about 54 picas high by 34 picas wide. The bound book is made up of
three separate works by Josephus: De Antiquitate Judaica, De Bello
Judaico, and Contra Appionem. A single style of type, in one size only,
designated as Proctor 82 R [7, pt. V, Venice, Facsimiles, pl. 36], is used
throughout the book. This type corresponds fairly closely in size and
weight, although not in appearance, to the 12-point Century type of
our times. Each page of the book is estimated to contain, on the
average, some 5,250 units of type, counting characters, spaces, and
quads.

The bound volume is made up of 35 sections.? Two of these
sections contain 12 pages each, while one contains 20. The remaining
32 sections have 16 pages apiece. In order to simplify our calculations
and minimize confusion, it will be assumed henceforth that each of
the book’s 35 sections contains 16 pages of printed text. The liberties
which are being taken will yield results only slightly at variance with
those which would be obtained if we adhered rigidly to the
conditions actually existing in the book. The minor discrepancies
involved will be of no practical importance.

Since each page contains approximately 5,250 characters, a
section of 16 pages would require 84,000 pieces of type. The entire
book of 35 sections would thus call for 2,940,000 characters.

There is no way of knowing how much type Joannes had available
in his shop when he printed the Josephus work, but we can be certain
that he did not own enough to be able to compose the entire book in
one fell swoop.

Since type was so expensive, it was imperative that the acquisition
of new type be limited quite severely. Although printers generally did
their own type casting, the high cost factors imposed rigid restrictions
upon the quantity of type they could economically manufacture and
store in the plants. Febvre and Martin state that when, later on, it
became commonplace for printers to buy type, the practice developed
of purchasing only minimal quantities, and that a font of type usually
included between 60,000 and 100,000 pieces [2, p. 78]. Such a font,
Febvre and Martin explain, would generally be adequate for the
composition of no more than a few dozen pages at a time.4 The printer

3. The collation is as follows: A-L8M®a10b-r8{8s-x8y6.
4. The typical page in the Joannes-Josephus contains many more characters than

164 Visible Language, V 2, Spring 1971



was accordingly obliged to reset and reuse the same characters in the
printing of a book, so that the font wore out rapidly. Febvre and
Martin refer to a contract written during 1637 in which a typefounder
sold a font, trés compléte, of more than 180,000 pieces [2, p. 170]. Even
as late as 1637, apparently, a transaction involving so large a font was
rather unusual.

Our calculations pertinent to the analysis of the durability of
Joannes’s type can be simplified considerably by making the following
assumptions, unrealistic though they are:

1. Joannes owned about 84,000 characters, just enough to set the
type for one section of 16 pages.

2. Each section required exactly the same number of a’s, b’s, ¢’s,
etc. as every other section,

3. Joannes’s font of 84,000 characters coincided sort for sort with
the type requirements of every one of the 35 sections in the book.

4, The first section of the Josephus edition was composed and
printed, the type therein was distributed, the second section was
composed and printed, its type was then distributed, and so forth.

5. Not a single piece of type was destroyed or mislaid during the
entire operation, there were no mistakes in the presswork, and no
overruns or underruns of the press were required.

These assumptions are very far from being realistic. Nevertheless,
they can be employed quite logically for our purposes. Joannes
obviously must have owned considerably more than 84,000 characters
in order to print anything of the magnitude of the Josephus work with
any reasonable measure of economy and efficiency; but even if he had
used several times 84,000 characters, it still would not have affected
the durability of the individual pieces of type. What we are interested
in determining, after all, is how many blows of the platen could be
withstood by the type. Those pieces of type which were utilized to the
extent of| let us say, 60 percent of their life expectancy would still
have had 40 percent left for subsequent use by Joannes. The assump-
tions we are making at this point simply eliminate the need for the
repeated application of correction factors to many of the figures which
will be encountered as we proceed with our computations.

most incunable pages. A font of as many as 100,000 characters would not have been
adequate for more than about one and one-half dozen Josephus pages.
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For a 16-page section printed in folio the imposition requirements
are that Form No. 1 (pages 1 and 16) back up with Form No. 2 (pages
2 and 15) ; Form No. 3 (pages 3 and 14) with Form No. 4 (pages 4
and 13); Form No. 5 (pages 5 and 12) with Form No. 6 (pages 6 and
11); and Form No. 7 (pages 7 and 10) with Form No. 8 (pages 8 and
93

Theoretically, Joannes could have produced a book of 35 sections,
each of 16 pages, by composing pages 1 through 9 of each section as
its turn came up for processing. He could have locked up pages 8 and
9 as Form No. 8, and printed this form. The type in these two pages
could then have been distributed back into the cases. He would now
have had enough type on hand to compose pages 10 and 11 for locking
up with their conjugates, pages 7 and 6 respectively. The two forms
thus created, Form No. 7 and Form No. 6, could then have been
printed (on one or two presses) and the type distributed and set
again as needed, until the book was finished. Such a procedure could
have been carried out economically only in a plant operated at an
awesome level of efficiency, and would have reduced the minimum
number of characters required from our hypothetical (and unrealistic)
figure of 84,000 to a mere 47,250 (an even more unrealistic quantity,
representing enough type for nine pages, at 5,250 pieces per page).
However, the life expectancy of each piece of type would still have
remained the same.?

It is regrettable that today we have no fifteenth-century sources to
consult for detailed information regarding early printing technology.
Although a few scattered remarks on the subject are found in the
colophons and within the texts of various incunable works, they are

5. In the earliest part of the incunable period, printing was done one page at a time,
so that a printer who operated one press could get along with a very small stock of
type characters, enough essentially to compose one page at a time. When the press
run for one page was completed, the type could be distributed and then reset for the
page immediately following it in the book. We may suppose, however, that a
printer would prefer to own enough type to be able to compose at least one page
while its predecessor was still on the press, in order to prevent his press from lying
idle during the distribution and composition processes. The development of the
technique of printing two or more pages on one form for subsequent inclusion in a
section of the book created imposition problems which had not previously existed
for the printer, and which made it necessary for him to own comparatively large
quantities of type.

166  Visible Language, V 2, Spring 1971



generally brief, and of limited value from the technical point of view.
We do not encounter any mildly serious attempts to describe the
mechanics of the craft until well into the sixteenth century, but even
these are abbreviated and inadequate, The first edition of Vannoccio
Biringuccio’s Pirotechnia, a treatise dealing with the entire field of
metallurgy as then known, appeared in 1540; it allocated only a few
sentences to printing and typefounding [11, pp. 374-76]. Although
this material was slightly enlarged beginning with the second edition,
issued in 1550 [11, p. 374 n], the Pirotechnia contains, all told, no more
than a few hundred words on the art of printing; and, except for
giving us a breakdown of the ingredients of the type alloy mix, yields
little of value in the study of the durability of early type. Nor is there
much to be learned in this connection from the other sixteenth-
century works which deal peripherally, or rather sketchily, with
printing, such as Leonardo Fioravanti’s Dello Speccio di Scientia Uni-
versale, published in Venice in 1567, and the Eygentliche Beschretbung
aller Stinde, with text by Hans Sachs and woodcuts by Jost Amman, a
curious compendium of contemporary vocations, issued in Frankfurt
in 1568. A pamphlet devoted completely to the related subjects of
calligraphy and printing, attributed to Christopher Plantin and pub-
lished by him in 1567, also provides only skimpy details [12]. There
are a number of woodcuts, the earliest of which appeared in 1499,
depicting print-shop employees at work, but these are of little worth
for our purposes in this study, and some are of dubious accuracy. Here
and there, from correspondence and contracts, it is possible to glean a
few pertinent and enlightening facts. However, we are compelled to
depend upon the work of that energetic Londoner, Joseph Moxon, for
most of the technical information available concerning early printing
methods—although Moxon’s book did not appear until 1683-84, two
centuries after Joannes had printed the Josephus volume [13]. Itis
therefore imperative that we proceed gingerly as we examine Moxon’s
description of printing practices, and try to apply the seventeenth-
century techniques he describes to a shop of the period of Joannes.
Actually, there had not been many significant improvements in
printing equipment from the incunable decades until Moxon’s day.
Most of the progress could be classified as belonging in the “tricks of
the trade” category. If, by some miracle, Joannes Rubeus Vercel-
lensis could have been transported over the intervening 200 years to
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the shop of Joseph Moxon, he would surely have been greatly im-
pressed by the procedural advances which had been made in that
long span of time, but he would have seen very little in the way of
tools and machinery that was completely strange to him. Neverthe-
less, the improvements in foundry techniques, press operation, and the
other activities carried on routinely in printing shops had been
substantial. We must assume, therefore, that a printer in Joannes’s
time could not perform his functions as rapidly or as efficiently as a
printer in Moxon’s day. It is essential that we bear this in mind as we
read Moxon.

The cutting of a full set of punches was in itself a very costly affair.
From such a set it was then necessary to strike rough matrices (one for
each punch in the set) and to justify, or finish, them, procedures
which added greatly to the already high costs. On January 16, 1576,
ninety years after the publication of the Joannes-Josephus, according
to Voet [14, pp. 44-45], the punchcutter Hendrik van den Keere
wrote a letter to his customer, the eminent printer Christopher
Plantin, concerning the “jolye romain’ type font which he was pre-
paring for Plantin [15, vol. 5, p. 698]. In this letter, van den Keere
explained that it took him more than a full day to cut each character
in a font, and that the making of five or six matrices required an
additional day. He estimated that he could complete the cutting of
the punches in about three months, and that the processes of striking
and justifying the matrices and making the molds would take four
more weeks. Having thus prepared the ground, van den Keere then
explained why it was going to take even more than four months to
complete the work. If Plantin wanted to be sure that proper care
could be given to all the details of the job, van den Keere cautioned,
he would be well advised to allow two more months for that purpose.
In other words, van den Keere was figuring on about six months of
his time (plus the time of the people who may have been helping him)
to prepare a set of punches and the necessary appurtenances.

A cursory survey of van den Keere’s computations will reveal that
the font he was cutting for Plantin could not have exceeded five or six
dozen characters in number and was, consequently, a comparatively
small font, for it could not have included much more than an alphabet
in upper- and lower-cases, the numerals, and a few points and
ligatures. An incunable font generally required many abbreviations,
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ligatures, contractions, and points, so that an average-sized font in
Joannes’s time contained more than 100 units, and would therefore
have taken much more time to cut than the font which van den Keere
made for Plantin.

It is perhaps not out of order to suspect that van den Keere did not
want to be rushed by his customer, and was tacking on two months to
his normal schedule for reasons which had less to do with quality
control than with keeping Plantin from pressing him unduly for early
delivery. Of course, whether it took four months or six months, the job
was very expensive, all the more so since it called for craftsmanship of
the highest order.

One set of punches could have been the source for the creation of an
indeterminate number of matrices. Vervliet states that “several
dozens of strikes can be made with one set of punches™ [16, p. 7], but
an incunable printer who was more interested in keeping costs down
than in producing work of quality could readily have gone well
beyond the limits set by Vervliet. Each set of matrices could, in turn,
have been used for the casting of a large number of characters. How
much of the time devoted to the making of a set of punches and its
auxiliary items should be apportioned as a labor cost to ecach thousand
impressions of the type derived from these punches, should now be
considered.

Let us begin by returning to van den Keere’s estimate of six months
for the cutting of a set of punches and the preparation of the accom-
panying matrices and molds, but let us also assume that in these six
months he made a full-sized font rather than the smaller one he
actually prepared. This will serve to compensate, to some degree, for
the possibility that he was exaggerating his time requirements in the
letter to Plantin. Let us also assume that van den Keere, like his con-
temporaries in the printing trade, observed the many holidays then
in vogue. He would thus have worked, according to Oswald [17,

p. 365], about 120 days in the six-month period.

When the typefounders eventually received the matrices from van
den Keere, they naturally cast more of the frequently used characters
than those which appear less often, so that the degree of wear in-
curred by the individual matrices within a set differed in proportion
to their use by the typefounders. Unless replacements for the worn-out
matrices were then struck from the punches, the first matrix to be-
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come no longer usable would put an end to the value of the entire set.
The remedy was to strike new matrices as the need arose. Conse-
quently, the individual punches in a font also wore out at varying
rates.8

To attempt to compute the number of type characters which could
have been derived from a set of punches would constitute an exercise
in futility ; to attempt to determine the number of man-hours re-
quired to cut punches and strike matrices for, let us say, each 100,000
pieces of type made would be an equally unrewarding experience,
unless we knew the total number of characters which were actually
produced from these punches. If we accept the van den Keere
figures, it can be stated that in the case where only 100,000 units of
type were made from a set of punches, the labor cost of that set of
punches and its accessories was 120 man-days, or 1.20 man-days per
1,000 characters—conversely, 1,000 characters in 1.20 man-days, or
833 characters in one man-day. If 200,000 characters were produced
from the one set of punches, one day of the punchcutter’s time would
have to be applied as a labor cost figure to the casting of each 1,667
characters, and so forth. No labor cost allowance is being made here
for the restriking of matrices.

We may assume that the efficient printer tried to squeeze out as
much use as possible from his punches, so that the number of characters
eventually obtained from each set of punches would probably have
run into many hundreds of thousands, if not into millions. It appears
safe to assert that while punch (or matrix) deterioration did, of course,
represent a necessary expense to the printer, it was not critically signi-
ficant in the calculation of the cost of type and, consequently, in the
cost of each thousand impressions produced with the type. This
would have been true, of course, only if the type was utilized quite
extensively, However, in the case of a type which received very little
actual use, such as a type employed exclusively for headings, the cost
of cutting the punches from which this type was ultimately derived
must have been fantastically high in relation to the number of pieces

6. The rate of deterioration of punches and matrices would also be affected, of
course, by other considerations, such zs the size and design of the letter, the kind of
metal of which the matrices were made, the care exercised by the workmen, and so
forth,
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cast and the number of impressions to which these pieces were sub-
jected. Nevertheless, even when a type received substantial use, the
factor of punch and matrix wear could not be ignored completely, for
if, let us say, a million pieces of type were cast from one set of
punches, the punchcutter’s time outlay would have amounted to
nearly one-eighth of a man-day for each 1,000 of these characters.

The labor costs for the cutting of the punches for Proctor 82 R, the
type in which the Josephus work was composed, must have been
rather low in relation to the number of pieces of type eventually
derived from these punches, for Type 82 R underwent very extensive
use over a period of many years. Information extracted from the
British Museum Catalogue [7, V, pp. xxxviii, 414-22; VI, pp. 896—
97], Goff [10, p. 711, and items referred to therein], and the British
Museum Short- Title Catalogue [18, pp. 931-32, 978] indicates that
Joannes Rubeus Vercellensis was engaged in the printing business,
first at Treviso and then at Venice, from 1480 to 1519, that his brother
Albertinus Vercellensis was his partner for some time, and that he also
printed a number of books in association with Bernardinus Vercel-
lensis. During this period of four decades, the Vercellensis brothers
had a hand in the printing of at least 100 books. The British Museum
Catalogue, which limits itself to works published during the fifteenth
century and which provides typographic data concerning these
works, lists forty books printed by Joannes and Albertinus. Of these
forty, thirty were composed, either entirely or substantially, in Type
82 R; at least one other printer, Matteo Capcasa [7, V, p. 482], used
the Vercellensis 82 R for the production of several books.

Those editions listed in the British Museum Catalogue in which
82 R is the only, or predominant, type contain some 10,000 pages of
crowded text including, I estimate, nearly as many characters on the
average page as there are in the Josephus work. I have not attempted
to determine whether 82 R was used in the composition of those
Vercellensis (or Vercellensis-related) books which do not appear in
the British Museum Catalogue; and I have also disregarded the fact
that 82 R almost surely occurred frequently in other products of the
Vercellensis shops, such as ephemera and books of which no record
exists today. Nevertheless, even if we restrict our computations to the
10,000 pages of 82 R noted by the British Museum Catalogue, we con-
clude that the Vercellensis compositors must have set, during the last
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two decades of the fifteenth century, some 50,000,000 pieces of that
type alone. This achievement, equivalent to composing seventeen
volumes, each of the size and typographic specifications of the Jose-
phus work, makes it obvious that the Vercellensis inventory of Type
82 R was replenished frequently. The typefounders must have been
kept very busy casting enough sorts to see to it that the compositors’
cases were properly stocked.

The fact that 50,000,000 characters of 82 R were composed does
not mean, of course, that 50,000,000 characters were cast. Type was
made, used for setting a number of pages of text, put on the press for
whatever run was specified, washed, distributed, and then set again.
New type was manufactured as needed ; the total amount of type
eventually cast to meet the requirements of the compositors was a
function, in the mathematical sense, of the life expectancy of that
type.

It would appear that Joannes obtained a set of punches in 82 R
during or before 1480, struck matrices from these punches, and made
his original font. Time and again, as the years passed, his type-
founders cast replacement and additional type from the matrices,
striking new matrices as the old ones wore out. When a punch was no
longer up to the standard of quality demanded by Joannes, a substi-
tute was cut. The possibility also exists, in light of the evidence
accumulated by Harry Carter regarding the type acquisition practices
of the early printers, that all, or part, of the type manufacturing pro-
cesses—ifrom the cutting of the punches to the casting and finishing of
the characters—could have been contracted out to others [19, chap.
5]. In either case, the labor costs for the cutting of the punches and
the making of the matrices, we may surmise, could not have been
very significant when a type was used as thoroughly as the Ver-
cellensis 82 R.

No attempt will be made in this study to estimate the amount of
labor which went into the preparation of the type alloy needed by
the typefounder for casting the type, although this operation, accord-
ing to Moxon, was “labour would make Hercules sweat™ [13, p. 167].
So grueling was the work, we are told, that its completion was
gratefully marked by a time-honoured ritual which unquestionably
took priority over all the other activities in the plant, and which was
supposed to help the workmen gird themselves for the exertions which
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still lay ahead. Moxon describes this essential step in the manufacture
of type in sympathetic detail, telling us that “Now (according to
Custom) is Half a Pint of Sack mingled with Sallad Oyl, provided for
each Workman to Drink; intended for an Antidote against the
Poysonous Fumes of the Antimony, and to restore the Spirits thatso
Violent a Fire and Hard Labour may have exhausted™ [13, p. 167].

The flagging energies of the foundrymen having been revived, the
casting of the type followed. The alloy was melted, and the type-
founder then poured the molten metal into the mold, a technique
requiring a great deal of skill. A separate casting was needed to make
each and every letter. Legros and Grant describe the procedure in
this manner: “In the early days of typefounding the metal was first
melted into a pot from which it was taken in a ladle and poured by
hand into the mould. This was jerked upwards by the founder with a
peculiar and dexterous motion, so as to cause the liquid metal to
reach the matrix at its end and so obtain a cast of the impression
previously made by the punch’ [20, pp. 16-17].

The speed at which this work could be accomplished is specified by
Moxon. “A Work-man,” he says, “will Cast about four thousand of
these Letters ordinarily in one day” [13, p. 173.]. However, P. S.
Fournier /e jeune, writing in 1764, about eighty years later than
Moxon, puts the number at 2,000 to 3,000 a day [13, p. 173 n]. The
discrepancy between the two estimates is substantial, and the fact
that the figures presented at the later date show a lower daily produc-
tion capacity is rather surprising. One would expect that with the
passage of time and the growth of technical expertise, Fournier’s
contemporaries would have been able to make at least as much type
in a day as the foundrymen of Moxon’s time. It may be, however, that
the craftsmen of Fournier’s acquaintance worked fewer hours each
day than the men Moxon knew, or that they simply did not work as
hard, or as well. It may also be that neither Moxon nor Fournier kept
precise figures on foundry production, but that each was merely
quoting rather general estimates of the number of type characters
which, in his opinion, could be expected from each man-day of
labor. It appears reasonable to assume that the daily production
rate lay someplace between the lower limit of 2,000 characters
proposed by Fournier and the higher quota of 4,000 advanced by
Moxon. This assumption is lent credence by a statement made in

175 Pollak : Durability of Fifteenth-century Type



1750, in the Universal Magazine [21, p. 278], that a man could cast
3,000 letters in a day. Since this figure coincides with the average of
the two extremes provided by Moxon and Fournier, itis being
accepted as the basis for further computations in our analysis of type
manufacture costs. However, a caveat should be noted here—the
typefounder in the very early years of printing must surely have
produced fewer pieces for each hour he worked than his successors in
the craft two or three centuries later. This lower hourly rate, on the
other hand, could have been offset by the fact that the incunable
craftsmen may have worked more hours per day than did the later
generations plying the same trade.

The rough casting which emerged from the typefounder’s mold had
to be converted into the finished character which the typesetter could
place into his composing stick. This metamorphosis was effected by
routing the casting through a series of operations which, in total,
consumed much more working time than the process of casting itself.

The steps by means of which the rough castings were transformed
into usable type characters are painstakingly detailed for us by
Moxon [13, pp. 173-90]; it becomes obvious from reading his de-
scription that the necessary finishing work on the castings was tedious
and time-consuming.

The length of the working day during the fifteenth century varied
from place to place, but it appears that it consisted, in the average
print shop at least, of about fourteen hours.? The casting of 3,000
characters per day would thus represent a rate of one piece every
sixteen or seventeen seconds. Moxon’s description of the steps fol-
lowing the casting process indicates that it must have taken consider-
ably more time to finish each character than it did to cast it. The
reader who wishes to pursue this matter more thoroughly is referred
to the Moxon account; and it is suggested that he try to estimate how

7. Febvre and Martin have listed four examples of daily working hours in print
shops during the first two centuries following Gutenberg. The average working day
appears to have been about fourteen hours long [2, p. 198], although by the time of
Moxon and Fournier the working day may not have been as long as it was when
Joannes was operating his shop. In fact, one of the major objectives of the workers
in the numerous strikes which took place in the printing industry during the post-
incunable period was the reduction of the length of the working day.

176  Visible Language, V 2, Spring 1971



much time it would have taken, per character, to carry out each of the
operations which Moxon describes. The total of the time consumed by
all these operations will be substantially greater than the sixteen or
seventeen seconds which have been computed for the casting of each
piece of type. It should also be remembered that this estimate of
sixteen to seventeen seconds has been calculated backward, so to
speak. We accepted 3,000 pieces as the total output for a day of
fourteen hours, during which there must surely have been quite a

few interruptions in the work, such as pauses for refreshment and
chatting with fellow-workers, stoppages while waiting for materials,
and all the other time-consuming breaks which inevitably crop up in
along working day. To the time estimates made by us for each step

in the finishing processes listed by Moxon, we should, accordingly,
add a bit more in order to make up for such stoppages during the

day.

I believe that it must have taken at least twice as much time to
finish the type and put it into the cases (or package each sort separ-
ately for shipment elsewhere) than it did to perform the casting work
itself.8 If this is correct, then the time required to process each 1,000
pieces of type from beginning to end would have been at least four-
teen hours of labor, a figure which represents a rate of seventy-one
pieces per hour, or somewhat more than one unit of type per minute.

I am inclined to the opinion, I should add, that the work actually pro-
ceeded much more slowly than this, so that the cost of type characters,
expressed in terms of man-hours of labor, was greater than the
fourteen hours which have been allocated per 1,000 pieces. Neverthe-
less, this figure, inadequate as it appears to be, will be used here.

If we assume, accordingly, that Joannes owned 84,000 pieces of
type, and that it took one man-day of fourteen hours to cast and
finish each 1,000 units of this type, then the manufacture of Joannes’s
inventory of 84,000 characters required eighty-four man-days, or
1,176 man-hours of direct labor.

It should be emphasized that the direct labor which has been

8. I discussed this matter with Roger Levenson, lecturer in librarianship, University
of California, Berkeley, and proprietor of Tamalpais Press. Mr. Levenson, who has
personally done a good deal of handcasting and finishing of type, agrees that the
finishing processes consume at least twice as much time as the casting work.
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considered here has not included any allowances for the time de-
voted to the making of the punches, matrices, and molds, or to the
melting and mixing of the ingredients which made up the alloy. We
have also failed to allot any time for such indirect labor items as the
hauling, delivery, and storage of the fuel and raw materials used in
the manufacturing of the alloy, running errands, cleaning furnaces,
starting and feeding fires, maintenance work, supervisory labor,
labor resulting from inefficiency, waste, and human error, and so
forth. I am, therefore, adding one-third more labor time to the

direct labor figure of 1,176 man-hours which has been computed,

so that the adjusted labor charge for making 84,000 pieces of type
now becomes 1,568 man-hours. Although this adjustment of 33% per-
cent is completely arbitrary, I believe that it is, in fact, much too low.
(It will be recalled that the punchcutter’s time expenditure for the
cutting of punches, in the case where a million characters were ulti-
mately derived from these punches, was by itself computed at nearly
one-cighth of a man-day for each 1,000 characters—which is to say,
that this item alone could have accounted for about 12 of the 33% per-
cent being proposed here as the appropriate increment.)

To facilitate our computations, we have postulated that Joannes
used the same 84,000 pieces of type thirty-five times in printing
thirty-five sections of the Josephus volume. Consequently, each piece
underwent exactly thirty-five impressions in the printing of each copy
of the book. Since it required 1,568 man-hours of labor for the
manufacture of 84,000 units of type, it follows that if this type was so
soft that it would withstand only (let us say, for the sake of illustration)
thirty-five blows of the platen, then all of these 1,568 man-hours
would have had to be charged to the printing of one copy of the
Josephus. It is also evident thatit would have been possible to print
about twenty-nine copies of the book for each 1,000 impressions
which the type was capable of withstanding (1,000 impressions/35
impressions per copy = 28.6 copies).

We are now able to write a simple mathematical equation to
demonstrate the relationship—under the conditions postulated in this
study—between (1) the life expectancies, at various levels, which
Joannes’s type could have been capable of sustaining in the printing
of the Josephus work (the number of impressions which the type could
withstand at any level being designated as X); (2) the number of
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books which Joannes could have produced with his 84,000 pieces of

type at each of these levels (¥/35); and (3) the prorated labor costs

per copy (expressed in man-hours, and designated as L) at such levels:
I 1,568.

~NI35

Table I has been constructed by substituting quantities ranging
from 1,000 to 50,000 for N. All figures have been rounded out to the
nearest full number.

Column /35 in Table I includes listings for edition sizes of 200,
300, 500, and 1,000 copies, since these were the edition size figures
which were analyzed in the earlier paper on the labor costs involved
in the production of the Josephus work. The corresponding N and L
quantities have been entered in their appropriate positions in Table
I.

Table IT has been abstracted from the earlier study, and lists the
number of man-hours of labor—including an augmentation of one-

TABLE I. Labor Requirements for the Manufacture of Type in the Production of the
Joannes-Fosephus at Various Levels of Type Life Expectancy

Number of Impressions Type  Number of Copies of the Number of Man-Hours
Is Assumed To Be Capable Book Which Could Be Pro-  Needed to Manufacture Type

of Withstanding duced at Each Level of Type  for Each Copy Produced
Life Expectancy
(V) (V/35) (- 1580
N/35
1,000 29 55
2,000 57 27
3,000 86 18
4,000 114 14
5,000 143 11
7,000 200 8
10,000 286 5
10,500 300 5
17,500 500 3
20,000 571 3
30,000 857 2
35,000 1,000 2
40,000 1,143 1
50,000 1,429 1



TABLE 11. Labor Requirements for Composition, Presswork, and Bindery Work in the Pro-
duction of the Joannes-Josephus in Various Edition Sizes
Processes Number of Man-Hours by Size of Edition

200 300 500 1,000
Number of man-hours required for
composition, presswork, and

bindery work 9,969 12,488 17,525 30,119
Number of man-hours per copy pro-
duced (to nearest man-hour) 50 42 35 30

third to allow for indirect labor, atleast in part—which Joannes would
have had to expend for composition, presswork and bindery work
(exclusive of the actual covering of the book) for editions of 200, 300,
500, and 1,000 copies.

If we now draw up Table I1I by adding the appropriate figure
from column L of Table I to each of the figures on the bottom line of
Table 11, we will obtain the per-copy number of man-hours of labor
needed in edition sizes of 200, 300, 500, and 1,000 copies to perform
all the work described in the earlier study and, in addition, to cover
the manufacturing of the type. The number of impressions which the
type would have had to be able to withstand in order to produce each
edition size (column JV, Table I) is also indicated in Table III, as is
the percentage of the overall labor time attributed to the manufacture
of the type.

An edition of 300 copies was fairly common in the 1480s, the
decade during which the Josephus volume was printed by Joannes.

If Joannes wore out his font of type by producing an edition of this
size, then the labor expenditure for each of the 300 copies amounted
to forty-seven hours.

This figure of forty-seven man-hours by no means represents the
total cost of producing each copy of the book. We have ignored all
overhead and editorial expense, as well as the many other outlays
which occur in commercial ventures of all kinds. And, above all, we
have not even mentioned the expenditures for materials—fuel, metal,
ink, and, most important, paper.

Hirsch concludes that “the permissible generalization . . . isthat
in the earliest period the cost of material probably equalled or slightly
exceeded the cost of labor, that it decreased at a slow rate, but may
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TABLE III,
Fdition Sizes

Number of impressions type is able
to withstand (table 1, col. ¥)

Number of man-hours required per
copy for composition, presswork,
and bindery work (from table 11)

Number of man-hours required per
copy for manufacture of type
(tabler, col. L)

Totals

Percentage of overall labor costs
attributable to type manufacture

Number of Man-Hours by Size of Edition

Labor Requirements for the Production of the Joannes-Josephus in Various

200 300 500 1,000
7,000 10,500 17,500 35,000
50 42 35 30
8 5 3 2
58 47 38 32
14% 11% 8%, 6%

have been reduced to a third of the total cost some time during the
second half of the XVT century” [22, p. 40]. Although, as Hirsch
points out, this is no more than a generalization, it nevertheless
indicates that the cost of furnishing the paper for, and printing, each
copy of a 300-copy edition of the Joannes-Josephus must have been
very high, quite likely equivalent to the earnings of a skilled printing
craftsman over a period substantially greater than a full week. The
retail price of the book would, of course, have been considerably more
than that, for it would have had to take into account many other costs
—overhead, transportation, sales expenses, allowances for bad debts,
and so forth, Moreover, the businessmen who had invested their funds
in the printing and selling of the book would have had to set the
market price high enough to enable them to make a profit. It would
thus appear that a book of the typographic characteristics and size of
the Josephus must have sold for a sum equivalent to the earnings of
an artisan over a period of several weeks. Even in the fifteenth century,
when wages were low, this must have represented a tidy outlay on the
part of the purchaser. Printed books were obviously cheaper than
manuscripts, but they were still quite expensive.

It was stated earlier in this study that the best we could hope to
achieve in our investigation of the durability of early type would be
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to ascertain whether this type was so soft that it could provide only a
few hundred to a few thousand impressions, or whether it was hard
enough to allow 10,000 or more impressions be made from it.

We can, at this point, reject as untenable any assertion that early
type was so fragile that only a few hundred to a few thousand im-
pressions could be expected from it. In Table I we see that when N
(the number of impressions type is able to withstand) is 1,000, an
edition of only twenty-nine copies could be produced from our hypo-
thetical font of 84,000 characters, and that L (the number of man-
hours which have been spent in making this type, prorated on a per-
copy basis for this edition of twenty-nine copies) would have been
fifty-five hours, a forbiddingly high figure. The reader is reminded
that if the edition had been large—say, 1,000 copies—the L cost
would still have been fifty-five hours of labor per copy, since Joannes
would have had to keep casting new type repeatedly (at the cost of
1,568 man-hours per 84,000 characters) in order to keep his pressmen
working. In fact, in an edition of 1,000 copies, with a type life ex-
pectancy of only 1,000 impressions, Joannes would have been able,
in theory, to print exactly 1,000 copies of each form with the type
before it wore out. Since he had thirty-five forms to complete, he
would have had to cast, in all, 35 x 84,000 characters, or 2,940,000
pieces. This would have entailed 35 x 1,568 man-hours (54,880 man-
hours) simply to make the type for the printing of this one edition. If
we divide the last figure by the number of copies in the edition, 1,000,
we come back to our previously determined cost of fifty-five man-
hours per copy for the manufacture of the type in an edition of this
size. (A small offsetting factor would have been introduced under
these conditions—the time for washing and distributing the type after
printing each form would have been eliminated.)

We can, accordingly, assume that it would have been financially
impractical for Joannes to have printed the Josephus work if type
was so soft that it would yield only as few as 1,000 impressions. It also
seems unlikely that the type’s life expectancy was limited to as few as
7,000 impressions (permitting an edition of only 200 copies, with the
cost of type manufacture running to eight man-hours per copy). I
think that the information currently available to us permits us to
assume that type was probably usable, on the average, for at least
10,000 to 20,000 impressions. This would have permitted edition
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runs of the Joannes-Josephus of between 286 and 571 copies with
labor costs for type manufacture ranging from five to three man-hours
per copy (Table I). I suspect, however, that the incunable printer
could normally expect that his type would last for several tens of
thousands of impressions.

Above the financial considerations analyzed here, there are other
grounds for believing that incunable type was moderately durable. (I
use the word “moderately” to indicate that, on the one hand, the
type was not so soft that it could be subjected to only a few thousand
blows of the platen, while, on the other hand, it was not as durable as
modern type.)

We must concede that the alloy from which the type was made had
to be reasonably tough. Had the characters consisted of lead alone,
they would have been very soft, of course, and would not have been
able to survive as many impressions as the process of alloying made
possible.? Nevertheless, it is quite feasible to produce a press run of
respectable size using type characters made of nothing but pure lead.
William Blades proved this more than a century ago, describing his
purpose and method in these words [23, p. 108]:

The metal of which Caxton’s types were cast can only be conjectured. The
probability is that it was soft, and if even so soft as lead it would have been
sufficiently durable to have performed the work for the small impression
required of each book. In demonstration of this, the author procured, by
the kindness of Messrs. Figgins, a fount of their Caxton types in pure lead,
and composed a page of Caxton’s “Chess Book,” working it in the usual
way, at a common hand press, and numbering each impression as it came
from the tympan in order to note its gradual wear. The paper was a royal
cartridge of the common rough quality, and was worked dry. After 500
pulls, perceiving no appreciable wear, the author stopped the experiment,
being sufficiently satisfied.

9. The use of an alloy, rather than lead alone, not only increases the durability of
type but also provides other noteworthy advantages. The modern type alloy is made
of lead, tin, and antimony, and may also include small percentages of copper and/
or other metals. Its melting point is approximately 475°F, much lower than that of
lead (621°F). The alloy’s fluidity is superior to that of lead, as are its expansion and
contraction characteristics in the mold during the processes of cooling and solidifi-
cation. T'ype made of lead alone will produce fewer impressions by far than type
made of the alloy, and the quality of these impressions will be decidedly inferior [5,
pp. 15-16].
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Blades considered it likely that Caxton’s type was soft. But, how
soft ? He says that he used a rough paper and ran it dry. The in-
cunable printer, more often than not, also used what might be termed
a rough paper, but ran it wet. The dry paper which Blades ran was, of
course, harder on his type than wet paper would have been. He
stopped the experiment at the 500th impression, although it is
obvious that he could have printed many more sheets, had he chosen
to do so. Hence, if type made of pure lead alone can yield more than
500 impressions on dry paper—and probably a number of multiples
of that figure—how many more impressions could have been gotten if
wet paper had been used and if the type had been cast from the
much tougher alloy which we know to have been available in in-
cunable days? The evidence provided by Blades’s experiment surely
establishes the minimal figure for incunable type durability at several
thousands of impressions.

Moreover, had fifteenth-century type not been capable of with-
standing many thousands of impressions, virtually every page of
incunable print which has come down to us would include a dis-
tressingly large number of broken and fuzzy characters, Much of
incunable printing is poorly done, it is true, and there is no shortage
of pages of text in which many defective characters may be seen. Itis
an indisputable fact that more than a few incunable printers con-
tinued to use type long after it should have been discarded. However,
if we restrict our investigation to the output of the better printers of
the time, we find that the condition of the individual type characters
on the pages is uniformly good. Would this be true if type was forever
breaking down?

Horatio Brown, having studied the craftsmanship of the master
printer Nicolaus Jenson, makes this comment [24, pp. 17-18]: “The
characteristics of the Jenson type are maintained all through his
work; and if we note a marked difference in the freshness and sharp-
ness of the print of one year as compared with that of another, this is
to be attributed to the fact that the more brilliant print is the result
of a fresh casting from the old matrices, or possibly even from fresh
matrices newly stamped from the original punches.”

Brown, it will be noted, does not say that he has found numerous
cases in which individual pieces of type (or even lines or islands of
type) within a page had broken down. He speaks, on the contrary, of
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a uniformity of freshness and sharpness, implying that the wear which
inevitably took place did so on a broad basis. Had type been breaking
down after comparatively short runs of the press, such a uniformity
could not have prevailed for very many impressions unless Jenson
had been casting replacements for entire pages repeatedly—that is,
every time a type breakdown occurred within those pages. If Jenson
had been doing this, textual examination of specific pages from copy
to copy within any edition of his would reveal the fact very quickly,
and the year-to-year comparison which Brown makes would be
totally inappropriate.

No printer, not even as meticulous a craftsman as Jenson, could
have permitted himself the luxury of examining each sheet for defec-
tive characters as it came off the press and, if he found such characters
cropping up, stop the press, take the form off the press, remove and
discard the offending type, and then set up replacement type, lock it
into position in the form, put the form back on the press, and start
printing again, While such stoppages did occur from time to time, it
would have spelled financial ruin to a printer to have been compelled
to close down his press operation repeatedly during the course of each
working day for the purpose of replacing worn-out type. How much
more calamitous would it have been if the printer had been forced to
set up an entire page when a breakdown took place in only a small
portion of that page!

It seems apparent that when the incunable printer put a form on
the press he must have known that the type could be expected to last
for a run of quite a few thousand impressions. If, at the end of the
press run of any particular form, it was noticed that certain characters
were showing signs of wear, they could be culled out as the type was
being distributed into the cases, so that no interruption of the press
operation would be required.

An objection may be raised at this point. Reference was made
earlier in this study to the assertion of Paul Manutius, in 1570, that
type would wear out in only four months, and that it was desirable to
cast fresh type before starting work on any new book in order to lessen
the risk of having the characters go bad in the middle of the printing
of the book. The inference to be drawn, it would appear, is that early
type was not very durable. Such a deduction, however, is not
necessarily valid.
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To begin with, it is not at all unlikely that Manutius was exaggerat-
ing his difficulties with type, in which case his complaints should not
be taken too seriously or too literally. He would not be the first
printer, nor the last, to find fault with materials and equipment, justi-
fiably or not. Moreover, even if the Manutius figure of four months is
taken to be correct for the life expectancy of early type, we have no
way of knowing how many impressions were actually made with the
type during that period. How many characters were available at the
start of the work ? How many presses were used on the job, and how
much work did they produce ? How many times, in essence, did the
average character print an image of itself on paper during those four
months?

Finally, Haebler cites a contract, dated December 19, 1483, which
may be construed as presenting a position differing radically from
that of Manutius [25, p. 19]. In this document, Domenico Caraffa
agrees to lease equipment and type to a printer who, according to
Haebler, “was designated as Justo [ T]heotonico, probably identical
with the Neapolitan printer Jodocus Hohenstein.”” Haebler says that
the contract stipulates “that the weight of the type leased by
Hohenstein for nine months at the price of 10 ducats was 122 1bs.”
Haebler also deduces from other documentation that this type had in
all probability already been used for eighteen months by two pre-
vious associates of Caraffa, Johann Steingamer of Landsburg and
Werner Raptor of Marburg.

If a printer paid as much as ten ducats for a nine-month lease of
type, at a time when the earnings of the average Italian printing
craftsman for an entire month amounted to only four ducats [22, p.
38], he must surely have planned to get his money’s worth by utilizing
the type rather thoroughly. In addition, this type, as has been noted,
may already have seen eighteen months of use. That it was being
leased instead of sold would indicate either that Caraffa did not
expect it to be completely worn out when Hohenstein had finished
with it, or that he simply wanted to retain ownership of the metal.

The fact remains that in both cases—Caraffa’s type and that of
Manutius—we still do not know how many impressions were involved.
The evidence is not conclusive, of course, but it does appear that
Caraffa’s estimate of type durability, in 1483, was substantially
higher than Manutius’s, in 1570.
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Conelusion

If type life expectancy during the incunable era had been limited to
only a few thousand impressions, the excessive labor costs inherent
in the manufacture of the type characters would have raised the pro-
duction costs of the printed book very substantially. It is difficult to
believe that printing could have been carried on extensively on a
commercial basis during the fifteenth century had type life ex-
pectancy been very low. Moreover, the fact that we do not find large
numbers of defective characters in the works of the better printers of
the time tends to reinforce this point of view, as does the prevalence
of the “freshness and sharpness of the print of one year as compared
with that of another,” pointed out in the works of Jenson by Brown.

Still another indication that incunable type was sturdy enough to
last for quite a few thousand impressions is furnished by Blades’s
experiment with type made of pure lead.

The lines of reasoning which have been pursued in this study lead
to the conclusion that incunable type was fairly durable, probably to
a substantially greater degree than has been suggested by either the
British Museum Catalogue or Febvre and Martin. It would appear
that the number of “acceptable” impressions which the early printer
could expect to obtain from his type must have been on the order of
several tens of thousands.
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