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 1     From Library Guides to the Bureaucratic Era: 

An Introduction 

 We wanted to play bureaucratic music. 

  — Einst ü rzende Neubauten,  Faust::Mein Brustkorb::Mein Helm , after Werner Schwab 

  “ Card catalogs can do anything ”  — this is the slogan Fortschritt GmbH 

introduces to promote its progressive services in the 1929 volume of the 

 Zeitschrift f ü r Organisation  (  fi gure 1.1 ), quite in accordance with its name: 

 Fortschritt , progress. The promise offered in the very fi rst phrase of the 

company ’ s full-page advertisement is a lofty one, and there is more 

to come: 

 Card catalogs can  maintain order  among tens of thousands of small and large items 

in the warehouse management of large industrial plants, they can structure  any 

number of addresses  in personnel departments, they can  control  the  movement  of 

hundreds of thousands of people in urban registration offi ces, they can make them-

selves useful in the  bookkeeping departments  of commercial offi ces, i.e. as open 

account catalogs,  etc. etc. Card catalogs can do anything!  Read more about  Fortschritt ’  s 

innovations in index card equipment in the newly published card catalog  Mobile 

Notes .  1   

    This book explores the conceptual development of the card catalog from 

its primal scene to the above  “ progress. ”  Why  would  this auspicious appa-

ratus be able to do offi ce work such as sorting, addressing, controlling, 

storing, accounting, and computing? And since the terminology demands 

situating the card index in a media archeology that examines the universal-

ity of paper machines, the questions guiding this study follow the develop-

ment of (preelectronic) data processing. What makes this promising and 

supposed jack-of-all-trades a universal machine? As Alan Turing proved 

only years later, these machines merely need (1) a (theoretically infi nite) 

partitioned paper tape, (2) a writing and reading head, and (3) an exact 
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 Figure 1.1 
 Fortschritt GmbH:  Karteien k ö nnen alles ! ( “ Card indexes can do anything! ” , Zeitschrift 

f ü r Organisation und moderne Betriebsf ü hrung 3 (23):6 (1929)) 
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procedure for the writing and reading head to move over the paper seg-

ments.  2   This book seeks to map the three basic logical components of every 

computer onto the card catalog as a  “ paper machine, ”  analyzing its data 

processing and interfaces that may justify the claim,  “ Card catalogs can do 

anything! ”  

 This statement marks the preliminary closing point of a development 

that culminates in the bureaucratic apparatus called  “ card catalog ”  (from 

around 1920 into the 1960s).  3   Numerous new magazines for offi ce supplies 

and offi ce organization document its wide circle of infl uence. This book 

seeks to trace how the card catalog manages to establish itself on every 

desk around 1930, and how it manages to move to the center of organi-

zational attention. Although the card catalog may appear rather insignifi -

cant next to the delicately imposing typewriter, it stubbornly claims its 

place by its promise of universality. What achievements is this claim based 

on? Against what background does the paper machine stand out? What 

roots does this system of recording stem from? 

 The assertion of a universal paper machine (and a fi rst search for its 

origin and development) raises the suspicion that this apparatus has its 

model and predecessor in boxes of paper slips as used by libraries. The basic 

assumption is that the genealogy of the card catalog as a storage technol-

ogy includes several technology transfers between discourses: that of the 

library and that of effi cient management. The ubiquitous presence of the 

card catalog on desks between World War I and World War II owes to a 

shift of this concept from library to offi ce. 

 When dealing with such a transfer, it would be insuffi cient to mark only 

beginning and end, sender and receiver. Rather, what is crucial is the way 

this transfer occurs, including any disturbances, changes, stoppages, irrita-

tions, and detours. The method can be described as one that satisfi es the 

basic operations of a  universal discrete machine : storing, processing, and 

transferring data.  4   What differs here from other data storage (as in the 

medium of the codex book) is a simple and obvious principle: information 

is available on separate, uniform, and  mobile  carriers and can be further 

arranged and processed according to strict systems of order. 

 This technology transfer harks back to a primal scene, even though at 

fi rst it is limited to libraries and closely linked learned discourse. Polymath 

Konrad Gessner stands at the beginning of this history of the card catalog. 

He is probably not the inventor of the technique of cutting up pieces of 
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information on paper so as to (re)arrange them more readily. However, his 

explicit description of this process in 1548 may constitute the earliest 

account of conveniently generating extensive lists in alphabetical order. 

Therefore, chapter 2 will be devoted to a detailed description of Gessner ’ s 

paper machine, pursuing the tradition of this exemplary, highly recom-

mended device in early modern times and the Baroque era, especially in 

the art of excerption.  5   

 Starting off part I,  “ Around 1800, ”  chapter 3 traces a discontinuity, a 

break in the application of Gessner ’ s procedure. When the technique goes 

from provisional to permanent, an unintended and yet consequential turn 

takes place, giving rise to the fi rst card catalog in library history in Vienna 

around 1780. For the card catalog to become the librarian ’ s answer to the 

threat of information overload, precise written instructions that can inte-

grate untrained staff into the division of labor are decisive. Here, I also 

briefl y digress and examine two coinciding addressing logics: In the same 

decade and in the same town, the origin of the card index cooccurs with 

the invention of the house number. This establishes the possibility of 

abstract representation of (and controlled access to) both texts and 

inhabitants. 

 Chapter 4 stays with the turn of the century around 1800, drawing a 

necessary distinction between the many-to-many technology of the library 

and the idiosyncratic order of learned excerpt collections. In other words, 

this differentiation emphasizes a server concept on the one hand and a 

workstation philosophy on the other. The fi rst card catalog is not only the 

product of a collective process, but also suited for (and conceived by) many. 

In contrast to this multiuser system, the idiosyncratic machine taking 

shape in a scholar ’ s box of excerpts withdraws from outside inspection. No 

mediating role is needed; its internal system is allowed to be incompre-

hensible to outside rs . This is a form of data protection we can trace from 

the peculiar scholarly excerption techniques of Johann Jacob Moser to 

those of Jean Paul. 

 Chapter 5 is devoted to the transfer of old European library technology 

to the New World. On the one hand, the box of paper slips reaches the 

East Coast of the United States through librarians who study in Europe 

and then apply the practice to the cataloging of their growing collections 

in the course of the nineteenth century. On the other hand, the United 

States has its own home-grown technique. In 1817, William Croswell ’ s 
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unfortunate project of devising a comprehensive catalog for the Harvard 

College Library marks the birth of the American card index — out of a 

spirit of sloth. 

 Part II,  “ Around 1900, ”  focuses on the discursive transfer between 

library and offi ce, which does not emerge from European libraries. While 

the latter remain mired in the quarrel over cataloging versus classifi ed shelf 

arrangement, the initiative is taken by the American Library Association 

(particularly by Melvil Dewey as a protagonist), kicking off a powerful 

technology transfer, described in chapter 6, between the institutions of 

knowledge management and those of business. Dewey ’ s  Library Bureau  not 

only carries the aim of institutional transfer in its name, but soon develops 

from a one-man business to a signifi cant corporation. 

 Chapter 7 is devoted to the effects of this storage technology in Europe, 

as institutions take up the knowledge of the application and its assump-

tions (above all, that of universal standardization) to launch card catalogs 

as an indispensable basis of their own work. 

 Finally, in chapter 8, list-sorted management on an index card basis is 

coupled with the organizational discourse of scientifi c management, which 

discovers the card index as an economic optimization tool and develops 

it into an instrument of rationalization. Around 1920, advocates of modern 

offi ce organization expect great gains from the card index for batch pro-

cessing, and thus a simple former library technology turns into a new 

paradigm for book-keeping. The end of this history is marked by a media 

change that propagates the card index as a new vehicle of civilization that 

will render the book obsolete. 

 The present study, organized implicitly according to Shannon ’ s model 

of communication in channels and streams, also follows that same model 

in the third transfer — namely, the source of distortion between sender 

and receiver — only to conclude that noise will carry the day: hence, I 

would like to include moments of disruption and sources of distortion 

that endanger the transfer and introduce the element of risk into this 

use of cards.  6   What is the systemic position of this noise? What safeguards 

can succeed in limiting the informational entropy of the card index, its 

irreversible chaos? Which sensitive spots are irritated again and again so 

as to interrupt and end transfers? For it seems inevitable that the history 

of the card catalog should come to be read as a history of multiple 

failure. 
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 The discursive transfers between institutions and also within the card 

catalog confi gure the history of the card catalog. In this book, I seek to 

write this history  from the material , thus allowing many voices to be heard, 

naturally at the risk of discordant polyphony. However, as the task consists 

of tying together episodes involving an arrangement of paper slips and 

their respective links, I will allow index cards to lead the way.  7   

 This very box of index cards may leave some issues aside owing to the 

limited scope of the study — and sometimes simply owing to lack of infor-

mation. Its fi rst defi ciency is thus an inability to write a universal story 

of index cards. Therefore, the trajectory does not begin at the dawn of 

history, and does not describe Mesopotamian, Egyptian, Greek, or Roman 

methods of cataloging stored texts. Also excluded is the famous library 

of Alexandria with its equally famous librarian Callimachus, who affi xed 

inventories of texts on clay  pinakes  on the shelves, as well as the Roman 

 laterculi  or administrative registers.  8   For neither are paper machines — both 

use different materialities, the by far more valuable and costly papyrus 

on the one hand and clay on the other.  9   Instead, we begin card index 

history in the sixteenth century, with an alleged origin that, all misgiv-

ings about choosing one such entry notwithstanding, can serve as a pro-

visional starting point for paper catalogs, even though one could have 

started earlier. 

 Nor is this study able to remedy a lack that Foucault proclaimed in a 

footnote:  “ Appearance of the index card and development of the human 

sciences: another invention little celebrated by historians. ”   10   Although one 

development, the  “ make-up of the human sciences, ”  serves as a method-

ological example for this book, a direct connection to the appearance of 

the index card could not be made unambiguously. The plan had been to 

fulfi ll the promise of that footnote and develop the transfer between librar-

ians and businesspeople around 1890 in an appendix to the evolution of 

the index card. Yet this plan fell victim to lack of space. In such a chapter 

one would have found not only the development of the materiality of the 

index card from paper scrap to cardboard. (This episode now runs implic-

itly through the description of progressive standardization.) Foucault ’ s 

remark also makes a connection around 1833, citing Bonneville, between 

card catalog and mercantile directory. Unfortunately, a monograph on the 

technical media of commerce has not yet been written, or at least it is as 

yet unknown to the card index at work here. That is why the circulation 
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of money and ideas is only outlined so as to describe an isomorphic logic 

of the representation of slips of paper and banknotes, pointing to their 

merging in card/data/banks. 

 One more thing ought to be explained in advance: why the card index 

is indeed a paper machine. As we will see, card indexes not only possess 

all the basic logical elements of the universal discrete machine — they also 

fi t a strict understanding of  theoretical kinematics . The possibility of rear-

ranging its elements makes the card index a machine: if changing the 

position of a slip of paper and subsequently introducing it in another place 

means shifting other index cards, this process can be described as a chained 

mechanism. This  “ starts moving when force is exerted on one of its 

movable parts, thus changing its position.  What follows is mechanical work 

taking place under particular conditions.   This is what we call a machine  . ”    11   The 

force taking effect is the user ’ s hand. A book lacks this property of free 

motion, and owing to its rigid form it is not a paper machine. 

 One more word about some of the guiding metaphors and analogies in 

this study, as they may seem strange, at fi rst glance, to an audience beyond 

certain academic circles familiar with the premises of New German Media 

Theory.  12   Every metaphor or allegory, any analogy or comparison has its 

limits. Catachresis in rhetoric is a failed transfer, a juxtaposition of incon-

gruous elements. The present study consciously takes this risk when using 

the term  “ book fl ood ”  — though it is an old phrase. When index cards are 

compared to bank notes or business cards, it is not to claim equivalence 

or similarity in their function. Rather, the goal is to point to structural 

similarity without denying differences. The risk of an imperfect fi gure of 

speech is taken because metaphors, allegories, analogies, and parallels 

harness a specifi c power of insight this study intends to deploy to good 

effect. For on the one hand, as Donna Haraway and others assert, lan-

guage — even a highly technical one as in the case of computer program-

ming or mathematics — is fi gurative.  13   Metaphors are unavoidable in any 

description, so they should be used in full consciousness of their effect. 

On the other hand, their use is based on the assumption that appropriate 

metaphors open our eyes to more than denotation: they produce a surplus 

of meaning that stimulates thought. This epistemological payoff is con-

tained in the description — in short, the necessary catachresis of historiog-

raphy activates insights that are called forth by the various connotations 

of the metaphors chosen. 
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 Thus, readers ought not be too surprised by references that may appear 

peculiar at fi rst. They will fi nd correspondences between index cards and 

bank notes, house numbers and book shelving, card catalogs and Turing 

machines, masses of books and their description as waves of a fl ood. These 

images are called upon consciously, at times by way of historical quota-

tions. Even if it is clear that a card catalog does not perfectly resemble the 

digital calculator or computer, I maintain that the card catalog is  one  pre-

cursor of computing.  14   On the software side, the components of the catalog 

and its function correspond to the theoretical concept of a  universal discrete 

machine  as developed by Turing in 1936, with a writing/reading head (or 

scriptor), an infi nite paper band partitioned into discrete steps (or slips), 

and an unambiguous set of instructions for reading and writing data.  15   

Moreover, on the hardware side there is a line of industrial development 

from library technology directly to the producers of early computing instal-

lations, pointing to the technology transfer from the catalog card to the 

punch card and on to modern storage media. To protect the analogies 

suggested here from the threat of mere speculation, and to restrict them 

carefully to whatever valuable insight they can provide, such passages are 

annotated so as to provide readers with information about the limits and 

extensions of the comparisons made.  16   

 The arc of this history sets out with a library guide, not in the sense of 

an agent that shows the way around the library, but in terms of marking 

the place where cataloging principles mature in the form of the card index, 

leading to other applications. And it ends in the age of the offi ce, an era 

of productivity minus the concept  “ service, ”  and of offi ce devices minus 

electricity. 
 



 2     Temporary Indexing 

 With the invention and spread of printing with movable type, a complaint 

arises in the learned reading world. It is the  book fl ood , always a nautical 

or irrigation metaphor, that has a disturbing effect on readers in the newly 

established privacy of their studies.  1    “ There are so many books that we lack 

the time even to read the titles, ”  notes the Italian bibliographer Anton 

Francesco Doni in 1550, already pointing toward the  increasing reading  of 

titles and footnotes as a principal reaction to too many texts.  2   The explo-

sion of written material after the introduction of the printing press brings 

a lot of attention to the library, which it did not garner in medieval times. 

 “ The Middle Ages read and wrote little, ”  a 1920s library history summarizes 

laconically.  3   In the medieval canon,  the one   book  dominates the selection 

and reading of all other texts, so that the medieval library yields to the 

domination of biblical order and selection patterns; inventories comprise 

between a few dozen and a couple of hundred volumes, and it is merely 

for the sake of inventory control that they are listed.  4   Only when the 

library is inundated is the need to deal with all this material recognized. 

In view of this diffi culty, it is hardly surprising that efforts are made, as a 

kind of emergency response, not only to sort through the masses of books, 

but also to furnish an exact and thematically purposeful orientation. 

Claiming to navigate through the book fl ood, the Swiss doctor, polymath, 

and mountaineer Konrad Gessner  5   (1516 – 1565) publishes the  Bibliotheca 

Universalis ; the fi rst two of three planned volumes come out in Zurich in 

1545 and 1548 — taken up here only in terms of library innovation. 

 The fi rst volume of the  Bibliotheca Universalis , which Gessner starts to 

sketch at the age of 25, consists of a bibliography of around 3,000 authors 

in alphabetical order, describing books in terms of content and form, and 

offering textual excerpts.  6   The bibliography lists over 10,000 texts, breaking 
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with the legacy of listing books in a specifi c way. In contrast to previous 

catalogs, the  Bibliotheca Universalis  undertakes an appraisal of the content 

of the holdings. Conventional catalog lists mostly tended to originate 

within the scope of annual inventory checks. Gessner, however, examines 

every single book meticulously to gather complete specifi cations of format, 

title, authors (provided they are named or discoverable), place of publica-

tion, and year of publication.  7   Then he appends a content description. 

Hence, Konrad Gessner can rightly count as the father of the modern 

bibliography.  8   Earlier catalogs, mostly limited to theological subjects, did 

not make a distinction between source and representation, between their 

description and quotations from other catalogs, and hardly ever sorted 

their lists alphabetically. 

 The second volume of the  Bibliotheca Universalis , published in 1548 

under the title  Pandectarum sive Partitionum Universalium , contains a list of 

keywords, ordered not by authors ’  names, but thematically. This intro-

duces a classifi cation of knowledge on the one hand, and on the other 

hand offers orientation for the novice about patterns and keywords (so-

called  loci communes ) that help organize knowledge to be acquired.  9    “ Many 

scholars accumulate such  loci  in the course of their varied reading in  Com-

mentarios  or  chartaceos libros , sorted according to titles and classes, either 

in alphabetical order, as Dominicus Nanus did in the  Polyanthea , or accord-

ing to genres or divisions of philosophy or other principles. ”   10   The order 

of the commonplaces at fi rst follows a tree structure, carefully partitioned 

into 21 main classes; remarkably, grammar appears fi rst and theology last 

(see fi gure 2.1).  11   Each of these 21 classes and chapters is articulated into 

paragraphs and separated by the symbol  “  ¶ . ”  Gessner writes a preface to 

some, with rather extensive comments.  12   A list of authors ’  names follows, 

along with titles referring to the fi rst, alphabetical compilation, directing 

readers to the description of texts in the fi rst volume on corresponding 

subjects.  13   

    Only the twentieth chapter on medicine (which Gessner practices to 

make a living) is not published, presumably because the proceeds of the 

fi rst part of the  Bibliotheca Universalis  failed to meet the expectations of 

the publisher, Christoph Froschauer. Others suppose Gessner may have 

been so dissatisfi ed with the results that he refrained from publishing 

them.  14   In 1549, one year after the fi rst nineteen  Pandectae , the twenty-fi rst 

is fi nally printed, in God ’ s name (= theology). Theological commonplaces 
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 Figure 2.1 
 The classifi cation system of the  Pandectae  in Gessner 1549, following a tree structure. 

(From Gessner 1549, page after the cover) 
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 Figure 2.2 
 Selection from the index of commonplaces. (From Gessner 1549, fol. aa  v  .) 

are followed by an apologetic correction of the editorial outline, and an 

edited summary of the planned third part, which remained unrealized for 

lack of money.  15   It was supposed to have been an extensive, alphabetically 

ordered index to the systematic  locorum communes  of the entire twenty-one 

chapters of the  Pandectae . Instead, the appendix lists approximately 4,000 

general entries on a mere 26 folio pages, comprising only a small share 

of potential  locos , compared with 4,300 juridical commonplaces for 

 Iurisprudentia .  16   The slim index couples every commonplace in strict alpha-

betical order with a reference to the respective page in the  Pandectae  (see 

  fi gure 2.2 ). 

    With this aggregation of commonplaces, the  Pandectae  sought to provide 

references to and overviews of the alphabetically ordered fi rst part of the 

 Bibliotheca Universalis . The assignment of commonplaces to corresponding 

fi elds arises from the way that the notes are made; that is, titles are not 

fi xed in a predetermined pattern. Rather, topics are complemented and 

enhanced according to individual need.  17   

 Perhaps the earliest description of such a practice is Gessner ’ s compila-

tion of alphabetical and systematic lists by hand over many years of soli-

tary nocturnal work.  18   The basis of his activity is a careful and comprehensive 

collection of literature, and Gessner does not shrink from recording the 

remote and esoteric.  “ I have gathered material from everywhere: from 

catalogs of printers, of which I have numerous from different areas; from 

library directories as well as from libraries themselves, public as well as 

private ones in Germany and Italy that I carefully researched myself, from 

letters of friends, from reports of scholars and, fi nally, from author ’ s cata-

logs. ”   19   What does one do with the material thus accumulated? Gessner 
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willingly offers guidance in the corresponding systematic entry of his 

 Pandectae  called  “ De Indicibus Librorum. ”   20   First of all, one should read 

books that offer an index and register from which to compile one ’ s own 

indexes. Chapter headings are recorded for use as  locos communes . This 

procedure suggests that one may understand the  Bibliotheca Universalis  

itself as an index of indexes. The processing of excerpts follows the simplest 

algorithm: 

 1.   When reading, everything of importance and whatever appears useful 

should be copied onto a good sheet of paper. 

 2.   A new line should be used for every idea. 

 3.    “ Finally, cut out everything you have copied with a pair of scissors; 

arrange the slips as you desire, fi rst into larger clusters which can then be 

subdivided again as often as necessary. ”   21   

 4.   As soon as the desired order is produced, arranged, and sorted on tables 

or in small boxes, it should be fi xed or copied directly.  22   

 Fixing the mobile paper scraps on a sheet means fastening them with glue. 

This method of attachment, though, should always allow rearrangement, 

either by use of a water-soluble glue or by some system allowing easy sub-

sequent insertions and shifts. This method requires a special type of book 

with a guiding thread. As on a weaving loom, the threads stretch over the 

page, so that two rows of paper slips can be inserted and supported by 

paper rails (fi gure 2.3). This device can support up to 100 pages before it 

becomes unstable.  23   

    This procedure describes a hybrid card catalog in book form. And it is 

by no means pure theory; in fact, Gessner emphasizes its practicability with 

reference to Georg Joachim Rheticus,  “ the most excellent mathematician 

of our time, ”  recommending this model to the entire scholarly world.  24    

 Whether they need to write or to give lectures, they may arrange the accumulated 

raw material for their paper in this way: Either they have recently collected material, 

or they arrange material accumulated on slips of paper according to thematic aspects 

for reuse, so they can take out paper slips for the treatment of the respective object, 

selecting from the many cards those that are best suited for the present subject. 

Using small needles, they fi xate the slips in the desired order for the respective 

lecture and write down what seems appropriate, or use it according to desire; fi nally, 

they restore the slips of paper to their place for reuse.  25    

 The recommended care and safekeeping of paper slips in their box builds 

on reuse, unlike the procedure for indexing, which is a temporary one. 
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 Figure 2.3 
 The fi xation of paper slips. (From Wellisch 1981, p. 12.) 

Posthumous praise of the suggested approach is unequivocal:  “ I can cer-

tainly testify this much: that numerous learned men are known to me who 

like to apply this in their studies. ”   26   Paper slips can be rearranged again 

and again in different orders, serving as a basis for text production. This 

method allows the writing of several books at the same time. And fi nally, 

it is even possible to cut books up to save oneself the trouble of copying.  27   

 Behind this order of paper slips that guarantees mobility and rearrange-

ment, one can recognize the same economy of signs that a century earlier 

contributes to a major paradigmatic shift. Johannes Gutenberg ’ s invention 

of the printing press not only forges most obviously associations of typeset-

ting, steel models, pouring mechanisms for individual letter types, special 

alloys, and composing sticks for setting lines of type.  28   As a marginal yet 

indispensable aid, a new tool for fi ling and storing of the individual pieces 

of type is introduced: the  type case .  “ The technical core of Gutenberg ’ s 

invention consists in dissolving the articulated sequence of words and 

letters into their components so as to deploy them as isolated single ele-

ments over and over again. ”   29   In contrast to printing with full-page wood 

carvings (so-called  block books ), typography owes its potential for recom-

bination to individual precision-cast letters of a special alloy of lead and a 

little antimony. The typeface turns into a technical element, and its random 
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combination and rearrangement turns handwriting into standardized 

script. This paves the way for a new economy of textual production 

that overcomes the laborious and error-prone manual copying and lowers 

production expenses. Henceforth, bookmakers can count on reuse. 

 The types for book and newspaper layout lie in wooden cases with about 110 fi elds 

for German and 160 for Roman letters, i.e. Latin, English, French  & c.; the larger 

number is required by accents and capital letters. The size of the fi elds is adapted 

to the more or less frequent occurrence of each letter, and their position is deter-

mined by easy handling. The type case is supported by a chest-high shelf with 

drawers. The typesetter stands in front of the shelf, holding a metal composing stick 

in his left hand which forms a level small box, open on two sides, into which the 

typesetter with his right hand fi ts the type from the compartments of the box, thus 

composing them in lines.  30    

 The most frequently used type elements —  “ e, ”   “ a, ”  spacers — are in the most 

quickly accessible places (fi gure 2.4). The arrangement of the box thus 

already obeys what would much later be called the Taylorist principle of 

the shortest motion sequence. After printing, each letter is returned to its 

drawer, awaiting further use in the production of new pages. Thus, the 

type case with its compartments for discrete elements is the driving force 

 Figure 2.4 
 Character distribution in the type case. (From Meyers Gro ß es Konversations=Lexicon 

1906, vol. 3, p. 528.) 
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behind segmented storage as suggested by Gessner for bibliographical units 

on slips of paper in subject or alphabetical order, for the generation of new 

texts through recombination. Whether for the production of catalogs or 

as building blocks for learned excerpts, the carefully stored slips of paper 

allow long-lasting use. For both type case and card catalog, it is essential 

to keep the respective materials in a fl exible form so as to enable the 

creation of ever new and different arrangements. 

    This  “ method of generating indexes in the shortest time and in the best 

order ”   31   is the earliest explicit description of how to store what one has 

read and found worth keeping, arranging it in different ways, and keeping 

it thematically retrievable. 

 It is an important fact that the  Bibliotheca Universalis  addresses a dual 

audience with this technology of indexing: on the one hand, it aims at 

librarians with its extensive and far-reaching bibliography; on the other 

hand, it goes to didactic lengths to instruct young scholars in the proper 

organization of their studies, that is, keeping excerpted material in useful 

order. In this dual aim, the  Bibliotheca Universalis  unites a scholar ’ s com-

munication with library technology, before these directions eventually 

branch out into the activity of library professionals on the one hand and 

the private and discreet practices of scholarship on the other hand. 

 However, learning and library were to remain closely connected for a 

few centuries. Librarians tended to be established scholars and vice versa. 

Two paths will be briefl y illuminated in this context. One will lead to 

Gottfried Wilhelm Leibniz. The other one has fallen into oblivion: Hugo 

Blotius (1534 – 1608), a Dutch Calvinist, lawyer, rhetorician, later a baron 

and converted Catholic — and the fi rst librarian of the Royal Court library 

at Vienna.  32   What Leibniz and Blotius have in common is that they tackle 

adaptations of the excerpting methods suggested by Gessner ’ s infl uential 

 Bibliotheca Universalis  to provide effi cient catalogs for the book collections 

entrusted to them in Wolfenb ü ttel and Vienna, respectively. 

 Following the chronology of the history of the index card, we fi rst turn 

to Hugo Blotius, whose term in offi ce in the dusty halls of the Vienna court 

library lasted from 1575 to 1608.  “ Dear God, what a state we found them 

in [.   .   .] last July! How neglected and disorderly everything appeared — so 

much mold and decay everywhere — so much damage caused by moths and 

bookworms — and everything covered in cobwebs!   .   .   .   When the windows 

that had been shut for months, never permitting even a ray of sunlight 
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onto these sad and slowly decaying books, were fi nally opened — indeed a 

fl ood of stale air poured out! ”   33   Blotius ’ s fi rst approach to this site begins 

with a catalog made by his own hand, taking stock of approximately 7,700 

volumes.  34   When he compiles a systematic overview of this partial inven-

tory, it is in order to demonstrate his ideas of proper cataloging based on 

what Gessner suggested and practiced in the  Pandectae , as well as to sum-

marize the urgently needed intelligence on the enemy in the comprehen-

sive Turcica catalog   (1603).  35   Thus, he explicitly treats his catalog project 

as an example to show how future catalogs could be handled. Nevertheless, 

nobody follows in Blotius ’ s footsteps. Catalogs on different countries and 

on disparate topics remain in the planning stage, organized in terms of 

neither scientifi c nor philosophical order, but instead expressing an inter-

disciplinary tendency, with special catalogs on joy, grief, and so on.  36   

 In 1657, the fi rst practitioner of nonhierarchical indexing, Joachim 

Jungius (born 1585), dies in Hamburg after compiling approximately 

150,000 slips of papers with accumulated knowledge, bound and sorted 

according to the most minute details and building blocks and without 

registers or indexes, let alone reference systems.  37   After his death, his pupils 

and executors discuss adequate scientifi c excerpting of texts. The debate 

culminates in  De Arte Excerpendi: Of Scholarly Book Organization  by Vincen-

tius Placcius. It offers an overview of contemporary procedures, instruc-

tions on regular excerpting, and an extensive history of the subject. Placcius 

expressly warns against a loose form of indexing as pursued by Jungius.  38   

    Instead of jotting down every note, thought, observation, excerpt, and 

reading on a single slip of paper and leaving them there, Placcius recom-

mends grouping them, by dint of appropriate  libros excerptorum  (see fi gure 

2.5),  39   excerpt books that follow the pattern that had guided the design of 

registers and bound library catalogs since Konrad Gessner; Placcius cites 

the entire section  “ De Indicibus Librorum ”  from the  Pandectae .  40   Perhaps 

his strong vote for the bound form of this storage technology and against 

Jungius ’ s method is a way of warning against lifelong knowledge accumula-

tions that merely gather treasures without being recombined and pub-

lished as new books. Jungius, keen on including new resources, delays his 

own publications time and again, leaving them unfi nished or simply as 

raw paper slip potential in storage, on call.  41   

    Vincentius Placcius ’ s writing provides further insight regarding the 

appearance of boxes of excerpts that will prove relevant to the history of 
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 Figure 2.5 
 Hybrid card index in book form. (From Placcius 1689, p. 67.) 

card index development. In the appendix to his work on the art of excerpt-

ing, Placcius incorporates word for word an anonymous text from 1637 

that introduces two different card index box constructions, including illus-

trations (see fi gure 2.6).  42   With their aid, one no longer need worry about 

errant slips of paper or the diffi culty of lack of excerpt mobility. Both varia-

tions show internal, replaceable wooden strips that can fi x paper slips, 

either hung with  “ needles ”  or  “ pierced on the corners and thus stitched ”  

(see fi gure 2.7).  43   

    Regarding the legacy of this piece of offi ce furniture, it should be noted 

that it serves as a model for the construction of an excerpt cabinet 
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 Figure 2.6 
 Excerpt cabinet. (From Placcius 1689, p. 152.) 

constructed for a secretary named Clacius in Hannover, which is acquired 

after his death by none other than Gottfried Wilhelm Leibniz. From 1676 

onward, he follows an excerpting practice that directly refers to Jungius 

(via one of his students). 

 Regarding Leibniz ’ s Excerpt Cabinet 

 He wrote on slips of paper whatever occurred to him — in part when perusing books, 

in part during meditation or travel or out on walks — yet he did not let the paper 

slips (particularly the excerpts) cover each other in a mess; it was his habit to sort 

through them every now and then. 

 We know, not just since Nietzsche, that good ideas are born while walking. 

Thus, Leibniz always carried paper with him, for he knew that the admin-

istration of fl eeting thoughts makes the paper slip indispensable. He trans-

ferred his ideas, excerpts, and notes onto paper slips for later sorting and 

revisiting: 

 He bought a special cabinet to store his excerpts; [.   .   .] Leibniz was in the habit of 

writing his excerpts on special sheets or slips of paper, and it is likely that he adopted 

this method from Martino Fogelio (who edited the Jungiana) [.   .   .] Yet his method 

stems from Joach. Jungius. Thus, he also maintained his library according to topical 

order, without regard for different formats. Leibniz imitated this (presumably old 
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 Figure 2.7 
 The hook in the excerpt cabinet. (From Placcius 1689, p. 155.) 

libraries were also arranged this way) and applied it to his own private library. He 

had small labels stuck to repositories that indicated what was contained on every 

shelf.  44   

 Our lively survey of the early history of the scholar ’ s box of paper slips 

may be summarized as classifi cation systems using both software, meaning 

the question of what principles can order scientifi c and library data, and 

hardware, meaning long-term storage devices: (1) the book (Gessner); 

(2) the nearly immobile, heavy piece of furniture, as yet unnamed, but, as 

fi gure 2.6 clearly shows, a kind of  card index cabinet  (Placcius); and (3) the 

loosely sorted pile of papers on a table, at times fi led in envelopes (Jungius). 
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Up to this point, we still lack a proven set-up that later houses index cards: 

Gessner only briefl y mentions an index card fi ling box. It joins the scrap-

book as a rival product only about 100 years after the  Bibliotheca Universa-

lis .  45   In 1653, Georg Philipp Harsd ö rffer completes the idea of an excerpt 

collection as an ordering of paper slips in a box with twenty-four drawers 

in alphabetical order.  “ The content is indexed according to A b c, and for 

this purpose it is very useful to have one box with twenty-four drawers, 

each of which bears a letter. When one wants to index, one writes the 

content on appropriate pieces of papyr and puts them in their letter 

drawer: later, one takes them out, sorts one letter after another, and either 

glues the little papyri together, or copies them again. ”   46   Nevertheless, in 

contrast to Jungius ’ s use of loose slips, this procedure is not intended as 

permanent storage; it merely seeks to provide temporary relief following 

the methods of the  Bibliotheca Universalis  on compiling indexes.  47   

 If Leibniz ’ s application in the year 1680 for employment at the Vienna 

court library had not failed for religious reasons,  48   he might have pre-

vented — if not entirely remedied — the increasing fragmentation of the 

library catalogs since the time of Hugo Blotius. Alas, the court library 

remained in a terribly neglected state: books were  “ piled on top of each 

other and some of them half decayed, others by  ipsum non usum  completely 

disintegrated. ”   49   Nonetheless, Leibniz proves circumspect when fi rst hired 

in Hannover, and later as librarian at the famous Baroque library of Wolfen-

b ü ttel, in the completion of the cataloging projects he is entrusted with.  50   

Between 1691 and 1699, again following Gessner ’ s procedures, he lists the 

extensive holdings of the Wolfenb ü ttel library with the aid of two secretar-

ies writing, an assistant cutting, sorting, and gluing, and two theology 

students copying: a directory that was to remain, into the twentieth 

century, the only general author catalog of the Duke August Library.  51   

  “ The library is the treasury of all wealth of the human mind in which 

one takes refuge, ”  Leibniz writes in a letter to Friedrich of Steinberg in 

October 1696.  52   Although around 1700 it becomes increasingly diffi cult to 

gain access to this wealth — the inventories of the mostly aristocratic librar-

ies have begun to grow quickly, thanks to the Baroque passion for collect-

ing — in 1699 Leibniz can await the book fl ood as calmly as any reader ’ s 

request.  53    “ Not every visitor asks: Do you have Montaigne, or R ö sel? From 

time to time someone says: What liturgical or economic works do you 

have? This necessitates a logical or scientifi c catalog. ”   54   In Wolfenb ü ttel, 
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one receives a brief and reliable answer to the question of how one might 

fi nd something in the massive inventory: with the aid of an ensemble of 

alphabetical catalogs and  indices materiarum  that obey as their highest 

principle  “ that one fi nds the popular books easily. ”   55   Nevertheless, at the 

beginning of the eighteenth century it is by no means self-evident that a 

library should own a directory of its holdings. To fi nd a book on a certain 

subject, one usually follows the classifi ed shelving of books. At the outset 

of his library activity in Wolfenb ü ttel, Leibniz sketches a detailed plan, 

aiming to tackle the pitiful mess this famous collection is in. For a library 

without a catalog, as Leibniz put it in his  Consilium , resembles the ware-

house of a businessman who cannot keep stock.  56   If the purpose of a 

businessman is garnering profi ts from his products, deploying certain tech-

nologies such as double-entry accounting, the comparison concedes that 

a library full of books remains worthless as long as it does not maintain a 

single book about these books. Only a catalog allows specifi c access to the 

stored knowledge that can produce profi t by way of reading. This insight 

was later taken up by another famous counselor and writer in Weimar, 

namely, Goethe. 

 Catalogs are not only rare in Baroque libraries — where they appear, they 

usually resemble the form of what they record: bound books, bound cata-

logs. Besides a list of the directories to be compiled (inventories of books, 

paintings,  “ curiosities, ”   “ index nominalis, [.   .   .] index materiarum [.   .   .] index 

librorum historicorum [.   .   .] conspectus materiarum [.   .   .] ” ), Leibniz ’ s propos-

als for an indispensable library guide that mark the beginning of his activity 

in Wolfenb ü ttel in December 1690 include ideas on the form of cataloging: 

 “ paper slips of all books, sorted pro materia et autoribus. ”   57   The plan antici-

pates registering every book merely once, precisely on a slip of paper, so that 

the slip only has to be placed in the right order for any catalog organized 

alphabetically, by subject, or in any other way. Theoretically, this procedure 

could have successfully made numerous catalogs with the same data set. 

However, the plan is never carried out. In fact, the librarians supervised by 

Leibniz manage merely to assemble an alphabetical catalog; all the other 

plans fail for lack of employees and funding, a result that must have seemed 

only too familiar to Leibniz in the Projecting Age — as Daniel Defoe describes 

the end of the seventeenth century.  58   

 In practice, the procedure turns out to be fairly easy. Walking past the 

shelves, the librarian makes copies of titles.  “ I will subsequently call them 
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paper slips for short. ”   59   With meticulous exactitude, the librarian records 

extensive details of the work on the paper slip, as with the Josephinian 

card catalog of the Vienna court library (see next chapter):  “ 1. Case 

number, 2. Author ’ s name, 3. Format of the book, 4. Commentators, 

translator, and editor, 5. Year and place of printing, 6. [.   .   .] shelf number, 

7. Format and number of volumes. ”   60   Moreover,  “ the title of the book 

must be copied neither too briefl y, nor too extensively. It must be just so 

you can get a hint of the content of the book from it. ”   61   Thanks to inter-

nal mobility, or the permanent potential for reordering, the index catalog 

emancipates the order of the library from its physical shelving locations. 

From then on, the scholarly catalog works and prevails. Its paper slip 

form in Wolfenb ü ttel in Leibniz ’ s time nevertheless remains only one 

temporary aid, again gathered and bound into the printed catalogs that 

librarians value more highly than fl eeting slips of paper. Only an accident, 

as the next chapter will demonstrate in detail, will unexpectedly turn this 

procedure into a permanent order. 

 What remains pivotal, however, is the relation between index and book, 

which implies both temporary and permanent cataloging. For in contrast 

to the fi xed entries of a continuous list on sequentially linear pages, paper 

slips can be reconfi gured as freely mobile units in ever new arrangements. 

A slip of paper serves as a fi rst pointer, which refers with the help of a call 

number to an address, the place the text occupies on a shelf. However, it 

not only points to the location where a text is found — it also embodies a 

highly compressed data set that characterizes the book to be found. Ideally, 

the slip of paper contains not only complete bibliographical specifi cations 

(with detailed title, subtitle, authors, etc.), but also a short content key. 

Thus, it delivers a derivative of the text it represents. More than a mere 

administrator of access, the  “ title copy ”  becomes a representation of the 

text — which now need no longer be read every time. The representational 

feature defl ects from what it refers to; reading the table of contents — or 

even more briefl y, just the title — protects against having to read further. 

Thus, it is barely surprising that around 1800, this form of representation 

on mobile paper slips experiences a fi rst boom. An analogous situation is 

the use of visiting cards:  “ One arrives at one of the famous spas, a couple 

of hours after arriving one sends out a few hundred visiting cards, and the 

same day one is introduced to the whole society of the resort, and 

acquainted with two to three hundred people as if one had already lived 
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with them for many years. ”   62   Making acquaintances via visiting cards 

substitutes for personal meetings — something that has become routine in 

our virtual worlds. 

 Returning from the drawing room to the library, we can state for the 

time being that its  “ wealth ”  can be found only if it is also registered in 

the catalog. It is hardly accidental that Goethe, entrusted with supervising 

the Jena and Weimar book collections, describes his impression of the 

G ö ttingen library in economic terms:  “ One feels as if in the presence of 

capital that noiselessly yields unpredictable interest. ”   63   But what does this 

wealth consist of?  “ The capital is the mass of writing accumulated in text 

processing, and the yield is texts that originate from the loops of the 

bureaucratic-literary processing. ”   64   At the very beginning of this paper 

machine that eventually produces novels and learned texts stand the 

anonymous catalogs without which the material is inaccessible.  65   The slips 

of paper in the catalogs become a derivative of the registered writings, the 

interest rate of amassed capital. The higher the magnitude of indexing, 

the greater the later yields, in the form of ever new texts resulting from 

texts thus made accessible. The library becomes a bearer of capital, a data 

bank, lending information as if it were credit. The latter is reliably paid 

back in the indexing of new writings, whose contents in turn feed on the 

old ones. 

 In 1716, Leibniz dies and the library at Wolfenb ü ttel falls into neglect, 

catalogs are carelessly kept, and the probability of discovering a text with 

the help of the book catalogs dwindles. In the course of the eighteenth 

century, fi nding anything in a library that has inadequate catalogs remains 

a challenge — not just in Wolfenb ü ttel, but everywhere else as well. To the 

extent that the bibliographies of Konrad Gessner fulfi ll their mission and 

lead to the production of new books, the complaint about a fl ood of new 

books is strengthened. The next chapter outlines what kinds of canaliza-

tion technologies provided relief to the libraries of the eighteenth century 

as they were being fl ooded with new printed matter. 
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 3     The First Card Index? 

 Addressing Ideas 

 You may say that it isn ’ t necessary to read every last book. Well, it ’ s also true that 

in war you don ’ t have to kill every last soldier, but we still need every one of them. 

  — General Stumm von Bordwehr, in Robert Musil,  The Man without Qualities  

  “ You haven ’ t got lost, have you? ”  asked the usher in amazement,  “ you go down 

this way to the corner, then right down the corridor straight ahead as far as the 

door. ”   “ Come with me, ”  said K.,  “ show me the way, I ’ ll miss it, there are so many 

different ways here. ”   “ It ’ s the only way there is, ”  said the usher. 

  — Franz Kafka,  The Trial  

 On Christmas Eve, 1770, a court decree by Her Majesty Maria Theresa 

goes out to the mayor of Vienna, ordering him to  “ make the numbers 

on all houses legible and visible, on punishment of 9fl . ”   1   This refers to 

the so-called  conscription numbers  that serve to simplify the registration 

of the male population of Vienna so as to include all possible conscripts. 

Yet since  “ diffi culties ”  crop up in carrying out this administrative act, the 

mayor obeys the royal order in trying to create transparency and asks 

the town council in early January 1771, after Epiphany, to mark houses 

in the course of the  “ general conscription of souls and houses ”  not only 

on the outside, but on the inside as well.  2   The purpose of this Christmas 

gift from on high aims at remedying a perilous military shortage, drafting 

every potential soldier on the recruitment lists without exception. It is 

not so much a matter of being able to deliver a draft summons  on time , 

but of the delivery  itself . 

 Before the appearance of the fi rst house numbers, the only thing serving 

as orientation in the warren of Viennese streets for the administrators of 
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the conscription catalogs — who in pursuit of their duties draw up one of 

the very fi rst card catalogs — is a purely empirical knowledge of the neigh-

borhoods, or the equally empirical and reliable questioning of locals.  3   

What Friedrich Adolf Ebert praises in 1820 as  “ local memory ”  is the only 

factor that enables navigation through the town ’ s anonymous lanes.  4   

Owing to the lack of a more thorough addressing logic, places are accessed 

thanks to the systematic arrangement of laborers — that is, the crafts and 

guilds distributed throughout the neighborhood. 

 Until an address system (directed only at men) is set up in early 1771, 

with conscription numbers for every single house, inside and outside, the 

indistinct  sea  of houses offers convenient hiding places for delinquents 

and deserters.  5   Therefore, anyone obstructing governmental access to men 

liable for military service by  “ making house numbers illegally unreadable 

or invisible ”  is threatened with arbitrary fi nancial or bodily punishment.  6   

To prevent this sort of crime, rewards are offered, funded from the fi nes 

raised in this manner, as an incentive to denounce deserters. 

 By 1777, the government of Lower Austria starts a renewed numbering 

of houses.  “ As many new houses were built after the last conscription 

which have no number yet, this is also an opportunity for the rectifi cation 

of the house numbers. ”  New entries are to be treated as follows:  “ If for 

instance three new houses are found between numbers 12 and 13, the fi rst 

is to be 12a, the second 12b, the third 12c. ”   7   Moreover, the conscription 

decree further increases the depth of addressing, including  “ women, Jews, 

and farm animals. ”   8   

 New diffi culties with the exactness of addressing appear within a decade 

after the second successful numbering in 1777. Although houses are 

marked on the inside and outside, the neighborhoods themselves still 

present mnemotechnical and navigational challenges. There is still no 

unequivocal naming of every lane, street and public thoroughfare.  “ Many 

large and small lanes, their names unknown to most, force not only strang-

ers, but even locals unfamiliar with the area to search or ask for directions, 

their wandering about causing such embarrassment and delay that the 

order has been passed that street names be written in bold black letters on 

the fi rst house at each end of every lane, large and small lanes alike, in a 

similar fashion as pertains to the military conscription numbers. ”   9   This 

unambiguously fi xes the locations of (and thus the state ’ s access to) mili-

tary conscripts, women, Jews, and cattle. In wartime as well as in the 
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library, as General Stumm von Bordwehr attests, units are subject to fl uc-

tuation.  “ The purpose of the naming is unequivocal and urgent: to guaran-

tee quick retrieval and return of a used book, and then to confi rm its being 

available in an inventory audit. ”   10   Books and recruits must be registered 

incessantly as new entries, and just as incessantly as war losses, so they can 

be exactly and reliably addressed.  “ Thus the call number issues from its 

location. ”   11   Just as the conscription number is aimed at establishing the 

possible location of a respective recruit, so the call number of a book ideally 

carries the address of its regular storage place. Hence, it is hardly surprising 

that more recent library management uses the postal analogy of effi cient 

addressing when it attempts to circumscribe the heterogeneous and often 

contradictory history of the development of call number systems.  12   

 One fundamental problem with localized, shelving-based unit call 

numbers (which in turn carry authors ’  marks) inevitably arises when 

massive new acquisitions occur or buildings are built.  13   A book fl ood 

exceeds the capacity of even the largest repositories. Even if there is no 

acute shortage of space, librarians are forced to engage in time-consuming 

sorting and rearranging. Besides, those in command worry that  “ as a result 

of frequent handling by subordinates, books can easily be damaged. ”   14   To 

diminish these occasionally unavoidable disturbances to order and to limit 

access to trained librarians who can provide readers with the desired books, 

a new type of mobile management becomes necessary in turn: reference 

management that fi nds books no longer via their location on the shelves, 

but via their systemic place in an alphabetical or subject catalog. 

 This change in the search procedure, from the level of books in a reposi-

tory to the level of order in catalogs, proceeds rather slowly. However, what 

happens immediately is that the shift from tracking books on shelves to 

searching for their representation by bibliographical title copies also marks 

a shift in library order, a fundamental shift in its inner structure and archi-

tecture, and in directors ’  plans for the logistical design of book storage.  15   It 

seems to be the fate of libraries that a particular order always coincides with 

a director ’ s term of service. As soon as a new director, prefect, or manager 

takes over, one of the fi rst acts tends to be rejection of the present order in 

favor of establishing a new, often completely different one, mostly legiti-

mized by the allegedly encountered chaos that almost forces reorganiza-

tion.  “ I have not yet read the biography of a librarian which does not report 

that he found the library in complete or partial disorder upon taking offi ce. 
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Then is recounted all that he did [.   .   .] — and were we to receive his successor ’ s 

biography, it would in most cases begin exactly like his   predecessor ’ s. ”   16   Ad 

infi nitum? More pivotal than the inevitable reorganization is the step that 

replaces subject shelving with the systematic representation of books in a 

complete catalog. Library apprenticeships and library histories tend to sum 

up this disparate development rather laconically.  “ Over time, people gradu-

ally ceased using a  fi xed  system that places every single book on a specifi c 

shelf whose name it bears for good, and moved to a  mobil e system. ”   17   

 Precise addressing remains a necessary condition of fl exible data man-

agement for registering recruits or books in situ. At best, conscription 

numbers and call numbers register the exact location of the address — but 

at the very least, this is gleaned from the town map or library plan. At the 

same time, exact addressing empowers a higher logic for representing 

inserts: new entries are incorporated into the regular order of lists, either 

according to scientifi c criteria or alphabetically. Instead of merely being 

inserted, as before, between existing units, they may safely be added in the 

order of their appearance: a running number procedure ( numerus currens ) 

in the library as the librarian ’ s answer to the fl ood of books.  “ A book ’ s 

location is extremely unimportant, ”  as the farsighted library-analyst Albre-

cht Christoph Kayser states.  18   Hence, the question of where to fi nd which 

book is no longer directed toward a particular shelf; rather, it is directed 

to the symbolic order of the catalog. Thus, the need for a mobile (and 

adaptable) systems is moved to the catalog itself.  “ To achieve the purpose 

of the call number — namely, to prevent misplacing a book — books must 

be equipped on the inside and the outside with the individual address, 

which is also noted in the catalog. ”   19   Provided these basic rules of address-

ing receive proper attention, the catalog may show the way to the desired 

book as a local guide directs visitors to the correct door. 

 This is how mechanical shelving replaces local shelving call numbers, 

positioning books by their  numerus currens  on the shelf. In the Viennese 

university library, reopened in 1777, instructions for arranging the  “ trea-

sury of knowledge ”  (Leibniz) advise installing books according to a  “ sys-

tematic plan of the sciences, and consequently according to the future 

library sections, ”  so that every book can be found by means of the code 

 Roman numeral / Roman letter / Arabic numeral  (for example XIV.B.12).  20   

Nonetheless, one has to make sure  “ not to place books too close together, 

for even a small increase in their number would necessitate substantial 



The First Card Index? 31

transfers. ”   21   Despite considerable dispersion, the estimated free space is 

soon fi lled in by growth in the collection, so that the next iteration of the 

library rules in 1825 — faced with a lack of discipline and systematic care 

on the part of librarians — abandons subject shelving even more decidedly. 

Essentially, it follows its predecessor of 1778, rendering the catalog the only 

search instrument.  22   Paragraph 22 reads,  “ Books are lined up according to 

every main subject or every main class and in every section according to 

format and size. It follows that no further scientifi c organization is possible 

at the shelves, so searching must be done not in the display of books but 

in the classifi ed catalog. ”   23   Six paragraphs later, an additional call number 

procedure is introduced, in the form of  “ consecutive numbering through-

out the entire library. ”   24   This procedure,  “ by which all the library catalogs 

are completely disconnected from and rendered independent of their local 

order and local call numbers, ”  explicitly refers back to Martin Schrettinger ’ s 

(1808)  Outline for a Textbook of Library Science , which was rather controver-

sial in 1825. One consequence of the new library science is that from then 

on, individuals no longer need to store contents; they can simply read 

addresses.  25   For the  header  of these addresses not to fail like the old order 

if the librarian falls off a ladder, these addresses need to be noted in the 

catalog in lieu of a local memory  26   — another consequence of Schrettinger ’ s 

library science. For it is  “ a common mistake of employees that they believe 

they will live forever, and thus arrange their shops without regard for their 

successors, considering them well kept in their own memory, without 

written notes, thus making it impossible for those eventually taking their 

place, or at least making it infi nitely more complicated for anyone to pick 

up the thread of those who have been called to meet their Maker. ”   27   

 This is not to stretch the analogy between house numbers and book 

call numbers since the late fi fteenth century,  28   but rather to point to a 

coinciding addressing logic during the same decade and in the same town, 

both guided by the same phenomenon: a reaction to  mobility . Both forms 

of addressing are designed to account for units that threaten to disappear 

among countless masses. In addition, both are united in the logic of a 

list whose entries register the respective depository alongside the names 

of those  “ deposited ”  — the authors or recruits. The numbers applied on 

Viennese buildings create the possibility of an address in the sea of houses, 

and thus a grid can be drawn for the exact whereabouts of recruits. By 

the same token, the rising book fl ood forces a gradual turn away from 
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fi xed shelving order and toward more delocalized addressing. It is not 

suffi cient to furnish the library with catalogs by decree. Rather, detailed 

and exact written procedures are needed to guarantee the logistical archi-

tecture of the library beyond the fl uctuations of a term of offi ce. Faced 

with data streams whose sources make mobility necessary, the logic of 

search progresses from an approximate system — walking along the shelves 

(as if in a parade of books) — to specifi c access via the catalog. 

 Data Streams 

 The pattern from which the  catalog movement  (the increasing manufacture 

of catalogs as search tools) departs in the eighteenth century is not so much 

the highly praised and defended catalog, the  book  of books. Rather, at this 

time it is common to  walk  though the subject shelving installation para-

digmatically, like a human search engine, as it were. Gotthold Ephraim 

Lessing, deeply in debt and driven to Wolfenb ü ttel as a refuge from his 

gambling addiction, discovers the books in his library without a catalog 

by walking.  29   On extended walks and accidental turns through the halls 

and past the cabinets of the library, he discovers forgotten and unexpected 

books. As a result of these constant rambles through the stacks, Lessing 

neglects his librarian ’ s duties, and not only those of cataloging.  30   Instead, 

he fi nds exceptional works for whose discovery posterity still praises him 

today. Without the support of a register, without the aid of overviews, his 

discoveries are the product of random access. 

 However, the narrow coupling of shelving and Enlightenment (which 

demands an academically differentiated access to the knowledge of the 

library) reaches a high degree of complexity with the classifi cation system 

sketched by Gottfried Wilhelm Leibniz and his 1680 proposal for a univer-

sal library — not to neglect infl uential precursors in the scholarly system, 

including Gabriel Naud é .  31   In contrast to the philosophical encyclopedic 

systems ruling at that time, he recommends shelving books according to 

systematic concepts, ordered by academic fi elds and arranged according to 

current interests.  32   

 There are numerous competing systems in the eighteenth century, 

although few designs take the diversifying of the sciences into account, 

thus proving incapable of integrating new branches of knowledge. For this 

reason, and owing to the library practice of unrecorded insertion on the 



The First Card Index? 33

shelf, the system in the end prevents direct access to the books, thus 

depriving users bit by bit of the knowledge of its treasures. It was consid-

ered suffi cient for a new entry simply to be placed on the right shelf 

according to its supposed content, often without recording its title in the 

catalog — as the book was expected to be found there on the shelf.  “ Hence, 

for a long time many librarians held the view that catalogs were not neces-

sary at all; and until the nineteenth century library owners also believed 

that catalogs were the private projects of librarians. ”   33   Thus, the access 

routines necessarily culminate in Lessing ’ s arbitrary celebrations of a 

 random access memory .  “ Dictatorial power of the catalogs over books ”  takes 

hold only at the end of the age of Enlightenment, at the beginning of the 

Napoleonic age, and as a consequence of the French Revolution.  34   

 While Lessing, between 1770 and his death in 1781, does his best to 

refrain from card games and other gambling activities by strolling through 

the Wolfenb ü ttel book collections, playing cards fi nd a different application 

in the cradle of the Enlightenment. In 1775, the Acad é mie des Sciences in 

Paris appoints Abb é  Fran ç ois Rozier to tabulate an index of everything the 

academy published between 1666 and 1770 and to draw up a general index. 

Rozier chances upon the labor-saving idea of producing catalogs according 

to Gessner ’ s procedures — that is, transferring titles onto one side of a piece 

of paper before copying them into tabular form. Yet he optimizes this 

process by dint of a small refi nement, with regard to the paper itself: instead 

of copying data onto specially cut octavo sheets, he uses uniformly and 

precisely cut paper whose ordinary purpose obeys the contingent pleasure 

of being shuffl ed, ordered, and exchanged:  “ cartes  à  jouer. ”   35   In sticking 

strictly to the playing card sizes available in prerevolutionary France (either 

83  ×  43 mm or 70  ×  43 mm), Rozier cast his bibliographical specifi cations 

into a standardized and therefore easily handled format. Playing cards offer 

numerous advantages: only after 1816 do their hitherto unmarked backs 

(fi gure 3.1) assumed a Tarot pattern. Therefore, they were frequently used 

as lottery tickets, marriage and death announcements, notepads, or busi-

ness cards.  36   Besides their widespread availability, their uniform measure-

ment allowed easy shuffl ing. Their relative stability (in comparison to 

sheets of paper) afforded robust handling. Rozier is so convinced of his 

procedure that he recommends that readers treat the academy ’ s future 

publications in the same way — that is, by collecting them on playing cards 

that allow them to be sorted by using the unprinted fl ipsides. 
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 Figure 3.1 
 French prerevolutionary playing cards. (From Fran ç ois 1974, p. 81.) 

    However, while the idea of  shelving as Enlightenment  is lost in playing 

cards  37   in France with revolutionary momentum, Germany, thanks to an 

infl uential advocate, holds out for quite some time, so that systematic 

shelving remains in effect until the start of the twentieth century.  38   What 

enables the nineteenth century to manage its steadily swelling book fl ood, 

so that one can fi nd every single volume in it? Here we need to look more 

closely at some of the prerevolutionary processes. Whereas in Germany, 

the subject parading of shelves remains the general procedure, Vienna 

around 1780 quietly and almost  unconsciously  begins to experiment with 

an independent practice that eventually will help establish the card index 

as the one and only library search engine. 

 Copy Error: The Josephinian Card Index 

  “ Work has started on May 22, 1780, ”  reads an addendum to the  Rules for 

the Copying of All Books in the Royal and Imperial Court Library   39   by the 

prefect of the library, Gottfried van Swieten. The project consists of prepar-

ing a complete catalog of the court library including its entire printed 
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inventory.  40   In the Vienna court library, there had not been a complete 

catalog since Blotius ’ s time as head librarian. The collection is in desolate 

shape as late as June 25, 1745, when Gerhard van Swieten (Gottfried ’ s 

father) receives the prefecture of the court library (offered shortly after his 

appointment as personal physician to Maria Theresa), as a sign of Her 

Majesty ’ s gratitude for his service.  41    “ Thousands of books lay unbound and 

consequently dead for use. ”    42   In 1766, under Gerhard van Swieten ’ s pre-

fecture, numerous catalogs (each registering a separate section that itself 

had again been dispersed) are combined.  43   This merges the  “ aggregates ”  

into one comprehensive catalog.  44   The reference book is arranged alpha-

betically by author, and in 1772 — shortly before Gerhard van Swieten ’ s 

death — it comes to a temporary conclusion with the seventeenth volume. 

In spite of several supplementary volumes, it remains uncertain whether 

the promise of a  universal  catalog was fulfi lled; perhaps it ought to have 

been called a  provisional  catalog instead. The entries are too varied for a 

standardized description of the books. Nonetheless, the universal repertory 

suffi ces as an interim solution until, starting in 1780, the Josephinian 

catalog begins to describe the books on the shelves. Nonetheless, given the 

state of the library in 1745, the universal inventory rightly counts as one 

of Gerhard van Swieten ’ s most extraordinary achievements during his 

27-year term of offi ce as prefect of the Vienna court library.  45   

 Floods 

 While administrators in the Middle Ages anxiously noted library  growth  as 

actually an  “ inventory decline ”  after the annual checking of their inven-

tory lists, the incessantly rising data fl ood of printed works provides library 

historians with a new criterion for assessing library management.  46   The 

German-language book market experiences a noteworthy increase in pro-

ductivity during the term of the van Swietens ’  Vienna court library project.  47   

Yet before we investigate the catalog as the canalization of a tidal wave of 

books, we should ask what the inventories of the court library after 1750 

are actually made up of. 

 Between 1760 and 1765, printing begins to accelerate rapidly and 

monotonically (were it not for declines during the Napoleonic wars, one 

could say  “ strictly monotonically ” ).  48   Numerous innovations in book pro-

duction and literacy increase the reading audience, and the new demand 

for literature changes reading habits.  49   Apart from this unexpected demand 
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for literary products, a consequential administrative act precedes the rising 

tide of publishing, allowing for steady growth, at least in Austria, of deposit 

copies,  50   reinforced by the occasional annexation of independent book 

collections. 

 In 1773, Pope Clement XIV declares the Jesuit order dissolved in Austria 

and its hereditary lands. This decision was preceded by decades of furious 

struggles, starting in 1713 in the Austrian Netherlands with the persecu-

tion of Jansenists that aimed to break the notorious political infl uence 

of the Jesuits.  51   In Austria, this struggle intensifi es after Gerhard van 

Swieten is appointed personal physician to Maria Theresa and entrusted 

with the complete reform of the Austrian educational system. His educa-

tional reforms include jurisprudence and his own fi eld of medicine  52   — and 

fi nally, by means of decisive actions, he gives every faculty that had 

previously been in Jesuit hands (philosophy, theology, as well as various 

administrative offi ces) over to Jansenist control.  53   

 Gottfried van Swieten, perhaps biased against the Jesuits because of his 

own strict education at the Vienna  Theresianum , continues his father ’ s 

reforms — above all his struggle against the  Societas Jesu .  54   On December 6, 

1779, he sends out a decree:  “ After Our Majesty, Our Most Gracious Lady, 

learned that in the course of the dissolution of the Jesuit order important 

papers were found regarding the legal estate and other circumstances of this 

former organization, Your Excellency is reminded in Her name that there 

should be a catalog of all these writings and documents, an exact and 

dependable directory compiled as soon as possible by me. ”   55   This order to 

surrender all printed matter is soon followed by a selection process led by 

Gottfried van Swieten himself, adding to the court library everything that 

had not been included previously, with the aid of the Jesuit catalogs.  56   After 

the arrival of catalogs listing inventory that had not been intentionally 

destroyed, van Swieten makes selections — as he would have done as the 

court commission censor, yet here guided by the differentiation not between 

 forbidden  and  permitted , but between  valuable  and  worthless , in the service of 

a more general, transgenerational, conservationist consciousness. 

 Gottfried van Swieten ’ s term of offi ce is also marked by another short, 

yet powerful infl ux. If the integration of independent collections (such as, 

in 1761, the private library of Maria Theresa ’ s father, Charles VI, and other 

ducal collections) had at times brought substantial growth in terms of 

quality  and  quantity to the Vienna court library, the friendly acquisition of 
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the city library of Vienna on July 31, 1780, constituted another important 

source.  57   That collection alone contained 1,182 volumes that the court 

library did not yet possess, as well as 1,215 editions different from those 

already there. The books were labeled  “ former city library Vienna ”  and 

integrated into the inventory.  58   Around the same time, the Josephinian 

catalog project commences, which over the subsequent months will encom-

pass a description of the entire inventory of the court library ’ s shelves. 

 In 1750, Maria Theresa reminds publisher Johann Thomas Trattner 

 “ that it is our state policy to have books produced, we have almost nothing, 

so many must be printed. ”   59   However, the shortage is not remedied the 

way Maria Theresa intended.  “ Reprints must be made until the original 

editions can be acquired. Proceed. Sonnenfels will instruct you as to which 

ones! ”  By the end of her reign, the dissolved monastery libraries begin to 

fl ow toward Vienna, plus volumes from additional closures of Jesuit com-

munities in Krain, Tyrol, and Styria under Joseph II ’ s rule, this wave subsid-

ing only in 1787.  60   Volumes superfl uous to the Vienna court library are 

used as payment in exchange for other, more valuable works.  61   Eliminated 

and banned books can still pave the way to other titles.  “ Reports of the 

destruction of books in transport from Lilienfeld in 1789 are well known. 

At that time, books were used by the coachmen to patch bad roads. ”   62   

Thus, the infl ux decreases, and yet the court library overfl ows. 

 Canals 

 In the midst of the library ’ s impending collapse under the superfl uity of 

books, we now need to look at the librarians ’  reaction and cataloging 

techniques in response to the infl ux of books. What kind of canalization 

can cope with the data fl ow pouring in from the former monasteries? Four 

main administrative tactics are put into effect. 

 The successive comparisons between the cloister inventories and the 

court library ’ s stock serve as a fi rst fi lter. This evidently requires a complete 

catalog of existing books, not least for comparison ’ s sake. The insuffi cient 

usability of the universal inventory of 1766/72 must have become obvious 

at this point. Any volumes that turn out to be duplicates or rejects are 

assigned to provincial universities.  63   

 The second tactic consists of trying to remedy the problem at the 

root — by setting up a quality fi lter to prevent the publication of  “ pointless 

brochures. ”   64   Counter to Maria Theresa ’ s order of 1750 (to overcome the 
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shortage of books by reprinting), Gottfried van Swieten feels impelled to 

take measures against a fl ood of academic publications that is more or less 

the direct result of his own educational reforms.  65   By April 1784, authors 

must deposit a sum of money that is refunded only if the court agrees to 

the printing; otherwise, the amount is withheld and turned over to welfare.  66   

 Censorship is effective not only in the struggle against the Jesuits, but 

also in regulating the book fl ood.  67   As a third tactic, Gerhard van Swieten 

keeps adding to the Roman Catholic  Index Librorum Prohibitorum , fi rst 

published in 1559, appending to the Austrian secular version his brief 

judgments on numerous additions.  68   While Gerhard van Swieten concen-

trated on scholarly texts, his son Gottfried shifts horizons:  “ Seen from the 

most innocent standpoint, Cabalistics and magic are the fruits of a weak 

and unwholesome mind and must be relegated to the realm of insanity. ”   69   

Furthermore, he protects the court library against theological and legal 

writings; a signifi cant portion is turned over to the military for use in 

manufacturing ammunition.  70   

 The most important mechanism available to the librarian for countering 

the press of new knowledge via librarianship is indeed the catalog itself, 

which cannot avoid registering the additions, taking the full brunt of the 

fl ood. Drainage is engineered — that is, the court library is conceived as a 

central storage tank.  “ The intention of the court order of Her Royal and 

Imperial Apostolic Majesty was to collect the legal estate of the Jesuits 

dispersed everywhere in documents, books, and writings, and to bring 

them to a place where they would be preserved, ordered, and consulted. 

Such a place is indisputably the court library, the only one in the country 

with which a collection of this kind can be combined. ”   72   

 However, until work on a new complete catalog begins in May 1780, 

new entries cannot reach their systematic place. Owing to a lack of man-

power, the infl ux is met with a typical administrative reaction. Gerhard 

van Swieten already  “ noted upon making closer acquaintance with the 

library that the care and generosity with which the Austrian rulers sought 

out and purchased the most exquisite books in the whole of Europe was 

far greater than the diligence of the prefects and custodians in ordering 

and preserving these acquisitions. ”   73   

 The Algorithm 

 The undertaking that begins on May 22, 1780, later to be called the  Jose-

phinian catalog , is extant in  “ 205 small boxes ”  in an airtight locker in the 
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Austrian National Library; it is widely, and often proudly, considered the 

fi rst card catalog in library history.  74   Before we ask whether this is accurate, 

let us compare the process with Konrad Gessner ’ s method. Three aspects 

distinguish the Josephinian catalog from the paper slip techniques prac-

ticed since early modern times: written instructions for the cataloger, a 

division of labor organized around interfaces, and the duration of catalog 

use. Only the coincidence of these three characteristic features and their 

mutual dependence separate the enterprise specifi cally from prior attempts, 

such as the refi nement of the Wolfenb ü ttel catalog under Leibniz, or 

Rozier ’ s excellent index based on playing cards. 

 Because of the constantly growing number of volumes, and to minimize 

coordination issues, Gottfried van Swieten emphasizes a set of instructions 

for registering all the books of the court library. Written instructions are 

by no means common prior to the end of the eighteenth century. Until 

then, cataloging takes place under the supervision of a librarian who 

instructs scriptors orally, pointing out problems and corrections as every-

one goes along.  75   

 The instruction is elaborated in two phases. The fi rst design is van 

Swieten ’ s own  Instruction and Guidance for Those Who Copy Titles and 

Books .  76   Besides a list of assistants, these  “ rules for the copying of all 

books in the Royal and Imperial Court Library ”  encompasses seven point-

ers on what is to be noted along with the description of books on slips 

of paper.  77   

 Adam Bartsch, the fi fth scriptor (and later head of the Print Collec-

tion), refi nes these instructions further, complementing the necessary 

bibliographical requirements with a set of detailed and anticipatory behav-

ioral guidelines.  78   These commands are further enriched by a fl owchart, 

guiding order and approach to coordinated labors. The fi nal version is 

sent to van Swieten to serve as a standardization program. The goal of 

a unifi ed, adequate catalog can be reached only if one can ward off the 

risk that the data will be arbitrarily diversifi ed whenever employees act 

randomly.  

 These are some remarks that might fi nd room in a further edition of the regulations 

for furnishing a new catalog, at least in part, so that I allow myself most obediently 

to send them to Your Grace. Now it is up to you to check and to use them. A similar 

regulation, which every copyist employed in the catalog project should always have 

at hand, should not merely instruct on how to write a catalog, or the single com-

ponents of the same, but serve as a guideline that indicates that everyone should 
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work in the same way. I assume at least that each of us knows how to note down 

book titles, yet the differences in how they might be written, even if each was itself 

without error, in the end would produce an inconsistency on the whole that would 

make the catalog if not unclear, then at least deprived of adornment and the proper 

appearance, being designed for one purpose, from one point of view, and according 

to one system only.  79    

 Thus, in a reversal of the hierarchy, the plan of the plan goes back to His 

Baronial Grace, to be initialed and countersigned: the instructions return 

without alterations to their author Adam Bartsch — this time, however, he 

is the addressee of the assignment. Yet a brief look at the executives and 

staff of the court library in spring 1780 casts doubt on whether there is 

suffi cient manpower. Besides prefect Gottfried van Swieten and his direc-

tor, the court library employs two curators, fi ve scriptors, and four library 

servants.  80   Van Swieten hires seven additional catalog assistants; with this 

team, the court library has attained a peak employment that, not counting 

the usual fl uctuations through attrition and hiring, it will not reach again 

until the late nineteenth century.  81   

 Writing heads and reading heads are instructed by Bartsch ’ s program to 

expect command input from His Baronial Grace. The catalog plan is codi-

fi ed, compiled in library technology, and linked to the library function.  82   

However, the data storage of the court library ’ s mass memory has yet to 

be called up. To satisfy the architecture of a modern process, a space sepa-

rate from the usual library business is furnished, a catalog room or working 

memory for a central bibliographic unit. In this CBU, the program pro-

cesses data contributed by various paths. Yet this data fl ow only joins 

run-time when the transfer from mass storage into processor memory 

begins. Then the processing can start: from the library, servants fetch the 

books shelf by shelf; the scriptor checks the volumes for a position number 

using a Latin / Latin / Arabic code.  83   Any mistakes are corrected before the 

description process starts. Regardless of their position in the library hier-

archy, scriptors, library assistants, messengers, and all other employees take 

the volumes and record formal categories such as title, author, place of 

printing, and year, format, printer ’ s name, and any defects, putting them 

down on single uniform slips of paper.  84   Then the books are returned 

to their location in the spectacular library reading room, the  Prunksaal . 

 “ Once all the books have been described in the accepted way, one can 

consider ordering and copying the slips of paper. ”   85   The next step of the 
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 Figure 3.2 
 The catalog capsule. (From Petschar, Strouhal, and Zobernig 1999, p. 112.) 

procedure tackles the normalization of specifi cations, especially different 

spellings of authors ’  names, before the slips of paper can fi nally be arranged 

in specially made catalog capsules (see fi gure 3.2).  86   An unambiguously 

defi ned interface remains a necessary precondition. Piled up, tied into 

packages, and bundled with a linen thread for further use, the slips of paper 

await alphabetical ordering. 

    The process of title storage and transfer onto fragmented cards advances 

rapidly: by the summer of 1780, 31,596 works in 27,709 volumes have 

been registered, and by the next summer, the remaining 23,434 titles are 

described completely. The performance of every scriptor is accounted for 

in a  “ list of the number of books described in summer 1780. ”   87   Adam 

Bartsch, author of the instructions, chalks up the biggest contribution 

according to this interim balance, with 4,637 works in 5,372 volumes. In 

the end, the Josephinian catalog represents the entire library on approxi-

mately 300,000 cards, including a distinctive reference system — success-

fully meeting the fi rst partial goal of registering all titles. 
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 Error: Buffer Overfl ow 

 The further cataloging plan anticipates using the standardized and sorted 

paper slips as a basis for bound alphabetical and subject catalogs.  “ From 

just these slips of paper, which are to be carefully stored, and to which 

one must apply the utmost care so that, being cut up, they are not scat-

tered, one could, in time, generate a subject catalog without having to 

undertake the laborious work of a renewed description of the library ’ s 

books. ”   88   However, work on a bound catalog never begins. Despite a deep-

seated distrust for the loose order of paper slips that threaten to fl utter 

about with every gust of wind,  89   the court library staff does not copy the 

loose elements into the paradigmatic bound catalog in book form. 

 The question remains of how long it would take to incorporate every 

library slip made since Konrad Gessner. How much time must pass to 

abolish the stigma of unavoidable loss of order before the new status of 

fl uid harmony might be reached? A merely interim solution unexpectedly 

gets a chance to prove itself, before the index card is recognized and 

respected enough to establish itself in the catalog room. By 1912, when 

the struggle over catalog forms is by no means won, Fritz Milkau, an oppo-

nent of the indexical representation of books in the catalog and an ardent 

advocate of subject-classifi ed shelving, denounces the apparatus of the card 

index as an  “ embarrassment. ”   90   

 Around 1780, nothing points to the fact that the Josephinian catalog 

will be implemented as an actual search engine or storage representation. 

A cautious surmise by Gottfried van Swieten, in his general report of 1787, 

indicates warily that it is not feasible to catalog the oppressive mass of 

books — in the shape of either an alphabetical or a subject catalog. In his 

report on the catalog project from 1780/1781, he refl ects on it as  “ an 

enterprise of major dimensions and effort — the materials alone fi ll 205 

small boxes which, once processed, will bring forth a catalog of an esti-

mated 50 to 60 folio volumes. ”   91   The inability to carry out this ambitious 

plan results in the extended temporary use of the index cards. Instead of 

producing the book of books, the Bible of all libraries, as prescribed by 

every routine and library practice to date, one boldly keeps the bibliogra-

phy divided into discrete miniature bibliographies. Because the abundance 

of books prevents the completion of bound catalogs, a preliminary, interim 

paper slip solution fi nally gives birth to the card index. Indeed, the Jose-

phinian card index owes its continued use to the failure to achieve a bound 
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catalog, until a successor card catalog comes along in 1848. Only the 

absence of a bound repertory allows the paper slip aggregate to answer all 

inquiries about a book ’ s whereabouts after 1781. Thus, a failed undertaking 

tacitly turns into a success story. 

 Paper Flow: Taming, Duration 

 While the Josephinian catalog goes into production in 1780 and eventually 

into permanent use, the nearby Vienna University Library continues to 

follow a general direction that should not go unnoticed in our investiga-

tion of the primal scenes of the independent card index. In 1756, the 

holdings of the 391-year-old university library had been incorporated into 

the collections of the court library. In the course of the Josephinian reforms, 

this takeover caused perceptible reductions in the university ’ s book use, as 

it had been more interested in the circulation of its books than in treating 

them as museum pieces. As a result of these defi cits, the university library 

regains independence; however, when it celebrates its reopening on May 

13, 1777, it has not recovered the books lost to the court library. The 

foundation of its new collection in the service of science will be the Jesuit 

book fl ood: 

 Decree of the Education Commission at Court, March 24, 1775 

 informing the government of Lower Austria that Her Majesty grants the local uni-

versity use of the libraries located in three closed Viennese Jesuit colleges, for whose 

swift arrangement and incorporation into the  Collegio academico  the government 

must bear the necessary expenses.  92   

 This infl ux increases once again after 1782 — though lagging behind the 

court library, which retains the prerogative of fi rst choice — as  “ the univer-

sity library of Vienna [receives] from the discontinued cloisters of Lower 

Austria another infl ux that proves fruitful, also by providing numerous 

marketable duplicates. ”   93   

 Entrusted with equipping the university library, the director of the 

theological faculty, Benedictine abbot Franz Stephan Rautenstrauch (1734 –

 1785),  94   devotes himself to the production of a  “ Catalogo Topographico, ”  

following the principle of using it as a basis for all other catalogs,  “ com-

posed only of tiny slips of paper that could afterward be transferred as 

needed to any other catalog. ”   95   Rautenstrauch derives his bibliographical 

suggestions — down to passages copied verbatim — from the  Introduction to 
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Bibliology  by Michael Denis, who joined the court library in 1784.  96   Since 

Denis makes no special mention of paper slips, the honor of founding the 

procedure of cataloging on paper slips in the sense of Blotius and Leibniz 

belongs to Rautenstrauch. The fi rst three points of his instruction set 

concern the order of books in the library space,  97   followed by six points 

on cataloging, of which points 4 and 5 pertain to paper slips:  

 4.   What follows is the compilation of the basic catalog; that is, all book titles are 

copied on a piece of paper (whose  pagina aversa  must remain blank) according to a 

specifi c order, so that together with the title of every book and the name of the 

author, the place, year, and format of the printing, the volume, and the place of the 

same in the library is marked.  

 5.   This catalog is then to be cut up into single slips of paper so that every slip records 

only one book. These slips of paper are then separated in two parts, one with books 

and authors, the other with anonymous works, and then both are compiled accord-

ing to alphabetical order and copied according to samples A and B, and joined 

together to create an alphabetical catalog [see  table 3.1 ].  98   

 Given what we know about bibliographical practice since Blotius ’ s work 

in Vienna, this approach is not surprising —  nonetheless it is two years 

before the characteristics of the Josephinian catalog become clear, it 

remains extraordinary. While Adam Bartsch ’ s instructions apply only to 

the Josephinian catalog project, Rautenstrauch ’ s regulations are free of the 

idiosyncrasies of the court library and can apply to all university and 

school libraries in Austria. Thus, they become an imperial standard for 

catalogs, over thirteen years before the regulation generally cited as the 

fi rst of its kind, whose rules for description have more than local validity, 

extending to all parts of France: the efforts to create a French national 

bibliography in 1791.  99   While index cards in the court library unexpectedly 

turn into permanent equipment, the librarians of the university and else-

where faithfully copy the order imposed by the basic catalog into an 

alphabetically ordered, bound catalog. In the case of the Viennese univer-

sity library the result, including supplementary volumes, encompasses the 

entire inventory by 1810.  100   In the course of this thirty-year project, the 

fundamental paper slip principle continually proves itself feasible, so that 

fi nally, the basic catalog is not destroyed, but maintained.  101   Abbot Franz 

Stephan Rautenstrauch, however, succumbs to gastric fever in Hungary — a 

sudden death, perhaps even murder committed by Jesuits, as some of his 

friends speculate.  102   
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 In 1823, Johann Wilhelm Ridler fi nally declares the card index the 

indispensable basis for cataloging. Ridler complains that the paper slips 

were  “ disorderly and in a state of decay due to an alarming carelessness; 

some were even used to the foulest ends by library offi cials. ”   103   Hence, it 

does not come as a surprise that Ridler takes preventive measures for his 

newly erected basic catalog.  104   Under this new order of things, the paper 

slips are accumulated as representatives of the fl oods of books to guarantee 

long-term access. The fl ood is managed not merely by bound catalogs, but 

also by the card catalog. Even in the twenty-fi rst century, Viennese libraries 

record every new entry published before 1931 on a clean sheet of paper, 

in that same basic catalog from 1823 — optimized only by an audit in 

1884.  105   

 Revolution on Playing Cards 

 A lot disappears with the departure of the ancien r é gime, and yet Abb é  

Rozier ’ s idea gains entrance into revolutionary legislation with playful ease. 

The French book fl ood crests on November 2, 1789, after the National 

Assembly decides to declare all clerical goods national property, including 

the book collections of the church.  106   These confi scations require fi nding 

a way to tell the nation what belongs to the nation. General stocktaking 

begins in 1790, stopping a sell-off of the books — mostly for the mere price 

of paper — and keeping them in public libraries. On October 16, 1790, a 

committee is formed that devotes itself twice a week exclusively to the 

question of the mobile goods of the church, particularly what to do with 

books and art. The result appears in the form of a set of instructions on 

how library catalogs should be generated from now on.  107   

 As proposed by one of its members, Louis-Fran ç ois-de-Paul Lef è vre 

d ’ Ormesson, the committee pursues the idea of compiling a national bib-

liography of all French books on the basis of inventory lists in the indi-

vidual districts. A unifi ed catalog could thus list the books with reference 

to local libraries to simplify their exchange and interlibrary loan, as well 

as the exchange of duplicates. Optimistically, three months are estimated 

for compiling the bibliography in Paris. Yet it soon becomes clear that this 

will not suffi ce, and it seems advisable to begin the procedure simultane-

ously in all eighty-three newly created  d é partements . However, to be able 

to achieve this  multiprocessing , the synchronous manufacturing of catalogs 
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  Table 3.1 
 Catalogus autorum  

 Autorum nomina et  Impressionis  Com-  Cista et 

 Librorum tituli  locus  annus  forma  pactum  Series 

 D: Ambrossi Mediol. Episc:  Parisiis  1549  Fol.  Franzb.  II. B 

 Opera omnia 

in the districts, the committee recognizes the need for detailed procedures 

with which to instruct inexperienced assistants. Furthermore, it remains 

essential to carry out the plan  in the same way  in all  d é partements  to guar-

antee completeness as well as to enable uniform processing of the catalogs 

delivered to Paris. Meanwhile, the fi rst fi eld tests with easy lists have dem-

onstrated how little attention was paid to the collaboration by many local 

administrations. Requests to report on the local number of library holdings 

yielded only a moderate return, giving no reason to expect more from the 

project of a  national bibliography : of eighty-three  d é partements , only fi fteen 

send correctly fi lled-in questionnaires back to Paris. Numerous administra-

tions deny the existence of libraries, or claim they are worth little, while 

the majority prefer not to respond at all. Nonetheless, on April 11, 1791, 

the committee decides to compile a regulation for catalogers.  108   Less than 

a month later, on May 8, 1791, detailed instructions to teach untrained 

library employees how to compile catalogs  after an exactly agreed-upon 

procedure  are published. Explicit instructions point out that assistants 

are forbidden to attempt any reordering or reclassifi cations. Instead of 

dabbling in library hermeneutics, the rules prescribe a purely mechanical 

approach.  109   

 In preparing these instructions, Gaspard-Michel LeBlond, one of their 

authors, urges the use of uniform media for registering titles, suggesting 

that  “ catalog materials are not diffi cult to assemble; it is suffi cient to use 

playing cards [.   .   .] Whether one writes lengthwise or across the backs of 

cards, one should pick one way and stick with it to preserve uniformity. ”   110   

Presumably LeBlond was familiar with the work of Abb é  Rozier fi fteen years 

earlier; it is unknown whether precisely cut cards had been used before 

Rozier. The activity of cutting up pages is often mentioned in prior descrip-

tions. A full sheet of paper always served as a starting point, with the 

librarian gathering a number of titles and then cutting them apart by hand. 

Speculations about a shortage of paper as a consequence of the war, result-
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ing in the use of (for example) playing cards, do not seem to apply to 

Rozier ’ s pilot project.  111   

 The work of the Bureau de Bibliographie, set up carefully in the Louvre, 

progresses rapidly and owing to the unexpected arrival of abundant new 

material is soon reinforced by more helpers. Numerous new employees are 

hired for an ever more differentiated division of labor, and soon enough, 

forty-three people are at work on the national bibliography. However, 

initial hopes for success fl ag over the course of sorting and processing — by 

1794, at least 1.2 million cards record 3 million volumes. By no means all 

of the over 10 million works suspected to exist in the country ever reach 

Paris; only about 4 million are recorded on playing cards. Many  d é parte-

ments  either send slips with faulty specifi cations, or bound catalogs, or 

nothing at all.  112   In the end, not a single volume of the planned national 

bibliography is printed on the basis of playing cards. The records do not 

even see any use as an incomplete collection, as a catalog construction site. 

Despite careful instructions, the project fails because of disruptions in the 

data fl ow — the plan runs dry all too quickly. The procedure for biblio-

graphical indexing itself again appears only as a step in a divided process, 

as in all previously described catalog projects since Gessner. The attempt 

to establish a lasting national monument on a truly contingent basis 

remains a purely temporary aid for the simplifi cation of sorting. 

 Thus, in France the card index does not establish itself as a permanent 

search engine and user catalog before the mid twentieth century. However, 

as a catalog-technical innovation, the standardized form — that have been 

so happily reassembled centrally — undoubtedly takes hold. The switch to 

a uniform format for the description of all the nation ’ s books, the change 

to agreed standards for cataloging on cards, remains a lasting heritage of 

the French Revolution. In that respect, the approach marks an impulse in 

the history of cataloging and the storage of knowledge. It is a matter not 

just of   é galit é   instead of  diversit é  , nor of the materiality of data carriers 

(paper versus cardboard), but above all of their  arrangement : the insurgent 

paper is emancipated from the continuous ream and elevated to the pre-

cisely cut, standardized dimensions of the index card. In fact, the French 

Revolution brings about the transformation of the paper slip to the index 

card by virtue of material equality. 

 

  





 4     Thinking in Boxes 

 Nevertheless, almost everybody speaks better than they write. (This also applies to 

authors.) Writing is a highly formalized technique, demanding — in purely physio-

logical terms — a peculiarly rigid posture. This corresponds with the high degree of 

social specialization it demands. Professional authors have always been inclined to 

compartmentalized thinking  (Kastendenken) . 

  — Hans Magnus Enzensberger,  “ Constituents of a Theory of the Media ”  

 When Konrad Gessner advocated in Zurich in 1548 that book indexes 

and descriptions should be made using excerpting tactics, he did so as a 

scholar addressing librarians as well as authors. The second half of the 

eighteenth century witnesses trends that help to dissolve this narrow 

coupling of librarian and scholar. Two lines of development emerge, dif-

ferentiating formerly closely related functions. One points directly to the 

education of professional librarians, who regard the production of indexes 

as an inherent part of their occupation. A second path already gained 

considerable attention in the course of the seventeenth century — namely, 

an aesthetic of learned production, the active discussion of principles for 

ordering excerpts.  1   This chapter will trace the divergence and increasing 

disparity of the two indexical situations, leaving aside for now the library 

and its cataloging rooms in the late eighteenth century, in order to turn 

to the arrangement of the material in the solitary scholar ’ s study. The 

chapter proposes a genealogy that ranges from liberal praise for assembling 

excerpts (J. J. Moser), to the poetic and poetological extension of the 

technique (J. P. F. Richter), and to its peculiar culminating in its charac-

teristic silence (G. W. F. Hegel). First, the discussion of index cards should 

be articulated by dint of a functional and terminological difference —

 namely, the distinction drawn between (1) the gathering of material that 



50 Chapter 4

is the basis for library catalogs and (2) the assembling of notes for texts 

to be written by a scholar ’ s hand, which in turn will request admission 

into library catalogs. 

 The Scholar ’ s Machine 

 No doubt the task of a library catalog consists in referring to  all  addresses 

of available books in as complete and logically consistent an order as is 

feasible at any given time.  2   Questions to the catalog — whether asked by 

the mediating librarian or later by readers themselves — customarily comply 

with this general schematized form: whether and where a text is found 

(author catalog), or which text can be found in the stacks (subject catalog). 

Thus, the catalog may be expected to be able to answer if the pattern is 

followed, regardless of how peculiar a query might be. In other words, the 

library catalog serves as a collective search engine (  fi gure 4.1 ). Its data input 

comes from numerous sources, but it always works in accordance with 

strictly regulated instructions, so that it can be queried by anyone. In 

media theory terms: the communication structure of a collective search 

engine obeys a  “ network dialog. ”   3   A bibliophile notes in 1915: 

 Attempts have been made to compare the catalogs of the large book repositories, 

the public libraries, to a herbarium of many volumes, where neatly ordered dead 

plants gather dust. Yet these directories of our large book towns tell their users much 

more than any herbarium could ever say to someone coming from a botanical 

garden. And if a lover of intellectual vegetation invests in a directory, it is bound 

to be a somewhat confessional piece;  the description of one ’ s own garden always looks 

different  from the descriptions of the most agreeable things that grow in distant and 

foreign regions.  4   

 The difference between the collective search engine and the learned box 

of paper slips lies in its contingency, and the resulting possibility that 

queries in one ’ s own terms can be posed to the strange arrangement. While 

a search engine is designed to register  everything  randomly, the scholar ’ s 

machine makes the determination whether or not to record a piece of 

information. This power of selection defi nes its idiosyncrasy. The materials 

accumulated over time by the herbal expert, the insider, can be allowed to 

form deviant systems that would be indecipherable to other systems, while 

nonetheless obeying the command that they always yield answers to the 

questions of their partner. The architecture of the idiosyncratic scholar ’ s 
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 Figure 4.1 
 A search engine. [ “ If you search the internet, you need to have the right tool. ” ] 

(From  Frankfurter Allgemeine Zeitung , September 8, 1999, p. N3.) 

machine  5   requires no mediation for, or access by, others. In dialog with 

the machine, an intimate communication is permitted. Only the close and 

confi dential dialog results in the connections that lead an author to new 

texts. When queried by the uninitiated, the box of paper slips remains 

silent. It is literally a discreet/discrete machine.  6   

    With the increasing separation of the scholar from his formerly 

common professional service  as a librarian  (as it occurs for example in 

Wolfenb ü ttel in the transition from Leibniz to Lessing and their respective 

activities), the author also necessarily withdraws from access to the library. 

His formerly direct control over masses of books wanes and becomes the 

domain and occupation of librarians. Scholars are forced to compile per-

sonal catalogs after their own fashion to organize notes and excerpts. 
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Material gathered and compiled contains a small library, diminished in 

complexity. It  sorts addresses  so as to  address thoughts . 

 If, in the end, the catalog movement successfully overcomes the per-

sonal memory of a localized library and takes its place, then the require-

ment to serve as a commemorative place for books is also relinquished. 

The  catalog  functions not as a mnemonic device for writings lost in storage, 

but merely as a formal representational structure — namely, an interface. 

Assembled by professional librarians — who since Ebert are under orders to 

refrain from engaging in their own careers as writers — the library catalog 

operates only as a guide for visitors to the library.  7   

 By contrast, the scholar ’ s machine allows two different applications. 

First, it serves as a memory aid.  8   Bit by bit, it receives excerpted materials 

in order to fi x them in a suitable place. Faithful to the adage that  stored  

means  forgotten , it offers an arrangement against the irreparable loss of the 

addresses that in turn point at content.  9   The second, more serious applica-

tion moves the scholar ’ s machine fully into the position of textual produc-

tion. For it not only reliably reproduces everything the scholar gradually 

invested in it, recalling the extended present back to the time when each 

entry was made. Provided that the scholar knew how to tie new material 

together with the existing stock of excerpts, and marked connections and 

associations to similar texts and themes, the scholar ’ s machine  as   a text 

generator  delivers these very connections by branching out into forgotten 

memories as virtually new, served up as well as unexpected connections. 

The apparently insignifi cant, but regularly marked cross-reference yields 

rich profi ts when its recombinatory linkages enrich the power of the 

excerpts with chains of references.  10   

 As a result of unilateral liberation from the bound book, freely intercon-

nected slips of paper expand the intersections and so increase the con-

nectivity of possible relationships. Thus, the material of the scholar ’ s 

machine awaits skilled interrogation in the shape of addressable aggrega-

tions of paper slips kept in appropriate boxes. The fi rst bureaucratic order 

of 1495 under Maximilian I already recommends the use of  partitioned  

cabinets as storage places for fi les.  11   In Placcius ’ s anonymous treatise of 

1637 and Harsd ö rffer ’ s  Erquickstunden  of 1653, these professional pieces of 

furniture appear miniaturized, adapted to serve as containers for paper 

collections. A refi ned blueprint for such an excerpt collection, proudly 



Thinking in Boxes 53

presented by a prolifi c writer of the eighteenth century, is discussed as an 

example in the following episode. 

 Genealogy: Johann Jacob Moser and Jean Paul 

 Gulliver saw a machine in Lagado that mixed paper slips to such an extent that 

anyone they were read to could not tell whether they were read from an ordinary 

book or not. 

  — Jean Paul,  Selections from the Devil ’ s Papers   12   

 One of the best-known and most prolifi c lawyers of the eighteenth century, 

Johann Jacob Moser (1701 – 1785), mentions his box of excerpts as a method 

for collecting material for future writing:  

 I write all my fi ndings on single little sheets, of which I make sixteen each from 

each sheet of paper, two from every octavo. Now if I fi nd something someplace, and 

I believe that it might serve me in the future, but it is perhaps in a book that is not 

mine, so when I might need it again I would not have easy access to it, I copy it on 

a half-octavo, or extract from it; especially if it seems important. [.   .   .] I had a car-

penter furnish wooden boxes that each hold two rows of paper slips, divided in the 

middle by a thin piece of wood. The width of these boxes is such that it accom-

modates the width of a half-octavo slip; the height is equal to that of a half-octavo 

slip, and the depth or length is about one foot, so that each box can hold roughly 

a thousand slips.  13    

 These stipulations will become the model for subsequent examples. Even 

around 1900, the standard box holds a thousand slips per cubbyhole, 

readily replacing the book as a format. In his relatively early challenge to 

the book, Moser limits himself to a not particularly well-balanced, yet 

compelling dialectic to persuade his readers of eight  “ advantages of this 

kind of collection, ”  admitting only one disadvantage of the paper slip 

box. First, all topics remain together, but not written one after another as 

in a notebook — notebooks having sometimes too many and sometimes 

too few pages for their respective topics. Second, disorder can be avoided 

by insertion of paper slips, which books do not allow. Third, rearranging 

an entire text, adding new chapters, or removing old ones is easily accom-

plished with paper slips, while notebooks remain unchangeable. Fourth, 

the collection of paper slips requires little space: the user can extract paper 

slips, arrange them at will, and put them in a small box instead of being 
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surrounded by numerous notebooks. Fifth, anything excerpted can be 

used in writing as it stands, instead of having to be copied again from a 

notebook. Sixth, the elaboration of a new piece of writing results more 

easily from slips of paper than from handling books. Seventh, the proce-

dure is better for selection, or even concealment, of information: indi-

vidual slips can be extracted and their information communicated (for 

example, to a copyist) without having to reveal a notebook ’ s entire con-

tents.  14   Finally, a fl exible order offers the superior opportunity to add 

supplements in an orderly fashion. Only one  “ discomfort of this kind ”  —

 namely, the sum of all a librarian ’ s fears — speaks against maintaining a 

collection of excerpts:  “ It is true that single slips of paper are more easily 

lost or scattered than notebooks: however, because I keep my paper slips 

in their own repositories, just like my books, and my people know that 

they may not lay hands on them, I have not suffered any adversity or 

accident with even a single paper slip. ”   15   

 The basic value of the apparatus can hardly be overestimated.  16   Without 

this aid, Moser might have, by his own estimate, produced only half of his 

over 500 publications.  17   Looking back on his rather eventful life, Moser 

points once more to what he owes to the paper slip technique.  18   Indeed, 

his  Autobiography  contains an abbreviated version, appended to the second 

edition of 1777 as  § 46, of the listed advantages his method offers.  19   It is 

this section that regularly serves in literary history as reference for Jean 

Paul ’ s organization of his excerpts.  20   

 The year 1796 saw the publication of Jean Paul ’ s  Quintus Fixlein , with 

the full title  Life of Quintus Fixlein, Drawn from Fifteen Boxes of Paper Slips . 

It is no coincidence that the story mentions as the  “ godfather and precur-

sor of your slips of paper in boxes ”  a  “ Herr von Moser, ”  both in the self-

referentially titled  History of the Preface to the Second Edition  and in the 

second box of excerpts, which contains the memories of Fixlein ’ s youth, 

stored on slips of paper. The title thus refers to Jean Paul ’ s own mode of 

textual production as being based on Moser ’ s methods.  21   

 A narrative in Jean Paul ’ s  Pocket Library  of the same year mentions an 

opposing technique not infl uenced by Moser:  “ Just excerpts. In the begin-

ning I caught two, three oddities like butterfl ies from every book, and fi xed 

them with ink in my scrapbook. ”   22   Thus, the media competition steps into 

the ring of contemporary controversy.  23   Dancing master Aubin, by profes-

sion a teacher of movement, advises his students to  “ at the same time read 
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a lot and remember a lot, ”  yet recommends, counter to the eightfold 

advantages of  thinking in boxes , the use of notebooks.  24   This recommenda-

tion disturbs the consistent line of genealogy that directly links Jean Paul ’ s 

poetological materiality to the creation of the physical arrangement of 

scholarly boxes. In addition, research on Jean Paul has delivered unequivo-

cal evidence that Moser ’ s procedures were in fact eclipsed by the use of 

notebooks.  25   

 Nonetheless, poetic and scholarly production are reunited in the ques-

tion of how to work with the assembled excerpts. Reviewing excerpts at 

regular intervals so as to remember not merely the citations, but the mate-

rial as a whole, according to the Baroque rhetorical tradition — both Moser 

and Jean Paul declare this method their proper production aesthetic.  26   

Moser describes the rereading of excerpts in detail to generate a new text 

by means of productive recombination: 

 Then I take all those slips of paper with the excerpted or otherwise used references, 

and put them between the divider and the octavo sheet that contains the rubric it 

belongs to, though not in any particular order: once I have them there, I take one 

chapter after another from the box, bring the slips of paper into a specifi c order, 

and add marginalia. 

 Then I go through my entire stock of books, and look in the volumes that seem 

promising on the subject, in their index or elsewhere, and note down other fi ndings 

onto new paper slips of half an octavo sheet, before inserting them into the sorted 

slips. 

 Once I have come thus far, I am confi dent that what I can and should say is 

correct: now I go through it and refl ect upon what is missing or could be improved, 

or where my own thoughts might or ought to be added, etc., which I then manage 

to do. 

 Also I must not forget to note that I never write more on one slip than can be found 

in this one text in one place, or in all my works in one sequence: but where a fresh 

line begins, I start a new slip, or a half octavo sheet; that way I will not run out of 

space if I have to add or correct, and I do not need to rewrite much. 

 Finally, I check the whole piece once again to see whether anything can be improved 

in writing and context, etc. Then I note down the marginalia of those paragraphs 

onto an octavo sheet containing the rubric of the chapter, under the term  “ content ” ; 

I number every paper slip, and then I hand the paper slips to the censor or the 

printer, without having to copy them again.  27   

 Supplemented only with a table of contents and marginal notes, a fi nal 

copy in the shape of a box of selected paper slips extracted from the 
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collection goes to the typesetter — without having been rewritten. What 

comes back are the new book and the box of paper slips, to be returned to 

their respective places — namely, the excerpt cabinet and the bookshelf. 

Hence, the data circulate between two different agencies. The excerpt is 

selected from the book — to be made, as an excerpt of the excerpts, into yet 

another book. Jean Paul ’ s dancing master distills this doubly selective 

funnel feature into a suitably liquid analogy:  “ The main thing is that I 

make excerpts from my excerpts, and distill the spirit once again. I may 

read them, for instance, only because of the article  on dancing , or on 

fl owers, re-moving this in two words into smaller notebooks or registers, 

and thus I fi ll bottles from the barrel ’ s content. ”   28   It is no accident that this 

metaphor, which offers a poetic formula for the poetological procedure, 

borrows from a context of fl uidity. Had there been no apparatus for the 

interconnection of liquifi able excerpts prior to Jean Paul, he would have 

had to invent one in order to bring the  “ core of his method ”   29   to literary 

maturity. The idiosyncrasy of this style is based on a material arrangement 

that is able to create an incessant fl ow of comparisons. This working 

method relies entirely on the excerpt machine as text-generating prelude. 

 There is no lack of analogies for this idiosyncratic scholarly machine.  30   

The leitmotif of the box of paper slips as an arrangement of books and 

their representations is the card or war game. As Jean Paul notes laconically 

in an afterthought to the catching of an excerpt-butterfl y:  “ I drafted my 

recruits from all sciences. ”   31   On the other hand, Moser fi nishes his list of 

the advantages of his method as follows:  “ Indeed, a work compiled in this 

way looks a bit like chaos or a game of cards, since everything lies atop 

everything else, and if such a work were to remain unfi nished, no one who 

does not understand this manner of working could fi nish it: but it appears 

to me more like a military regiment on a parade ground: before the parade 

begins, the soldiers run about regardless of order or beauty; yet when the 

signal is given, they take their guns; and every man is readily and most 

favorably positioned. ”   32   

 Elsewhere 

 He excerpted continuously, and everything he read went from a book right past his 

head into another book. 

  — Georg Christoph Lichtenberg,  Sudelb ü cher , notebook G 181, 1779 
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 Because this study treats completion at most as a marginal objective  33   — I 

could never claim to represent the complete and exhaustive history of the 

index card — suffi ce it to indicate here the subsequent lines of development 

of the disposition outlined above, as the inevitable arrangement of prolifi c 

scholarly writing. 

 In 1785, when Hegel is fi fteen years old and still in secondary school, 

he diligently begins to inscribe loose sheets of paper with excerpts.  34   In 

1785, Johann Jacob Moser dies in Stuttgart, leaving behind, besides his 

boxes of index cards, his instructions on how to build a replica of his 

system.  35   Just as Jean Paul began his collection of excerpts at age fi fteen in 

1778, so it seems reasonable to count Hegel among the Swabian fi liation 

of the readership of Moser ’ s autobiography.  36   

 Hegel maintains this proven production principle throughout his life, 

though making, as Friedrich Kittler observes, one decisive and far-reaching 

change. The reformulation of excerpts into new texts transforms the 

copyist into an artist. In Hegel ’ s  Phenomenology of Spirit , the absolute spirit 

appears as a  “ hidden box of index cards, ”  because his excerpted foundation 

vanishes in the unstated erasure of references.  37   

 In October 1822, Heinrich Heine visits Hegel; in October 1824, he visits 

Goethe. Two years later, Heine writes in the second part of his travel 

reports:  

 In all preceding chapters there is no line which does not belong there, my writing 

is condensed, I avoid everything superfl uous, I sometimes even pass over the neces-

sary: for instance, I have not yet quoted substantially — not minds, but authors — and 

yet, quoting old and new books is the main pleasure of a young author, and a few 

learned quotations adorn one ’ s whole person. Do not believe, Madame, that I lack 

acquaintance with book titles. I know the tricks of infl uential minds who cherry-pick 

and choose quotations from notebooks; I am quite versed in the ways of the world. 

If need be, I could borrow quotations from my learned friends. My friend G. in 

Berlin is a veritable Rothschild of quotations and would be pleased to lend me some 

of his millions, and should he not have them in stock, he could easily borrow from 

some other cosmopolitan mind-banker — however, I need no loans, I am a man in 

good standing, I am able to consume 10,000 quotations annually, yes, I have even 

invented a way to pass incorrect quotations off as real ones. Should any wealthy 

scholar, e.g., Michael Beer, want to buy this secret, I would entertain a sale for 19,000 

thalers; I take offers. There is another invention of mine I do not want to hide, and 

for the greater benefi t of literature I will give it away for free: I think it advisable to 

quote all obscure authors by their street number. These  “ good people and bad musi-

cians ”  (as the orchestra is addressed in the  “ Ponce de Leon ” ), these obscure authors 
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always own one little copy of their own book, so that one needs only their street 

address to unearth the book.  38   

 This description of traveling from prime addresses to others highlights 

the eloquently concealed counterpoint to the general discretion about the 

generation of texts in Goethe ’ s times. Apart from Heine ’ s clever coupling 

of book locations and residences, his fl irtatious threat to reveal a silent 

arrangement imperils nothing less than the mystery of higher learning. 

 “ An open secret, under lock and key, / And only late revealed to the 

people, ”  one reads in Goethe ’ s  Faust .  39   Yet by the same token, Heine ’ s cita-

tion refers not by accident to the connection between quotations and 

means of payment, both kept in ways that suggest an analogy between a 

banknote and an index card. For the circulation of representations of 

money and thoughts obeys the same structural model of substitution, 

supported by notes to which in fact the same name is applicable. 

 Banknotes 

 Since the author speaks his works, the circulation of words can be connected to the 

circulation of money. 

  — Heinrich Bosse,  Autorschaft ist Werkherrschaft  

  “ Ten guilders of Viennese city banknotes which are accepted in all contrib-

uting community and cashier banks for cash, namely, for ten guilders, ”  

reads a banknote from the main cashier of the city of Vienna dated January 

1, 1800.  40   These anonymous slips of paper are not yet money in the proper 

sense (legal tender), but merely a promise to respective owners to render 

cash upon submission of the slip of paper — the registered equivalent in gold 

or silver. This practice has its origin in England around the middle of the 

seventeenth century. It was not least the ongoing civil war that made 

wealthy people entrust goldsmiths and moneychangers with their capital 

for safekeeping. As vouchers, they receive so-called goldsmith ’ s or banker ’ s 

notes (see fi gure 4.2 for a modern version), which guarantee return upon 

demand.  41   As this system proves itself trustworthy, it gradually spreads, 

institutionalizing itself in banks that henceforth deal not so much in gold 

as in exchanges of paper. For the direct redemption of banknotes for cash 

allows the carrier (entitled to possession without producing any proof of 

ownership) to transfer the voucher to others. In this manner, the ephemeral 
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 Figure 4.2 
 A banknote from 1873, by courtesy of Deutsche Bundesbank, Frankfurt am Main. 

paper slip develops into an easy and comfortable means of payment — albeit 

limited to the geographical region of the bank that vouches for the exchange. 

From now on, it is no longer necessary to carry around heavy precious 

metals. 

    Using the comparatively valueless paper as a representation of value sim-

plifi es payments owing to easy transport and anonymous transfer. More-

over, banknotes offer the chance to add value. The promise to exchange 

paper for money is hardly ever going to be made good for all holders of 

paper at the same time. That is why a bank can hand out more slips of paper 

than it actually holds in precious metal. The capital thus gained can be 

deployed elsewhere. In contrast to legal deposits, freely circulating slips of 

paper earn no interest. Nevertheless, just like their relatives from the biblio-

graphical apparatus of library catalogs, the slips of paper allow an increase 

of capital without being able to bear interest independently. Only their 

number determines the degree of possible profi t: numerous slips of paper 

increase the monetary as well as intellectual yield gained by the institution 

called bank or library. A bank hoards capital, a library hoards books. Both 

are united in the desire to increase deposits and to enhance what is achieved 

in processing money and writing by means of circulating paper slips. 

 This is the decisive innovation for business conducted on the basis of 

paper slips: it is no longer the value itself that circulates (which is why the 

banknote does not count as money before the centralization of banks and 
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the state monopoly on printing paper money), but only a substitute in the 

form of a written guarantee; what is exchanged is a plausible guarantee by 

a private bank that the holder will receive  the equivalent  of the paper on 

demand. This form of representing capital — by nothing but characters and 

fi gures that remain mobile in their materiality as paper units — resembles 

the structure that links bibliographical slips of paper with the books they 

refer to.  42   Ever since the extensive cataloging project in Vienna in 1780, it 

is the mobility of the card index that maintains access and thus the busi-

ness of reading (and the subsequent processing of reading into new writing) 

under the conditions whereby huge numbers of books come into ever 

larger libraries. The historical coincidence of card catalogs with the gradual 

success of banknotes around 1800 as freely fl oating means of payment 

appears to be more than a mere historical contingency.  43   

 However, to uphold the representation between a slip of paper and 

capital at every moment, one essential condition must be fulfi lled: 

banknotes must be covered, the money backing them up must exist. The 

list of unfulfi lled promises is long and includes several prominent exam-

ples: from John Law, whose fi rst paper slip bank ran for only four years in 

France and was ruined by the war debts of Louis XIV in 1720; to the Aus-

trian state bankruptcy of 1811, owing above all to a disproportion between 

the lack of precious metals and the abundance of available banknotes; and 

on to serious fi nancial crises as a result of the Napoleonic wars in 1816 for 

the Bank of England, which had been economically stable since 1694.  44   

Only Prussia remained unscathed by the new fi nancial instrument: Fred-

erick II hoarded the national treasury in barrels in a cellar, rather than 

handing it over as coverage for a paper bank.  45   

 As a result of repeatedly failed attempts to lend banknotes the status of 

a stable currency and to strengthen the integrity of paper as money, 

banknotes were in bad repute. Alongside the honest efforts to set up paper 

banks as reliable institutions, numerous shady profi teers exploited the 

insuffi cient laws regulating private bank by spending more and more prom-

issory notes without having secured their coverage, and in the short term 

greatly enriching themselves. Before any redemptions could be initiated, 

the bank was dissolved, and its operating authority as well as its capital 

disappeared without a trace.  46   Analogous doubts are deeply rooted in the 

librarian realm. Increasing admonitions point toward the fl eeting nature 

of paper slips and their lack of reliability. In contrast to the permanence 
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and duration of a bound catalog that guarantees fi nding a work among the 

abundance of material, books can easily fall into oblivion if the referring 

paper slip is lost or misfi led.  47   Without a guarantee of permanent access to 

banked capital, trust in paper slips is shaken.  “ In this respect our intellect 

is like a bank of issue which, if it is to be sound, must have ready money 

in the safe, in order to be able, on demand, to meet all the notes it has 

issued, ”  as Schopenhauer remarks.  48   

 Despite the skepticism that persists until the establishment of nation-

states and state-guaranteed national currencies, payment with banknotes 

retains an essential advantage compared to payment with coins or gold: 

joint stockholders, as owners of the bank, profi t from the promissory note 

system, and the depositors profi t from interest earned, while the holders 

of banknotes must renounce interest.  “ The holders of the notes received 

no pecuniary yield for holding banknotes. Apparently they used only the 

fungibility of the paper slip. Yet only they possessed wealth with the 

highest possible degree of liquidity. ”   49   

 Only this liquidity, the comfortable ability to let capital fl ow, empow-

ers fi nancial control within a system of economic exchange. Around 

1850 in Prussia, demand for an increase in population mobility arises, 

giving rise to a new network for the circulation of human beings: a 

railroad system. The time had come  “ where the state must increase the 

available paper money. ”   50   Insofar as the  “ increase of the circulating 

medium, ”   51   the reinforced application of paper substitutes for money, 

further liquefi ed the circulation of capital, one consequence was an overall 

acceleration of commerce. Again, it is not diffi cult to draw an analogy 

to the business of writing, the circulation of words: the mobility of card 

indexes precipitates the fl ow of texts. Library access to books is simpli-

fi ed and considerably increased — no time is wasted copying bound catalogs 

that limit the up-to-dateness of references. For readers in search of mate-

rial for their subsequent activity as authors, this mode of liquifi cation 

and fragmentation allows them to quote more easily — faithful to Mon-

taigne ’ s motto to  “ let others say what I can say less well ”  — to add quo-

tations to their own collections and assemble them into new texts 

according to Moser ’ s technique of weaving.  52   A suffi cient amount, mind-

fully collected, arranged, and put into circulation, can then create the 

intellectual fl uidity that makes Heine ’ s friend G. in Berlin a Rothschild 

of quotations. 
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 Even today, access to written sources is granted by thoughtfully culti-

vated databases. Yet other paths lead to the sources of wealth. For the 

current card bank of the sciences is not only a database of electronic refer-

ences to books. Also on call are  citation indexes , databases that indicate the 

frequency of references, that is, how often someone has been quoted and 

by whom.  53   This special mode of accumulating cultural capital delivers 

indicators and measures for another form of value added and hints at the 

current market value of an author, thus providing guidelines for future 

speaking fees, consulting honoraria, or tenure negotiations.  54   

 The model for free-fl oating representation is  “ the circulating medium 

whose proper circulating in the fi nancial body is no less important than 

human blood. ”   55   Monetary circulation and circulation of thought on paper 

fi nd their analogy in William Harvey ’ s discovery of blood circulation in 

1628.  “ Money does not pulsate in the fi nancial veins with the same regu-

larity as in humans, but shares with the latter that a momentary blockage 

can cause danger or death. ”   56   A disturbance in the materiality of the fl ow 

of thought, one might add, is the threat of outdated, missing, or faulty 

index cards. It is the insuffi cient quantity of index cards that leads to 

effacement or malnourishment.  “ I feed the computers with my data. ”  Only 

in their sheer abundance can citations create something new. The database 

emits, donates blood, gives life, on a massive scale. The circulation of 

index cards thrives on abundance as well — the more the better.  “ I am the 

database. Bleeding in the crowd. ”    57   

 Balance Sheet 

 In their time, men like Moser could proudly refer to their index cards as a 

text-generating technology, contributing to the Enlightenment with an 

almost uncanny production rate. Yet around 1800, with the blossoming of 

the European idea of genius, this light dims, and production aesthetics 

undergo a fundamental change. From now on, painstakingly produced 

drafts go unmentioned, veiling the writing process in the darkness of a 

productive sleep.  58   Darkness keenly protects the trade secret of textual 

genius. Mention of index cards as a production aid is generally banned: 

external tools are not supposed to be required for the writing of great 

works. The  genius tempi  denies its  locis communes . Heine ’ s tempting offers 

to divulge knowledge about commercial networks of plentiful knowledge 
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and, beyond that, to denounce the secrets of scholarship, including suc-

cessful forgery, are directed precisely against this glorifi cation of genius.  59   

 While the point of the scholar ’ s machine around 1800 is to make its 

own discursivity disappear, the exact reversal of this reticence occurs with 

the gradual establishment of the card index. Despite harsh criticism,  60   book 

collections give cause for pride, reemphasizing the technical basis of liter-

ary production. The effective enforcement of modern storage systems in 

the course of the nineteenth century also allows the index card to celebrate 

its return as a literary and scholarly text generator, possibly enhancing the 

life of many a mediocre author.  61   

 In Praise of the Cross-Reference 

 The basis of everyday indexing is copying or excerpting. As such an excerpt 

offers only one small segment of the source text at any given time, it refers 

to a larger context that remains unincorporated, though this context is at 

least adopted as an address. In other words, the excerpt is a pointer that 

also refers to something else — and presumably not just to what is essential. 

However, excerpting alone does not make a collection of a specifi c produc-

tive strength. What is the use of the most painstaking copy if it cannot be 

brought into productive relation with other entries? What is the use of 

several pages of excerpts if they do not enter into a network of connec-

tions? In isolation, every index card is in peril of becoming a data corpse; 

to live, it must enter into relations with the remaining content. Thus, what 

single slips of paper require is cross-referencing. For only by means of 

cross-references do the disparate single entries, fed in at different times, 

constitute a web of evident relations, whether consciously drawn by the 

user or unconsciously put together by the machine. 

 Only through this skill does the index card box grow from a mere fi ling 

instrument to an author ’ s assistant, or even — as we will see — into a regular 

communication partner during textual production. For the apparatus 

returns infi nitely more than the user feeds into it. As soon as one regularly 

cross-references new input with older material, the index database blazes 

associative trails that may serve as clarifying creative prompts for different 

connections and unexpected arguments. 

 Now one might ask whether the connection logic (which merely plans 

to tie together, for instance, the same keywords with each other) is not 

too unrefi ned, perhaps producing inconsistent connections. Yet the box 
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of index cards can counter even this objection and turn it into a pro-

ductive response: Denis Diderot, for instance, intentionally planted incor-

rect cross-references in the  Encyclopedia —  in order to stimulate the mind.  62   

Cross-references are the crucial feature of a network — even if they produce 

connections that appear to lead nowhere — for only one link just might 

offer, in another connection, at another time, with shifted research 

priorities, interesting new constellations. 

 Another feature is inherent in this developing network of successively 

expanding information: the aspect of surprise. On the basis of keywords 

and short forms, every point of the index card box can refer precisely 

to another. In contrast to a book with its fi xed connections and 

unchangeable format defaults, every slip of paper represents a fi nite, 

extendable info-unit, an expandable, elementary piece of information 

that can easily be cited — for every index card carries an unequivocal 

address thanks to its position in the set order or in the form of a 

number others can refer to.  “ Every note is only one element that 

receives its quality only from the network of the references and back-

references within the system. ”   63   With the aid of these connections, the 

user succeeds in tracking down new connections following the reference 

structure of entries, uncovering unintended readings.  “ The box of index 

cards yields combinatory possibilities that can never have been planned, 

anticipated, or conceived that way. ”   64   Consequently, surprises pop up, 

thanks to an unexpected reference to aspects not previously considered. 

So how does one furnish a box of index cards with the ability to 

surprise? Only over time, time being the feature that enables compli-

cated structures to develop. These will emerge under the condition that 

the user consistently feeds the system with information — namely, in 

the shape of text modules, facts, fragments of thought, longer excerpts, 

even complete arguments, always binding them into the existing refer-

ence structure. 

 Index cards owe their potential for surprise to the reading effect. If the 

accumulated notes remind users of what they were thinking, and if 

the texts also exhibit associations and connections to the complex rest of 

the content, then the notes serve not only as a memory aid, but also as a 

comparative horizon, shifted by time. What surprises is not only the dif-

ference in understanding between this time and that time — ah, so that ’ s 

how I took this at that time — but also the potential path that was not 
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developed the fi rst time the author noticed it, but looks promising when 

accessed again. The system of notes develops surreptitiously, as it were: a 

box of index cards yields not only the preparation for a new text, but also 

a mold for text yet to be written. The cross-reference creates, almost 

autonomously, a kind of argumentative surplus that is the true value added 

of a box of index cards, while incessantly helping the reader fi x his or her 

impressions and associations. This connecting principle (celebrated by the 

apologists of the digital age as the so-called hypertext) was anachronisti-

cally employed by Niklas Luhmann in the shape of actual index cards in 

wooden boxes. While others had long ago resorted to feeding electronic 

databases, Luhmann, at the end of the twentieth century, still adhered to 

wood, paper, and ink.  65   

 On the Gradual Manufacturing of Thoughts in Storage 

 As soon a box of index cards reaches a critical mass of entries and cross-

references, it offers the basis for a special form of communication, a proper 

poetological procedure of knowledge production that leads users to unex-

pected results. The premise of this claim (and the basic principle of working 

with index cards since their  “ invention ”  by Konrad Gessner) consists in 

the fact that innovation never happens ex nihilo (be it a thought, or a 

text with delicate lines of argumentation, or the creation of an artifact), 

but on the contrary always includes a recombination of disparate or similar 

elements. In short, the production of innovations is always based on the 

fortifi ed recombination of the existing.  66   

 Twentieth-century practitioners of of index card techniques like Niklas 

Luhmann assume that the wood-and-paper apparatus can in fact be an 

equal and stimulating partner in communication; in fact, though, this idea 

dates back to a constellation described by Heinrich von Kleist as the  “ mid-

wifery of thought ”  in his fascinating 1805 analysis  On the Gradual Produc-

tion of Thoughts Whilst Speaking .  “ If there is something you wish to know 

and by meditation you cannot fi nd it, my advice to you, my ingenious old 

friend, is: speak about it with the fi rst acquaintance you encounter. ”   67   The 

benefi cial tension induced by the interlocutor ’ s expectations immediately 

spurs new thoughts; the idea develops during speech. The mere presence 

of an interlocutor is suffi cient; he or she does not need to do anything, 

nor offer witty responses as additional stimulation.  “ It is a strangely inspir-

ing thing to have a human face before us as we speak; and often a look 
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announcing that a half-expressed thought is already grasped gives us its 

other half ’ s expression. ”   68   

 Kleist ’ s idea is that communication partners need a catalyst to attain 

clarity about the knowledge to be expressed. What does the mere presence 

of an interlocutor achieve?  “ The midwifery of thought ”   69   — a term Kleist 

borrowed from Kant. Without a counterpart, intellectual bankruptcy 

looms, as in the case of Heine ’ s friend G., but with a partner, wealth 

beckons. It is no coincidence that early collections of analects and excerpts 

from all readings date from the same era as the paper banks of the sixteenth 

century. 

 According to Kleist, the human face serves as a suffi cient source for 

inspiration; a look that conveys comprehension of a half-expressed thought 

is suffi cient. One could assume that looking at wooden drawers is hardly 

inspiring. However, substitute the  “ interface ”  between person and appara-

tus for the  “ human face ”  — and substitute for the simple word  “ gaze ”  the 

word  “ brush. ”  For it is the light touch of index cards, the interplay with 

the silent interlocutor, that gives birth to a thought, prompting the inter-

locutor to actually speak and provide  “ witty responses ”  after all, to use 

Kleist ’ s phrase. The box of index cards offers an interface that is more than 

just a stimulating sight, as the apparatus, upon the lightest touch, delivers 

keywords that stimulate the protagonist to further production of thought. 

Thus, a silent counterpart can grow into an actual interlocutor. The fact 

that the keywords offered seem by no means arbitrary is guaranteed by a 

widespread net of cross-references, for both partners. Bit by bit, during the 

course of their interaction, connections accumulate in the apparatus as a 

 “ kind of second memory. ”   70   And this second memory gains a certain 

amount of independence if it intervenes in the thought process of its 

thoughtful user more thoroughly than Kleist suggested. 

 Yet compared with a mere silent human face, the box of index cards 

offers another advantage as an interface. Its advantage consists not only 

in its ability to deliver precise answers to specifi c inquiries, but above all 

in its infallible ability to remember associations, to say nothing of the value 

added that is offered by automatic associative linking. Every input is pre-

served and retrievable, either as an isolated piece of information or as a 

building block for a larger line of argument. Getting involved in constant 

communication with such a second memory not only means trusting in 

the fact that the apparatus faithfully returns the stored information — there 
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is also the reliable fact that information successively fed in over time will 

generate future knowledge. To use Kleist ’ s words once again,  “ For it is not 

we who know things but preeminently a certain condition of ours which 

knows. ”   71   The apparatus retains these possible states. In its connectivity of 

preformed elements, it achieves a confi guration of potential states of 

knowledge that are merely actualized by the user at a given time in certain 

combinations — when they are called up. 

  “ The text knows more than its author, ”  as one of the basic assump-

tions of philology has it. One could transfer this statement easily to the 

relation between boxes of index cards and their users. Text fragments 

held at the ready by the apparatus in their potential connectivity offer 

incomparably more connection points than the user is aware of at any 

given moment. Thus, the interface offers a range of possible connections, 

and along with them it delivers potentially new lines of argumentation. 

Storing states of knowledge and (via their contacts with the interface) 

helping to catalyze future thoughts, index cards know more than their 

author. 

 To what extent must this small apparatus history about the midwifery 

of thought remain theoretical, and to what extent can it help to illumi-

nate the peculiar situation of a scholar and his private card index? One 

might say that the communication between database and user is purely 

theoretical, in the etymological sense of the word  theoria ,  “ view. ”  For 

the boxes of paper slips allow their user an instant view, an overview of 

possible constellations or different arguments. The variety of the slips of 

paper opens a perspective onto different possible considerations at the 

same time, allowing one to see various mental constellations in their 

contingency. Theory is nothing else, at least in etymological terms. It is 

up to the users to commit themselves to a view, to select lines of argu-

ment or readings according to scientifi c practice as the basis of their own 

textual production. 

 At this point, we will leave the evolution of the scholar ’ s machine 

behind, with its recombinatory creativity owing to the material nature 

of paper slips and wooden boxes — save only to note how this line of 

development leads directly to Arno Schmidt or Vladimir Nabokov as an 

apotheosis of literary word-processing with index cards and boxes of paper 

slips.  72   Instead, let us try to retrace the fi nal transference of the library 

technology called  card index  into an economic fi eld, where it will prosper 
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in the history of technology. This occurs in America — on the one hand 

as an adaptation and transatlantic translation of index card technique  à  

la Gessner in the newly established large libraries on the American East 

Coast, and on the other hand as a method with its own unique American 

genealogy. Untouched by the achievements of old European library tech-

nology, it is independently invented at Harvard in 1817, born from the 

spirit of sloth. 

 
 



 5     American Arrival 

 Have you a catalogue? 

  — William Shakespeare,  Coriolanus  

 How, then, does the library card index reach the New World, and how does 

it also develop into a card index system for business use? On the one hand, 

American librarians travel around Europe throughout the fi rst half of the 

nineteenth century to study — and later to import — library technologies for 

their own, rapidly developing libraries, particularly in New England. Well-

known and infl uential American librarians like Charles Coffi n Jewett 

(1816 – 1868), who maintains a close connection with Anthony Panizzi at 

the British Museum starting in 1845, or Joseph Green Cogswell (1786 –

 1871), who studies at G ö ttingen for several years and later manages the 

famous library of Harvard College, exemplify the contemporary reception 

and dissemination of library science. However, this technology transfer 

between Old and New World relinquishes its European roots all too soon, 

and the paper slip system is soon claimed as a home-grown method. Yet 

this repression was unnecessary, for North American library history can lay 

claim to its own developments in matters of effi cient cataloging. What 

follows is a reconstruction (from the archives at Harvard) of the indepen-

dent  “ invention ”  of an old European paper slip technique in the New 

World. An eccentric protagonist stands at the ready; here we encounter a 

curious chapter in index card history that the standard American library 

history, concerned with its reputation, tends to keep under wraps. 

 Do Not Disturb — William Croswell 

 I have dearly paid for all the honor that success can give. 

  — William Croswell 
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 On August 4, 1812, the Harvard Corporation hires a new library employee. 

His task for  “ not less than three months ”   1   consists of cataloging the exten-

sive book collection at Harvard College.  “ When my employment at Cam-

bridge commenced, I professed no skill in the arrangement of Library 

Catalogues. I had other qualifi cations, and I expected that a proper Plan 

would be furnished. A Latin Plan had been compiled for the Library Cata-

logue by a former Librarian. This Plan was delivered to me; and about one 

fourth of the entire books in the Library were designated according to it. ”   2   

As a former mathematics teacher who dabbled in astronomy and project 

management, William Croswell embarks on his career as a library assistant 

without the slightest experience with bibliographies or cataloging.  3   In his 

own words, his qualifi cations consist in the fact that he is  “ acquainted 

with ancient and modern languages, [trained] to write a fairly hand [i.e., 

a fair hand], and ready in detecting literal errors. ”   4   The work on the catalog 

starts well, but after only a few dull months of copying titles into a register, 

the execution of the simplest working algorithm falters. However, the 

gradual waning of bibliographical productivity is accompanied by a note-

worthy process, and one that — albeit joyless for Croswell and his supervi-

sor, Harvard College president John Thornton Kirkland — will result in a 

major achievement for American information management technology. 

William Croswell endows the largest library of his country and his time 

with a paper slip catalog that, as a prototype of the card index, will fi nd 

its way into the offi ces and management systems of the prospering economy 

around 1900.  “ I examined the Library attentively. I opened every volume 

of every Set and noted whatever appeared irregular. I spent about three 

years in entering the entire books and also the Tracts in the four fi rst 

Alcoves: the remaining Tracts were entered at Lodgings. ”   5   The book collec-

tion in Harvard Square in the heart of Cambridge, Massachusetts, is not 

only one of the oldest in the United States (founded 1639), but also the 

largest; around 1800, the library includes nearly 20,000 volumes.  6   Consid-

ering this fact, it makes sense that indexing the entire holdings of the 

collection within three months, and without the help of assistants, is virtu-

ally impossible. Which technique of cataloging does the completely inex-

perienced librarian Croswell select? First, he starts a library diary in which 

he enters each individual working step. This diary is extant in two ver-

sions.  7   One is more detailed, with an appendix of additional remarks, and 

was written as Croswell worked. The other version summarizes the events 
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and was presumably written as a later justifi cation. Both are marked by 

sporadic and short entries, particularly in comparison to the accurate and 

long-winded discourse of his successors, such as John Sibley ’ s library 

journal of 1856. Nonetheless, they document Croswell ’ s activities well 

enough. 

 In 1812, the library employs only John Lovejoy Abbot as its offi cial 

librarian. However, Abbot leaves this position in 1813; the new librarian 

Andrew Norton soon assumes a more promising theology professorship, 

yet retains nominal responsibility for the book collection. As a result of 

his other assignments, the librarian Norton neglects to supervise his assis-

tant Croswell, who can thus neglect his own work. In contrast to his initial 

diligence in copying book titles onto manuscript pages,  8   Croswell ’ s zeal 

(and consequently his productivity) dwindle with the lack of direct super-

vision. The diary leaves no doubts: entries become rare and terse, as for 

example in this note from February 23, 1813:  “ M[onday] — 23. At the 

Lib — do nothing. ”  In the same year, December boasts one single entry, 

which adequately summarizes the prevailing activity of the unattended 

assistant:  “ Christmas. ”  Over the following years, entire months are con-

densed into just one laconic term:  “ Nihil ”  (as in March 1817; see fi gure 

5.1). Although this expression could be translated as  “ no special incidents, ”  

the other meaning —  “ did nothing ”  — remains a great deal more likely. 

    Meanwhile, Croswell does not remain entirely idle. Apart from occa-

sional entries about swimming in the nearby Charles River, even in winter, 

and meticulously noted dates when the library remained unheated and 

thus too cold for any work, the library diary records isolated, intentionally 

vague bibliographical activities. However, in 1816, four undisturbed years 

after the beginning of his employment, Croswell is interrupted in his 

hitherto unnoticed labor by two unexpected incidents. After four years, 

the library still lacks a useful catalog. As President Kirkland ’ s patience 

wanes, the pressure on Croswell and his lackadaisical cataloging attempts 

becomes more immediate.  “ The President told me April 20 1816 that it 

was expected that I should prepare for the Press. ”   9   Nevertheless, the request 

to hand over his catalog submissions to the printer passes by without a 

renewed deadline or serious consequences. That same summer, Kirkland 

announces a plan to rearrange the library according to the classifi cation 

pattern of Jacques Charles Brunet. Croswell sees no recognition for his 

work — this time despite serious efforts that nonetheless do not seem to do 
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 Figure 5.1 
 A double page from William Croswell ’ s diary from July 1816 to October 1817. (From 

Harvard University Archives, Cambridge, Mass.) 

justice to the assignment.  “ I designated the entire books throughout the 

Library by numbers, according to Brunet ’ s method, and then it was rejected. 

This work of mine is contained in a folio manuscript of 180 pages, and 

may at any time be compared with Brunet. ”   10   Additional problems arise: 

the library ’ s peace is disturbed once again, this time from a rather unex-

pected quarter. Presumably to justify his rather modest advances with cata-

loging, William Croswell informs the president about an incident that in 

a letter dated March 10, 1817, two months after the event, grows into an 

accident. 

 Rev. Sir. 

 I ought to communicate whatever affects the Catalogue business. On the 25 th  of 

January my head was extremely injured by the jarring of the doors. Since then very 

little has been accomplished: not a week ’ s work in the whole. 
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 If a suitable place can be procured I shall still hope for a satisfactory conclusion of 

the business. 

 With due respect 

 W. Croswell  11   

 Having thus drawn a line of defense, as it were, in the form of sound 

insulation, Croswell follows up with numerous further complaints, protest-

ing the traumatic effects of considerable acoustic disturbances.  12   Thus, it 

is hardly surprising that subsequent diary entries list more  “ Nihil ”  and 

 “ head numbs ”  than actual library work. Apart from a timid attempt in 

February 1817 to carry out his library duties — doomed to failure from the 

start — the diary reads as an anamnesis of the case of Croswell the headache 

expert, to borrow Kafka ’ s phrase. The records remain a sick bay fi le up to 

one noteworthy Saturday afternoon, June 14, 1817. While the entry of the 

previous day, Friday the 13th, denounced a neighboring school class as the 

most recent source of noise and cause of disturbance ( “ Pueri impudentis-

simi ” ), the next day, emphasized by a special symbol in the margin, ☛, 

marks a sharp turning point in his career in particular and in American 

cataloging in general. For the fi rst time since the creak of the library doors 

that triggered six months of disability, the diary announces:  “ at work at 

the Library. ”  And after a dash:  “ PM. begin to cut my Manuscripts. ”  

 This fragmenting of manuscript pages commences the fi rst phase in the 

creation of an American card index. From the predicament of having 

achieved little within the past three years (as a matter of sloth) and nothing 

during the last months (as a matter of illness, real or imaginary), William 

Croswell takes the bull by its horns. He recognizes the need to accelerate 

his work and tries to fi nd the easiest method that will lead quickly and 

effi ciently to results. What would make more sense than to bring existing 

material into a new form by cutting it up and rearranging it? As early as 

October 1817, the latest catalog appears to be fi nished. On Wednesday, 

October 8, Croswell ’ s diary notes,  “ Proof that I have cut all the MSS [manu-

scripts] is that I have found all the Covers numbered from 1 to 19 inclu-

sive — now there seem to be no more entire bks wh. [books which] are not 

in the Case. ”  Everything that had been part of Croswell ’ s manuscript is 

divided carefully into single slips of paper. These are arranged in alphabeti-

cal order,  “ disposed in a Case (furnished by the Librarian). ”   13   In one of the 

last extant letters, a draft rather than a letter and presumably never sent, 

William Croswell describes the construction and order of his card catalog 
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once more in greater detail:  “ I noted the bks on my Mss by numbers acg 

[according to] this Plan. And then cut my new Mss into Slips each Slip 

relating duly to one book. I cld trust none but myself to cut Mss. I marked 

the Divisions in the Case orderly by Numbers; and proceeded to place each 

Slip in its proper cell. ”   14   Conscientiously ordering the slips of paper into 

slots in the box forms the second phase in the development of this home-

grown card catalog. As in Vienna in 1780, this second stage abandons the 

temporary status of index card arrangements and puts them permanently 

to work. In the absence of alternatives, Croswell ’ s card catalog, born from 

a lack of time, had to serve as the regular Harvard College library catalog 

for at least three years. 

 Although Croswell begins to  “ form pts [parts] of the new Cal. [Catalog] 

by pasting briefs of the s.Kd [same kind] in separate Mss. regarding alpha-

bet order, and also the order of time, ”  a large portion of the index slips 

still remains in the box. Meanwhile, President Kirkland prescribes a differ-

ent plan, confronting the library assistant with considerable new problems 

regarding the conception of a catalog, demanding the rearrangement of 

the entire system. Croswell suspects nefarious intentions and harassment 

on the part of the president, and he develops a strategy.  “ There is much 

to be commented in the Plan that was given me and some tendency to 

perplex and mislead. I formed a new Plan without needless deviations from 

the other. ”   15   A later letter to the college administration refers once more 

to the process that is expected to explain his delays:  “ After I had lost much 

time and labour, I concluded it unsafe to trust this Plan implicitly in any 

part. I formed a fourth Plan. This was a work of time. I succeeded at last 

in disposing all the remaining Slips in my manuscripts under apparently 

proper heads, excepting a score or two, reserved for farther examination. ”   16   

In view of the increasing pressure on Croswell, it is only due to the fl exible 

order of index cards in the box that Croswell is able to produce a catalog. 

However, the catalog itself, the fruit of this technique, is held in low esteem 

by his superiors. In 1824, Croswell sums up his mixture of pride and bit-

terness:  “ It was  now easy  to complete the Catalogue according to  any  

approved Plan. The Slips had been regularly arranged, and indexes prefi xed 

to the Manuscripts that I had fi nished. The whole had been written with 

great care, that no person might mistake a single letter. Such was my mode 

of paying the debt of gratitude for the employment given me. ”   17   Although 

his results are denied any thanks or acknowledgment by his employer, the 
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story of William Croswell and his painful labor that led to the reinvention 

of an old European library technique does not end here. After Croswell ’ s 

many years spent at the library, his catalog actually does come into exis-

tence; nevertheless, its perfection and completion turns out to be just as 

laborious, and should be outlined here briefl y. 

 From autumn 1819 far into the next year, Croswell ’ s productivity 

reaches a new low. Apart from a few exceptions, the diary registers the brief 

and unequivocal  “ Nihil ”  month after month. Croswell remains impassive, 

though by the middle of 1820 Kirkland ’ s patience seems to be exhausted. 

In August, Kirkland authorizes a payment of $30 to Croswell, but under 

one condition: that by the end of the year he present the agreed-upon 

catalog of the entire library ’ s holdings. Only six months later, Croswell 

turns to Kirkland once again, eighteen days before the deadline: 

 Rev Sir, 

 I should be glad to receive an Order for thirty dollars. No slips of value will remain 

in the Case after the present month excepting a score or two that are attended with 

some uncertainty. There must yet be adjustment and correction. 

 The Catalogue of 1790 opened the road.  18   I proceed with moderation because I dread 

a return of giddiness. 

 Your obedient servant 

 W. Croswell  19   

 Meanwhile, time pressure makes the weary cataloger desperate. Cro-

swell, evidently unaware of the polyhistorical indexing method, applies 

to the impatiently awaited catalog precisely the same method that Konrad 

Gessner had described and presented 269 years earlier.  20   Making sure not 

to forget a single paper slip, Croswell glues every scrap of paper on empty, 

bound sheets of paper. He uses index cards copied by himself from books 

on the shelves, as well as slips he cut out of the printed 1790 catalog. The 

result is a hybrid card catalog, resembling the designs of Gessner and 

Placcius, and consisting of printed and handwritten slips of paper (see 

fi gure 5.2). 

    The initial assignment to write a new catalog for the Harvard College 

Library seems fulfi lled. Though it is presented after no less than nine years, 

including  “ about forty folio volumes on more than 700 pages, ”  and just 

in time for the very last deadline, William Croswell holds back fi ve of the 

forty volumes for safekeeping in his apartment.  21    “ I cannot yield to others 

the credit of such severe labour. The manuscripts must remain in my 
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 Figure 5.2 
 A typical page from William Croswell ’ s catalog, containing printed as well as hand-

written slips of paper. (From Harvard University Archives, Cambridge, Mass.) 
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hands. I shall consider them a sacred deposit. ”   22   Early in 1821, Kirkland 

explains that Croswell can expect no further remuneration; he is dismissed 

from the Harvard College Library. Yet Croswell still holds the Harvard 

Corporation liable and thus keeps the remaining fi ve catalog volumes as a 

 “ sacred deposit ”  for additional payments by his former employers.  “ I had 

taken more pains with some of them than Authors always take with their 

published works of the same extent. ”   23   After some costly petitions  24   to 

judges unsuccessfully seeking an injunction, Croswell yields. The papers 

are confi scated in March 1821  “ by a legal procedure. ”   25   As a result, the 

library diary that listed Croswell ’ s activities diligently ends with the 

farsighted remark  “ Th. April, 5 — Last day (credo). ”  

 But there is a sequel. In spite of his dismissal, Croswell demands a 

pension from Harvard amounting to $762.15, according to his own calcu-

lations. For after his failed attempts to earn a living as a project manager, 

Croswell suffers from acute poverty. He develops numerous concepts for 

books, such as an edition of the collected works of Horace in a print-on-

demand scheme, yet he cannot fi nd enough subscribers in advance. Simi-

larly for the account of his by then extensive bibliographical experiences: 

 A Collection of the Most Approved Systems of Bibliography  and  General Plan for 

Classing Books, with Remarks and a New Plan  are never printed for lack of 

interest.  26   Nevertheless, up to his death in 1834, William Croswell contin-

ues to send his reparation and pension claims to Harvard at regular inter-

vals. For over thirteen years, he writes the same letter time and again with 

little variation, in the end with a shaky hand, recounting the history of 

his self-sacrifi cing contributions to the Harvard College Library, and not 

once receiving an answer. 

 The long lapses in Croswell ’ s activity, noted with  “ Nihil ”  in his diary, 

form the conditions for a reinvention of the card index structure under 

time-critical conditions and fl oods of books. Without his vehement resis-

tance against continuous work in the library over a period of almost nine 

years, William Croswell would never have been in a situation where he 

had to prepare a catalog of more than 20,000 books in less than six months 

single-handedly. In this predicament, in search of lost time and misplaced 

slips of paper, he invents a system that affords mobility, fl exibility, and 

reordering of the respective units. His achievement for early American 

library and indexing practice is more than merely a short-lived temporary 

indexing tool. Croswell ’ s catalog arrangement, independent of (and yet 
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close to) Konrad Gessner ’ s ideas and similar to the fi rst Viennese card 

index, suggests a practically permanent application of the paper slip col-

lection in specially crafted boxes. Presumably one may credit President 

Kirkland and the Harvard College Library with making sure there would 

be a catalog, albeit one in a rigid order with slips of paper glued onto 

empty, bound pages.  27   Only their insistence temporarily prevented the 

introduction of a permanent card index. However, the foundation of a 

modern cataloging system was laid, and it did not go unnoticed. 

 Early Fruits and Dissemination 

 William Croswell ’ s direct successors adapt his system and apply his paper 

slips to their own enterprises. Three stages are worth mentioning, before 

Ezra Abbot in 1861 constructs his infl uential variation on the modern, 

publicly accessible card index. Each of these three phases is closely related 

to the succession of library directors. 

 After the hapless Croswell ’ s dismissal, Joseph Green Cogswell is 

appointed full-time librarian, and is expected as a matter of course to come 

up with a new and improved catalog. Cogswell had just returned from a 

long stay in Germany, where he not only met Goethe, the famous supervi-

sor of the Weimar and Jena libraries, but also became familiar with the 

most advanced achievements of European library science, in particular at 

the famous university in G ö ttingen.  28   For several years, Cogswell was 

instructed there by Georg Behnecke,  29   a student of Christian Gottlob 

Heyne, who himself was one of the leading librarians in eighteenth-

century Germany.  30   For Heyne, the era of the catalog as a main library 

instrument was yet to come. For the time being, he concentrated his efforts 

on improving everyday library transactions, focusing on the arrangement 

of books on the shelf and corresponding classifi cation systems within the 

installation. Hence, it is barely surprising that Cogswell ’ s fi rst offi cial act 

consists of a complete rearrangement of Harvard ’ s books. Only later does 

he turn his attention to cataloging questions, adapting the bound-book 

catalog that he came across on his visits to German libraries. Meanwhile, 

the basic card index principle is on standby in the Harvard College Library. 

Cogswell discovers Croswell ’ s catalog (and probably also his boxes); more-

over, he recognizes the potential of an order that stores bibliographical data 

 permanently  on slips of paper. There is no doubt that he makes extensive 
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use of this legacy for his own cataloging work.  “ Seventeen boxes of folio 

half-sheets, each containing the name of a single author and abbreviated 

titles of his works ”  serve once more as a card index and produce the con-

siderable advantage  “ that the work is done for ever; it may be increased so 

as to embrace all the books ever printed, without requiring any part of it 

now done, to be done again. ”   31   Although occasionally half a folio page 

contains more than one entry or summarizes several works of an author at 

a time — strictly speaking a step backward, as an effi cient catalog would 

allow for one sheet of paper per text — this catalog has one of the indispens-

able features of the modern card index: the paper is of uniform size. In 

addition, each entry contains every piece of information needed to describe 

the represented text, so that a new catalog could be compiled simply by 

reordering the slips of paper without having to consult the books on the 

shelves.  “ Over all, as a master record, was the sheet catalogue, an alphabeti-

cal record of everything in the Library. This, too, was based on Croswell ’ s 

work. ”   32   

 After only two years, in spring 1823, Joseph Green Cogswell quits his 

job at Harvard; his work on the general catalog is still incomplete owing 

to the library ’ s low budget.  33   Cogswell does not abandon his profession for 

too long, though. In 1842, he takes charge of the Astor Library in New 

York, precursor to the famous New York Public Library. Meanwhile, Charles 

Folsom assumes the position of librarian at Harvard. He familiarizes himself 

with the cataloging that has served the library in prior decades, but mis-

trusts the unconventional card-indexing procedures. During his three-year 

term in offi ce, Folsom meticulously transfers the  “ sheet catalogue ”  back 

into a bound catalog.  34   But in doing so, he apparently learns a lesson: 

around 1850, Folsom personally brings the idea of cataloging on index 

cards only to the attention of Charles Coffi n Jewett, who is faced with the 

task of cataloging the extensive collections of the Smithsonian Institution 

in Washington, D.C. 

 The Harvard  “ sheet catalogue ”  falls into oblivion, until several years 

later a further attempt is made to put together a new printed catalog. 

In 1830, this catalog is printed and published on the basis of the very 

same  “ sheet catalogue, ”  serving as master record. In the following year, 

Thaddeus William Harris (1795 – 1856) takes over, and despite the new 

bound catalog, he occasionally consults the loose sheets of paper. Harris 

seems convinced that this specifi c form of processing has considerable 
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advantages: from this point on, new entries are again recorded on slips 

of paper. In addition, in the annual report on the state of the collection 

in 1840, he recommends, for every future catalog of the Harvard College 

Library, once and for all:  “ That the Corporation should authorize a slip 

catalogue to be made, consisting of the title of every work in the library, 

on pieces of card 6 ½  inches long and 1 ½  inches wide; such catalogue 

being much wanted when books are arranged for the Annual Examina-

tions to indicate missing books, and would also be extremely useful in 

facilitating the re-arrangement of books in the new library, and would 

serve for various other useful purposes hereafter. ”   35   After Charles Folsom ’ s 

reign in the library, a regression in terms of cataloging, progress is immi-

nent in the shape of the modern card catalog: after standardizing the 

cards, Thaddeus Harris transfers them — just like Abb é  Rozier had done —

 onto a more stable foundation: instead of employing loose sheets of 

paper, he uses cards with greater durability to strengthen the catalog 

against wear and tear.  “ The only step remaining was to paste these slips 

on cards of uniform size, instead of sheets, and the result was a card 

catalogue. ”   36   For easy access, cards are kept in wooden drawers. This 

catalog lasts through 1912, in active use as master record for nearly 

seventy years. 

 A fi nal step in the development of the modern card index, unrestricted 

access to the catalog for a common readership, fi nally occurs in 1861 when 

Ezra Abbot (1819 – 1884), a highly regarded Bible scholar and library assis-

tant at Harvard under John Langdon Sibley, establishes new features. After 

more than twenty years of practical application, the index cards at Harvard 

have proven feasible for internal library use. Yet Abbot recognizes the 

necessity that individual readers attain access to the collection as well. 

Having gathered library experience in high school (as well as during his 

work on the detailed bibliography to  Doctrine of a Future Life ), Abbot is 

unhappy with the fact that new acquisition information circulates only 

internally and is rendered inaccessible to the general reader.  37   According 

to his didactic axiom of independent study, Abbot orders the internal 

catalog to be opened to an interested readership in the near future. To this 

end, Abbot presents a new plan:  “ I call attention to this point, because, as 

will hereafter be seen, in the new plan which I have the honor to submit 

of a catalogue designed to be accessible at pleasure to all who use the 

Library, this delay will be avoided; and the results of the labor of each 
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week, or even of each day, in cataloguing, may be made immediately 

available. ”   38   

 The master record — namely, Harris ’ s 1833 catalog, accessible until then 

only to librarians — once again serves as a basis for the card-by-card genera-

tion of two new  “ indexes, ”  an alphabetical one and one arranged by 

subject. Acquisitions are registered fi rst in the master record, then on cards 

for the other two registers — including cross-references.  “ [The] work which 

is once correctly done on these cards is done for ever. [T]he cards that have 

been written, representing the new and important additions, may be 

inserted in their proper places in the drawer. ”   39   As an additional aid to the 

reader, the new catalogs receive a special ergonomic design that will con-

siderably determine the shape of the fi rst card index systems a few years 

later:  

 The cards composing this catalogue are kept in drawers, twenty-eight of which 

occupy the upper part of a case, and are arranged in seven tiers, being placed at 

such an altitude that the highest drawer is not too high nor the lowest too low to 

admit of a convenient examination of its contents. Each drawer is about 15 ¼  inches 

long, 10 5/8  inches wide, and 2 ¼  inches deep, inside measure, and being divided by 

a thin partition running lengthwise through the middle, contains two rows of cards. 

It is prevented from being pulled out accidentally by a wooden button screwed on 

the inside of the back of each half-drawer, and, when turned up, projecting a little 

above it. The drawer, on being pulled out, is therefore stopped by the buttons when 

they reach the horizontal partition in front on which the drawer above it rests; if 

the buttons are turned down, the drawer may be taken out.  40    

 Moreover, each drawer bears a label, indicating its position in the catalog. 

 “ The cases of which these drawers form the upper part are each about 4 

feet 3 inches long and 19 ½  inches wide, and stand on casters. [.   .   .] They 

are closed at the back, and the space in front below the drawers is left open, 

to be occupied with books, so that no room is lost. ”   41   Inside the drawers, 

wooden blocks are inserted to support the cards at an angle, enhancing 

the legibility of cards, titles, and details. The dimensions of the cards are 

thoughtfully conceived and strictly standardized:  “ I would propose to have 

the titles written on cards, about 5 inches long and 2 wide, of such thick-

ness that they can be manipulated and separated with facility, and made 

of such material that they will not wear out by handling. ”   42   

 This 5  ×  2-inch format, closer to the golden mean than its predecessors, 

replaces the legacy of Croswell ’ s wider paper slips (derived from the bound 

catalog format). While the old slips of paper aimed at presenting the 
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relevant information in a single line, the new format spreads out over 

the surface. A colored line on the card separates head from body, and the 

body is printed with black lines, affording each detail its own line.  43   A 

wire runs straight through a hole in the cards, holding the bundle of 

entries together to protect them against unauthorized removal or acciden-

tal loss.  44   Wooden markers of the same format can be inserted at apt places, 

such as the transition from one letter group to another — described in the 

European tradition since Daniel Schwenter in 1636 as  “ noses ”  or  “ riders, ”   45   

since their upper edge peeks out above the card blocks, indicating the 

letter of the alphabet or the subject the cards are fi led under. Looking 

back on the development of the apparatus, Abbot ’ s assistant Charles Ami 

Cutter summarizes the interaction between hardware and software:  “ It 

was easier to plan the drawers in which the new catalogue should be kept 

than the system on which it should be constructed. ”   46   For this reason, 

the description of the catalog in the fi nal report from 1864 contains 

an extensive explanation of the underlying principles of classifi cation, a 

reference manual including detailed implementation instructions whose 

complexity exceeds that of the hardware by far.  47   

 Before work on the catalog offi cially begins on October 22, 1861, Ezra 

Abbot carries out an extensive experimental phase to test the apparatus 

and the feasibility of the card-indexing process. He carefully measures the 

average data set: using this process, how many cards can be generated and 

recorded per hour? The result of 12.5 index cards per hour permits Abbot, 

in direct contrast to William Croswell, to calculate the production and 

construction of the catalog up to its temporary completion, and thus he 

can estimate how many employees are needed.  48    “ Mr. Abbot and Mr. Cutter 

spend their summer vacation cataloging in the library, ”  notes their supervi-

sor, Harvard ’ s librarian John Langdon Sibley, appreciatively.  49   Local library 

history usually portrays Sibley as a distrustful curator of the collection, 

concerned only with increasing and protecting the holdings and always 

prepared to discourage or reject potential readers.  50   On the other hand, it 

is Sibley who promotes the hiring of female employees, spurring progress 

considerably.  51   The number of employees steadily rises, and already in 1862 

a part of the new catalog can be made accessible to the general public. 

Despite the generally appreciated advantages of the new apparatus, it takes 

another eight years until the catalog is fi nally completed in 1870, and the 

whole process comes to its conclusion.  52   
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 Regardless of its slow development, the exemplary new catalog at 

Harvard attracts attention even before its completion. In numerous descrip-

tions — not just Abbot ’ s own — its thoughtful principles are acknowledged, 

and the catalog consistently serves other large American libraries as a 

model.  53   Yet the sometimes sorry, sometimes glorious history of its devel-

opment is supplanted once the use of card catalogs is no longer restricted 

to libraries. This major transition, initiated by a librarian in 1876, trans-

forms the box of paper slips into the most important accounting and 

management tool in nearly every offi ce by the turn of the century. This 

transformation of the  “ card catalog ”  into the  “ card index, ”  this discursive 

transfer from  library  to  bureau , is realized by a company called  Library 

Bureau . 
 
 





  

 II     Around 1900 





 6     Institutional Technology Transfer 

 Yet incessantly and annoyingly, the  perpetuum mobile  of business rattles and clatters 

amidst the cataloging and shelving work, which requires silence and concentration. 

  — Alois Jesinger,  Kataloge und Aufstellung der Wiener Universit ä tsbibliothek in ihrer 

geschichtlichen Entwicklung  

 Reformation: Dewey ’ s Three Blessings for America 

 On October 6, 1876, a 25-year-old assistant librarian signs the corporate 

charter of the American Library Association thus:  “ Number One, Melvil 

Dewey. ”   1   On Dewey ’ s initiative, America ’ s most famous librarians have 

assembled in order to found an association with the aim of promoting 

 “ the best reading for the greatest number, at the least cost. ”   2   Despite his 

youth, the initiator assumes the position of secretary, and from then on 

devotes himself to the development of American librarianship through 

the association. 

 From age sixteen, Dewey, who comes from a modest background and 

has been brought up strictly in the evangelical mind-set of white Anglo-

Saxon Protestantism, is bent on reforming America in three ways. Already 

as a student, he rallies against alcohol and tobacco consumption, and 

for introducing the European metric system for weights and measures. 

Dissatisfi ed as a student, he declares the education system in New York 

State a failure: he feels it would be possible to learn double the amount 

in the same time, above all by simplifying English orthography.  3   Dewey 

begins by reforming his own name, fi rst eliminating the superfl uous 

letters  “ l ”  and  “ e ”  from his fi rst name in 1875, and, four years later, by 

spelling his last name as well as everything else in phonetic transcription: 

 “ Dui, Melvil. ”   4   
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 In his quest for national reforms, Melvil Dewey is inspired by Edward 

Edwards ’ s  Memoirs of Libraries , an infl uential library history of his time. A 

struggle for  “ free libraries for every soul ”  becomes the third aim of his 

reform plan.  5   Within the scope of his service as an assistant librarian at 

Amherst College, Dewey has the chance to outline a more effi cient orga-

nization of the library ’ s routines and to optimize the library ’ s management. 

Faithful to his motto,  “ My heart is open to anything that ’ s either decimal 

or about libraries, ”   6   he seizes the opportunity to combine two of his preoc-

cupations, securing for himself a place in library history, and from 1930 

onward a mark on every index card of the Library of Congress: the  Dewey 

decimal classifi cation system .  7   The design provides a hierarchy of fi elds of 

knowledge that, by means of a numerical code, can be differentiated again 

and again. The fi rst decimal divides knowledge into classes from 0 to 9. 

Every further decimal serves to specify divisions of the preceding class (see 

also fi gures 7.1 and 7.2):  “ Select the main classes, not to exceed nine and 

represent each class by one of the (ten digits) nine signifi cant verbatims. 

Subdivide each of these main heads into not more than nine subordinate 

classes, and represent each sub class by a digit in the fi rst, or ten ’ s, decimal 

place. ”   8   Once introduced to libraries worldwide, this system would grant 

unfailing and language-independent access to books,  9   an unambiguously 

composed numerical address thus leading directly to the desired text. 

 “ Lunar eclipse, ”  for instance, is found at the fi fth decimal place (0.52338) 

under natural sciences and mathematics (5), astronomy (52), descriptive 

astronomy (523), moon (5233). Furthermore, the classifi cation satisfi es 

four basic requirements for an ideal system as recorded in 1911 by another 

organization aiming for comprehensive access to world knowledge, propa-

gated in Dewey ’ s name; but more on this later. Dewey ’ s decimal classifi ca-

tion system also lays claim to features such as  boundless extensibility ,  general 

intelligibility , and  clarity  to a rather unusual degree ( “ It must claim as little 

energy in use as possible ”   10  ). It partitions every fi eld of knowledge down 

to the level of the individual component.  “ Thus, for instance, every lunar 

crater can be named unambiguously by further division of the number 

52334. ”   11   

    Given his preference for the decimal system, Dewey naturally starts a 

new job in Boston on April 10, 1876. He leaves Amherst College with 

three goals in mind:  “ adoption of the metric system, acceptance of sim-

plifi ed spelling, and the effi cient operation of free public libraries properly 



Institutional Technology Transfer 89

stocked with good reading. ”   12   The recent graduate and passionate librar-

ian embarks on his career as an educational reformer by founding three 

companies within one year: the American Metric Bureau, the Spelling 

Reform Association, and, toward the end of the year, the American Library 

Association, using capital borrowed from his landlady, his older brother, 

and a Boston publisher. For each of his companies, he opens a separate 

offi ce. His business card, notably not printed on the back of a playing 

card, precisely summarizes all three businesses (fi gure 6.1). Each one is 

upheld by his conviction that time can be saved in nearly every business. 

This idea virtually becomes his obsession, the paradigmatic leitmotif of 

Dewey ’ s life.  13   

 No area of life escapes the dictate of saving time. Dewey ’ s business 

accounting is subjected to his strategy of effi ciency as well, yet with the 

consequence that it grows increasingly opaque. As indicated on his busi-

ness card, not only does Dewey fi gure as secretary for each of the three 

new institutions, but the three offi ces are all listed under the same busi-

ness address. Critical tax inspectors and accountants cannot help recogniz-

ing Dewey ’ s unorthodox business practice of obscurely merging his 

companies, and his unorthodox accounting methods. Although he records 

even the smallest capital movement, the money circulates between institu-

tions only  on paper .  14   There is no actual transfer of the sums, preventing 

 Figure 6.1 
 Melvil Dewey ’ s business card. (From Wiegand 1996, p. 62.) 
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correct balances and consistent annual accounting. Calculation and storage 

must fail without that necessary transfer. According to demand, Dewey 

shifts the capital entrusted to him from one company to another — for 

instance, the expenses for an advertisement for his Metric Bureau in the 

Library Association ’ s magazine, for which he acts as the publisher. Although 

he registers revenue in one account with a clear entry in the ledgers, he 

does not book it as a cost in the other account: there is only one account 

and one signatory, Melvil Dewey.  15   

 Transfer: Library Bureau 

 Library Supplies 

 The starting point for the business history of card indexes is found in 

the small print on Dewey ’ s business card (fi gure 6.1):  “ Each society has 

a Supply Department, furnishing at low prices, often at half former rates, 

everything it recommends pertaining to the Library, Metric or Spelling 

reform movements. ”  The ardently pursued conversion to the metrical 

system that requires considerable new equipment — including rulers, scales, 

and instruments for measuring distances — is not all, though. According 

to Dewey, American library management around 1880 suffers signifi cant 

organizational defi ciencies. He is certain that as soon as his three reforms 

are established, new offi ce tools will be needed to serve the new paradigm. 

His  “ Supply Departments ”  are designed to meet this anticipated shortage 

of suitable materials. His library supply department will  “ serve as a guide 

in selecting the best forms of the various library supplies. ”   16   The neces-

sary cataloging tools are custom-made and delivered at a discount,  “ in 

such a way that they can be used for the catalogues of all libraries. ”   17   

Dewey is convinced that library effi ciency can be increased only with 

uniform cataloging techniques on uniform materials of consistently high 

quality. In his view, internal business processes in library management 

and reader service, above all the catalogs, will need to be submitted to 

strict standardization procedures. With the help of generalized forms, 

rules, and systematic arrangements for everything from centralized and 

standardized printing of index cards, to drawers and boxes to fi t them 

in, to inkwells and pens, he begins to  “ synchronize ”  libraries. Application 

of all these innovations is to lead, in Dewey ’ s vision, to  “ an immense 

saving of time. ”   18   



Institutional Technology Transfer 91

 Standardization 

 Thus, one of the fi rst projects undertaken by the  new  American Library 

Association in January 1877 is a standardization program, with the aim of 

establishing rules for cataloging processes, catalog entries, and bibliograph-

ical norms (in the best tradition, yet without knowledge of the algorithms 

of the Josephinian project).  19   One issue for this bibliographical  system  is 

the external appearance of book catalogs, particularly the question of 

correct measurements for a  Standard Catalogue Card .  20   As secretary and host 

of the meetings of the  Co-operation Committee,  Dewey invests less into 

originality than into realizing his reform principle of optimization. He by 

no means invents the card index anew, yet he aims to improve Ezra Abbot ’ s 

catalog construction manual, fi nally patenting the entire object and 

touting it as an innovative achievement meant for permanent application. 

 “ The fi rst catalog cases were made with two rows of cards in a drawer. Some 

of these cases after forty-fi ve years are still in use. ”   21   The initial drawers —

 which, complying with Moser ’ s construction manual, hold 1,000 paper 

slips in two rows (see fi gure 6.2) — are followed by numerous products with 

widely varied features. The otherwise voluble minutes of proceedings with-

hold any hints as to existing concepts or established paper slip techniques 

 Figure 6.2 
 Two rows of paper slips in a drawer of a Library Bureau box, ~1894. (From Davidson 

and Parker 1894, p. 62.) 
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that may have served the committee as models. Instead, they aim to create 

the sense of a homegrown American technology. European magazines are 

slow to defy this claim, and do so rather timidly.  “ I should not like to enter 

upon an inquiry on the origin of the Card catalogue. One thing appears 

certain; its origin is not American, as seems to be generally supposed. ”   22   

    However, before all the index cards settle into their drawers, there 

remains the issue of standardizing the heterogeneous. The American 

Library Association helps by gaining infl uence in important libraries. As 

the association lacks competition, it can easily prescribe standards for the 

young and disorganized market. The Co-operation Committee, expressly 

founded for this purpose, suggests a standard format for catalog cards. 

Cards with the dimensions 5  ×  12.5 cm, as Dewey ’ s  Supply Department  

already sells them, come into use, as well as cards in American postcard 

format.  23   One year later, though, this format is declined for global usage 

by the Universal Postal Union, which standardizes the postcard worldwide 

as 9  ×  14 cm.  24   At its second conference early in September 1877, the 

American Library Association votes to follow the committee ’ s proposals, 

and the standard dimensions for index cards from then on correspond to 

the two most frequent formats in America (compare nos. 12 and 14 in 

fi gure 6.3 to all European formats). Although there are sporadic proposals 

for an internationally recognized card catalog format — for instance,  Profes-

sor Burchard ’ s internationally uniform catalog slip  from Vienna (1880), explic-

itly referring to global postcard formats — in 1908 the Institut International 

de Bibliographie decides on an internationally valid format for catalog 

cards: 7.5  ×  12.5 cm, the measurements of the American postcard.  25   

    Thus, the American library community not only defi nes two generally 

accepted formats, but also prevents diversifi cation and occasional library 

debate over what the right format might be. Meanwhile, librarians in 

Germany engage in extensive and passionate debates over format ques-

tions after 1908, in spite of the new worldwide standard.  “ I cannot praise 

as an advance the eyesore they call this international format. ”   26   

 Corporate Genealogy 

 The fi rst business year of the American Library Association Supply Depart-

ment yields a profi t of only $300. The department develops slowly, until 

in March 1879 Melvil Dewey separates it from the Library Association (not 

least to counter the denigration of his products as  “ gimcracks ”  by some of 
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 Figure 6.3 
 Diversifi cation of paper slip formats reduced to 65 percent. (From Milkau 1898, 

appendix, p. II.) 

his associates), reorganizing the company with the aid of his new bride ’ s 

dowry, as well as additional capital infusions from his former landlady, and 

calling it  Readers and Writers Economy Company .  27   Business improves, and 

rapid expansion ensues, necessitating larger offi ces. By December, the 

company is registered as a shareholder company, with the mission to 

operate as the sole manufacturer of about 400 offi ce supply products 

(including desks, study materials, and library supplies — items like the 

 “ Reader ’ s Readyrest Perfect Vacuum Inkstand ”  or the  “ Economy Eye 

Shade ” ) and to open new markets. Everything remains dedicated to the 

principle of helping people to save time, money, and effort. Dewey signs 

approximately 120 contracts with producers of offi ce equipment and 

arranges bulk purchases to resell via the ever more numerous branches of 

his Readers and Writers Economy Company.  28   

 However, rapid growth leads to diffi culties in management, still consist-

ing of Melvil Dewey alone. He never ceases to shift between the various 

positions and salaries in the institutions he serves as a secretary, president, 
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publisher of various magazines, and so forth. In fall 1880, his negligent, 

hopelessly tangled bookkeeping backfi res. The executive board of the 

Readers and Writers Economy Company examines his books and fi nds 

completely inscrutable accounting, deciding immediately to initiate an 

external investigation, as well as issuing an injunction against Dewey. The 

chaos, once offi cially confi rmed, puts Dewey in a bind: he is forced to 

resign as manager and president of the company, and other demissions 

follow. The executive board limits his fi nancial authority, and fi nally under 

massive pressure he leaves the company, having lost the trust of his remain-

ing directors — but stubbornly defending his aims and reformist intentions 

as purely altruistic.  29   

 Notwithstanding, Dewey does not abstain from his desire to supply the 

library world with materials.  30   While the Readers and Writers Economy 

Company now starts to pursue its own profi table paths, already on March 

20, 1881, Dewey announces the foundation of a new company — which is 

simply his old one, cleansed of accounting discrepancies, once more bank-

rolled with borrowed capital and unequivocal messages of continuity:  “ All 

Metric articles will be sold as before under the name Metric Bureau [.   .   .] 

The Library Supply Department will go under the name  Library Bureau . ”   31   

 The rejuvenated company could not have been named more aptly. The 

offi ce in the old rooms of 32 Hawley Street in Boston serves its company 

founder not only as administrative residence for his usual projects and 

shops, but above all as an exact declaration of the purpose of how to go 

to market with his products. As of spring 1881, Library Bureau points the 

way to a signifi cant technology transfer between library and offi ce, turning 

library-technical discourse into a business.  32   

 Despite his sudden departure from the Readers and Writers Economy 

Company, Dewey devotes himself with unbroken zeal and unfettered 

energy to the new company, necessarily disregarding his other proposed 

reforms in the meantime. So as not to endanger his larger reforms for too 

long in favor of trading in library supplies, in 1883 he puts Herbert E. 

Davidson in charge of Library Bureau, but not before ensuring his own 

veto power against anything that might diminish its benefi t for libraries. 

At fi rst, the businesses fail to thrive under Davidson: Dewey still exerts 

considerable infl uence on questions of business strategy, insisting on rela-

tively low margins as an incentive for libraries, once again leading the 

company increasingly into fi nancial straits. Despite Davidson ’ s excellent 
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commercial instincts that make Library Bureau prosper by developing a 

network of contacts with other enterprises, he lacks a talent for accounting. 

As a partner in the corporation, he uses his shares for private expenditures 

and fi nally becomes unworthy of credit. 

 Although Dewey does all he can to prevent this renewed crisis from 

attracting public attention, the  Library Journal  of the American Library 

Association reports in its March 1888 issue on  “ The Library Bureau 

Failure. ”   33   When the books are balanced, the creditors demand $27,926.98. 

Dewey has no choice but to buy out the entire company.  “ My life work 

involves having a succesful LB [Library Bureau]   .   .   .  &  I must make sum 

sacrifi ces. ”   34   

 The Transfer 

 Bearing considerable fi nancial losses, Dewey succeeds in averting the ruin 

of Library Bureau. On May 26, 1888, the reorganized company meets under 

the presidency of Melvil Dewey. Despite his role in the previous bank-

ruptcy, Herbert Davidson is again employed by the company, but this time 

to concentrate less on fi nancial management than on  “ manufacturing and 

sales. ”   35   E. W. Sherman, employed as an accountant since 1887 and later 

the woman to lead the Indexing Department, insists on an organizational 

change. She has come to appreciate the ease with which card indexes allow 

system maintenance and persuades Dewey to let her transfer her account-

ing books to cards. Yet Dewey, wedded to the traditional library paradigm 

and marked by his experiences with untransparent accounting, remains 

distrustful of loose paper slips, fearing data loss and misplaced entries.  “ The 

inventor of the card system exclaimed: This won ’ t do! This won ’ t do! Why? 

I asked. Because cards will be lost, he replied. ”   36   Nevertheless, Sherman 

insists and negotiates a six-month trial. She assures Dewey that if only one 

card is misplaced, they will transfer the whole process back into a bound 

book, at her own expense. The experiment succeeds, and even begets a 

business idea. It demonstrates that accounting on slips of paper is clearer, 

easier to audit, and above all quicker to handle. From then on, Library 

Bureau administers all the company ’ s accounts by means of the  card index .  37   

Looking back on the early days of the company, an internally produced 

1909 Festschrift summed up the momentous idea, which the manager 

Davidson had taken from his secretary Sherman. With unconcealed pride, 

the company proclaims the invention of a worldwide  new science :  
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   It was in 1888 that Mr. Davidson conceived the idea, by no means startling in itself, 

which opened up the real future of Library Bureau. This idea was that the card 

catalog, then in fairly general use by libraries, could be adapted with advantage to 

certain  commercial indexes.   

 Mr. Davidson had no exaggerated opinion of the value of his idea. He thought 

that if it worked out successfully it would add a new item of profi t to their small 

business. As a matter of fact, Mr. Davidson had discovered a great new science — a 

science whose principles underlie every department of commercial activity — a 

science which, through the medium of the card system, has revolutionized business 

methods in the last twenty years, and which, year by year, is playing a larger part, 

not only in the commerce of this country, but of the world, — the new Science of 

Business System.  38   

 The successful introduction of commercial data based on paper slips 

begins with the most traditional note bank in Europe. In 1852, the Bank 

of England rearranges its account management on index cards stored in 

boxes.  39   This prompts numerous banks to follow suit; the fi rst one in 

America is the Williamsburg Savings Bank in New York in 1884, after its 

president was inspired by the library catalog at Columbia University —

 precisely at the time of Dewey ’ s management of this institution — as a 

potential tool for the managing of bank deposits.  40   Meanwhile, Herbert 

Davidson develops a far-reaching network of contacts as sales representa-

tive of Library Bureau, thus spreading his experiences with the card index 

among his business partners. Insurance companies show special interest in 

Library Bureau supplies after Davidson arranges card indexes for New York 

Life, Equitable Life, and other companies: in addition to drawers, he regu-

larly delivers index cards printed with the data of those who have requested 

life insurance at the respective companies, but were considered high risk 

and refused. This information exchange pivots on central collection in 

Library Bureau, and daily replies return from the company ’ s printing press 

to all subscribing companies on neatly formatted index cards in impec-

cable alphabetical order. The expected gain in money and time is imme-

diately confi rmed, and in short order, nearly all the life insurance companies 

in the United States unite into an exclusive card index and mailing list 

club, potentially refusing the admittance of new members.  41   This special 

insurance policy against unsatisfactory insurance policies not only becomes 

a best seller, but also proves how effectively central catalogs and index card 

sets can be shared and used. For the idea of the central collection and 

typographical processing of modular library information on cards is what 
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Library Bureau had been trying to launch in conjunction with the Library 

Association since 1878 for all American libraries large and small — always 

failing because of the members ’  unwillingness to commit.  42   

 News of the time-saving index card method travels fast in East Coast 

business circles. It soon reaches the banks: Emigrant Savings Bank turns to 

the insurance company Equitable Life ,  already equipped with paper slip 

boxes, and inquires about where to buy card indexes. Equitable Life refers 

the bank to Herbert Davidson of Library Bureau with the remark that  “ he 

knew more about card indexes than anybody they could go to. ”   43   By 1890, 

Library Bureau receives the order from Emigrant Savings Bank and pro-

ceeds to open an Indexing Department, devoted exclusively to selling card 

indexes to industry. In the same year, more large-scale orders from various 

banks and prestigious companies follow, including Greenwich Savings 

Bank, Massachusetts General Hospital, and the Carnegie Steel Company. 

The indexes pass their tests to the satisfaction of the ever more effi ciently 

organized managers. No area of data processing remains untouched by card 

indexes. In 1892, Herbert Davidson signs the fi rst contract for the organiza-

tion of a correspondence recording system.  “ [W]hen it was reported   .   .   .   that 

the work was completed, Mr. Krauth of the McConway  &  Torley Co. asked 

Miss Pope to bring him a certain letter which she promptly did.  ‘ There, ’  

said Mr. Krauth,  ‘ it was to fi nd this letter that I have had this correspon-

dence indexed. It is worth tens of thousands of dollars to us. ’  ”   44   Unless a 

letter is purloined, from now on it will never fail to reach its destination. 

 This unexpected and rather haphazard clientele constantly purchases 

more card indexes. The company receives many orders that require hardly 

any investment. Finally, the offi ces of Library Bureau consolidate and 

achieve considerable prosperity, to the satisfaction of its partners and 

shareholders. Only Melvil Dewey expresses his suspicion: while welcoming 

the yields of his major share in the business, he still wishes to offer high 

quality and low prices for the benefi t of libraries, not for profi t.  45   With the 

help of his veto power and control over his majority shares, Dewey opposes 

the increasing commercial expansion planned by Davidson and his manag-

ers. Their aim to control the quickly growing market runs counter to 

Dewey ’ s founding idea of the paramount interest of public libraries.  46   

 In the midst of the general economic crisis of 1893, Library Bureau 

manages to triple its working capital. Annual revenues rise from $34,919.92 

in 1889 to $193,185.56 four years later,  “ most of which came from catalog 
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card stock, cabinets, and trays sold to businesses, not to libraries. ”   47   As a 

result, President Dewey negotiates a new contract with the executive board, 

securing 20 percent of company profi ts as well as control over development 

for himself.  48   These dividends prove profi table in the persistent upward 

trend in the market for offi ce equipment: while in 1894 Dewey earns 

$3,650, by 1895 his profi t has increased to $5,750. The next years bring 

even more rapid growth as the boom continues. The revenue growth of 

Library Bureau owes its reassuring ascent to standardized slips of paper, 

wooden drawers, and boxes sold at fair prices. Credit for the substantial 

commercial success of card indexes goes to Herbert Davidson. Besides 

banks and insurance companies, he wins railroad companies, government 

departments, and other large-scale enterprises as loyal customers.  49   Against 

Dewey ’ s attempts to fetter the capitalist expansion of Library Bureau, start-

ing in 1891 management opens numerous offi ces and sales branches with 

demonstration sites in other towns to promote future business and enhance 

its market power in other areas. 

 It is worth noting that at fi rst, no explicit advertising seems necessary 

for the development of new markets or the acquisition of customers in the 

form of announcements or brochures, as word of the favorable qualities 

and promising achievements of the card index spreads in business circles.  50   

Once the market is contested by other offi ce supply companies and new 

competitors, Library Bureau also buys advertisements, usually in the form 

of magazines and order catalogs intended for businesses. In the product 

catalog of 1891, the advertising slogans still address librarians above all, 

praising new trends and touting incentives for a changing of the guard: 

 “ There is hardly a library article on our list that is not also used in offi ces, 

so that the Bureau, beside its mission of representing the focalized experi-

ence of the libraries, is fi nding a larger and equally interested clientage in 

wide-awake, energetic business men and institutions. ”   51   Libraries seem to 

lack this energy for the time being. 

 Showing the same reserve with which they met the index card print-

ing offered as a service by Library Bureau since 1878, the management 

of a majority of American libraries reacts cautiously to Library Bureau ’ s 

steady praise of the card index. Only after considerable delay does the 

idea return to the libraries around 1900, fi nally asserting itself as their 

very own technology for data management with unlimited and unbounded 

use. Meanwhile, the management of Library Bureau has started to turn 
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away from librarians as its desired customer group, and instead stokes 

the interest of commercial companies with ever new and improved prod-

ucts. These companies have been quicker to adapt their bookkeeping to 

mobile and user-friendly catalog systems, saving half the previous time 

and thus adhering to the paradigm of widespread time-saving. The tech-

nology transfer of the card index becomes explicit.  “ All the features that 

make it the greatest library invention apply equally to commercial lists. ”   52   

The claim to universality gradually steals into the encomiums praising 

the card index as an all-embracing and infi nitely applicable machine: 

 “ From an author ’ s catalog it has spread to an almost  infi nite application . 

Every list, record, index,  etc. , that is in a  state of growth  can be thus kept 

with great saving of labor. Business houses fi nd it invaluable for lists of 

goods, customers, discounts, and the  1,000 growing  records of commerce. 

Science adopts it even more widely, and its use is spreading with  growing 

rapidity . ”   53   

 Unabated growth combined with a belief in limitless progress is an 

offer bound to convince interested company managers. These advances 

must be accompanied by a storage system that can meet unexpected 

developments and allow infi nite expansion. In order to appeal to every 

businessman, Library Bureau places advertisements with this verbose, 

tailor-made analogy:  

 Everyone who handles large lists of addresses or keeps in convenient order miscel-

laneous facts knows the great diffi culties involved. Ingenious devices have been 

invented, and wonderful computations made as to the possibilities of alfabetizing, 

some involving the close classifi cation of a million names from directories. Records 

and indexes have been based on the results. But fi tting these calculations to some 

prospective list is like making a suit of men ’ s clothes for a ten-year-old boy in antici-

pation of his growing to the form and size prescribed. He fails to do so. Arms pro-

trude, space is in the wrong place, the coat won ’ t button; and yet the chances of a 

good fi t were better than that needs will agree with prescribed space in these inex-

pansive, arbitrary indexes. Libraries recognized this diffi culty in their work years 

before the great and growing records of commerce, invented the card index, and 

discarded blank books for their indexes. Until recently its use has been confi ned to 

them, but somehow with the customary avidity of commercial life business men 

caught the idea, and without the infl uence of active propaganda have to a wide 

extent adopted it.  54   

 The unexpected and rapid spread of library card indexes in business 

offi ces infl uences the budding organizational discourse and management ’ s 
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attention begins to shift: Library Bureau knows how to sound out new 

markets, and how to harness feedback to engage new business segments. 

 “ The Bureau is rapidly extending its work still more on the business side, 

and hundreds of the most successful and extensive corporations in the 

country have given testimony that they have profi ted greatly by adopting 

the methods and devices which have done so much in the past few years 

toward making money spent on free libraries accomplish a greater work. ”   55   

From the successfully occupied central position between the coordinates 

 “ library ”  and  “ offi ce, ”  management shifts gradually toward the second 

term to defi ne the offi ce realm as a new and very fertile market. The benefi t 

of libraries remains no more than a (nearly) forgotten starting point that 

must now give way to a focus on the offi ce.  56   

 Product / System / Manufacturing 

 In 1895, for the fi rst time, Library Bureau invests heavily — as the company 

catalogs repeatedly emphasize — in its own factory to actually manufacture 

the index cards it had turned into a bookkeeping tool.  57   Quality paper and 

matching cards are the decisive criteria for guaranteeing long-term use.  “ It 

is important that all cards used for catalogs or indexes should be exact in 

size, as the slightest variation interferes with facility in handling them. A 

low card between two higher ones is bridged by the fi ngers and lost. ”   58   

After the successful introduction of the American Library Association ’ s card 

format, the attempt to standardize index card quality once again seems to 

be accepted by the market. Herbert Davidson is delighted about the suc-

cessful word of mouth and the growing sales.  “ We have made a standard 

never known to the paper trade before. ”   59   

 Starting with that   “ greatest library invention, ”  the card index, Library 

Bureau expands its product range bit by bit into areas that are based on 

a library or archival cataloging logic, yet generate massive economic 

demands. In 1869, two different fi le cabinets are invented: on the one 

hand, E. W. Woodruff ’ s wooden containers for folded documents, used 

mainly by the federal government; on the other hand, the so-called  vertical 

fi les  that allow folders to be stored in an upright position:  60   the Amberg 

File and Index Company manufactures a container to keep the written 

material unfolded and on a slant. As a special order for Nathaniel S. 

Rosenau, employee of a charity organization in Buffalo, in 1892 Library 

Bureau transfers the idea of this special construction for the storage of fi les 
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to an open briefcase with compartments for the vertical storage of sheets 

of paper. Rosenau displays this system at the 1893 World ’ s Fair in Chicago, 

where it attracts the attention of an employee of the local Library Bureau 

branch. As the idea oscillates between clients and Library Bureau, anony-

mous employees add the modular extendable device to the company ’ s 

regular product range. Under the name  vertical fi ling cabinet  or  suspension 

fi le cabinet , this apparatus more than doubles the company ’ s revenues after 

1897.  61   

 By 1918, a third of the whole product range consists of registry equip-

ment, with a clear preference for the vertical fi ling cabinet. With the 

emphatic victory of card indexes in the most liberal of all market econo-

mies, government authorities in the United States also become increasingly 

interested in this form of data management. In 1897, Library Bureau 

receives an order to install Bertillon ’ s system of anthropometric list process-

ing on an index card basis for the National Bureau of Identifi cation; this 

is enhanced in 1905 by a fi ngerprint card index as a national police data-

base for the identifi cation of criminals.  62   Other government agencies like 

the New York State Prison Commission follow the example and ask Library 

Bureau to equip their administrations with offi ce management and 

accounting systems based on index cards.  63   The demand from government 

and business for effi cient reference management — that is, sorting and fi ling 

papers — is ultimately a reaction to the recent  paper fl ood  catalyzed by 

stenography, carbon paper, and typewriters. 

 After government institutions dealing with statistics in the widest sense 

begin to pay attention to Library Bureau, it is hardly surprising that Herman 

Hollerith, who has been in touch with Herbert Davidson since 1895, does 

the same. On March 31, 1896, Library Bureau and Hollerith ’ s Tabulating 

Machine Company (later to be known as IBM) sign a (mere) three-year 

contract. Their goal is to join forces in order to support censuses abroad, 

railroad and insurance companies, and so on. Ten percent of the net profi t 

goes to Library Bureau, which provides the cards required by the tabulating 

machines. As a consequence of this short period of cooperation, Library 

Bureau opens a branch in Paris to assist the French Ministry of the Interior 

in administering its census. However, other projects soon lead to differ-

ences between the partners. Hollerith claims control of the entire trans-

portation market; Davidson disagrees. In March 1899, their collaboration 

comes to an abrupt end.  64   
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 In 1909, Library Bureau controls more than 10 factories, 32 agent offi ces 

in American and European cities, and 3,000 offi ce workers. A small depart-

ment for library supplies overcomes fi nancial plights and turns into a 

thriving corporation, opening a hitherto virtually nonexistent market. 

With the aid of its own manufacturing, offi ces are equipped, management 

is optimized, companies are analyzed. Library Bureau, though, never 

forgets where it came from. Herbert Davidson, to whose outgoing sales 

talent the company owes its position between  “ library ”  and  “ offi ce, ”  

proudly states in a confi dential report,  “ The two great systems which have 

revolutionized accounting and record keeping; viz., the card system and 

the loose leaf system, had their origin in library work [.   .   .] The enormous 

growth of the Library Bureau has come from the development and applica-

tion of these library systems and methods to commercial work. ”   65   

 Digression: Foreign Laurels 

 Although the management of Library Bureau appears fully aware of the 

discursive and practical origins of card index systems, the exact origins and 

fi rst applications are still not made explicit. For reasons of market power 

alone, and faced with increasing competition, it seems opportune to hide 

credit other than one ’ s own, and to credit oneself with the independent 

invention of data management systems.  “ L B [Library Bureau] has been 

claiming for 30 years to be the inventor of this system [card index]. ”   66   

However, this belated criticism of the company ’ s advertising strategy fails 

to take hold. Throughout his entrepreneurial career, Melvil Dewey has 

presented himself as the inventor of this time-saving concept. Only after 

1900, when Dewey has already withdrawn from active management of 

Library Bureau to devote himself to his retirement resort in Lake Placid, 

does James Duff Brown ’ s European criticism cast some doubt on Dewey ’ s 

claims.  67   

 With the wisdom of age, Dewey grants that there might have been a 

limited American prehistory. Reacting to requests to discuss details of the 

origin of data management, he begins to revise his rather ostentatious 

claims.  68   In a letter, Dewey recounts — in his peculiar orthography, and still 

assuming a protagonist ’ s role:  

 The erly story of the card system is known to very few. Attention was cald to this 

by C C Jewett at the 1st convention of librarians in the world, held in N Y Sept 15 
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to 17, 1853. Jewett used  ½  a sheet of foolscap, but the idea was there. Harvard Colej 

and other universities gradually adopted the plan for their card catalogs. I got the 

idea from Jewett, and Howard used it for the card catalog of Amherst Colej library 

of which I had charj in 1873 to 76. I also introdust the loose leaf ledjer idea.  69    

 His response to an earlier inquiry was more nebulous and a bit less unam-

biguous. Dewey ’ s correspondent, Burt C. Wilder, who himself lays claim 

to the same invention, is forced to insist:  

 One query more as to the slips. You say they had been  “ recommended in 1851 [ sic ] 

at the fi rst library conference of the world in N Y City, and Ezra Abbott [ sic ] began 

using them about that time in the Harvard College library. ”  Who recommended 

them? Where is it recorded? I was at Harvard from 1859 to 1862, but do not recall 

them. When I began to use them in 1867, I was not conscious of any precedent, 

and my communication to the Boston Soc. Nat. History does not intimate any. A 

few years later (my diaries will tell but they are at my summer home) I spent a 

summer on a card catalog of the brains and embryos at Cornell; the general use of 

the slips was much accelerated there by their systematic employment by the late 

G.C. Caldwell, who got the idea from me; I am not sure but what my part in the 

introduction of slips may be regarded as my most important contribution to human 

progress, so I may be excused for a wish to learn the facts.  70   

 In 1862, the strict separation of public and library-internal access to 

paper slips still prevailed at Harvard. However, as already described, this 

would soon change with Ezra Abbot ’ s opening of the card index to the 

general readership. Dewey soon generously responds to Wilder ’ s inquiry: 

 “ Abbott [ sic ] used the cards only in the library. I did not begin spreading 

their use until 72-3. Your work in 67 is the earliest I have heard of in 

pushing them for personal use. You are right in thinking it something to 

be proud of. I am using the 3 inclosed slips and urging others as the most 

compact and logical way to communicate. ”   71   Despite the long European 

tradition, and despite the long-established albeit relatively young Ameri-

can genealogy, and counter to the achievements of Herbert Davidson in 

transferring library technology to offi ce organization, Dewey, for the rest 

of his life and against his better judgment, refused to admit that it was not 

he who played the chief part in the index card game. 

 In fact, it was Charles Coffi n Jewett who, at the fi rst worldwide librar-

ian ’ s conference in 1853 in New York (which Melvil Dewey naturally did 

not attend, being only two years old at the time), produced his card-based 

catalog. Jewett ’ s plan (as in revolutionary France half a century earlier) was 

to collect all U.S. bibliographical information in one location — namely, the 
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Smithsonian Institution in Washington, D.C. — compiling data on the basis 

of submitted catalogs whose entries were to be transferred onto stereotyped 

clay printing plates, with one plate per text, and arranged in alphabetical 

order in a central memory bank on  “ sliding shelves ”  or  “ shallow drawers. ”   72   

Like a type case, this supply was to form the prototype of a standardized 

comprehensive catalog. As soon as one of the participating libraries planned 

to print a new catalog, the corresponding plates would have been selected 

from the collection and printed in a folio. This idea drew harsh criticism 

from many sides, though. Despite its advantages of uniformity, fl exibility 

in the arrangement of entries, and consistent up-to-dateness (similar to the 

index card principle), the plan was mocked as Jewett ’ s  “ mud ”  catalog and 

never realized.  73   

 Industry Strategy 

 The marketing strategy of Library Bureau relies on standardized paper strips 

based on unmentioned Old World library technology, protected early on 

by American patents. In the early stages, bulk purchasing of conventional 

offi ce supplies of  “ good quality ”  serves as the foundation of a product 

range selected by library experts and then resold under the brand  Library 

Bureau . Yet after 1888, Dewey is forced to restructure the company once 

again, incorporating it as a shareholder corporation and changing his busi-

ness strategy as well. His emphasis is now on self-suffi ciency, speeding up 

product development, and manufacturing the products himself. New 

developments are usually registered immediately at the U.S. Patent Offi ce, 

a good indicator for the productivity of the research and development 

departments. Between 1893 and 1916, Library Bureau claims nineteen 

patents for the  card-indexing system  alone, mostly for rather small improve-

ments of the concept.  74   None other than Herbert Davidson lays claim to 

the infl uential idea of a protective device, piercing holes into the cards to 

guard them against theft and dispersal.  75   The fi rst punched-card index 

features only one control bit for its own protection. (The last bit in the life 

cycle and the era of the index card involves its transfer, more precisely its 

dispersal: for instance, in a competition where cards referring to books are 

fastened to balloons and compete for the farthest trip. Or transfer by pro-

jectile: in a graduation ceremony at Cosumnes River College in California, 

a librarian pulls a gun, shoots, and destroys punch card after punch card.  76   
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Here the slips of paper act not as a medium, but as a receiver. Their holes 

are for good. Legend has it that the sight of a ticket-punching conductor 

gave Herman Hollerith the idea to store information by means of holes.  77  ) 

 Although Library Bureau can claim to be the fi rst business to provide 

library supplies along with other offi ce machines and materials, it is soon 

faced with competition. Shortly after the blossoming sales of card indexes 

establish format standards, manufacturers like Art Metal Construction 

Company (founded in 1884) and Yawmen  &  Erbe of Rochester, New York 

(founded in 1898) show up in the market. Globe Wernicke (founded in 

1882) manages to exceed Library Bureau ’ s revenues within a few years, 

although the same fate befalls them both. In 1926, none other than E. 

Remington  &  Sons Typewriter Company, spun off by gun producer Elipha-

let Remington II in 1886, acquires both Library Bureau and Globe Wer-

nicke, merging them the following year with Rand Kardex to form 

Remington Rand Inc.  78   A department called Remington Kardex Bureau 

spurs the decisive advancement of the index card to an automated storage 

device principle whose origins refer once more to Europe, that is, to the 

eighteenth century and Jacques de Vaucanson as well as Joseph Marie 

Jacquard ’ s punch cards.  79   After 1958, fi ve electric-pneumatically linked 

Remington Rand typewriters print the paper slips of the last analog catalog 

of the Austrian National Library, fi ve copies synchronized by compressed 

air. However, they prove inferior to the more robust and soon widely used 

electric typewriters of the International Business Machines Corporation, 

and as a result are disposed of.  80   

    The intertwined genealogy of card index makers and typewriter manu-

facturers, leading to the production of the universal discrete machine, 

remains an American history of mergers and acquisitions. Remington Rand 

Inc. (manufacturer of UNIVAC in 1957) asserts itself as a small but persist-

ing line of competition to IBM, merges in 1955 with Sperry Corp. into the 

Sperry Rand   Corp., which in turn is acquired in 1986 by William Seward 

Burroughs ’ s Adding Machine Co. and is combined into the Unisys Corp. 

(fi gure 6.4). The appreciation of corporate history exhibited by employees 

of the Sperry Rand Corp .  is praiseworthy enough: in 1976, a small inde-

pendent company is spun off from the offi ce supplies department threat-

ened by liquidation, going by the name  Library Bureau  and to this day 

engaging in a modest yet fl ourishing library furniture business in Herkimer, 

New York.  81   

 

 

 

 



 7     Transatlantic Technology Transfer 

 The principles of the Library Bureau equipment are currently conquering the world. 

  — Paul Ladewig,  Politik der B ü cherei  

 Throughout the nineteenth century, the practice of using index cards not 

occasionally but permanently in cataloging large book collections spreads 

among European libraries, fi nding its way across the Atlantic into the New 

World, to be naturalized after 1861 as a new technique accessible to a 

general audience. Ezra Abbot could be said to have sponsored its green 

card. Already in 1877, one year after its foundation, a delegation from the 

American Library Association departs for Europe to found a subsidiary in 

the United Kingdom. Melvil Dewey and his future wife are among the 

travelers; they meet during idle hours aboard, bonding over card games.  1   

The delegation succeeds in establishing the British Library Association, 

which remains closely linked to its American parent. Yet the index card 

principle is recognized much more slowly in European libraries, so that 

the American delegation ’ s suggestion to dismiss traditional bound catalogs 

in favor of the reimportation of loose card catalogs — insofar as the group 

aspires to such missionary efforts — is met with resistance. Though catalogs 

are by then accepted as universal search engines, they remain fi xed in the 

library paradigm of the bound  book .  2   Library employees continue listing 

new entries systematically in bound catalogs and their supplemental 

volumes. The following part of this study aims less at reconstructing the 

extensive and passionate debate that fi nally yields to the triumph of the 

card index over bound catalogs  3   than at sketching the dissemination of 

the American indexing technique in the Old World. Largely stripped of its 

provenance, the card index  reenters  Europe via two channels. On the one 

hand, the American business community vouches for the latest offi ce 
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machines and above all the card index as a time- and labor-saving device, 

transferring the early scientifi c management ideas of Frederick W. Taylor 

and Frank B. Gilbreth into the offi ce.  4   On the other hand, a massive Euro-

pean demand for new library technologies develops independently of the 

offi ce innovation realm, owing to the construction and renovation of 

large national libraries. 

 Supplying Library Supplies 

 The Library  Ge-stell      5   

 From a library perspective, the second half of the nineteenth century is an 

era of construction. In 1854, a new phase of library architecture begins 

with the extension of the British Museum. Here, the architectural modern 

age meets growing storage needs by means of building stacks that no longer 

rely upon representative shelving, but obey the form dictated by shortage 

of space and the need for optimal access. In 1859, the Biblioth è que Natio-

nale in Paris follows the principles established in London, lowering ceiling 

heights and furnishing shelves that no longer hug the walls, but  “ stretch 

out like feelers into the middle of the space. ”   6   This French-English model 

dominates the designs of a fi rst wave of enlarged library buildings in 

Germany. The administrators of university or state libraries in Rostock 

(1866), Karlsruhe, Stuttgart, Halle, and G ö ttingen (1878) are convinced by 

the new paradigm, even before construction technology between 1890 and 

1915 allows buildings to become one big bookshelf.  7   The system proposed 

by a Strasbourg locksmith named Lipmann is fi rst applied in Marburg, then 

improved in Gie ß en and T ü bingen before eventually being installed in the 

imposing new Royal Library in Berlin,  Unter den Linden .  8   Lipmann ’ s concept 

consists of a multistoried bookshelf resting on iron abutments.  “ The 

essence of modern technology lies in enframing. ”   9   The individual shelves 

can be hung according to the formats of books, and like false ceilings they 

can be placed fl exibly in prefabricated recesses. Librarians need neither 

ladders nor detours to retrieve books from the collection:  “ Enframing 

means the gathering together of the setting-upon that sets upon man, i.e., 

challenges him forth, to reveal the actual, in the mode of ordering, as 

standing-reserve. ”   10   

 The cramped situation in the largest library in Berlin comes to its long-

awaited end with the inauguration of the new building by His Majesty, 
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Emperor Wilhelm II, on his birthday in 1914. In the old buildings near the 

Opera, complaints about the shortage of space had accumulated, not least 

with respect to the catalog room:  “ Between two large cabinets in front of an 

admittedly wide interior window overlooking the courtyard stood, very 

cramped indeed, no less than nine worktables that badly obstructed access 

to the index card boxes. Anyone who needed to tend the index cards here 

had to drive the people out of their seats, often for hours; one employee 

assured me plausibly that he devoted himself to this unenviable work on 

Sundays, in order to be undisturbed and not to disturb others. That is the 

true Prussian spirit. ”   11   Unfortunately, the index card boxes in the Berlin 

library only briefl y enjoy room to expand.  “ Even in the new building, they 

fi lled an entire room [.   .   .] and it required extensive calculations to accom-

modate the card index generally in a tolerable way in the gigantic new hall. 

At this point, to install even one more cabinet would be impossible. ”   12   

 Once fi nished, the extensions and new buildings require adequate inte-

rior architecture appropriate for library technology, and the question is, 

which system should be applied. Whose shelving concept wins? What 

brand of index card boxes should be purchased? In 1912, Dr. Paul Schwenke 

(1853 – 1921), the fi rst director of the Royal Library, visits the United States 

for inspiration, and to examine the library equipment there.  13   It is no 

coincidence that a programmatic monograph called  Politics of the Library  

comes out in print that same year, drawing an explicit library connection 

between economic and organizational discourse. In it, Dr. Paul Ladewig 

(1858 – 1940), who is to become the director of the Central Institute for 

Education and Pedagogy  (Zentralinstitut f ü r Erziehung und Unterricht)  in 

Berlin, associates factories and libraries structurally to stimulate the infu-

sion of commercial administration into library administration. Under the 

heading  “ standardization, ”  he compares the machinery in a large factory 

to the  “ apparatus of the library, ”  whose productive success is based on a 

 “ standardization of the individual parts and precision of the work. ”   14   

Ladewig, convinced by the company ’ s publicity leafl ets, recognizes Library 

Bureau as the pioneer of library supplies. Thus, in his view the only correct 

library policy is to equip one ’ s own library with Library Bureau materials: 

Ladewig recommends them enthusiastically and ends up making a case for 

adopting American norms:  

 In any large library in Germany, one tends to fi nd ill-fi tting yet expensive cabinets 

that remain open and accumulate dust, and in smaller German libraries one 
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occasionally even fi nds tattered cardboard boxes. Catalog slips of the normal 

format might be delivered from the bookbinder, but even for bookbinders, preci-

sion cutting is a diffi cult task; tiny differences from one delivery to the next lead 

to cards standing unevenly in the apparatus, slowing down the work even if 

enough header cards are deployed, and heavily used catalogs rapidly wear out. 

The catalog slips must be as precise as artillery, which can be achieved only in 

the framework of large-scale production cutting several million cards per year, 

and that does not yet exist. The catalog slips as delivered must remain uniform 

in quality and thickness over decades. This is a crucial point which we cannot 

emphasize enough. Precision and productivity absolutely depends on precise mate-

rials. One must have learned and viewed plenty of things before one can act 

independently following the preliminary work of Library Bureau.  15    

 A dark threat. What does  “ plenty of things ”  possibly refer to? Does an 

enterprise need to fail twice — as in Dewey ’ s case — before it opens new 

markets or manages to consolidate its accounting? Or is it necessary to 

take Clausewitz ’ s line that  “ war is merely a continuation of politics by 

other means ”  seriously? Is 1912 possibly an anticipation of an impending 

wartime economy? If the management of soldiers and the management 

of books in Vienna around 1800 converge, index cards a century later 

are substitutes mediating between reader and book. Made precisely and 

according to standards, they in fact become ammunition in the shape of 

precise media of transmission, that is, projectiles.  16   As a former librarian 

of the Essen Library as well as the Krupp corporate libraries (and at times 

a welcome guest at the Krupp residence), Paul Ladewig is aware of the 

distributive power of his library policy book, which went into three print-

ings, undertaking as  normalization  nothing other than the recommenda-

tion of  “ impartially working ”  Library Bureau products.  17   The unequivocal 

program of the industry-friendly librarian barely comes as a surprise:  “ the 

strict application of indexing practices in specialized publications, [.   .   .] an 

international format of index cards, a coherent collection of offi ce forms, 

the construction of storage towers for libraries, [.   .   .] taking precautions 

against the effects of bombing in the likely event of war ”  are among his 

innovations in the fi eld of German librarianship.  18   

 Punch Cards 

 The Viennese card index thus manages to assert itself as the permanent 

basis for book search, and this expansion of interfaces requires a gradual 

yet inevitable extension in everyday interaction with these delicate devices. 
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What Ezra Abbot initiated for  American libraries  in 1861 now reappears 

as a European necessity: allowing access so far limited to privileged librar-

ian ’ s hands and thus responding to the inquiries of readers. The most 

urgent measure is the protection of Prussian index cards against unauthor-

ized consultation or withdrawal.  “ Only for offi cial use / We produce / Order 

and security. ”   19   If bound catalogs bear the stigma of being transitory, this 

applies less to the card index — but only as long as it is guarded from the 

audience and used only by initiated librarians.  “ Catalogs were created by 

librarians merely for their own use, when they were the only mediators 

between users and books, ”  as it was put as late as 1961 by leading librari-

ans — nostalgically and not without regret.  20   The people who write the 

catalog have different access rights than the people in the reading room. 

Once it could be said laconically that  “ for understandable reasons, nobody 

is admitted to the royal and imperial court library without being accom-

panied by one of its employees. ”   21   The reader is a potential threat, a pos-

sible cause of disarray and disturbance.  “ I went on a little longer about 

needing a kind of timetable that would enable me to make connections 

among all kinds of ideas in every direction — at which point he turns 

uncannily polite and offers to take me into the catalog room and let me 

do my own searching, even though it ’ s against the rules, because it ’ s only 

for the use of the librarians. ”   22   What General Stumm von Bordwehr experi-

ences in 1913 as a merciful exception had by then already become an 

everyday occurrence in Prussian libraries.  “ The public has now conquered 

the catalogs. ”   23   As soon as it becomes unavoidable to open the catalogs to 

the  “ user demanding information, ”  the card index attracts drastic changes 

in the way it is used from the hitherto restricted access and becomes subject 

to wear and tear.  24   

 Library administrators raise many doubts about readers ’  democratizing 

claim of free access to the catalog, which they nonetheless concede over 

time. There is at least a subliminal distrust toward intruders and their pos-

sible destruction of the established order. Not only are cards of inferior 

quality (compared to those manufactured by Library Bureau) in danger of 

rapidly wearing out — there is also the infi nitely larger threat to the loose 

arrangement of the card index. Apart from thread or drawers, there are 

initially very few security measures for the paper slips. The possibility of 

misplacement causes considerable anxiety:  “ One must realize that the rod 

holding the index cards was not invented to prevent cards from falling 
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out, although it may also do so every now and then. ”  [ Paragraph. Eerie 

silence. ]  “ There is generally no suggested course of action in the rare event 

of a box of cards accidentally falling to the fl oor. The reason for a hole 

punched through the cards and the insertion of a rod is that the need to 

simply unscrew it suffi ces to prevent the careless withdrawal of cards: a 

principle that makes clever use of psychology. ”   25   The  “ step backward ”  to 

a slit system  26   as it was used in the rest of Germany was not carried out by 

Herbert Davidson — though he boasts (as already mentioned) that he was 

the one to introduce this fi rst controlling bit  27   — since the slit slips of paper 

were  “ limp, delicate, and diffi cult to use when it comes to alphabetizing 

thousands of slips of paper quickly and effi ciently. ”   28   

 The objection to the slit that Ladewig appends to his praise of the 

Library Bureau (aiming at potential competing systems) in the end exhausts 

itself in suggestive turns of phrase, and again he praises the quality of the 

Boston product.  29    “ These appealing, indestructible, movable boxes, always 

neat, space-saving, and pleasing to the eye even when stacked, are superior 

to any other sorting mechanism anyone might furnish. ”   30   Why then does 

the Royal Library in Berlin, despite Paul Ladewig ’ s advocacy, not opt for 

Library Bureau systems and commission a carpenter to furnish card index 

boxes for the new facility?  31   Why was a veritable  safety barrier  erected to 

prevent unauthorized access by users and to secure library control, instead 

of establishing the punched card and rod?  32   One reason could be the 

absence of Library Bureau offi ces in Germany, or the insuffi cient prolifera-

tion of its products there. By 1894, the company had opened a subsidiary 

in a strategic location across from the British Museum, its fi rst overseas 

branch, to cover Great Britain as well as the Continent with its standard-

ization program.  33   However, in the German Empire advocates like Ladewig 

wait in vain for the opening of a branch to demonstrate and sell the 

appropriate devices. 

 What remains indisputable is the discursive failure of the public library 

movement and its proponent Paul Ladewig. His brisk pamphlets in support 

of public libraries make him Dewey ’ s German spokesperson — but they are 

defeated by the sharp criticism of his opponent Walter Hofmann, who 

dominates public attention with his proposal for small  “ popular ”  librar-

ies.  34   Ladewig fi nally concedes,  “ The vigor of the German public library 

movement, at that time often under the name  ‘ standard library, ’  was 

signifi cantly curbed. ”   35   



Transatlantic Technology Transfer 113

 Though in Germany the demand for Library Bureau products seems 

to succumb to ongoing quarrels over suitable library supplies and catalog 

form, ideas about standardized and centrally printed slips of paper in 

uniform and extendable boxes gain hold in German offi ces. Eventually, 

European library administrations embrace the card index as a useful and 

effi cient method for catalog management. Thus, the library tradition of 

data management and accounting that succeeds in business after 1890 

and becomes a thriving industry in its own right fi nally returns to the 

library. 

  The Bridge  Enters the Offi ce: World Brain 

 The most diffi cult thing about collecting is discarding. 

  — Albert K ö ster 

 While the slogan  “ Free libraries for every soul ”  becomes a bone of conten-

tion between librarians ’  factions in Germany, the remaining points of 

Dewey ’ s reform program are less controversial in the Old World. Perhaps 

the most important transmitter that spreads some of the American Library 

Association ’ s arguments is in fact the Institut International de Bibliogra-

phie in Brussels, founded in 1895 by Paul Otlet and Henry La Fontaine, 

the latter having coined the phrase  “ memory of the world ”  in connection 

with the fi rst international bibliographical conference.  36    “ What the found-

ers of the institute have in mind is, ideally, gathering book titles from all 

times and peoples in one central location, in two separate series, an alpha-

betical author ’ s index and a subject index using the decimal system. ”   37   

Since Dewey ’ s decimal classifi cation (an indispensable basis of the plan) is 

still regarded with skepticism in German libraries, the institute program-

matically aims at its dissemination. Hence, the scheme includes  “ perfec-

tion and propagation of the Dewey decimal system [and] production of 

 ‘ Bibliographia universalis, ’  i.e., a catalog comprising the world ’ s entire 

book production arranged according to the decimal system on slips of 

paper by (a) copying and unifying the titles from  every  large library, (b) 

cataloging  every  new publication (books and articles). ”   38   In addition to 

fi nancial support by the Belgian crown, the capital for this project consists 

of 400,000 slips of paper in  “ boxes contrived after the American system ”   39   

that form the basis for a world catalog compiled by La Fontaine and Otlet. 
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The growth of the card index leaves little to be desired. By 1897, the uni-

versal register already contains about 1 million entries; by July 1, 1903, 

there are 6,269,750, and by 1914, more than 11 million slips of paper.  40   

With an annual increase of approximately 500,000 entries, estimates see 

the project covering the  “ entire book production since the invention of 

the printing press, ”  anticipating the end of this gigantic enterprise after 

another ten years.  41   It is no coincidence that the development of the  Bib-

liographia Universalis  is reminiscent of Konrad Gessner ’ s efforts. As a method 

for the production of index cards  “ by cutting and pasting bibliographical 

aids, ”  it undoubtedly harks back to this origin and bears a striking resem-

blance to its parameters even 350 years later — despite the improved copying 

procedures and printing methods, paper quality, and cutting devices that 

were developed in the meantime.  42   Following emphatic recommendations 

by the bibliographical institute in Brussels, the doctrine of basing data 

collections on semantic arrangements sorted with decimal fi gures is slowly 

adopted in business applications and, with some delay, also by the Prussian 

administration.  “ A number of companies in Germany (Brown, Boveri  &  

Co., A.E.G. among others) have introduced [decimal classifi cation] for their 

card indexes. ”   43   Electronics fi rms, the industrial avant-garde in the cor-

porate age, follow the suggestion willingly, yet libraries remain hesitant. 

Finally, in 1911 a  “ preparatory committee ”  attempts to imitate the Brussels 

bibliographical system — copying individual concepts like  world brain  and 

the aesthetics of illustrations (see fi gures 7.1, 7.2)  44   — and its administrative 

imports from the United States.  45   This committee, later attracting consider-

able attention, was not aiming exclusively at librarians; it bears the telling 

name  The Bridge (Die Br ü cke) , referring not to transatlantic or trans-

European transfers, but to a worldwide transfer of information between 

centers of scientifi c activity. The goal is to establish connections between 

islands of knowledge and bridge the shallows in the sea of ignorance.  46   

Although both institutes have similar aims, the committee sees itself less 

as the German-speaking branch of the bibliographical world catalog in 

Brussels than as an independent enterprise with its own original objec-

tive — for it aims not at collecting bibliographical information pertaining 

to old and new knowledge, but the atomized components of the very 

sources of intellectual work. Nonetheless, the intended fi eld of operation —

 as in Brussels — includes the entire world, with The Bridge seeking to 

become its productive  “ brain. ”   47   
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 Figure 7.1 
 Dewey ’ s scheme, displayed by the  Institut International de Bibliographie . (From Institut 

International de Bibliographie 1914, p. 45.) 
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 Figure 7.2 
 Dewey ’ s scheme, displayed by  The Bridge . (From B ü hrer and Saager 1912, p. 4.) 

     May 1911 sees the publication of  The Organization of Mental Labor by 

 “ The Bridge, ”   by Karl Wilhelm B ü hrer and Adolf Saager. The authors ’  aim 

is unequivocal.  “ The principal purpose of our book was to win Ostwald for 

our cause ”  — namely, as a promising fi nancier and mediator for knowledge 

workers.  48   Encouraged by having read Wilhelm Ostwald ’ s book  Energetic 

Bases of Cultural Studies , the journalist Saager succeeds in translating 

B ü hrer ’ s ideas, despite communicative diffi culties, into a joint text, and to 

establish contact with Ostwald.  49   In spring 1911, Saager sends printer ’ s 

proofs to Ostwald ’ s country house in Gro ß -Bothen.  50   Ostwald responds 
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immediately; they meet and found The Bridge as an  International Institute 

for the Organization of Mental Labor . The capital consists of 100,000 Reichs-

mark (a third of Ostwald ’ s of Nobel Prize money) and a friendly donation 

by the industrialist Ernest Solvay.  

 The purpose of The Bridge is the avoidance of all superfl uous energy spent in the 

entire area of pure and applied mental labors, and in connection with this, liberating 

the creative mind from the shackles of preliminary mechanical work.  

 These energy savings should be achieved by planned organization of mental labor, 

namely: 

 1.   Through full exploitation of mental labor as done currently: by means of an 

international information exchange that should provide anyone with answers to 

any question; 

 2.   Through suitable organization of the more organizable — that is, mechanical —

 processes of future mental labor: by means of an international organizing agency 

that shapes the forms of mental labor of all kinds so that every individual project 

fi ts  by itself  into the whole organism.  51    

 Aside from the additional plans that Ostwald has for the institute — for 

instance, spreading the  energetic imperative , as indicated in the above 

quotation, or promoting the metric system in the English-speaking parts 

of the world — one central point unites the otherwise very differently 

motivated initiators: namely, how to achieve these ideas.  52   They regard 

the written sheet of paper as culture ’ s basic technical form. The  Mono-

graphic Principle  plans to take down every single thought faithfully in its 

ideal form, on paper, in standardized format.  53    “ If mental labor is to be 

organized, one must begin with the organization of the memo. ”   54   Since 

bookbinders are the enemies of mobility, giving each free thought its 

own piece of paper to connect it with other building blocks of knowledge 

is essential. Thus, modularized world-knowledge is to be stored on mono-

graphic index cards at the  “ reference desk of reference desks, ”   55   Schwind-

strasse 30, in Munich. This will afford intellectuals the means to recombine 

monographic thoughts into new constellations.  56   However, before they 

can store any such knowledge, the slips of paper must all have the same 

size, the so-called  world format  — a precursor of the DIN and ISO formats 

of German industry standards, but a successor of the  “ mono format, ”  

the brainchild of a company that was bankrupt by 1911, and whose sales 

representative and chief administrator had been none other than Karl 

Wilhelm B ü hrer.  57   
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 The logic with which The Bridge proceeds to implement a world format 

is a clever syllogism. The Bridge can only become a reference center for 

world experts if world experts contribute, that is, share their results with 

The Bridge. The infrastructure must be established by specialists as well.  58   

However, the most signifi cant scholars of the world have other things to 

focus on than  “ solving organizational problems; [.   .   .] the execution is in 

every isolated case a matter of expertise, as it is everywhere, thus of the 

organizer and therefore again a matter for The Bridge. ”   59   Only The Bridge 

feels capable of this task, and thus it authorizes itself to take remedial 

action. Its organizational innovation movement pursues two strategic pur-

poses: (1) An  “ archive that will introduce a comprehensive illustrated 

world encyclopedia on single sheets of uniform format. ”  At fi rst, world 

knowledge is to be put down by professionals on standardized slips of 

paper and kept in standard boxes in a world format.  60   (2) A  “ collection of 

addresses, containing the addresses of all living knowledge workers. ”   61   

Furthermore, they aim to gather pointers to knowledge, which by virtue 

of their own addressing logic lead to new information. 

 Maybe the ads for Library Bureau and the organizational achievements 

they promise encourage a belief that with the help of a suitable apparatus 

and thanks to the considerable time savings that ensue,  everything can be 

stored .  62   Operating an index card box tempts people to develop a euphoria 

of totality — and not only the The Bridge members. In 1897, the imperial 

librarian in south Berlin, Christlieb Gotthold Hottinger, announces a  Book 

Slip Catalog and a Bio-Icono-Bibliographical Collection , nearly at the same time 

as Otlet ’ s institute does so in Brussels, and presumably inspired by American 

index card printing.  63   The second edition of this announcement — parallel 

to that of The Bridge — in May 1911, once again presenting the idea of an 

archival storage  of the world , especially in terms of knowledge work. Paper 

slips in the international format are to be indexed and sent to subscribers, 

not without also gradually including older printed works in Latin, German, 

English, and French.  “ Retroactively, anyone who has published written 

works or has been otherwise outstandingly active is taken into consider-

ation. ”   64   To provide a location for the compilation of this  “ total card index ”  

and to guarantee the future growth of the project, all information should 

enter the  “ paper slip headquarters (with typesetting, reproduction, clich é s, 

galvano-plastics, printing press, bookbinding, warehouses, a bookstore, 

delivery, and editorial staff with a large reference library). ”   65   
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 Unlike The Bridge, Hottinger ’ s plan relies on decentralized and active 

cooperation, and Hottinger asks all  “ friends of intellectual life ”  to partici-

pate.  “ With every single slip of paper, its author etches his name into the 

human monument of intellectual endeavor. ”   66   The two projects, the Bio-

Icono-Bibliographical Collection and The Bridge, are united by the fi eld of 

operation they wish to occupy; they announce that their programs will 

cover no less than the entire world. If the world forms the totality of the 

scientifi c body of knowledge,  nothing  should be left over in the end. 

 “ Science cultivates a precision that tolerates no unaddressed remainders; 

in other words: science works with an eye to completeness. ”  Besides the 

world, there is a second major category:  “ The totality of scientifi c thinking 

knows no restriction and [.   .   .] concerns the work itself, the object of the 

work, the space in which the object exists, and the time in which it 

exists. ”   67   Attempts to organize the world around 1900 are marked by a 

vision of completeness, though Hottinger limits the concept, while B ü hrer 

and Saager aggressively and clearly emphasize it. Now it is incumbent upon 

the aggregated index cards to achieve this completion. 

 All these attempts to create a  “ gigantic, ”   “ universal, ”  or  “ complete ”  

recording  of the world , whose brief genealogy leads from Otlet/La Fontaine 

to the forgotten Hottinger and on to Ostwald/B ü hrer/Saager, are aimed 

explicitly  at a completeness  that in today ’ s view seems bizarre. Why do 

ideas and data management projects like these not appear earlier? They 

certainly have not been fostered at other times by increasing amounts of 

material that challenge the limits of experience. On the contrary, voices 

warning of a fl ood of knowledge always abound, as they do around 1900: 

 “ Even under the best circumstances, a complete collection of material is 

always the exception. [.   .   .] Despite the utmost completeness of our biblio-

graphical police registration offi ces, the utmost diligence, and the most 

careful mutual control of the work, single volumes are bound to escape 

the list. ”   68   This is a sober insight that need fear no contradiction from 

the perspective of contemporary common sense. However, the successful 

exception remains speculative and is valid only under the tightest restric-

tions — for instance, in an investigation of  “ silkworms in the district of 

M ö rs. ”   69   Only  “ primitive, simple factual material can be complete once 

and for all, yet it is so only under such rare conditions that these have 

to count as exceptions. The secondary academic material is in fact never 

complete, for the trivial, unfortunately unquestionable reason that all our 
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knowledge is piecework. ”   70   In the eyes of The Bridge, this argument reads 

less like an attempt at destructive criticism and more like an encouraging 

confi rmation of the need for modular building blocks that amount to a 

complete system stored in a suitable memory bank. And it is presumably 

advertising for the memory procedures, already well established in the 

business world, that promise to save a lot of time by dint of a universal 

library technology. The contemporary library and administrative technol-

ogy, the new offi ce apparatuses encourage the pioneers of the world brain 

development in their bold projects. However, the card index, euphorically 

imagined as a mechanical memory machine, still obscures from view the 

robotic character of the machinery. Indeed, the input of records still 

requires a human being.  71   The initiators of these global data projects 

succumb to the belief that having the algorithm also means immediately 

having the results. 

 Thanks to diligent writing and reading operations, the registers experi-

ence a steady growth.  “ Our bibliographies for instance have bit by bit 

gained such a circumference that the full use of these complete lists is 

impossible, ”   72   Richard M. Meyer objects angrily; his critique focuses soberly 

on the method, and he delivers the deadly argument of  selection .  “ The 

easiest and most practical way to emphasize what matters is to omit 

everything that doesn ’ t. ”   73   This is what Karl Wilhelm B ü hrer anticipates 

in 1907.  “ One completely forgets how to separate the important from 

the insignifi cant, and then makes the excuse that in science, everything 

is important. ”   74   Four years later, however, the general manager of the 

Mono-Gesellschaft states,  “ Organization will need to take pains to accom-

plish a complete precision that only a superfi cial man would describe 

as pedantic [.   .   .] The same attention must be bestowed impartially on 

every component; it must make equal room for a manufacturer ’ s catalog, 

a poorhouse ’ s chronicle, and the works of Homer or Kant. ”   75   Wilhelm 

Ostwald hesitates when reading about B ü hrer ’ s view of science. He claims 

that B ü hrer hardly knows anything about science, yet fatally  “ [leaves] it 

at that. ”   76   When founding The Bridge and again later, B ü hrer insists on 

doing things his way, and Ostwald, in distant Saxony, has to give him 

free rein.  77   Ostwald is evidently distracted by various other activities — for 

instance, the Monistenbund, the antichurch movement, or the develop-

ment of the  Gl ü cksformel , the formula for happiness.  78   Thus, some of 

B ü hrer ’ s projects lack the required combination of pure theory and applied 
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practice. With ideas like the  “ irrigation of the Sahara ”  (another totality 

project), the  “ cultivation of vast swamp areas, ”  or the  “ reforestation of 

Greece and other civilized countries, ”  seriously considered and declared 

as international cultural tasks, The Bridge moves closer to the  world 

archive for humor  than its founders might have intended.  79   

 The function of completeness within the coordinates  “ labor ”   –   “ space ”  

 –   “ time “  is fed expert knowledge to serve as a starting point for scholarly 

data processing.  “ Only a completeness of observation approximately guar-

antees that no lapse is been committed and that chance is eliminated. ”   80   

Inspired by a system that omits marginalia — scientifi c thinking knows 

no secondary matters — The Bridge plans to prepare a world-answering 

machine. Its particular knowledge units await being absorbed into any 

possible connection — prompting scholarly paranoia:  “ Even the slightest 

fact is signifi cant, even if one may personally be convinced that it is not, 

because it might lead at some point to future conclusions. ”   81   These stub-

born assertions of the (academically untrained) former sales representative 

for advertising cards assume that a few mechanical tools can realize an 

all-embracing and world-encompassing collection of materials. Only the 

second strategy of The Bridge — namely, to compile references at the highest 

possible integrated level instead of collecting the material — points to Ost-

wald ’ s yet unvoiced doubts about the attainability of completeness.  82   Nev-

ertheless, B ü hrer ’ s activities soon drown out Ostwald ’ s skepticism. B ü hrer 

proves that he has already forgotten the difference between signifi er and 

signifi ed. Instead of storing the address of a music archive in The Bridge ’ s 

card index (as metainformation of metainformation) or copying its cata-

logs (as a transfer of metainformation), he goes ahead and purchases the 

entire archive.  83   Tempted as he was by the idea of completeness, this was 

only the fi rst, practical step to the realization of his plan. 

 The Bridge resembles Dewey ’ s project in a quite unexpected way — its 

inevitable failure. The partners ’  fi nancial plight intensifi es when the 

expected donations by  “ very rich people ”  fail to materialize.  84   Meanwhile, 

B ü hrer leads the business inexorably into ruin. In June 1914, exactly three 

years after its foundation, bailiffs close the offi ces of The Bridge in Schwind-

strasse 30. The proof of fundamental incompleteness will not be disclosed 

until 1931, when Kurt G ö del ’ s proof of formally undecidable sentences is 

published.  85   Empiricism produces its joyless results sooner: the knowledge 

actually gathered in this ambitious world registration fi nally remains 



122 Chapter 7

limited to a complete collection of postcards of the small town of Ansbach, 

tranferred by B ü hrer himself into the global format as proof of his strategy 

and of the effi cacy of the memory bank. The last part of the case history: 

 “ A mere collecting frenzy takes the place of scientifi c work; a brutish greed 

for completeness. ”   86   At the trade show Offi ce and Business in Munich in 

1913, an astounded public witnesses B ü hrer ’ s presentation of  “ mass-pro-

duced advertising stamps collected avidly by children, procured from 

everywhere and stuck on cards in the world format. First he carried this 

work out alone; then, however, owing to the abundance of the material 

he proceeded to enlist the staff of The Bridge. ”   87   After Ostwald settled the 

remaining business debts, he received the proceeds in postage-stamp-sized 

currency:  “ those countless glued-on advertising stamps. Soon afterward 

the war broke out. ”   88   

 
 



 8     Paper Slip Economy 

 I had fi rmly grown together with my desk / 

 And fi rmly grown together with me was my desk. 

  — Heiner M ü ller,  “ Wolokolamsker Chaussee IV Kentauren  ”   

 Although The Bridge collapses on the eve of World War I, advertising 

stamps proving an insuffi cient foundation, Wilhelm Ostwald succeeds in 

drawing attention to his universal concepts of organization even after the 

failure of the project. However, in 1914, the global turn of events — that is, 

the outbreak of World War I — galvanizes  the mental labor of nation-states 

into a different scientifi c and economic mode. In the German Reich, this 

is refl ected in the test for index cards as a catalog technology when, in 

1914, they replace the bound catalog of the Royal Library in Berlin to 

collect and order everything by objective keywords.  1   Even before the war, 

Ostwald ’ s energetic economy  2   connects with the adoption after 1913 of 

scientifi c management as pioneered by Frederick Winslow Taylor, particu-

larly by his German translator Rudolf Roesler.  3   Roesler emphasizes that 

both proposals  “ are applicable with the same right and with the same 

success to all areas of human activity. ”   4   The central point of their interac-

tion and mutual reinforcement lies in the search for effi ciency, for increased 

achievement. The energetic imperative suggests avoiding wasting energy 

( W ), and moreover seeks to increase it. However, Taylor ’ s studies disas-

semble larger movements punctiliously into smaller ones, analyzing the 

time needed so as to decrease it. The overlap of the two theories is not by 

accident the defi nition of  effi ciency ; and after 1911 the  effi ciency craze  in 

the United States becomes almost a pop phenomenon.  5   

    In equation 8.1 (fi gure 8.1), the limit value of effi ciency addresses dyna-

mism in Taylor ’ s sense, so that output ( P ) increases with reduced time ( �  t ) 
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 Figure 8.1 
 Equation 8.1: Energetics and Taylorism as a formula. 

required for executing an activity — for instance, a greeting. Once theoreti-

cally fi rmly prescribed (i.e., standardized), this one clear instruction is 

enough to implement the rationalized action.  “ The simple process of the 

soldier ’ s salute is defi ned as follows: right hand in the shortest time by the 

shortest distance to the headgear and then back to the trouser seam [.   .   .] 

This instruction normalizes the process of saluting and is the cause of exact 

realization everywhere and of a uniform appearance of the process. ”   6   

 On the German side, the discussion of Taylorism and its (military) 

industrial application wanes, since transfer of knowledge and technology 

is limited during times of war. Yet at the end of the war, it starts up once 

more, and this time with lasting effects. Meanwhile, some successfully 

Taylorized companies in America produce noteworthy results that suppos-

edly prove consequential for the war: Irene M. Witte, a student of Taylor ’ s 

acolyte Frank B. Gilbreth and a defender of Taylorism during the Weimar 

Republic, cites Taylor ’ s development of steel tool-making methods that 

allowed the American wartime economy to produce fi ve times more 

ammunition than by conventional methods.  7   The German defeat results 

not only in broken-down industries formerly engaged in the wartime 

economy. Public administration also threatens to lapse into confusion. 

 “ Instead of simplifying offi ce organization in times of great need, anarchy 

has taken hold of many a workspace. ”   8   

 Many of the businesses affected directly by the Treaty of Versailles seize 

the opportunity for organizational reinvention. Equally, government 

administration has no choice but to tackle reorganization.  “ Let us not 

forget, however, that war was necessary to precipitate change. ”   9   Along with 

the arrival of the new paradigm  organization , Wilhelm Ostwald strives for 

the integration of his doctrines of energy and universal procedures into a 

metascience.  “ The ordinal science or  mathetics  (not mathematics) is the 

most general of all sciences, and therefore in a certain sense the beginning 

of all wisdom. ”   10   To point to the roots of this wisdom, Ostwald illustrates 

his argument about the basic application of the energetic imperative with 

the evolution of the automobile. This concept serves like no other as 
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a midwife for Henry Ford ’ s production line idea, as well as for Taylor ’ s 

concept of  “ assembly-line work, ”  thus fi guring as the starting point for all 

American management science and ergonomics.  11   Although Ostwald ’ s later 

writings still refer to Taylor ’ s work, the example demonstrates the inter-

weaving of energy savings with ergonomics within the German postwar 

adoption of Taylorism. Artifi cial limbs for the disabled and aptitude tests 

for truck drivers (introduced by Georg Schlesinger) along the lines of  psy-

chotechnics  point to savings of time and energy by virtue of closely analyzed 

and rationalized motion studies.  12   A growing number of institutions such 

as railroad companies,  13   water works, gas and electric utilities, and ulti-

mately the Prussian government — with its compilation of penal registers 

using Bertillon ’ s method — praise the new organizational achievements in 

terms of the  “ machine principle of time saving ”   14   and  rationalization .  15   

 However, in this fi nal chapter we will not explore the complex devel-

opment of scientifi c offi ce management.  16   Rather, we will focus on a 

product catalyzed by offi ce management and placed at the center of atten-

tion: the card index as a handy and surprisingly useful aggregation of 

paper slips. How does the organizational discourse succeed in giving 

a traditionally established principle the surprising appeal of irresistible 

novelty, promising an unprecedented increase in administrative effi ciency? 

How is the principle of indexing liberated from its prehistory and made 

new to satisfy the increasing market for offi ce machines and its moneyed 

clients? 

 System / Organization 

 The basis of organization is to ensure that all work continues to fl ow on its own. 

  — Karl Scheffl er,  Neuzeitliche B ü roorganisation  

 As we have seen in previous chapters, technology transfer between the 

industrialized continents, which up to the year 1890 had occurred mainly 

from east to west, begins to take place the other way around in the 

shape of a lasting scientifi c management and ergonomics discourse.  17   

Concepts such as  effi ciency ,  rationalization ,  standardization  arrive under 

the imported paradigm of  organization , and the prevalent  principle of the 

shortest time  asserts itself in terms of both voluntary and unavoidable 

reforms of European institutions. 
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 The year 1900 sees the founding of  System: The Magazine of Business  in 

Chicago, and by 1910 the journal has dismissed contemporary offi ce solu-

tions in favor of the loose-leaf binder,  18   advocating  “ card index systems ”  

and praising these devices as an immense achievement compared with 

conventional fi ling systems.  19   In 1902, a British edition begins publication, 

while the German edition, published in Berlin under the name  System:  

Zeitschrift f ü r moderne Gesch ä fts- und Betriebskunde in Handel und Industrie  

starting in 1908 and primarily focusing on typewriters, fails after only two 

years. Nonetheless, the journals do have an effect. Recalling the dissemina-

tion of ideas by the Institut International de Bibliographie and The Bridge, 

the American  “ modern offi ce organization ”  procedures manage to get 

people on the other side of the Atlantic talking about typewriters, carbon 

paper, card indexes, and loose-leaf books, and these offi ce aids are readily 

adopted and optimized by European companies.  20    “ First they were looked 

upon rather critically here, then they were installed in German offi ces and 

thoroughly improved. When their usefulness was proven, they found 

entrance into home offi ces. According to this development, trading ven-

tures were the fi rst to adopt these new aids. ”   21   At the International Exhibit 

for the Book Trade and Graphic Arts (BUGRA) in Leipzig in 1914, the 

 “ abundance of new offi ce techniques and aids attracted a lot of atten-

tion. ”   22   Of the 133 exhibitors in the hall for stationery, writing tools, and 

paints, only three (Organisations=GmbH, Albert Osterwald, and Autoclip 

GmbH) devote themselves to the production of card index registers and 

accessories.  23   These putative innovations as well as loose-sheet account 

books attract more attention than typewriters, postcards, erasers, fi recrack-

ers, fl owerpot covers, and so on. The hardly objective report by Friedrich 

Soennecken of Bonn emphasizes the special position of the offi ce industry 

with its various pivotal achievements. Not surprisingly, he mentions the 

exceedingly successful letter fi le from his company ’ s own line of products, 

followed by his competitor ’ s:  “ Germany also made headway with card 

indexes and loose-leaf accounting systems originally developed abroad. ”   24   

In an equally prominent medium, the  Offi cial Exhibition Guide , Albert 

Osterwald as one of three index card producers personally summarizes his 

stroll through the offi ce supply hall. He sees above all  “ index card registers 

for inventory control, accounts receivable, prospective customers, etc., as 

well as modern index card accounting systems, like Osterwald ’ s automatic 

accounting that eliminates errors. ”   25   This self-referential report raises the 
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suspicion that it is merely an advertising scheme to stimulate demand for 

these yet-unused offi ce tools. What Max Frank describes as an abundance 

of offi ce-technical innovations at the BUGRA seems to apply less to card 

indexes and accounting systems than suggested. 

 The advent of World War I paralyzes any favorable adoption of new 

offi ce technologies.  26   Card fabrication serviced by a few young manufactur-

ing companies declines temporarily. A wartime economy builds up and 

increasingly takes over production capacities. Only after 1918 does a real 

demand-and-supply loop emerge, giving rise to a number of companies 

providing offi ce supplies. The restructuring of many enterprises, enforced 

by expropriations or the chaotic aftermath of war-crippled management 

( “ administrative knowledge was suffocated ”   27  ), produces a need for new 

management concepts. It is the task of advertising in technical periodicals 

to stimulate and meet the need for the new offi ce products. Relaunched 

magazines like  System: Zeitschrift f ü r Organisation und moderne Betriebsf ü h-

rung  or  Organisation — Betrieb — B ü ro  are joined by new publications, includ-

ing  Zeitschrift f ü r Organisation  (1926) and  Wirtschaftlichkeit  (1926), neither 

of which fail to honor and praise their pet child, the card index.  28   

 Universal / Card / Machine 

 With the incipient reorganization of the German Reich after World War I 

comes not only a general paper fl ood, particularly in the form of new 

decrees for  “ suffocated ”  businesses; there is also infl ationary bank note 

circulation.  29   To regulate and manage this tidal wave of paper, the organi-

zational literature that proliferates almost to the same degree as money 

concentrates on the card index as a powerful achievement.  30   Its advantages 

range from simple savings in time and money to virtually universal appli-

cation, its negative counterpart being the book, a seemingly outdated 

concept.  “ The card index overcomes the book. Its proper characteristic is 

vertical order. ”   31   With this upright liberation from the confi guration of 

bound sheets, defenders of the card index begin to celebrate the advantages 

of loosely arranged and cardboard-reinforced slips. Some of these advan-

tages are listed here with all the brevity recommended in management 

theory. 

  “ Card indexes are books broken up into their components. ”   32   Following 

the card index ’ s victory over the bound book, advocates emphasize its 
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functional superiority of mobility. Independent entries allow unlimited 

insertions, constant extensions, and reconfi gurations, while continuously 

keeping data up to date.  33   The correct choice for one ’ s company among 

the variety of systems offered can be made only on the basis of a distinc-

tion between writing and reading.  34   The fi rst type, a  reading index , is good 

for accumulating information, stored every now and then as  read-only 

memory . Just as the book used to be considered a depository of knowledge, 

so the card index replaces the book by means of a more adaptable and 

 “ mobile memory. ”   35   An intermediate position is occupied by the second 

type, the writing card index, because information is stored briefl y and 

disappears just as quickly. Its storage features remain arbitrary and allow 

for a  random-access memory —  however, it is precisely addressed. With the 

aid of sorting criteria such as the strict alphabetical ordering of keywords, 

customer names, and the like, access is considerably accelerated: each card 

is immediately at hand and, not least, always offers suitable opportunities 

for checking.  36   

 With the arrangement of modularized slips of paper, access to the slip 

boxes undergoes a change as well. Consultation of the card index occurs 

from another perspective: the book may not force sequential access, but it 

certainly suggests that path (though it does permit browsing); by contrast, 

the card index requires ipso facto a different perspective. Extracts from its 

data occur by recombining the modularized entries, permitting an easy 

overview — and it is exactly the absence of this overview that is posed by 

conservative bookkeepers as a counterargument.  37   Yet the variations 

afforded by level card index or view card index technologies eliminate 

this defect.  38   

 The frequently emphasized benefi ts of the allegedly innovative appara-

tus arise — unsurprisingly — from saved working hours. However, if scientifi c 

management typically measures every unit of time, psychotechnical inves-

tigations of card index systems fail to refer to the inevitable time required 

for data entry and training that need to take place until a routine is estab-

lished for this  “ sensitive indicator. ”   39   Instead, there are long lists of the 

characteristics required of the  “ card index leaders, ”  that is, the people 

responsible for the card indexes, whom we would call system administra-

tors today.  40    “ There is no tool that is as worthless in the hands of the 

clumsy user as the card index. ”   41   The card index appears as an intricate 

and demanding machine, for whose use a skillful and responsible organizer 
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is vital. It is incumbent upon him to instruct other users, with the help of 

precisely laid out instructions.  “ Mechanical workers become masters of 

their work if the organizer does the thinking for them. ”   42   A decisive incen-

tive for the complex deployment of card indexes in business is their ability 

to grant several users simultaneous access to independent commercial 

proceedings.  43   This is multitasking in a multiuser system: an order is no 

longer limited to one authorized bookkeeper successively entering transac-

tions, but exists asynchronously alongside numerous other processes, 

handled by other workers — as promoted by the Taylorist concept of the 

division of labor.  44   

 Meanwhile, the press unanimously praises the fi nancial and effi ciency 

benefi ts of the card index over the laborious noting down of proceedings 

in heavy bound tomes. It is nevertheless surprising how quickly the praised 

administrative technology obliterates its own history. The marketing litera-

ture fi nds no tradition for the card index worth referring to; it mentions 

no historic instances of use. As there is no authoritative reference to 

history, only one other strategy remains for proclaiming the product as an 

unconditional innovation, as a compelling break with tradition — in short, 

as  modern .  45   

   With their propaganda, the fi rst companies that attempt to conquer the 

market for organization make it clear to offi ce workers that their current 

production capacity lies far below an optimum level. Yet to achieve the 

maximum, new procedures, aided by new machines, are needed. Anywhere 

this technology is already in use, numerous improvements, according to 

the logic of  “ updating, ”  seek to save even more time. However, one obsta-

cle stands in the way of an ideal time savings: for fear of being replaced 

themselves, unwilling bureaucrats defend themselves against subversion 

by machines that threaten to take over their work.  “ Was that my desk or 

was it me / Who whispered it to you, old Prussian / [.   .   .] / My desk and I, 

who belongs to whom / The desk is state-owned What am I / Below a desk, 

above another person / No longer a person but a human machine / A 

furniture person, or a human piece of furniture. ”   46   (See   fi gure 8.2 .) Rein-

forced propaganda —  “ Does the offi ce machine devour souls? ”   47   — counters 

the attacks against progress:  “ Anyone opposing calculating or other time-

saving machines in the offi ce because they are an  ‘ innovation ’  — old 

methods and entrenched laziness naturally regard  ‘ innovations ’  as 

hostile! — will nevertheless sooner or later be forced to replace manpower 
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 Figure 8.2 
 Furniture person. (From Schmidt 1939, cover page) 

to a great extent by machines in the offi ce, as rationalizing always means 

mechanization. ”   48   Favorable balance sheets give rise to more propaganda, 

that is, a sales strategy that expounds the indexing principle as an innova-

tion, although — as this study attempts to show — the underlying proce-

dures of indexing in fact have a long, undisclosed tradition. Only new 

concepts, as the advertising maxim suggests, are marketable. 

    The market guarantees enormous long-term profi ts, for there are still 

areas of business that have not been accessed. Administrative offi ces, man-

ufacturers, and industry offer considerable potential for the deployment 

of card indexes so as to benefi t both customers and salespeople:  

 The card index is needed especially in current accounts and accounts receivable, 

because it guarantees controls. Furthermore, the card index is useful to record cus-

tomers, to track orders, sales representatives, revenues, sales, and offers, for purchase 

and warehousing, for buyer statistics, for sales statistics, for storage management 

and dispatch control, for payroll accounting and benefi t management, as a person-

nel register, as an arrangement card index, for loan control, check control, as a 

signature book, for credit accounting, for account deposits, for purchases and sales 

of stock, as referral control, as an expiration control for option deals and deposits, 

as a tax index, to track deaths and patients ’  fi les, as an insertion card index, a 
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stereotype card index and form card index, as a price-list card index, as a register of 

all kinds.  49    

 However, before the card index legitimately conquers each and every busi-

ness area and evolves into a universal (offi ce) machine, a law is quashed, 

an event that will be discussed here in some detail. The law in question is 

not altered overnight. Rather, its effect is slowly vitiated by the practice of 

keeping ledgers, the basis of bookkeeping, on loose sheets of paper. 

 Invalidation 
 INVALID as the authorities say. 

  — Heiner M ü ller,  Der Auftrag  

 According to  § 43 of the new code of commercial law that comes into effect 

on May 10, 1897, German businessmen are obliged to keep their books in 

a living language and with an eye to form:  “ Books are required to be bound 

and numbered sheet by sheet or page by page with sequential numerals. ”   50   

Until 1897,  § 32 of the trade law prescribed the mandatory use of bound 

books; with the new version the  “ must ”  mandate becomes a  “ should ”  rule. 

The motivation for this seemingly tiny alteration that, according to com-

mentators on this law, refers not to the ledger but to auxiliary books, is 

the institutional and transatlantic use of the card index as a key instrument 

for effi cient accounting and documentation of commercial proceedings.  51   

The card indexes sold by Library Bureau prompt the bookkeeping depart-

ments of nearly all American fi rms to convert to loose-leaf or card ledgers 

within a decade.  52   

 The troublemaker breaking with the long tradition of folios as a basis 

for German bookkeeping is the  “ permanent accounting book ”  made up of 

loose sheets (see fi gure 8.3). The name hints at the history of the card index 

(permanence) and camoufl ages the new format ’ s strategy by attributing the 

supposedly redundant word  “ bound ”  to the name of its opposite. From 

now on, the card index competes for profi table application in trade with 

the immobile,  “ large, thick, hard, and unwieldy ”   53   ledger, paradoxically 

 “ book ” -keeping on loose, uniform, and interchangeable sheets. 

    Advantages of the card index praised around the turn of the century 

include lower costs, a better overview, and greater security. Transfer mis-

takes become obsolete thanks to the merging of records that were entered 

onto cards.  54   
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 Figure 8.3 
 Permanent accounting books. (From  System: Zeitschrift f ü r Gesch ä fts- und Betriebs-

kunde  6:133 (1909).) 

 Without going into detail here, let us note that businessmen and con-

tributors to professional organs for offi ce organization are the proponents 

in the quarrel revolving around the interpretations of  § 43.  55   Opponents 

temporarily include the Prussian chamber of commerce, as well as the 

imperial ministers of fi nance, who reject this innovative form of conduct-

ing business. Eventually, the dispute concentrates on the essential media-

historical question,  “ What is a book? ”   56   In the administrative parlance of 

1908, the sober answer is,  “ In the expert view, and above all according to 

the latest court authority, a bound book needs to be equipped with pages 

that are sequentially paginated, and it must be bound so that no one can 

remove a sheet from the book without visible damage to the book and the 

sequence of page numbers. ”   57   In these terms, the permanent accounting 

book fi ts the defi nition. Novel implementations emerge from this defi ni-

tion, though, such as book covers held together by screws that allow a 

book to be rebound (see fi gure 8.3). Within twenty-fi ve years, more and 

more fi rms use loose-leaf books to document their business proceedings —

 fi rst in fi elds that are not immediately linked to  § 43, such as culture:  “ It is 

evident to any expert on currently available systems that the permanent 

accounting book is indicative of economic and cultural progress. [.   .   .] The 

 ‘ culture ’  book offered by the company G. H. Rehfeld  &  Son, Dresden, has 

the benefi t of such a strong mechanism that, quite clearly, one can lift the 
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entire ten-kilogram volume by a single page. ”   58   Eventually the more advan-

tageous procedure ousts the conventional form by circumventing legal 

regulations. Complemented by copying procedures that transfer card 

entries into ledgers and thereby prevent errors, the permanent accounting 

book comes to dominate bookkeeping, subverting the law by means of 

widespread practical application.  59    “ The chamber has agreed to the admis-

sibility of loose-leaf bookkeeping under the condition of the preservation 

of the principle of order and completeness, ”  reads a commentary in perfect 

 Nominalstil  in the journal  Rationelle Betriebsf ü hrung .  60   By 1929, it becomes 

clear that the use of permanent accounting books and consequently of 

index card registers will have no legal consequences. 

 Already by the following year,  B ü roorganisation  trumpets in anticipation 

of a possible storage area for discarded accounting media:  “ Bound account-

ing books for double entry bookkeeping will be relegated to book museums 

and accounting museums. They shall be replaced by loose sheets of paper 

in folders, index cards and index card books, etc. ”   61   The tacitly subverted 

law grants a fragmented, distributed, and highly adaptable space to the 

basic accounting technique, whereby the psychotechnically optimized 

organization of the universal card index machine can rule.  “ Today no fi eld 

of application can be imagined for which the use of a card index would 

not be of assistance. ”   62   Thus, although the German term denotes sheer 

disarray, business literally and comprehensively becomes a  Zettelwirtschaft , 

a  “ paper slip economy. ”  

 The War of the Cards: Copyrighting the  “ Card Index ”  ™  

 While the auspicious application of the card index at the beginning of 

the century is met with voluble recommendations, and there is much talk 

of accumulating index cards, the word  Kartei  (German for  “ card index ” ) 

appears infrequently after 1904 in offi ce organization texts. Instead, 

evasive names like  Kartothek ,  Kartenregister  ( “ card register ” ),  Kartenanlage  

( “ card arrangement ” ), and  Zettelei  emerge, all referring to the same appa-

ratus.  63   The sudden disappearance can be blamed on the Prussian patent 

offi ce, which grants Wilhelm H. Bach of Hinz B ü romaschinen GmbH in 

Berlin-Mariendorf trademark protection on the word  Kartei  ™ . Yet after 

Hinz GmbH renounces exclusive use in 1909 so as to keep the phrase 

part of the common German language, a small company succeeds in 

securing the rights for its sole use. Unlike Hinz, Sponholz-Duca GmbH of 
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Berlin-Charlottenburg wages a forceful struggle and demands royalties for 

every illegitimate use of the term.  64   Especially Walter Porstmann, stan-

dardization theorist, fi gurehead of the card index movement, and author 

of a treatise on  Karteikunde  (the science of card indexes), receives countless 

warnings and reminders, and he is threatened with  “ severe punishment 

or a prison sentence of up to six months ”  if he refuses to stop using the 

term.  65   The  “ card index doctor ”   66   Porstmann, a dogged advocate of Ger-

man-sounding words, refers to the genealogy of the concept, which —

 although it was supposedly coined in 1904 by W. H. Bach — quickly became 

the common property of all German speakers.  67   

 This genealogy is clearly insuffi cient. Apart from the fact that Konrad 

Gessner already mentions  libris chartaceis  and circumscribes the concept  in 

nuce , Porstmann needn ’ t have gone so far back.  68   As a peerless card index 

apologist, he restricts himself to a highly compressed economic history,  69   

losing sight of the discursive origins. For instance, Porstmann could have 

found the Vienna court library act establishing the catalog of 1848, which 

says,  “ The whole mass of paper slips is divided into two card indexes 

( Kartheien ). ”   70   Numerous technical periodicals identify with Porstmann, 

the main target of the attacks, and join together, calling for civil disobedi-

ence and opposition against the copyright law.  71    “ Use the free German 

word  Kartei  and regard anyone who tries to prevent you as a sinner against 

our precious German language, which is the people ’ s property! ”   72   By 1929, 

the German word  Kartei  for  “ card index ”  can again be used by anyone 

without fear of prosecution.  “ The years-long struggle a single company 

waged for sole possession of the word  Kartei  is over for good. How much 

money this pointless struggle must have cost! By decision of the imperial 

patent offi ce, complaint department I of April 5, 1929 (reference S 11 

344/32 W.Z.), the word  Kartei  has been expunged as a trademark and 

declared a free sign. ”   73   Thus, a different form of card index  reentry  ends in 

failure. 

 What remains remarkable about this protracted quarrel is the alternative 

nomenclature that produces peculiar coinages like  Zettelei  or even grandilo-

quent German compound words like  Sichtkartenregistereinrichtung  ( “ visual 

index card registry device ” ).  74   Accordingly, the outrage against withdraw-

ing the term from common usage is considerable:  “ Everyone regards it as 

an ordinary German word, just like  B ü cherei ,  Auskunftei ,  Schriftei ,  Blattei . ”   75   

The alternative allegedly developed from  Kartentheke  is unacceptable to 
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Porstmann, the linguistic hygienist, owing to its  “ dented form  Kartothek , 

which smells somewhat foreign. ”   76   For him, the term  Kartei  is a legitimate 

German coinage, though he loses sight of its etymological roots, which can 

hardly be called German. Rather ,    K artei  stems from the Greek  χ  ά   ρ  τ  α  ι , 
meaning  “ papyrus shrub, ”  from which the word  “ cartel ”  derives as well. 

That the term  Kartei  introduced by the presumed wordsmith Wilhelm H. 

Bach (who was Porstmann ’ s employer) was modeled on  B ü cher-ei  ( “ (small) 

library ” ) does not tempt the latter to consider that the word  Kartothek  

might have been formed by analogy to  Bibliothek  ( “ (large) library ” ).  77   This 

is supported not only by the substitution, which we shall now turn to, as 

the last episode in the (terminological) establishment of the card index. 

 Depiction / Decision 

 Now everything indicates that the book in this traditional form is nearing its end. 

  — Walter Benjamin,  “ One-Way Street ”  

 Porstmann ’ s foreshortened etymology raises an unobtrusive suggestion 

that does not fall prey to the fantasy of completion that caused the failure 

of enterprises like The Bridge. Just as resorting to the apparently  German  

root of the word  Kart-ei  was expected to increase the attractiveness of the 

apparatus, so the smaller dataset a  B ü cher-ei  holds in comparison to a large 

library or  Bibliothek  guarantees easier handling of the apparatus.  “ The 

resulting  Kartei  is nothing unusual, since we have in  B ü cherei , as an aggre-

gation of books, already a suitable model for  Kartei , as an aggregation of 

cards. ”   78   Why then is  Bibliothek  not the model for an arrangement called 

 Kartothek ? Porstmann operates with a large/small differentiation that marks 

the difference between  B ü cherei  and  Bibliothek  in German usage around 

1920. While the latter is a barely accessible, uncontrollable monster associ-

ated with a major institution, like the Royal Prussian State Library or large 

university libraries, the movements fostered by Ladewig and Hofmann, for 

example, emphasize the opposite: the small and accessible library, the 

 B ü cherei .  79   With its preselected holdings, these smaller libraries aim less at 

storing the entirety of printed knowledge than at distributing selected 

knowledge and making it accessible to everyone. Thus, Porstmann discour-

ages the use of the word  Kartothek , with its cosmopolitan connotations:  “ It 

has a foreign ring to it, which is why people enjoy using it. ”   80   
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 It is essential to follow the relationship between the terms  B ü cherei  and 

 Kartei , in order to render the installation of a card index practicable. For 

the determining factor for the analogy is the initial concept and the 

number of references a card index can manage. A decentralized, accessible 

 B ü cherei  seems conceptually better suited than a huge, central, traditional, 

and infi nitely complex  Bibliothek , whose endless fl ood of material has 

overpowered various card- indexing aspirations in the preceding centu-

ries.  81   Porstmann ’ s tactical support of the word  Kartei  aimed at securing 

the card index an omnipresent place in the offi ce world, rendering it as 

widespread and common as a small public library. Porstmann suggests 

the feasibility of a card index system in parallel to the budding  B ü cherei  

movement, thus abandoning the traditional connotations of differentia-

tion. Hence, it is barely surprising that  Karteikunde , his manual for the 

effi cient handling of a card index, contains no hints whatsoever as to a 

possible genealogy of the card index from library technology, let alone 

any technological transfer. The card index appears in the offi ce organi-

zation discourse without the shackles of its library tradition, doomed to 

youthfulness and novelty. 

  

 Yet it was not only Porstmann ’ s opting for the term  “ Kartei ”  that indirectly 

brought the card index apparatus into widespread use. It is also a func-

tional regulation that speeds up a far-reaching media change, a basic rear-

rangement of values. It translates words formerly linked to ledgers into 

numbers that, removed from strict sequence, become a movable basis for 

calculations. The book is dismissed as a medium in favor of a memory 

arrangement made up of movable paper slips that serve as a central point 

of operation for the new science of order and organization.  82    “ Every new 

system assumes a transfer of accounting documents into fi gures, just as the 

shift of accounting concepts into numbers has generally gained impor-

tance in modern bookkeeping. ”   83   The coding of standardized concepts into 

numerical keys indicates how the card index thus catalyzes a trend that 

culminates in the universal machine, the  “ card index machine ”  of Hol-

lerith or Powers.  84   However, before these take up their declared  “ fi nal goal 

[.   .   .] of reaching the fi nal result faster, fastest, ”  let us look at some of the 

consequences of the intimated media change from book to card index.  85   

 Already in 1914, Wilhelm Ostwald recognizes that  “ in the offi ce and in 

the factory, the transition from the book to the card index has already 
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taken place, ”  while in 1927, Rudolf P ä pke, writing the fi rst editorial for the 

magazine  B ü ro-Organisation , looks back on decades of struggles.  86   By 1922, 

the war of modern writing systems is by no means decided in favor of the 

card index. On the contrary, despite its propaganda efforts, the card index 

only haltingly manages to put its own arguments into practice. Victor 

Vogt, founder and owner of Fortschritt GmbH in Freiburg, analyzes the 

problems associated with the book, which he believes ought to be displaced 

by the card index:  

 The full effi ciency of the book is realized when the  linear  arrangement of mate-

rial is involved. The instances are numerous and richly varied. This onefold 

diversity   mastered by the book can assume many aspects: places, human beings, 

money, material, amounts, dimensions, etc. Since the relatively simple thinking 

that prevailed in the last millennium was generally limited to one dimension, 

it is only too natural that the book was dominant in this period. Recording is 

always linear. Chronicles are simply extended: the recording of chronologically 

successive data is best carried out in a book, where individual signs and lines 

are assigned successively over the course of time.  Reading ,  thinking ,  speech  are 

primarily one-dimensional.  87    

 The  book  is consciously presented as an enemy here. The long practice of 

arranging facts, according to the bent of Vogt ’ s media-materialist criticism, 

is the inverse of what should now be recognized as contemporary: allowing 

the original material, fragmented on paper segments, to grow in a sequence 

with the aid of an ordering schema. A book cannot ever provide loose and 

insertion-friendly arrangements in alphabetical order; glue holds together 

those things that, according to the dictates of time, belong together. The 

ambivalences and complexities of cultural history, its breaks and anachro-

nisms, shrink into the materiality of an endless paper ribbon, the basis of 

the paper machine:  

 The contents of a bound typeset work are to be connected line by line. If we cut up 

every single page and glue one line to the next as we go along, what becomes of 

the page is a long and very narrow strip of paper. However, the pages are to be 

 completely  disbanded into these strips, and then connected page after page. A novel 

turns into a strip of paper of a kilometer ’ s length and two to three millimeters ’  

width: it becomes linear, as its width becomes irrelevant.  88    

 The inadequacy of the book having thus been declared, salvation can be 

found only in the card index, whose  multidimensional  representation rem-

edies the shortcomings of the book. It exploits the disadvantages of the 

book, only to fi nally unite the peculiarities of many books.  89   
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 This relatively early diagnosis of a crisis of linearity, with its unexpected 

anticipation of theoretical arguments resembling the hypertext debate of 

the last few years, inspires card index doctor Porstmann to formulate in 

 Karteikunde  a modest  “ philosophy of the writing surface. ”   90   On this level, 

instigated ( angezettelt ) by the weaving of a texture, the development 

expands into a spatial network, as it were, of commercial fabric.  91   Recall-

ing the associative technology that connects the current-account card 

index with a suitable spot in the customer address index via a cross-ref-

erence, for instance, and thus breaks through the two-dimensional surface 

of the card index, a textual theorist and master of the fragment concludes 

in his own unconventional logic,  “ The card index marks the conquest of 

three-dimensional writing. ”   92   

 By virtue of higher complexity, the requirements of managing economic 

affairs around 1920 demand a mobile memory arrangement.  “ Linear 

accounting lines through the complex will no longer do. ”   93   Thus, Vogt is 

forced to admit,  “ The book has reached the limit of its effi ciency. ”   94   Yet in 

1927, Albert Predeek, as a librarian apparently blind to this threat, still 

optimistically believes the enemy is somewhere else:  “ It will be a good 

while until the end of the millennial empire of the book, when instead of 

the  ‘ handbook ’  in every fi eld of science a huge card index of loose-leaf trea-

tises will be arbitrarily arranged; though we can already see in the extraor-

dinary increase of magazines a result of the abandonment of the book. ”   95   

 Only Walter Benjamin logically sketches the scenario of an obsolete 

object caught between contemporary business and learned memory sys-

tems:  “ And today, the book is already, as the present mode of scholarly 

production demonstrates, an outdated mediation between two different 

fi ling systems. For everything that matters is to be found in the card box 

of the researcher who wrote it, and the scholar studying it assimilates it 

into his own card index. ”   96   From here it seems to be only one more small 

step for the detour via the scholar, the inserted learned subject, to be over-

come, so that card indexes can hook up to card indexes and establish data 

streams whose transfer is less susceptible to mistakes. Subjects as well as 

(accounting) books are always potential triggers for errors, because the 

word serves them better than the protocol and control of numbers.  “ Trans-

fers are sources of error. Moreover, transfers that occur periodically rather 

than necessarily cause a paralyzing lag, never being fi nished, and turn 

bookkeeping into what it shouldn ’ t be: the writing of history. ”   97   



Paper Slip Economy 139

 The installation of the card index in offi ces and stores succeeds with 

the aid of advertising strategies that recommend its products with no 

prehistory or genealogy attached, as ever more advanced innovative 

achievements. At the same time, the history of the card index disappears, 

along with the book, from accounting. The defoliation of the book frees 

the businessman, ignorant of library technology, from any knowledge 

about the development of his preferred tool. What it records are no 

longer characters of a living language — as  § 43 HGB 1 required — but merely 

fi gures without histories. In its business application, the card index may 

no longer describe the past; it need only calculate fi gures (and at most, 

store them). It is a pure calculating machine. From this exclusive reori-

entation toward numbers, the development of automated mechanical 

accounting ensues almost unnoticed: initially, punch cards are employed 

for bookkeeping in large companies; then they become a medium of 

universal memory, read electrically, and take up a systemic place under 

the invalid term  “ bookkeeping. ”  

 Hence, the attempt to outline the evolutionary development of the card 

index — from its supposed origins in sixteenth century Zurich all the way to 

the desks and card index troughs in offi ces around 1930 — must end here, at 

the threshold of electrifi ed calculability on a binary basis, on the eve of the 

universal discrete machine. Only the usually tacit use of card indexes 

beyond accounting,  “ for all independent professionals such as doctors, 

authors, etc., ”  prevents us from being unable to tell these stories. At this 

very concrete historical point in time, this collection of data-processing 

episodes on preelectric slips of paper also comes to an end, but not without 

a brief summary and a short preview of fully electronic connections. 

 Summary: Order / Cleanup 

 At the beginning of this study, I promised to describe a history of the card 

index as a foundation of the universal discrete machine. The starting point 

was the question, why all of a sudden is one object supposed to do justice 

to every data-processing requirement? In addition, I have attempted to 

sound out how the logical basic elements of a paper machine coincide with 

the development of slips of paper arranged in boxes. I have tried to point 

out how a theoretically endless, partitioned tape comprising uniform 

pieces of paper (representing books) develops by means of a precisely speci-
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fi ed procedure (cataloguing instructions) and precisely adjusted read/write 

heads (library servants and scriptors) into an export product that opens a 

completely new market. The fact that writers and readers in this study 

appear only (and remain) as controlled subjects must rightly count as an 

inadequacy, yet this can perhaps be ascribed to the preelectric era: once 

they are electrifi ed, writers and readers can be liberated and transformed 

into artifi cial intelligence. 

 In the second step, we saw the basic transfer of the procedure as dem-

onstrated in the paper machine, a transfer that turned out to be equally 

profi table for accounting. I explored the dissemination of a  “ paper slip 

economy ”  in libraries as well as in businesses across two continents, indi-

cating that the card index ’ s claim to superiority in the business age relied 

on time-saving propaganda. The promised optimization was linked to a 

simultaneous rationalization movement as part of the paradigm of its time. 

Defenders of the card index believed in replacing the book as the vehicle 

of civilization, hoping for a media shift via hybrid composites so as to free 

traditional storage methods from the constraints of linearity. 

 If the main thesis of this study was the description of an information 

technology transfer, a second concern was examining the success of these 

transfers. Developments have shown that a history of the card index cannot 

avoid accounting for a preponderance of failed transfer attempts. The list 

of failures is seemingly endless: Gessner ’ s catalog compilation brings him 

fame, but not the income he desires. Joachim Jungius ’ s paper slip collec-

tion records every new fragment of knowledge, yet produces no new 

writing. The Josephinian card index fails to produce a bound catalog and 

thus fails to replace and eliminate itself. The French national bibliography 

is foiled by scant data return. William Croswell ’ s long-delayed work, and 

his unpremeditated development of a paper slip economy from a mindset 

of slothfulness, lay the basis for an American storage technology, but this 

pioneering achievement goes unrecognized. None of the businesses under 

Melvil Dewey ’ s own management — except for his retirement home proj-

ect — are crowned with success. Paul Ladewig ’ s attempt to transfer the public 

library movement and Library Bureau devices into German library manage-

ment bears no fruits. The Bridge requires no further mention. Finally, even 

this study is presented as a bound book instead of a card index. 

 The transfer succeeds only in the margins of intention, in accidental 

deviations from deliberate applications. Thus, the balance sheets of the 
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Library Bureau owe their late boom to an accountant ’ s arbitrary observa-

tion, helping to sell card indexes to businesses as well as libraries. And 

again, this market is discovered by Herbert Davidson more or less by acci-

dent, only to be explored all the more fervently in due course. 

    In the meantime, card indexes have disappeared from nearly every desk 

(and from nearly every individual memory) and have been replaced by 

uniform gray boxes, true universal machines.  98   The story to be told was also 

a data-processing history of progress, thus returning after various rearrange-

ments to its starting point, an advertisement for an increase in mobility. 

Eighty years later, the card index writing this book requested the pamphlet 

 “ Bewegliche Notizen ”  ( “ Mobile Notes ” ), and after having received it in 

slightly altered form (see fi gure 8.4), added it to its inventory. 

 Figure 8.4 
 Progress. (From http://www.fortschritt.de.) 
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 My initial intention was to conclude this history of data processing with 

the onset of electric procedures. The card index machine progresses inexo-

rably after 1930 toward substituting its data carriers with punch cards and 

electric procedures to keep pace with new industrial standards.  99   Nonethe-

less, an ever-thinning line continues in the wake of progress up to the 

present day that preserves the continuity of card index technology. It is 

left to the residues of a recent offi ce reform to unfold its effects in opera-

tional areas this side of electronic systems — for instance, in the preserva-

tion of monuments in the German Rhineland, or in the compilation of a 

 “ Card Index of Jobless Qualifi ed Germanists and Germanists Threatened 

by Unemployment. ”   100   

 Major libraries, like those in Vienna and Berlin, were recently seized by 

the winds of electronic progress.  101   Their voluminous card catalogs have 

vanished, making way for space-saving electrifi ed terminals. Catalog rooms 

remain dirt-free, and deserted. In 1920, when library shelves are still state-

of-the-art, a single voice heralds the oncoming electrifi ed age that will not 

spare the libraries:  “ Along with stocktaking, it is advisable to clean books, 

repositories, and halls, be it by dusting and wiping, or by means of the 

lately much-used electric vacuum cleaner. ”   102   
 
 
 
 



 Afterword to the English Edition 

 Progress knows no borders. Beginning with vacuum cleaners and tele-

phones, electric and electronic technologies have invaded the library and 

have transformed information technology as well as the tools of rapid 

knowledge production. Be it in the form of catalogs that turn into OPACs, 

be it computerized data management, things no longer work without 

digital impulses. 

 And yet they remain the same — for instance, when one attempts to 

write the history of a reference technology and its many transformations. 

Its episodes and building blocks wander from books onto single slips of 

paper, are accumulated in digital or paper form, only to congeal, rearranged 

and formatted, into book form again — a laborious procedure. Nonetheless, 

an essential quality of the card index is precisely the effi ciency of this 

system. The economy of signs allows us to feed on them over and over 

again. Though the care of the card index demands its own time, it can be 

regained in the end.  “ My card index costs me more time than the writing 

of books themselves, ”  Bielefeld systems theorist Niklas Luhmann admitted, 

as perhaps the last analog card index theorist.  1   One might be surprised at 

fi rst, given a publication list as prolifi c as his, unless one acknowledges the 

card index as the furnace in which the texts are forged. 

  “ In principle, it is an infi nity, ”  as Luhmann described his communica-

tion partner, and thus it makes perfect sense that numerous entries and 

stories linked to them had to be left out of this revised and updated history 

of the cultural technology of quotation management. Owing to the stric-

tures of book publishing, they must remain in my card index. For instance, 

the further development from punch cards and fl oppy disks to the USB 

memory stick extends from around 1930 to today as the gradual electrifi ca-

tion of data processing in the library. But there are also other strands (or 
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even excesses) of reference management, like the stories one could tell 

about the creator of the  Oxford English Dictionary , James Murray; the phi-

losopher Hans Blumenberg; Nietzsche ’ s friend Franz Overbeck and his 

church encyclopedia; or the Viennese scholar Max von Portheim with his 

500,000 entries on Josephinism — for the sake of brevity, they are omitted 

here.  2   

 This much passion for ink and paper may come as a surprise in the 

digital age of  copy and paste  and hectically clicking keyboards, all the more 

if the index cards were compiled not only laboriously by hand, but  by one 

single person . The high priests of reference management around 1900 — for 

instance, Max von Portheim — obey the maxim of an infl uential reference 

theoretician of the eighteenth century: responding to a question about the 

actual authorship of the paper slips that form the basis for his more than 

one hundred monographs, Johann Jacob Moser mentions his fast-moving 

quill and discloses his trade secret:  “ Do it all yourself. ”   3   

 Unlike Moser ’ s solitary book production, this study was by no means 

written after the DIY maxim; on the contrary, without a lot of help and 

support it could barely have been written. Hence, for the German version 

of this study I owe a debt of gratitude to Peter Berz, Kenneth E. Carpenter, 

Susanne Holl, Friedrich Kittler, Thomas Macho, Harun Maye, Cornelius 

Reiber, Kei Saeki, Bianca Schemel, Margarete V ö hringer, Nikolaus Wegmann, 

and David Wellbery. Furthermore, the English edition would not have 

happened without the special intervention of Michael Buckland, hence my 

special thanks to him. Financial support for this translation was made 

possible by the Goethe Institute, Munich, as well as Samas GmbH, Worms. 

In addition, I owe Marguerite Avery, Wolfram Burckhardt, Anne Mark, 

Jasmin Meerhoff, W. Boyd Rayward, and Oliver Simons for their assistance 

and cooperation; last but not least, and particularly for the time in between 

the two books, thanks to Frau V. 

 Weimar, May 2010 

 Markus Krajewski 



 Notes 

   Chapter 1 

 1.   From the catalog copy in fi gure 1.1. 

 2.   Turing 1987, pp. 20, 91 and also in this connection, Dotzler 1996, esp. p. 7. For 

the structural analogy between card catalog and Turing machine, see above all note 

15 in this chapter. 

 3.    “ For the duration of a state, ”  as M ü ller 1995, p. 45 put it. 

 4.   See Kittler 1986, pp. 244f., and Kittler 1993, pp. 170ff. 

 5.   Translator ’ s note: The author uses the German word  verzetteln  in a double sense: 

putting notes and quotes down on paper slips, and sorting individual notes in an 

index; but also disseminating, releasing them. See Grimm and Grimm 1956, cols. 

2565ff. This ambiguity is dissolved in most cases by a translation decision that 

selects the former meaning and remains silent about the latter. 

 6.   See Shannon 1948, pp. 6ff., and Kittler 1993, pp. 170f. 

 7.   For this method (perhaps the original motivation for the present study), see 

Luhmann 1993. 

 8.   When the famed library of Alexandria burns down in AD 640, the almost 

equally renowned  pinakes  of Callimachus are lost — a catalog comprising almost 

120 volumes listing, describing, and sorting the Greek works and authors kept 

in the library. A  pinax  is mounted above the shelves to name authors and 

gather them in categories, establishing a basic systematic order.  Pinakes  offer a 

systematic order of knowledge. Although it is not known how Callimachus 

made his catalog, his work provides an order for long lists, by sorting alpha-

betically and by attempting systematic order in the service of a general clas-

sifi cation of knowledge (in a library). This is presumably the fi rst large-scale 

alphabetization of a library ’ s holdings; in addition, each  pinax  represents a piece 

of a systematic order that even in its fragmentation represents a holistic 
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classifi cation of knowledge in a library. Even if the  pinakes  were on papyrus, 

they could not be viewed as precursors of the card catalog because — owing to 

their materiality — the  pinakes  lack mobility. See Schmidt 1922 and Daly 1967 

as well as, in general, Dawson 1962. 

 9.   After the fourth century AD, Roman administration uses the  laterculum  (burned 

stone) as a register of all civil and military offi cers. As these usually consist of a 

continuous list of roles and a brief description of their responsibilities, and these 

roles are subject to change, the carrier medium itself must support this fl exibility. 

Thus, the register consists of loose leaves held together by a clamp or a cord, allow-

ing for additions and insertions; see Seeck 1924, pp. 905f. In contrast to Callima-

chus ’ s catalog, which creates order only in copying mobile elements, with the 

 laterculi  what is noted can itself be moved. A second important characteristic is the 

necessity of creating an unambiguous link between carrier medium and idea or 

process — one man, one word; one offi ce, one page. An idea or process must have 

its own carrier medium so it can be handled fl exibly. 

 10.   Foucault 1975, p. 363, n. 49; see Foucault 1966, pp. XV and passim for discourse 

analysis. 

 11.   Reuleaux 1875, pp. 53f., emphasis in the original; for criticism of many other 

defi nitions of the machine concept, see pp. 592ff. 

 12.   The last few decades have produced, starting with the work of Friedrich Kittler 

(1986), a specifi c direction in (German) media theory that applies Foucauldian 

discourse analysis and other methods of cultural study to develop a media history 

between epistemology and new forms of historiography; see the recent special issue 

of the journal  Grey Room: Architecture, Art, Media, Politics , #29:  “ New German Media 

Theory ”  (MIT Press, Fall 2007). 

 13.   Haraway 1997, p. 11.  

 14.   Historians lament this, since the usually complex sources of historiography 

allow for many competing or complementary takes on the genealogy of a concept. 

For an exemplary treatment of computing myths, see Levy 1998. 

 15.   This comparison is not to claim that the index catalog is already a Turing 

machine. Comparisons, transfers, and analogies are not that simple. If the elements 

of a universal discrete machine are present, they still lack the computational logic 

of an operating system, the development of which constitutes Turing ’ s foundational 

achievement. What is described here is merely the fact that the card catalog is liter-

ally a paper machine, similar to a nontrivial Turing machine only in having similar 

components — no more, no less. 

 16.   See for instance note 15 regarding the limits of the Turing machine analogy, 

note 1 of chapter 2 for the book fl ood metaphor, and notes 62 of chapter 2 and 42 

of chapter 4 for the business card and bank note comparisons, respectively. 
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 Chapter 2 

 1.   See Giesecke 1998, pp. 158f., 171ff.; up to the Internet and its information 

overload, see Bickenbach and Maye 2009. See Bickenbach 1999, pp. 119 – 123, and 

Werle 2009, regarding the classical topos of the book fl ood or  multitudo librorum  

since Jan Comenius ’ s  Prodromus Pansophiae  (1637). In the seventeenth century, 

especially in the work of Johann Valentin Andreae and Jan Comenius, the mass of 

books is often cast in a nautical metaphor, in the context of navigation: a sea of 

scholarship, a fl ood of books. The metaphor carries a threatening and challenging 

semantics. Catalogs react to it by way of canalization (melioration), even if the 

fl ood of books is not fended off like water — it is not like a tsunami that recedes 

into the ocean. On the contrary, one usually wants to keep books. Nonetheless, 

books are not protected against misuse or neglect — be it to pave a road or to use 

them as kindling. 

 2.   Doni 1550, cited after Zedelmaier 1992, p. 13. 

 3.   Gardthausen 1920a, p. 3. 

 4.   Buz á s 1975, pp. 143f. 

 5.   For biographical background, see Ley 1929, pp. 3 – 40. 

 6.   Escher 1937, p. 119. 

 7.   For the difference between bibliography and catalog from today ’ s perspective, see 

Roloff 1961, pp. 244f., and Kittler 1979, p. 201. 

 8.   On the question of why one might not count Johannes Trithemius with his  De 

Scriptoribus Ecclisiasticis  of the year 1494, see Zedelmaier 1992, p. 27, and Wellisch 

1981, p. 10. 

 9.   On the topical and Baroque rhetorical tradition, see Beetz 1980, pp. 125ff. 

 10.   Gessner 1548, fol. 24, following Zedelmaier 1992, p. 88. It is worth noting the 

fi rst hint about the origin of the German word  Kartei : chart books,  chartaceos libros , 

are apparently already in use around 1550. 

 11.   The title pages of the  Bibliotheca Universalis  bear slightly varied depictions of a 

tree, mostly adorned by a reference (at times a giant frog) to the publisher, Christoph 

Froschauer. 

 12.   The commentary  “ De Indicibus Librorum, ”  for instance, begins with an 

elaborate preface, proving the importance Gessner accords to this point. 

 13.   Zedelmaier 1992, pp. 63, 116. 

 14.   Leyh 1929, p. 17. 

 15.   Wellisch 1981, p. 13. 
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 16.   Wellisch (1981, p. 13) estimates the number of  locorum  per page at around 150, 

rightfully criticizing other authors ’  estimates of up to 1,000 entries per page. 

 17.   Zedelmaier 1992, pp. 53f. 

 18.   Gessner himself complains about his pale complexion and emaciated fi gure 

resulting from this activity; see Leyh 1929, pp. 21ff. 

 19.   Gessner 1545, fol. 3; see Zedelmaier 1992, pp. 22f. 

 20.   Gessner 1548, fols. 19f. 

 21.   Gessner 1548, fol. 20; see also Zedelmaier 1992, p. 104. 

 22.   Gessner 1548, fols. 19ff.; see also Wellisch 1981, p. 11. 

 23.   Gessner 1548, fol. 20. 

 24.   Gessner, 1548, fol. 19; see also Zedelmaier 1992, p. 105. 

 25.   Gessner 1548, fol. 20. 

 26.   Gessner 1548, fol. 20. 

 27.   Zedelmaier 1992, pp. 103, 106. This suggests that books were cheaply available; 

otherwise, else Gessner would not have suggested cutting them up. 

 28.   Schmidt-K ü nsem ü ller 1972, pp. 130, 134f. 

 29.   Schmidt-K ü nsem ü ller 1972, p. 132. 

 30.   Meyers Gro ß es Konversations=Lexikon 1906, Art.  “ Buchdruckerkunst. ”  

 31.   Gessner 1548, fol. 19, translated in Zedelmaier 1992, p. 103. 

 32.   For his rich biography and further information, see Unterkircher 1968, pp. 

81 – 99. 

 33.   Hugo Blotius, preface to his fi rst catalog, in Austrian National Library, Paper 

Manuscript Collection, HB Akt 2 1/2b/1576. 

 34.   Unterkircher 1968, p. 109. 

 35.   See Unterkircher 1968, p. 111 and above all p. 113. Work progresses slowly, 

because Blotius reads books very closely and fabricates ten or more paper slips on 

each:  “ Depending on the book design, some titles need the fi rst or last name, some 

the content [ … ] The slips with titles were then cut up with scissors, so that each 

could be fi led in different boxes depending on the alphabetical indexing of proper 

names or of topics. ”  

 36.   Unterkircher 1968, p. 112. 

 37.   On Jungius and his technique, see Meinel 1995. 
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 38.   Placcius 1689, p. 72. 

 39.   For the later history of scrapbooks and notebooks and their contribution to the 

production of knowledge, see for instance te Heesen 2005; and for an extension of 

the copy-and-paste technique, see te Heesen 2006. 

 40.   Placcius 1689, pp. 85 – 88. 

 41.   Meinel 1995, p. 177. 

 42.   Placcius 1689, pp. 121 – 158. 

 43.   Placcius 1689, p. 155; see fi gure 2.7 

 44.   Von Murr 1779, pp. 210f. Leibniz travels to Hamburg specifi cally to attend the 

auction of the library of Jungius ’ s former student Martin Fogelio; see Lackmann 

1966, p. 330. 

 45.   For the cabinet in the history of science, particularly on its universal use in 

the taxonomic arrangement of minerals and the like, see te Heesen 2002. 

 46.   Harsd ö rffer 1653, p. 57. 

 47.   Around 1700, critics address the Baroque art of excerpting texts, with its 

 adversariis ,  fl orilegia , and miscellanea that are usually not thematically sorted and 

accessible only via an index, as well as the systematic scrapbooks of collections, 

poetic cornucopias, and compilations of  locis communes  (compare Beetz 1980, 

pp. 144f., and Barner 1970, pp. 61, 232ff.). It is true that the polymaths give a 

positive twist to Baroque rhetoric and its poetological methods between 1690 

and 1720 (Wiedemann 1967, p. 232), introducing a selective principle,  iudicium , 

that cuts through the sheer accumulations of  memoria  and material collections 

(for details, see Beetz 1980, pp. 144 – 161). But the textual constitution of topical 

rhetorics — and of the materiality of scrapbooks — is superseded in the early Enlight-

enment by a procedure that banks on individual reading, emphasizing one ’ s own 

access to sources and the use of one ’ s own senses (Beetz 1980, pp. 146ff.). For 

a literary application, see Daniel Caspar Lohenstein ’ s  Agrippina  (and with regard 

to this text, Kittler 1988, esp. pp. 50f.), as well as a mocking account of this 

transition in Lessing ’ s  Der Junge Gelehrte   Damis  (1748), and Wiedemann 1967 on 

that text. 

 48.   See L ö ffl er 1917, p. 100, and Lackmann 1966, p. 323, referring to Leibniz ’ s 

requirement for being accepted among the ranks of the court counselors as a reason 

for his failure. 

 49.   Milkau 1912, p. 593. 

 50.   L ö ffl er 1917, pp. 96ff. 

 51.   See Scheel 1973, p. 188. 
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 This catalog in fact was completed over the course of six years. Librarians Reinerding and 
Sieverds fi rst copied the book titles onto folios on the basis of Duke August ’ s catalogs 
between 1691 and 1695. Then library assistant M ü ller cut apart the thirty-two titles on 
each folio and ordered them alphabetically. Theology student Johann Clemens M ü ller then 
copied them into a book from 1695 to 1697, for two cents per folio. In 1697 – 98 he 
added a chronological index by publication year of the books. Finally, in 1698 – 99 the 
theology student Heinrich Balthasar Bergmann was hired to enter additions and 
supplements.  

 On Leibniz ’ s suggestions about reordering the systematic shelving system, see 

elsewhere in this study. 

 52.   Leibniz 1696, p. 71. 

 53.   Jochum 1993, chap. 8. 

 54.   Denis 1777, p. 277. 

 55.   Leibniz 1699, p. 195. See also L ö ffl er 1917. 

 56.   Leibniz 1679, pp. 30f. 

 57.   Leibniz 1699, p. 195. 

 58.   See Leibniz 1699, p. 189. On project management in the age of Leibniz, see 

Krajewski 2004a. 

 59.   Kayser 1790, p. 22. 

 60.   Van Swieten 1780. 

 61.   Bartsch 1780. 

 62.   Anonymous 1795, p. 148. Reading academic and noble titles on small cards is 

analogous to accessing books one has not read, but knows nonetheless by their title 

and name. In contrast to handwritten catalog cards and bibliographies, which refer 

to all copies, visiting cards commonly exist in many uniform copies referring to one 

person. Individual index cards in a catalog, however, represent one identical library 

copy among a multitude of copies of that text. This inverse relation shifts a little 

once card printers begin circulating many identical cards for the many identical 

copies of a book, stimulated by Melvil Dewey in 1878 in relation to the intention 

of representing each book on an index card. 

 63.   Goethe 1801, p. 454. 

 64.   Jochum 2003, pp. 119f. 

 65.   On the agents of this administrative act see again Jochum 2003, p. 119: for their 

supervisor Goethe, librarians check his own writings out from the collections and 

present them to him after having transferred their data carefully into catalogs 

according to his instructions. 
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 Chapter 3 

 1.   Hempel-K ü rsinger 1826, p. 410. 

 2.   Publication of the mayor ’ s offi ce and the Council of Vienna, January 7, 1771, 

Patente, H 45/1771, City Archive Vienna, cited in Wohlrab and Czeike 1972, p. 334. 

For a comprehensive history of conscription and house numbers in Europe, see 

Tantner 2007a,b. 

 3.   L ö ffl er 1956, p. 11. 

 4.   Ebert 1820, pp. 14f., and see also Jochum 1991, pp. 15f., 20f. 

 5.   Announcement of the mayor ’ s offi ce of the city of Vienna, January 7, 1771, H 

45/1771, City Archive Vienna, cited in Wohlrab and Czeike 1972, p. 335. 

 6.   Hempel-K ü rsinger 1826, p. 410. 

 7.   Hempel-K ü rsinger 1825, p. 270. 

 8.   Hempel-K ü rsinger 1825, p. 270; see Aly and Roth 1984, on data management on 

punch cards after 1933. 

 9.   Circular of the Austrian government  “ To the people of Vienna, ”  September 9, 

1792, cited after Wohlrab and Czeike 1972, p. 338. 

 10.   Leyh 1961a, p. 729. 

 11.   Leyh 1961a, p. 729; The equivalent terminology for the Staatsbibliothek in 

Berlin, Stiftung Preussischer Kulturbesitz:  Kriegsverlust , casualty of World War II. 

 12.   For example, Leyh (1961a, p. 731) does not conceal his anger when warning 

against idiosyncratic signature systems:  “ But where is the library user who would 

take care to learn this peculiar library language when a commonsensical catalog 

could direct him at once to the desired book with the aid of a simple number — that 

is, the  house number  ”  (emphasis mine). 

 13.   See Jochum 1993, pp. 83 ff., and for the title as a fi rst address Giesecke 1998, 

pp. 420ff. 

 14.   Graesel 1902, p. 309. 

 15.   Foucault (1966, p. 144) dates the catalog movement to the reorganization of 

libraries at the end of the classical period around the end of the eighteenth century. 

 16.   Ebert 1820, pp. 16f. 

 17.   Graesel 1902, p. 307. 

 18.   Kayser 1790, p. 10. 
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 19.   Leyh 1961a, p. 693. 

 20.   Rautenstrauch 1778, p. 172. The evident software command follows a deductive 

logic: the Latin numeral denotes a box, the Latin letter the drawer in the box, and 

the Arabic numeral the place of the book in the drawer. 

 21.   Rautenstrauch 1778, p. 172. 

 22.   Wegmann 2000, pp. 122f. 

 23.    Instruction, f ü r die k. k. Universit ä ts- und Studienbibliotheken, provisorisch erlassen 

mit Stud. Hof-Comm.-Decrete vom 23. Juli 1825, Z. 2930 , in Grassauer 1883, p. 196. 

 24.   Grassauer 1883, p. 197. 

 25.   Meynen 1997, pp. 1f., 44. 

 26.    “ Among the abilities whose regular use is important to librarians, it may suffi ce 

to name memory here. As indispensable as a true and fi rm recollection of titles, 

names, and numbers is for the execution of a librarian ’ s duties, it may be even more 

important to have a grasp of the local institutional memory; for a librarian who 

always has to consult a catalog to fi nd what he needs is truly a pitiful man! ”  (Ebert 

1820, pp. 14f.). 

 27.   Kayser 1790, p. 3. Here Kayser turns out to be an important infl uence for 

Schrettinger. 

 28.   For the complex history of the development of library signatures, see Leyh 

1961a, pp. 688ff., 728ff. 

 29.   The Danish traveler Werner Hans Fredrick Abrahamson describes the Wolfen-

b ü ttel library eight years after Lessing ’ s death, in August 1788; see Wegmann 2000, 

p. 244. 

 30.   See Wegmann 2000, pp. 245, 253ff., 258f. Lessing ’ s successor as librarian prom-

ises a monetary reward to anyone who fi nds a word written by Lessing in the library; 

see L ö ffl er 1917, p. 95. 

 31.   Naud é  1627, pp. 97f.; for Leibniz, see Steierwald 1995, pp. 33ff. 

 32.   See Schunke 1927, pp. 377ff., for a survey and genealogy of systems. 

 33.   Leyh 1961b, p. 249. 

 34.   Leyh 1921, p. 223. 

 35.   See Rozier 1775, pp. v – viii, where the table produced by Rozier is discussed in 

detail, and pp. xi – xii on the playing cards that were used. 

 36.   Fran ç ois 1974, p. 88. For exceptionally long titles one uses the ace; see fi gure 

3.1 and Cole 1900, p. 330. 
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 37.   See the section  “ Revolution on Playing Cards ”  (which for chronological reasons 

comes later), describing the practical idea in the year 1791 to use playing cards in 

catalogs so as to compile information about all printed matter in France in a central-

ized national library in Paris. 

 38.   For a detailed look at the debate between Martin Schrettinger ’ s catalogs and 

Friedrich Adolf Ebert ’ s systematics, see Jochum 1991 and Meynen 1997. Leyh (1914) 

is a polemical and decisive partisan of the end of systematic shelving. Yet according 

to Altmann (1928, p. 311), German libraries  “ almost without exception honor the 

idea of systematic shelving ”  even in 1928. 

 39.   Austrian National Library, Vienna, Akt HB 125/1780, pt. 1. 

 40.   Wieser 1968, pp. 240f. 

 41.   On van Swieten ’ s extraordinarily infl uential position at court, see Lesky 1973; 

for his medical training as a student of Herrmann Boerhaave in Leyden, see Linde-

boom 1973. 

 42.   Von Mosel 1835, p. 151. Apart from the continuous library metaphors about war 

and battle, the situation resembles that which confronted Hugo Blotius. One can only 

hazard a guess about this repeated coincidence of neglected libraries and Dutch schol-

ars hired to clean them up. On the remarkable series of Dutch Catholics employed in 

the Vienna Court Library — from Hugo Blotius to his successor Sebastian Tengnagel to 

the van Swietens, father and son — see the Viennese exhibition catalog, Petschar 1993. 

 43.   See the report by Gottfried van Swieten, son and successor to his father ’ s offi ce 

as prefect of the court library, recapitulating the previous two decades of the library ’ s 

history: van Swieten 1787, p. 320. 

 44.   Van Swieten 1787, p. 320. 

 45.   See van Swieten 1787, p. 320; also see von Mosel 1835, pp. 192f., and Wieser 

1968, p. 278. 

 46.   Buz á s 1975, p. 143. One is reminded of folios chained to desks,  “ loss through 

use, ”  fi res, and the lax morale of humanist scholars who took forever to return 

books, otherwise known as theft. 

 47.   This extends from 1745 to 1803, interrupted only by the interim First Curator 

and later Director Kollar between Gerhard ’ s death in 1772 and the new regime under 

Gottfried in 1777; see Stummvoll 1968. 

 48.   For concrete numbers, see Bosse 1981, p. 85, and Sch ö n 1987, pp. 41ff. 

 49.   See Kittler 1995, pp. 37ff.,178ff. 

 50.   Libraries keep having to regulate the appropriate delivery by printers since 

Blotius introduced the rule, as it is not always followed. The catalog of the book fair 
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in Leipzig is used as a permanent reference, since (for business reasons) it contains 

every new publication. See Wieser 1968, p. 278. 

 51.   See Winter 1943, pp. 33ff., and Lesky 1973, pp. 19f. 

 52.   See above all Lesky 1973, pp. 11 – 33. 

 53.   Winter 1943, pp. 38ff. Also see Lindeboom 1973, p. 63; Lindeboom views 

Gerhard van Swieten ’ s life as marked by Jesuit threats. 

 54.   This is suggested by Bernhardt (1930, pp. 85f.), who develops a personality 

sketch of Gottfried van Swieten. See also Wangermann 1978. 

 55.   Austrian National Library, Vienna, Akt HB 1780/134, cited after Radlecker 1950, 

p. 106. 

 56.   Radlecker 1950, p. 107. 

 57.   Von Mosel 1835, p. 154. 

 58.   Von Mosel 1835, pp. 170f. 

 59.   For this quotation and the following from Maria Theresa to Johann Thomas 

Trattner, see Bosse 1981, p. 10. 

 60.   Von Mosel 1835, p. 183. 

 61.   Wieser 1968, pp. 276f. 

 62.   Gutkas 1989, p. 331. 

 63.   Von Mosel 1835, p. 163. 

 64.   Protocol of the court study commission, May 5, 1874, cited after Bernhardt 

1930, p. 131. 

 65.   For the education reform, see Bernhardt 1930, pp. 126ff. 

 66.   Bernhardt 1930, p. 126. 

 67.   See Winter 1943, p. 41, and in more detail Fournier 1876. 

 68.   For a possible connection to Gessner ’ s register, see Zedelmaier 1992, p. 100. 

Insight into censorship is offered in Petschar 1993, pp. 46 – 55. 

 69.   Van Swieten, cited after Wieser 1968, p. 291. 

 70.   Bernhardt 1930, p. 123. 

 71.   Cahn 1991,  Der Druck des Wissens , is an ambiguous title: it can be read as  The 

Pressure of Insight  or  The Printing of Knowledge . 

 72.   Letter from Gottfried van Swieten of October 24, 1781, Austrian National 

Library, Paper Manuscript Collection, Akt HB 1780/136. 
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 73.   Von Mosel 1835, p. 151. 

 74.   Van Swieten 1787, p. 320. See also Petschar, Strouhal, and Zobernig 1999, as 

well as Meinel 1995, p. 183, n. 57, or Roloff 1961, pp. 255, 257. 

 75.   Cataloging according to oral tradition is practiced in large libraries all the way 

into the twentieth century (e.g., in T ü bingen and Darmstadt); see Hilsenbeck 1912, 

pp. 313ff. For the earlier practices, see also Schreiber 1927. 

 76.   Austrian National Library, Vienna, Akt HB 125/1780. 

 77.   Austrian National Library, Vienna, Akt HB 125/1780, pt. 1. 

 78.   The instructions follow a defi nite  if-then  structure; see Bartsch 1780, pp. 125f.: 

 I.   Must [...] Should [...] then would [...] 

 II.   If one fi nds [...] then one must [...] 

 III.   If there are [...] then [...] 

 IV.   If one [...] then there is [...] ... 

 79.   Bartsch 1780, p. 125. 

 80.   Petschar 1999, pp. 24f. 

 81.   Von Mosel 1835, p. 177. 

 82.   Today ’ s coding standard (see Hagen 1993, pp. 151f.) does not allow the working 

algorithm to jump — as in older programming languages like BASIC with its famous 

GOTO command. In this sense, the process of creating a complete catalog on the 

basis of index cards is hardly  basic . 

 83.   Denis 1777, pp. 274f. 

 84.   Petschar 1999, p. 28. Starting in 1835, the library no longer employs reader ’ s 

assistants, as von Mosel reports with regret (1835, p. 177, n. 2). See also F ö rstmann 

1886 and Krajewski 2010. 

 85.   Bartsch 1780, p. 131. 

 86.   Their form again simulates the design of a book (see fi gure 3.2). Thus, a card 

catalog borrows the appearance of a bound catalog. This camoufl age is supposed to 

calm down traditional librarians, but I have not tracked down its inventor. For its 

later use in Gie ß en, see Haupt 1888. 

 87.   Austrian National Library, Vienna, HB Akt 126/1780, pt. 2. 

 88.   Bartsch 1780, p. 132. 

 89.   Kayser (1790, p. 49, emphasis mine) therefore admonishes:  

 The more one works through repositories, the more cards accumulate, of course. As soon as they 
become too numerous, it is advisable to sort them alphabetically into heaps and to arrange 
them on a table. If the table is in a place where no draft or any other accident can disarrange 
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the paper slips , then I consider it a suitable storage for the slips, more so than a cabinet. For I 
have to consult the stacks far too often. On the table they are all readily at hand. If they are in 
a cabinet, I have to take them out and search for them anew, which causes  time loss . ”   

 90.   Milkau 1912, p. 604. 

 91.   Van Swieten 1787, p. 320. 

 92.   Grassauer 1883, p. 169. 

 93.   Jesinger 1926, p. 12. For a statistical overview of the gains, see Dosoudil and 

Cornaro 1994, p. 182. The infl ux ebbs around 1815. 

 94.   For his biography, see von Wurzbach 1873, pp. 67 – 69, von Schulte 1888, and 

Werner 1888, p. 155.  

 95.   See Rautenstrauch,  Was bei der akademischen Bibliothek bereits gemacht worden , 

May 13, 1777, cited after Jesinger 1926, p. 19. 

 96.   Rautenstrauch 1778, p. 173, point 7. And anticipating this, Denis 1777, p. 260. 

 97.   1. Systematic division of books by an order of knowledge, with theology coming 

fi rst and philology last. 2. Shelving of books by format, not too closely together. 3. 

Addressing by shelf, row, and box. See Rautenstrauch 1778, pp. 171f. 

 98.   Rautenstrauch 1778, p. 172. 

 99.   See Hittmair 1901, pp. 9ff., on the instructions of 1778 and their successor set 

of the year 1825, especially in comparison to practices in other countries. 

 100.   The basic catalog is extant in the holdings of the university library; see 

Hainz-Sator 1988, p. 117. 

 101.   For the assumption in 1836 that this completes the project, see Ladewig 1912, 

p. 211. Firm belief in the indestructible paradigm of closure and absolute order is 

evident also when, in 1886, the Royal Library in Berlin considers the paper slips as 

a mere interim solution; see Ermann 1908, p. 464. 

 102.   Winter 1943, p. 194. 

 103.   Cited after Jesinger 1926, p. 37. 

 104.   Jesinger 1926, p. 83, n. 16. 

 105.   See Dosoudil and Cornaro 1994, pp. 201f. Regarding a lasting index on paper 

slips, I also spoke to Leopold Cornaro, in Vienna, myself. 

 106.   Hopkins 1992, p. 379. 

 107.   See Cole 1900, p. 329, with remarks on decrees for protecting books from dust 

and dirt, and similar instructions about relics, gold and silver, paintings, and 

sculptures. 
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 108.   Hopkins 1992, p. 383. 

 109.   Cole 1900, p. 330. 

 110.   Letter from Gaspard-Michel LeBlond to La Rochefoucauld, December 5, 1790, 

cited after Riberette 1970, p. 17. 

 111.   Hopkins 1992, p. 387. 

 112.   Hopkins 1992, p. 391. 

 Chapter 4 

 1.   Placcius 1689 marks a peak in the literature on the techniques of excerpting texts. 

Yet the discourse is extended — for instance, by Schmeizel (1728, pp. 176ff.), who in 

the tradition of the history of scholarship offers huge apparatuses of annotation 

with synoptic illustrations. See also Bertram 1764. 

 2.   This function is mirrored in the etymology of the word  “ catalog, ”  as enumeration 

or stock taking. See L ö ffl er 1956, p. 11. 

 3.   Flusser 1996, p. 32. 

 4.   Bogeng 1915, pp. 138f., emphasis mine. The comparison is hardly an accident, 

given Gessner ’ s plant books — and address books in cities, in Vienna perhaps?  Quod 

erat demonstrandum . 

 5.   The early practitioner of indexing, Joachim Jungius, already perfects the idiosyn-

crasy of his machine. Three days after his death, one of his students begins a careful 

autopsy of his index cards. There are no aids for access, no apparatus; neither sig-

natures nor a numbering of the cards, neither registers nor indexes, let alone refer-

ential systems that guide one to the building blocks of knowledge. See Meinel 1995, 

pp. 172f. 

 6.   Translator ’ s note: the word  diskret  in German homonymously denotes both  “ dis-

creet ”  in the sense of tactful, courteous, and  “ discrete ”  in the sense of separate, 

distinct. 

 7.   Ebert 1820, pp. 21f. 

 8.   See Kittler 1979. 

 9.   Enzensberger 1995, p. 31:  “ Etwas Zerfetztes im Minenfeld, / daneben ein unver-

wundeter Schuh, / Fl ö  ß e in der Karibik / alles kommt  ü ber Satellit, / wird gespeichert 

d.h. vergessen. ”  ( “ Something shredded in the mine-fi eld / next to it, a shoe, intact 

/ fl oats in the Caribbean / everything comes via satellite / stored, i.e. forgotten ” ). 

 10.   See Luhmann 1993, and see Krajewski 2011 (in press) for an attempted critical 

analysis. 
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 11.   Vismann 2000, pp. 88f. 

 12.   The paper slips of the academic machine, however, are fi xed on square pieces 

of wood and this can be turned only on two axes, limiting the slips ’  freedom; see 

Swift 1728, pp. 102f. 

 13.   Moser 1773, pp. 42f. 

 14.   Moser 1773, pp. 50ff. 

 15.   Moser 1773, p. 54. 

 16.   Moser 1773, p. 41. For a bibliography of all of Moser ’ s texts, except for the 

theological works, see the appendix to a text by the librarian Albrecht Christoph 

Kayser from 1790. 

 17.   The cultural constant afforded by the box of paper slips as the basis for text 

production maintains its currency.  “ Hagen: This architecture of slips, this dimension 

of boxes is huge by now, isn ’ t it? — Luhmann: It is pretty extensive, yes. Hagen: 

Several meters. Luhmann: Yes, yes. Hagen:  …  and that is the basis, as it were, for 

your work. Luhmann: Yes. Hagen: Without it  …  if this was taken away, it would be 

hard. Luhmann: Yes, that would make things diffi cult ”  (Hagen 2004, p. 107). 

 18.   As a brief illustration, not far removed topically as it appears under the title  “ A 

Small Footnote to the Philosophy of the Writing Surface, ”  one might refer here to 
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1804, pp. 202f., n. 1). 

 32.   Moser 1773, p. 64. 

 33.   For another, more elaborate discussion of completeness, see Krajewski 2006. 

 34.   Rosenkranz 1844, pp. 12f. 
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indicate the desired path of the young student —  academy ,  pedagogy ,  scholarship ,  
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history in that the library at the Viennese court and its mobile catalogs, established 

for two decades, are struck just as severely: starting in 1808 they are funded by 

increasingly infl ationary banknotes, which in 1809 lead to a budget collapse and to 

signifi cant diffi culties in managing the books; see von Mosel, p. 220. Also see Born 
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1929, p. 14). 

 8.   Graesel 1902, p. 138, and Leyh 1929, p. 11. 

 9.   Heidegger 1954, p. 21. 

 10.   Heidegger 1954, p. 20. 

 11.   Kaiser 1921, p. 107. See Hortzschansky 1908 for the history of the catalogs in 

Berlin. 

 12.   Kaiser 1921, p. 103. 

 13.   Leyh 1929, p. 11. 

 14.   Ladewig 1912, p. 252. 

 15.   Ladewig 1912, pp. 254f. 

 16.    “ The uniform beauty of the index card cabinet can be perceived even if it starts 

small, ”  as it says on p. 257 of  Politics of the Library . Combinatory boxes and recursive 

mobility: even the boxes themselves, not only the drawers and cards in them, are 

mobile units and multiply in their recombinations. 



Notes 171

 17.   Ladewig 1912, p. 255. 

 18.   Von Morz é  1982, p. 392. 

 19.   M ü ller 1986, p. 245. 

 20.   Roloff 1961, p. 247. 

 21.   Von Leon 1820, p. 49. 

 22.   Musil 1932, p. 502. 

 23.   Ladewig 1912, p. 218. 

 24.   Roloff 1961, p. 247. 

 25.   Ladewig 1912, p. 255. 
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 28.   Ladewig 1912, p. 255. 
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 30.   Ladewig 1912, p. 256. 

 31.   Kaiser 1921, p. 108. 

 32.   See Kaiser 1921, p. 103; for ruminations on further measures against theft, see 

also Ermann 1926. 
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1986. 
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 36.   La Fontaine 1903. For the memorial function of the project, see Ernst 2003; and 

for Otlet ’ s pioneering role in documentation and informatics, see Buckland 1997. 

 37.   Thron 1904, p. 11. 

 38.   Thron 1904, p. 5. 

 39.   Junker 1897, p. 7. 

 40.   See Junker 1897, p. 7, and Thron 1904, p. 20. 

 41.   Thron 1904, p. 12. 

 42.   Junker 1897, p. 7. 

 43.   Niemann 1927, p. 5. 
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 45.   B ü hrer and Saager 1911, p. 2. 
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Doctor (1913, p. 17). 

 51.   Die Br ü cke 1911b, p. 1. 
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tion; see B ü hrer and Saager 1912, pp. 3f. 
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 54.   Ostwald 1933, p. 295. 

 55.   Ostwald 1933, p. 295. 
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 57.   See Ostwald 1933, p. 301, and Krajewski 2006. 
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 59.   Saager 1911, p. 9. 
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 61.   Die Br ü cke 1911a, p. 4. 
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 63.   Hottinger 1911. 

 64.   Hottinger 1911, p. 2. 

 65.   Hottinger 1911, p. 3. 

 66.   Hottinger 1911, p. 3. 
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 67.   B ü hrer and Saager 1911, p. 18. See also Krajewski 2006. 

 68.   Meyer 1907, p. 4. 

 69.   Meyer 1907, p. 14. 

 70.   Meyer 1907, p. 9. 
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 75.   B ü hrer and Saager 1911, pp. 26f. 

 76.   Ostwald 1933, pp. 291, 293. 
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 80.   B ü hrer and Saager 1911, p. 18. 

 81.   B ü hrer and Saager 1911, p. 20. 

 82.   Ostwald 1933, pp. 291, 293. 

 83.   Saager 1921, p. 46. 

 84.   Saager 1921, p. 11. 
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Hofstadter 1989, pp. 93f., 110ff. 
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 87.   Ostwald 1933, p. 304. 

 88.   Ostwald 1933, p. 305. 

 Chapter 8 
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 3.   Burchardt 1977, p. 72, and Rabinbach 1992, p. 254. 

 4.   Roesler, introduction to Taylor 1913, pp. 5f. 

 5.   Burchardt 1977, p. 60, displays an amorous caricature from  Life  magazine 1913 
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 6.   Popp 1932, pp. 13f. 
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 8.   Hau ß mann 1925, p. 4. 

 9.   Roth-Seefrid 1918, p. 18. 

 10.   Ostwald 1929, p. 232. 

 11.   Popp 1932, p. 10. 
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not Taylor ’ s invention. Jean-Baptiste Colbert, Prussian generals, and Charles Babbage 
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 13.   For their pioneering role, see Yates 1989. 

 14.   Giebichenstein 1929, p. 26. For the conceptual history of  “ rationalization, ”  see 
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 15.   Frank 1922, p. 7. 
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pp. 55 – 58, and Witte 1926. 

 17.   Burchardt 1977, p. 69. 

 18.   For details, see Vismann 2000, pp. 132ff.; and for the description of a customer 
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 19.   Flanzraich 1993, p. 412. 

 20.   Scheffl er 1928, p. 35. 

 21.   Frank 1922, p. 3. 

 22.   Frank 1922, p. 3. 
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 24.   Soennecken 1914, p. 119. 

 25.   Osterwald 1914, p. 253. 
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scope and, and it turns itself into the  “ First German War Exhibition ”  by adding 
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tools. See Schramm 1914, p. 277. 

 27.   Hau ß mann 1925, p. 5. 
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 29.   Hau ß mann 1925, p. 46. 
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the neologistic attempts by Porstmann (1928a, p. 295), associating index cards with 
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 31.   Dux 1922, p. 13. 

 32.   Herrmann 1931, p. 8. 

 33.   See the hymn to paper slips, with a detailed listing of their advantages, in Le 

Coutre 1931. 

 34.   Breiter 1927. 

 35.   Menzel 1926, p. 30. 

 36.   Le Coutre 1931. 

 37.   For this attitude to book keeping in a literal sense, see Schellenberg 1961, 

p. 248. See also his counterarguments concerning lack of space, lack of ability to 

provide an overview, and lack of context, requiring cross-references. 

 38.   See Vogel 1931, p. 61:  “ The soul of the view card index is in the messages it 

sends. ”  

 39.   Vogt 1922, p. 25. 

 40.   See Rabofsky 1932. 

 41.   Dux 1922, p. 6. 

 42.   Dux 1922, p. 45. 

 43.   Weise 1928. 
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 44.   Le Coutre 1931. 

 45.   For the notion of  “ modernity, ”  see Gumbrecht 1978. 

 46.   M ü ller 1986, p. 249.  See Kittler 1998 on the  “ power of the desk. ”  

 47.   Anonymous 1931. 

 48.   Giebichenstein 1929, p. 27. 

 49.   Le Coutre 1931, p. 55. 

 50.   Warneyer and Koppe 1927, p. 57. 

 51.   Hummel 1928, p. 161. 

 52.   See Flanzraich 1993, p. 413. For the renewed  “ all-American ”  reinvention of 

loose-leaf accounting, see Stoeckel 1946, and for its further dissemination, Wootton 

and Wolk 2000. 

 53.   Herrmann 1931, p. 8; on this topos, see also Weise 1928. 

 54.   See Weise 1928, p. 79, and of course Osterwald ’ s automatic accounting,  “ which 

no longer allows for mistakes ”  (Osterwald 1914, p. 253). 

 55.   For details, see M ü hlpfordt 1908, Hummel 1928, and Weise 1928. 

 56.   For a literary studies contribution to the question of how a book could otherwise 

look, see the debate around 1800 between Friedrich Schlegel and Friedrich von 

Hardenberg (see Schreiber 1983) or the suggestions by St é phane Mallarm é  (see 

Ingold 1993). 

 57.   M ü hlpfordt 1908, p. 100. 

 58.   Commentary following M ü hlpfordt 1908, p. 102; see fi gure 8.3. 

 59.   Fickert 1926, p. 4, as well as Paulukat 1910; also see Vismann 2000, p. 19, for a 

discussion of the metaphorical implications of blockage in fi les. 

 60.   Anonymous 1929d. The German word  Nominalstil  refers to a style in which 

there is a preponderance of nominal constructions. 

 61.   Bohne 1930, p. 73. 

 62.   Herrmann 1931, p. 11. 

 63.   Porstmann 1928b, p. 360. 

 64.   Anonymous 1929a, p. 247. 

 65.   Anonymous 1929c; see also Vogt 1922. 

 66.   As Porstmann called himself in the third edition of  Karteikunde . See Porstmann 

1939, p. 12. 
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 67.   Porstmann 1928b. 

 68.   See chapter 2, especially note 10, of this book for more detail. 

 69.   For a brief history of mercantile recording techniques since antiquity, see Porst-

mann 1928, p. 9:  “ This is the origin of the card index. There have always been paper 

slip arrangements; the medieval trader worked with them as well as the Greeks and 

Romans. The Roman trader carried a number of wax tablets on his belt to write on. 

These individual pages are a precursor of the book and of the card index. ”  End 

of story. 

 70.   Anonymous 1848, p. 141. 

 71.    “ The German word  Kartei  [ ‘ card index ’ ] has not gained traction, unfortunately. 

If our offi ce supply industry used the word in its literature, its career would soon be 

guaranteed ”  (Frank 1922, p. 3). 

 72.   Porstmann 1928b, p. 361. Solidarity is also declared in Anonymous 1929b. 

 73.   Anonymous 1929c. 

 74.   Porstmann 1928b, p. 360. 

 75.   Porstmann 1928b, p. 359. Compare the suggested replacement of  Lose-Blatt-Buch  

( “ loose-leaf book ” ) by  Blattei  and of  H ä ngeregistratur  ( “ hanging folder fi le ” ) by  Mappei  

in Porstmann 1929. According to Drosdowski 1993, the - ei  suffi x goes back to a 

linguist named Pfi ster in 1889. Later, the universal collective noun  Datei  ( “ data fi le ” ) 

will innocuously join this paradigm. 

 76.   Porstmann 1939, p. 12. 

 77.   Breiter 1951, p. 118. 

 78.   Porstmann 1928a, p. 13. 

 79.   Wegmann 2000, pp. 47f. 

 80.   Porstmann 1928a, p. 12. The connotations of the term indeed enjoy popularity 

in esoteric applications; see Esdorp 1934. 

 81.   Jochum 1993, pp. 158f. 

 82.   For organization as its own (meta)science, see Ostwald 1929, p. 232. 

 83.   Anonymous 1929e. 

 84.   Porstmann 1928a, pp. 255f. For lack of space, I will not repeat the long history 

of this transition; see Cortada 1993, esp. pp. 44 – 63, 128ff. 

 85.   Bohne 1930, p. 75. 

 86.   Ostwald 1914, p. 119. 
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 87.   Vogt 1922, p. 82, emphasis in the original. Porstmann, who served as Wilhelm 

Ostwald ’ s assistant from 1912 to 1914 and was thus familiar with his ideas from the 

times of The Bridge, is named as the editor of this text, and calls his 1928 sequel 

 (Karteikunde)  a second edition. The fact that the passage quoted here does not appear 

in the second version indicates that it was Vogt ’ s. 

 88.   Vogt 1922, p. 83. 

 89.   Vogt 1922, p. 85. 

 90.   Porstmann 1928a, p. 327; see also Meynen 1998, p. 82. On hypertext, see Vil é m 

Flusser ’ s analysis of the dissolution of books as a result of digital technologies 

(Flusser 1987), as well as Deleuze and Guattari 1977, p. 10. 

 91.   The German verb  anzetteln  fi rst denotes the preparatory framing of a loom; see 

Pfeifer 1995, p. 1605. In the eighteenth century, it mostly functions as the equi-

valent of  instigating , not least fi ghts and wars; see Grimm and Grimm 1854, vol. 1, 

col. 526. 

 92.   Benjamin 1928, p. 456. 

 93.   Vogt 1922, p. 83. 

 94.   Vogt 1922, p. 84. 

 95.   Predeek 1927, p. 469. 

 96.   Benjamin 1928, p. 456. 

 97.   Fickert 1926, p. 9. 

 98.   Yet the metaphor of the  Kartei  or card index is present more than ever in graphic 

user interfaces; see Meynen 1998, p. 86. 

 99.   For early  “ successes, ”  see Aly and Roth 1984. 

 100.   Hohn 1993, Kieser 1997, and Neuland 1995. 

 101.   Strouhal 1999, p. 15. 

 102.   Gardthausen 1920b, p. 141. 
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