
MAGISTERUPPSATS I BIBLIOTEKS- OCH INFORMATIONSVETENSKAP
VID BIBLIOTEKSHÖGSKOLAN/BIBLIOTEKS- OCH INFORMATIONSVETENSKAP

2000:14

The replacement of printed text
Alternative media forms from the 1940’s to the 1980’s

ANDY DUFFY



Engelsk titel The replacement of printed text: alternative media forms from the
1940’s to the 1980’s

Svensk titel Ersättning av tryckt text: alternativa mediaformer mellan 1940-
och 1980-talet.

Författare Andy Duffy

Färdigställt 2000

Handledare Mats Dahlström, Kollegium 1

Abstract The purpose of this thesis is to examine alternative forms of
media developed in the USA between the 1940’s and 1980’s,
which were proposed in order to come to terms with the faults
associated with printed text and the paper medium. The
examination is concentrated on relevant literature on the media
and not the actual media themselves. The questions asked were:
1. Why were alternative forms of media presented for replacing
printed text and what were the aims of those wanting to replace it?
2. What were these alternative forms of media and how did they
compare with printed text with regard to storing and
disseminating text? The study concentrates on two aspects of the
different media: their ability to store and disseminate text.

Due to the increasing amount of scientific research results in the
form of printed text the research community experienced growing
problems with text dissemination and recall. These problems
caused delays in research procedures hampering scientific
development. Due to the increasing importance of scientific
research, not least its role in international conflicts, a solution to
these problems was regarded as being of the utmost importance.

The reasons behind wanting to replace printed text were to
alleviate problems of distribution, recall and storage. Alternative
media were developed with the hope of coming to terms with one
or more of these problems. The study has found that media
development has partly solved these problems but that new or
different media are not completely problem free.

Nyckelord Media studies, book history, micro-card, memex, online networks,
hypertext, Marshall McLuhan
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1 Introduction

1.1 Background

This thesis has its background in my reading The Future of the Book (1996). This is an
interesting collection of papers on the subject of the book and printed text, the status of
which are undergoing fundamental changes1. The rapid advancement of information
technology has caused concern among librarians, philosophers and experts in technology
with an interest in the book and printed text. These concerns have taken the form of a
debate, which has been underway since the 1980’s. To keep a long story short, I will
simply point out that the debate has concerned the development of computer and
information technology which one side of the debate proposed would make the printed
text a thing of the past while the opponents, or defenders of printed text, argued against
this assumption and the replacement of an age old medium by an untried new form of
communication2.
Reading The Future of the Book I soon discovered that the discussion concerning the
survival or demise of printed text was not a new one. Ever since the first serious
alternative to printing on paper had presented itself, for example the micro format of the
1940’s, a discussion on the survival of printed text has been underway. This debate has
been fuelled by ideas put forward by various people who proposed alternative forms of
media, either to totally or partially replace, or simply complement, mechanically printed
text in order to improve on its various “faults” e.g., unsatisfactory storage qualities and
dissemination capabilities. Finding much material on the subject, I decided to get to the
bottom of the debate and see for myself where the speculations on the status of printed
text had their source. This soon lead me to realise how certain figures played a
prominent part in contributing important ideas to the debate being more or less
constantly cited and named in different articles and books. However, the citations were
often the same, being repeated from text to text. This gave an incomplete and
unhistorical perspective consisting of central ideas and statements, which I felt, gave a
rather limited view of the person being cited. His ideas were often used in diverse
contexts offering the reader a limited and narrow perspective. Because of this limited
perspective I felt that certain figures warranted closer examination in order to fully
understand and appreciate what they had actually said on the subject of the future of
printed text. The research concentrates on the developments of these envisioned
alternative media forms in the United States from the 1940’s to the 1980’s.

1.2 The research context

The replacement of printed text is a broad and complex question containing many
different aspects. New technology and electronic equipment has made the development
and implementation of new media forms, perhaps even the replacement of printed text, a

                                                
1 Because the term printed text is of central significance to the thesis it will be defined in chapter 1.6.
2 For more on this subject and a summary see Paul Duguid, (1996).
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complex question with numerous aspects to be considered. These aspects include
libraries as institutions, library administration, deposits and national libraries. Also
library practices in general, cataloguing, classification and bibliographical description
need to be considered (The Future of the Book, 1996, p.9-21 / Chartier, 1995, p.23).

Replacing printed text means a transition, a passing from one state to another, and a
change in the materiality of the object that communicates the text to readers. This
transition of form, from printed text on paper to microform to screen in digital form, is
of great importance. Having previously been considered in relation to the form we know
as printed material the written word must now be “[...] conceived and understood in
relation to another form of production, conservation, and communication [...]”
(Chartier, 1995, p.15). One example given by Chartier is the characteristics of an
electronic text which are not the same as those of a printed text on paper. Aspects of the
printed text such as its permanence and physical presence are being replaced by
immaterial texts which only exist on the computer screen and as binary signals stored on
different types of magnetic or optical disks. This aspect of electronic text will be
examined later.
This transformation, from printed text to electronic text, which is offering us a new
representation of the written word is reshaping, some would even say substituting, a
form which dates back to the first or second century, the codex. It is also changing the
perspective with which we view printed text in general. What position should we give
this transformation in the history of the written word? To answer this question Roger
Chartier proposes the following:

“First we need to examine the changes that have begun, at an
uneven rate, in the world today and place them where they
belong within the revolutions in techniques for production of the
texts, in the forms of the book, and in manners of reading. Then,
taking into account the effects of meaning produced by the
material aspects of writing, we need to reflect on the many
consequences of our entry into the age of the electronic
representation of texts and their reading on screens.” (Chartier,
1995, p.5)

I have chosen to emphasise one important aspect of this change for this thesis. This is
the examination of the social and historical context in which different media were
developed to help solve what I refer to as the information problem, which is explained
below. This aspect of media development has been examined in order to place each
medium in a social and historical context and demonstrate how important it is to
consider media development in a larger social context. This will facilitate considering
the medium from a different aspect rather than by its “[...] attributes solely determined
by the material technology of the medium” (Aarseth, 1997, p.14). The aim is that such
an approach will prevent “[...] technological determinism (the belief that technology is
an autonomous force that causes social change)” (Ibid). As Aarseth points out media
development is often presented as a driving force in society that will produce social
change. This is, however, not the case, as technology does not decide the fashion in
which people use and apply that technology. Technology is not a deciding force in itself;
rather, it is people acting in society who decide to what extent a new technological
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development is to be implemented. These actors are in turn not acting without a context.
They are governed by their past history and society as a whole, for example economic or
political constraints (Carey, 1989a).

It is the physical aspects of printed text that this thesis will concentrate on, in particular
what Brown and Duguid refer to as the “conduit metaphor” (Brown and Duguid, 1996).
This is the idea of seeing various communication technologies as a channel or container
for transporting information through space and time. It is not unusual to imagine how
information is loaded “on board” of a document and sent on a journey to be unloaded at
its destination. Nor it is uncommon to refer to a medium using conduit terms pointing
out how information is “in” books or computer files, how it is put “down on paper” and
“sent along” etc. This view does show important aspects of communication
technologies but at the same time it has disadvantages if used alone as it can
overshadow other important aspects of a medium, according to Brown and Duguid.
They mean that it is important to look at several different aspects of a medium in order
to fully understand what part they have played in society. Brown and Duguid give an
example by describing how documents have played an interesting part in constructing
and maintaining social communities and institutions. However, I have chosen to limit
this essay to examining and concentrating on the physical aspects of printed text due to
the limited size and scope of the thesis. Having said this, I would like to point out that
this thesis is a mere sample of the kind of study that could be carried out on this subject
with so many different and interesting aspects.

It is easy to forget the history of technical and technological innovation in library and
information science but the historical aspect is of importance if one is to fully
understand the developments in this field and the present situation - the transformation
from printed text to electronic text. Despite what many may believe, technical and
technological innovation is not a new development in library and information science.
At least one idea, the replacement of printed text by a different medium, has its starting
point around 1940 and this will therefore be the starting point for this essay.

Explanation of the term The information problem
As pointed out by Eldred Smith, storage and preservation of printed text requires the
storage and preservation of a physical object (Smith, 1992, p.49). This leads him to
draw the conclusion that,”[...] the basic paradox of print publication, therefore, is that
information is restricted by the very vehicle that was designed to promote its availability
- the book or other print product” (Smith, 1992, p.49). Such problems of access to and
dissemination of printed text are the two main factors that make up the information
problem.

In the 1930’s and 1940’s mechanically printed text had been regarded by many as being
responsible for giving rise to the information problem. Printed text, in diverse forms,
was no longer regarded as being the best medium to disseminate and preserve
information. Despite its previous importance for spreading scientific research results,
printed text was now viewed as limiting and constraining scientific research and
development. What was the cause of this change in opinion?
Printed text was regarded as having two limiting factors that were thought to be
disadvantages in handling scientific research information. First, printed text limited
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quick and effective dissemination of scientific information, and second, it limited
convenient and efficient access to information (Smith, 1992, p.49). As we shall see later
these two aspects of printed text were to remain a problem as developers and researchers
tried to come to terms with the failure of printed text to live up to the wishes of the
scientific community.

Limits of dissemination meant that scholarly research was not being published with
speed and efficiency. Such delays meant that scientific research results were not
reaching the scientific community in time to be of any benefit to scientific progress and
social development. Another reason for delay was that scientific research results always
involved the physical printed text that first had to be printed mechanically and later
transported over geographical distances. The time delays, which these steps in
production and dissemination involved, were far from satisfactory.

The problem of limited access is best explained by an example. Vannevar Bush, an
important figure in this thesis, wrote about how poor access to scientific research was a
catastrophe for scientific research. He points out how the Austrian monk Gregor
Mendel’s paper on the laws of genetics, which had been published in a scientific journal
in 1865, had not reached the scientific community for a whole generation after its
publication (Bush, 1945a, p.101). This paper, which was hidden from the men who
could understand and interpret it, took some thirty years to be “discovered”. According
to Bush the problem lay in “[...] the crudity with which information is transmitted
between men”, a situation which was not improving (Bush, 1991a, p.197). As Peter
Skagestad points out, this example using Mendel’s text is from the mid-nineteenth
century. How many un-discovered Mendels might there be in the mid-twentieth century
when Bush wrote his article? (Skagestad, 1996, p.225)

As we can see the information problem was principally a concern of the scientific
community and it is here the problem made itself most acutely felt. This means that the
thesis will be examining the information problem and its consequences in the context of
the scientific community. That the problem concerned printed text in itself and not only,
for example, bibliographical references can also be pointed out in order to specify the
research area more precisely. The people addressed in the thesis have all been found to
have a pronounced concern with printed text and its assumed shortcomings. In order to
approach the information problem it seems apparent that it was first necessary for them
to come terms with printed text per se. Because of this observation, the research
concerns itself with the storage, distribution and recall of full- texts and not
bibliographical references or other text surrogates.

1.3 Research objectives and questions

I have chosen to make the intentions, visions and ideas of four different people, who are
responsible for developing four different forms of media, the subject of this thesis. What
this means is that the emphasis will not be on studying the physical or envisioned media
per se but the texts that describe the media and the ideas and intentions behind them.
The reason for this emphasis on the theoretical aspect of the development is that
alternative forms of media were often conceived and developed in theory only but not in
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reality. However, the fact that a medium exists only as an idea on paper does not mean
that it has not had a central influence in media history. While the examination of ideas is
a primary objective, the actual forms of media will be described in so far as it is
depicted in the research material. What this means is that I will be examining both
“theoretical media”, forms of media which have never actually existed, e.g. memex
(which will be described later), along with media which have existed and still exist
today, e.g., computer networks. I will also be examining forms of media that exist and
are used in ways that were not originally proposed by the person who “invented” them,
e.g., Nelson and hypertext. Marshall McLuhan and his “laws of media” will be used in
this examination of the media which will also involve a critical examination of his tetrad
model and its appropriateness for use in such media studies.

The principle research objectives are to retrieve and examine relevant literature on the
subject of alternative media forms presented for replacing or complementing printed text
between the 1940’s and the 1980’s in the USA.
With this literature as a basis of consideration I will examine the reasons behind wanting
to replace printed text, either partially or as a complement to improve on its
shortcomings. Two aspects of the different forms of media will be emphasised in the
thesis: their ability to store and disseminate text.

By asking the following questions I will examine and describe the proposed
replacement, either totally or partially, of printed text by an alternative media form:

1. Why were alternative forms of media presented for replacing printed text and what
were the aims of those wanting to replace it?

2. What were the characteristics of these alternative forms of media and how did they
compare with printed text with regard to storing and disseminating text?

1.4 Research material, structure and method

1.4.1 Research material

To retrieve the research material various databases have been searched, both commercial
and non-commercial (i.e. ERIC and Libris). The literature was then retrieved from
library collections within Sweden. A good deal of the literature has been found by
“chain searching” where notes and references in one document lead to other relevant
documents ad infinitum.  Texts from electronic journals and the Internet have been used.
That the content of electronic documents on web sites may change with time should be
pointed out. The retrieved material can be described as personal or institutional in its
form and also public to point out that no private material of an exclusive nature has been
used in the thesis (Holme and Solvang, 1991, p.140).

Marshall McLuhan’s book (1988) The laws of media will be the main work of reference
in chapter 2 plus a selection of shorter texts that provide background material.
The key figure in chapter 3 is Fremont Rider and his book (1944) The scholar and the
future of the research library. The second part of chapter 3 will use secondary sources
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to analyse the primary research material such as Dan Lacy (1978), “Liberty and
knowledge, then and now” and Susan Cady (1990) “The electronic revolution in
libraries”.
Vannevar Bush and his ideas are examined in chapter 4. His article entitled “As we may
think” (1945a) is of major importance to the thesis. In the second part of chapter 4
secondary sources will again be used to analyse the primary research material such as
Michael Buckland (1992) “Emanuel Goldberg ...” and James Nyce and Paul Kahn
(1991) “A machine for the mind”.
In chapter 5 another important figure J.C.R. Licklider and his book (1965) Libraries of
the future will be looked at. In the second part of chapter 5 articles by Paul Delany and
George Landow (1993) “Managing the digital word” and Geoffrey Nunberg (1993)
“The place of books in the age of electronic reproduction” will be used to analyse the
primary research material.
Chapter 6 will be on Theodor Nelson and his Project Xanadu. Nelson’s (1993) Literary
machines 93.1 and (1992), “As we will think” originally from 1972, reprinted in 1991,
will be the main research literature. Also here in the second part of chapter 6 secondary
sources will be used to analyse the primary research texts. These will be Jeff Conklin
(1987) “Hypertext” and Jerome McGann, (1998) The Rationale of hypertext.
The discussion in chapter 7 will be partly based on McLuhan’s Laws of media but other
texts will also be used such as James Carey (1984) “The paradox of the book”, Carla
Hesse (1997) “Humanities and the Library in the digital age” and Paul Duguid (1996)
“Material matters”.

1.4.2 Method

As pointed out in the introduction, this is a study of literature, not of actual physical
forms of media. To facilitate such a study the method used in the thesis is a qualitative
source analysis combined with literature studies. A source is here defined as being
written material and the term primary source a text where the author has himself
presented an idea. Primary sources have been used as the foundation for this study and
they are the basis for establishing the studies credibility. This is a definition that is in
agreement with Holme and Solvang (1991, p.137).
Holme and Solvang give four different steps, which are recommended for use in source
analysis (Ibid, p.136-149). These I have used for critically examining the literature on
the subject area. The first step is the identification of suitable primary sources, which
can be used as research material to illuminate the research area and help answer the
research questions. The second step is identifying the source of the material i.e. the
author and date of origin. Interpreting the material and the author’s intentions is the third
step. This should be done with the help of secondary sources, as described below.
Fourth, deciding the usefulness of the material by seeing if it can be used to help explain
and understand the area of research.

Literature studies have been used to complement the source analysis in order to give a
general background that help place the research material in a social and historic
perspective. This literature consists of secondary sources, which are defined as texts
containing information on an author and the primary source but also comments and
analysis made by a second person or persons. To give as complete a picture as possible
of the time in which the primary sources were written is an important aspect of source
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analysis as it allows the researcher to liberate himself from his own time dimension and
instead place himself in the time period in which the source material was written (Ibid,
p.145). This allows the researcher to develop a complete understanding of the situation
and time that he is examining by using more than one source of information.

Another reason for using literature studies is that research is always carried out from a
certain perspective and this plays a clear part in deciding what research material and
what aspects of it are of interest. By using both primary and secondary sources an
interaction between the different sources is achieved making it possible to give a more
complete understanding of the subject being examined (Ibid, p.146).

In chapter 7 an attempt will be made to use Marshall McLuhan’s ideas on what he
termed the “laws of media” to examine the various media (McLuhan, 1988). The reason
why I have opted to use McLuhan’s laws is that they provide a set of questions that can
be applied to any form of media. As the thesis examines very different forms of media
the laws of media seemed appropriate. The main advantage with using McLuhan’s laws
of media is that they allow for an interpretation of both media as objects and also the
effects brought about by media on man and society. More than so, the laws of media
allow for an examination of media, not as a whole or single unit, but as artefacts
consisting of parts and aspects which can better be identified by using such a set of
questions. This encourages a breakdown and examination of each media and its
individual attributes or aspects that gives a better understanding of the media being
examined. McLuhan and the laws of media will be explained in detail in the next
chapter.

1.4.3 Structure

In this thesis chapters 3 to 6 will have the same general structure using the same
headings. First, the time period in which the research material was written will be
presented in an introduction to each chapter to give a social and historical perspective.
After this presentation chapters 3 to 6 will be divided into two main parts. First, a
presentation will be given of the author and his proposed alternative to printed text using
mainly primary sources. The opinions and conclusions drawn here after examining the
primary sources will be my own. This will provide an answer to research question
number one.
Second, at the end of each chapter the second research question will be answered using
both primary and secondary sources. The reason for choosing this method is that it will
allow for a text analysis where what the author actually said in his presentation of a
certain idea, the primary source, will not be confused with what is said about him and
hid ideas in later texts, the secondary source.

One of the original objectives of this thesis was to go to the source of a particular idea
and examine what the person behind that particular idea or artefact intended when he
developed both his ideas and the medium in question. When examining a form of media
I have found it important to ask, “what were the intentions of the developer of that
particular form of media?” This has been an important aspect of the thesis - to try and
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extract from the research material the visions, conceptions and ideas of the people who
lay behind the different media.

By using this method of analysis and this form of structuring technique I hope to keep
primary and secondary sources apart, thereby avoiding what has been described as “[...]
an incomplete and unhistorical perspective” (Buckland, 1992, p.284). For instance,
Michael Buckland has investigated the technological background of the memex, an
imaginary information machine designed by Vannevar Bush, which will be examined
closer in chapter 4. The text, which describes this machine, has often been cited in
relation to developments in computing and information retrieval since 1945, the year of
publication, but the references have often little substance and are even quoted out of
context (Ibid). What has happened is that the article has become a “fashionable icon of
modern information science” often used merely as a suitable point of departure or to
invoke respectability (Ibid). In order to avoid this sort of incomplete and unhistorical
presentation I have chosen to keep the research material apart and present it in a way so
as to let the reader understand the context of the research material better.

I have also been selective in my choice of literature. What this means is that I do not
intend to give an extensive quantitative account on the different aspects that caused the
changing status of printed text in a chronological sequence. Rather, I select a number of
pivotal authors, four in total, and texts presenting these for the reader in what may be
described as a qualitative study. The reason I have chosen to examine certain texts and
authors is simply because I found them interesting and relevant to today’s discussion.
Interesting because they are still very much cited in literature on library and information
science and the history of the book. I feel that this in turn must make them relevant to
the subject area.

Such an account might prove to be of benefit to the reader in understanding the present
day discussion concerning printed text and other media forms. It will help create a
context which I feel is of importance if an understanding of the present day
transformation is to be reached. This in turn means that a subjective selection was made
of the research material that presents the people and their ideas in a concise and
understandable manner. Quantitative analysis would be out of the question considering
the scope of this essay and the fact that the subject area is stretched over a long period of
time, from the 1940’s to the 1980’s. For this reason I have used a qualitative approach
as opposed to a quantitative approach in my choice of research material which will
involve giving more time and attention to a relatively small number of sources.

1.5 Terminology

Printed text
The term printed text in this thesis is: “A term used as a general material designation to
designate printed material accessible to the naked eye e.g., a book, a pamphlet [...]” (The
ALA glossary, 1993, p.227). It should be noted that the term printed text also means
mechanically printed text as opposed to hand written text. It is also important to point
out that printed text here signifies a vessel or receptacle for storing and disseminating
information (see chapter 1.2).
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Geoffrey Nunberg points out that a printed text is two distinct objects: (1) It is the text
itself, the letters and words on the page, the object that the reader actually engages, and
(2) it is the work, or the intelligible message, the meaning or content behind the text
printed on the paper (Nunberg, 1993, p.27-28). It is not uncommon that we refer to both
of these aspects at the same time when speaking of the text or the work, according to
Nunberg. No distinction will be made in the thesis between these two but, as pointed out
earlier, I am more concerned with the text as a physical object rather than the text as a
work.

When comparing printed text with other forms of media another important distinction
must be made. The terms book and printed text must not be confused or equated with
each other.
Elizabeth Eisenstein points out that the two phenomena, printed material and the book,
must be treated separately as both have very different histories (Eisenstein, 1997, p.259).
I agree with this. The book or codex has its origins in the first and second century AD
when it slowly replaced the roll (or volumen in Latin)3. However, we must remember
that these books were hand written, not printed. On the other hand, the mechanical
production and reproduction of printed materials came about in the late fifteenth
century. The important point here is that the form of media we know as the book is
much older than printed text.
As Eisenstein points out not all authors keep this distinction in mind. This is also true
for many of the authors that I will be presenting in my thesis. Alex Soojung-Kim Pang
points out that this sort of rhetoric which reduces the many different forms of printed
text to one form of media, such as monographs or novels, is typical for the conflict today
between the old media and the new (Pang, 1998). This “[...] oversimplified view of both
electronic and print media, blinds us to many important and subtle continuities between
them [...]” (Ibid, p.8). It is indeed strange to read texts, which speculate on either the
survival or demise of various forms of media while ignoring at the same time the
complexity of these different forms of media.

Electronic or Digital text
In the thesis I refer to electronic text or digital text. This is text stored electronically with
the help of digital computers in the form of “[...] electronic code rather than in the form
of physical marks on a physical surface” such as printed text (Delany and Landow,
1993, p.7). Text stored in this way does not have to take up as much space as a physical
printed text and this allows for a variety of advantages if compared with printed text,
e.g. a significant saving in storage space. However it also involves disadvantages that
will be examined later in the thesis.

                                                
3 The ALA Glossary of library and information science, defines codex as follows: “Sheets of written
material fastened at one side and enclosed in a binding: the physical form of the modern book” (p. 48).
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1.6 Disposition

Chapter 2 consists of a presentation of Marshall McLuhan and his ideas. In particular his
thoughts on what he termed the “laws of media” will be explained. Chapter 3 will cover
the period between the 1920’s and the mid1940’s. Here I will explain the need for media
improvement experienced by the scientific and educational communities in the USA and
the attempts to satisfy this need put forward by Fremont Rider.
In chapter 4 I will point out how the onset of the Second World War heightened the
need for a solution to the information problem. Here we will see how the problem
developed in to one of national security. A most important person at this time is
Vannevar Bush who proposed a solution to the problem.
In chapter 5 J.C.R. Licklider and the outbreak of the Cold War provide the research
settings. This chapter looks at the developments under the 1950’s to the 1960’s put
forward by Licklider to solve the information problem. An important development being
that digital technology makes its entrance.
Chapter 6 will examine Theodor Nelson and his Project Xanadu. Here we will see how
digital technology combined with ideas from Bush and Licklider were used as the basis
for Nelson’s solution to the problems associated with printed text. The time period here
stretches from the 1960’s to the 1980’s.
Chapter 7 examines the forms of media using Marshall McLuhan’s ideas on the “laws
of media”. Here, previously identified characteristics of the media, from chapters 3 to 6,
will be examined more closely. The conclusions drawn from the research and
McLuhan’s model will be examined in the discussion section of this chapter. Chapter 8
is of a summary of the thesis.
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2 Marshall McLuhan’s Laws of media

2.1 Introduction

In chapter 7 I will use Marshall McLuhan’s ideas on what he termed the “laws of
media” to examine the media which are discussed in the thesis. This chapter on
McLuhan has been placed in the beginning of the study so as to enable the reader to
orientate himself/herself in McLuhan’s ideas facilitating a better understanding of the
essay where the laws of media will be implemented. It is worth remembering the main
points from this chapter when reading the remainder of the thesis as this will give a
better understanding of the thesis and the subject.

The laws of media are described by McLuhan as being a “heuristic device” which
consists of a set of four questions, a tetrad, which were developed in order to assist the
researcher in observing how man and society were affected by media, both new and old,
and their changing development (McLuhan, 1988). This tetrad is described by McLuhan
as “[...] an instrument for revealing and predicting the dynamics of situations and
innovations” (Ibid, p.105).
McLuhan was of the opinion that by using a heuristic method the researcher could
proceed to a solution, finding out things for himself by trial and error, instead of using
an underlying theory as a means of attack or defence. He emphasised that the laws of
media do not rest on any theory but are empirical, i.e., they are based on observation or
experiment. Thus, the laws of media form a practical means of observation enabling the
effects of media to be studied in detail drawing attention to “[...] situations that are still
in process, situations that are structuring new perception and shaping new environments,
even while they are restructuring old ones [...]” (Ibid, p.116).
He points out that these “testable and falsifiable” observations make up what he terms a
“New Science” (Ibid, p.3). It must be underlined however, that a heuristic method, even
if it is declared a “New Science”, does not release the researcher from his
responsibilities to the reader. He must still be aware of his eventual bias and subjectivity
and these should be made clear in the research.

It must be point out that the examination of the media addressed in this thesis using
McLuhan’s tetrad does not attain any form of absolute scientific “truth” or certainty
and the answers to the tetrad questions are subjective and open to discussion, and I
hope, development and eventual change. Indeed, the exact meanings of McLuhan’s
terms are not at all clear and, as we shall see in chapter 7, this has caused certain
problems. Because the research is primarily concerned with text dissemination and
storage the tetrad will be used to examine such aspects first and foremost. However,
the laws of media can also be applied to other aspects of media development, such as
social, technical and cultural.

It could also be pointed out that by attempting to use McLuhan’s ideas, which are to a
certain extent criticised and unpopular4, some light may be shed on whether they are of

                                                
4 See for example James O'Donnell (1996).



12

use in understanding media or not. The difficulties of understanding and implementing
his ideas will automatically be apparent and this may be of use to future students.

2.2 The laws of media

Marshall McLuhan published a number of books in the 1960’s in an attempt to analyse
and explain media development throughout the world, but specifically in the USA, and
the large-scale social transformation, which seemed to be taking place. One of these
books was Understanding media.
One of the more interesting point in Understanding media was McLuhan’s idea on how
electronic media would reduce geographical distance to an insignificant factor allowing
and encouraging contact between people through out the world (Ilshammar, 1999). Due
to media development, “the globe is no more than a village” where McLuhan believed
“[i]t is no longer possible to adopt the aloof and dissociated role of the literate
Westerner” (McLuhan, 1994, pp.4-5). McLuhan believed that media development
would bring about an improved “human awareness of responsibility” towards our
fellow man improving the situation for ethnic minorities and other underprivileged
groups (ibid). It is open to discussion if this development has been realised or not.
However, the term, global village coined by McLuhan, became well known and is today
used frequently.

McLuhan’s definition of the term media used in Understanding media was far-reaching
and unusual at the time of publication. A medium was by definition an extension of the
human body, either its physical or psychical capabilities (Ibid, p.90). For example, with
electric technology, “[…] we have extended our central nervous system […]” and the
printed book is looked on as, “[…] an extension of the visual faculty […]” (Ibid,
p.3/172). Another important point, which McLuhan emphasised, was that, “the medium
is the message” (Ibid, p.7). By this he meant that the type of medium used to transport a
message is of more importance than the message contained within because, “[e]ach
form of transport not only carries, but translates and transforms, the sender, the receiver,
and the message” Ibid, p.90).

These main ideas put forward in Understanding media were looked on as somewhat
unusual as McLuhan’s background was that of a literature professor and a humanist. In
this he deviated from most media researchers, who at this time had a background in the
social sciences rather than in the humanities (Dahlgren, 1999, p.8). This gave his
explanations of media development a somewhat unusual perspective causing mixed
reactions. Because of his humanistic background, he was viewed as being somewhat of
a lightweight, lacking true scientific significance. Also, his texts were of a non-scientific
character, best described as poetical or mystical, with ideas and examples taken from the
world of literature. On top of all this, they were also difficult to understand (Ilshammar,
1999). However, McLuhan’s difficult prose did not cause the main problem.
McLuhan spoke of media development in prophetic terms, and as James O’Donnell
points out, as he discusses McLuhan’s theories, “[...] prophecy is a mug’s game”
(O’Donnell, 1996, p.47). Such prophecies are not of any practical use and if judged as
history or sociology, they fail to be of any definite benefit to science (Ibid). Because of
this, McLuhan was soon abandoned by the academic community who found that when
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the initial excitement had subsided, his sweeping conclusions and somewhat cryptic
terminology had little to offer (Dahlgren, 1999, p.8). Another problem with McLuhan
was his tendency to view technological development, much more than economic and
political conditions, as a deciding factor in social development and change (Ibid, p.13).
Such a view is today frowned upon and we are more inclined to favour the view that
several different factors working in combination, for example economical and political,
play an important part in determining social development (Ibid). McLuhan’s
technological deterministic view also expresses itself in the form of an uncritical
approach to media development. This means that he placed too much faith in
technological developments expecting them to offer solutions to social problems which
can only be solved by, for example, human intervention.

On the other hand, McLuhan’s strength lay in his understanding that the new electronic
media, especially television, were changing society and, in order to fully understand
these changes, a deeper understanding of the various media forms was necessary (Ibid).
I agree with Ilshammar when he points out that this is where we find a use for McLuhan
today. As Lewis Lapham emphasises in the introduction to the 1997 edition of
Understanding media, much of what McLuhan had to say makes a good deal more sense
today than it did in 1964 because of the development of digital media (McLuhan, 1994,
xi). Also, I think it is safe to agree with Ilshammar who points out that McLuhan has
been rediscovered by the “digital generation” resulting in new articles and republished
books, in both English and Swedish (Ilshammar, 1999).
If a critical distance is maintained, because of the previously outlined shortcomings of
McLuhan’s approach, he offers a perspective, which focuses on the media and their
different aspects emphasising the influences on society and the individual, which they
have played (Ibid).

The criticism aimed at McLuhan and Understanding media did not go unanswered. Eric
McLuhan describes in the preface to Laws of Media how his father was in the process of
gathering together information for a new revised edition of Understanding media which
was to answer some of the criticism aimed at the “difficult” or “impossible” book
(McLuhan, 1988, viii). However, most important was to come to terms with the
accusation that the book was “not scientific” (Ibid). In order to do this, McLuhan had to
ask himself, “[...] what constitutes a scientific statement” (Ibid). He explains, “[w]hen I
came across Karl Popper’s principle that a scientific hypothesis is one that is capable of
falsification, I decided to hypothesize the Laws of Media” (McLuhan, 1977, p.175).
With the help of Karl Popper’s ideas McLuhan began asking, “[w]hat statements can we
make about media that anyone can test - prove or disprove - for himself? What do all
media have in common? What do they do?” (McLuhan, 1988, viii).

The answers to these questions were found to be four in total, which came to be used to
make up what McLuhan called the four “laws of media”, which formed a “tetrad” or
four part model (McLuhan, 1988, p.7). The tetrad consisted of  “[...] general, verifiable
(that is, testable) statements [...]” which McLuhan meant could be asked of any medium
constructed by man (Ibid, p.7). The tetrad or four laws of media can be used to “[...]
provide a ready means of identifying the properties of and actions exerted upon
ourselves by our technologies and media and artefacts” (Ibid, p.98). These four
questions were:
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• What does it enhance or intensify?
• What does it render obsolete or displace?
• What does it retrieve that was previously obsolesced?
• What does it produce or become when pressed to an

extreme? (Ibid, p.7)

As previously pointed out, McLuhan intended the tetrad to be used as a “heuristic
device” enabling researchers to examine media and media development drawing
conclusions by trial and error. By developing this empirical method McLuhan seems to
have hoped to come to terms with the criticism aimed at his earlier “non-scientific”
publications (this I feel is true as it was his son who published Laws of media some
eight years after his fathers death in 1988).

First, by asking the question, “what does the medium enhance or intensify?” it will be
found that a new medium tends to accelerate, enlarge or promote a property or distinct
attribute enabling a new range of activities to be carried out by the user of that medium
(Ibid, p.98). An example of this is how radio enhanced instant aural communication, for
example over a large geographical area (McLuhan, 1977).

On the other hand, this enhancement or intensification tends to push aside, lessen or
make obsolete a previously important aspect of an already existing medium. Radio, for
example, “[...] tended to detract from the importance of print”, according to Paul
Levinson who has written an introduction to the 1977 McLuhan text (Ibid, p.173). What
he is underlining here is how radio, an auditive medium, detracted from the importance
of the printed newspaper and the important roll this printed medium held as the
foremost disseminator of news.

While a medium tends to enhance one property or aspect and lessen another, the third
question asked of the medium reveals a propensity to retrieve or revive yet another
aspect of a medium, which has earlier been antiquated. This aspect is “brought back to
life” as it were, revived, to exist once more as an attribute of the new medium. But
retrieval is not simply a case of revival, some change must have taken place, some
“translation or metamorphosis” is necessary to place it into relation to the new
conditions and environment (McLuhan, 1988, p.101). An example of this is how radio,
first detracting from the importance of printed text, reintroduced, and even reinforced,
the importance of aural communication, which had been earlier antiquated, or
overshadowed, by written communication (Ibid). If I understand Levinson’s example
correctly, he means that the telephone became an important tool for the journalist who
reported news to the editorial office orally before it became printed text in the form of
newspapers.

To assist understanding what I have said so far let me summarise. We have an example
of radio enhancing instantaneous aural communication but at the expense of printed
text, which it partly displaced. This development of radio however, revived oral
communication, the importance of which had earlier been detracted from by the
development of written forms of communication.
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Finally, a medium can “flip” or “[...] reverse what had been its original characteristics”,
as McLuhan explained, giving rise to a different form of media altogether (Ibid, p.99).
The example given by Levinson to explain this final change is what he understands as
the development of television from radio, an acoustic medium giving rise to a visual or
pictorial medium (McLuhan, 1977, p.171). However, this change or reversal only
happens if the medium is “[...] pushed to the limits of its potential [...]” and “[...]
pressed to an extreme” (McLuhan, 1988, pp.99/7).

The idea that a medium can flip or reverse was first developed in Understanding Media
(McLuhan, 1994, orig. published 1964) in chapter two entitled “Media hot and cold”.
Here we can read McLuhan’s ideas on how a medium reverses or changes into another
form, but in 1964 these changes were referred to as “break boundaries” (Ibid, p.38).
McLuhan explains:

“One of the most common causes of breaks in any system is the
cross-fertilization with another system, such as happened to print
with the steam press, or with radio and movies (that yielded the
talkies).” (Ibid, p.39, parentheses as in original).

Another example is how, “[t]he alphabet, when pushed to a high degree of abstract
visual intensity, became typography” (Ibid, p.23). But the exact cause of this change is
left unexplained for the reader. As previously pointed out, forms of extreme pressure
pushing a medium to the limits of its potential were important in bringing about such a
break or change. However, my attempts to identify what forms of extreme pressure that
are meant in this instance have not led to a definite answer or better understanding of
McLuhan’s ideas. Nor have the limits of potential been identified satisfactorily.
I find the reversal aspect of the tetrad is also unsatisfactorily explained in Laws of
media. This is despite the fact that McLuhan supposes that, “[t]he principle that during
the stages of their development all things appear under forms opposite to those that they
finally present is an ancient doctrine” (McLuhan, 1988, p.106). Because of this lack of
understanding, very little attention will be given to determining the reverse potential of
the media discussed in this thesis.

With this model as a basis for improving the understanding of the media examined in
the essay I will continue with the rest of the study. As pointed out, the explanations in
this chapter should be kept in mind when reading the essay.



16

3 The Micro-card

3.1 Contextual background

First let me present the conditions in the USA that gave rise to the perceived need for an
alternative to printed text. The years following World War I gave science a new status in
American society. It was realised that scientific research played an important role in the
outcome of international conflicts and that by organising scientific research and making
the results more readily available and accessible new goals could be reached and both
national and international conflicts could be solved. During World War 1 scientists and
engineers working for the war effort under central direction were very effective and it
was found that coordinated research gave better results than working in isolation
(Farkas-Conn, 1990, p.11). This new perspective brought the government around to
seeing how scientific research and development could also be of great benefit to the
welfare of the country even in peacetime if properly organised (Ibid). But one important
fact which was to play a major role in making this possible was the improvement of the
science communication system, which many felt needed attention and updating. By
providing the scientific community with an improved infrastructure it would be possible
to exchange scholarly information more efficiently and research could be carried out
more effectively (Ibid).

The problem was that the body of literature which scientific research had produced, both
before and after the war, was not being utilised as it should have been. Because of the
change in status of scientific research these information handling problems were no
longer the sole burden of librarians. The war had brought the Federal Government
around to seeing what a threat these information-handling problems could be to the
welfare of the nation and it was decided that information professionals in government-
established agencies around the country should address these problems. However, the
financial crash of 1928 brought about the realisation that the National Research Fund
would not be available to support such agencies (Ibid, p.12). Financial support would
have to come from private profit-minded industry (Ibid).

In the late 1920s, Watson Davis was the director of Science Service, a privately funded
organisation that had as its goal to bring a greater understanding of science to the
ordinary man in the street and “[...] extend scientific methods to sociology, economics,
and politics” (Ibid, p.13). This led Davis to propose the formation of the ADI (American
Documentation Institute) in 1937 where he expanded some of his early ideas such as
“[...] to advance and extend the ways in which research results could be made available
to enhance the work of scientists [...]” (Ibid, p.15). These improvements on the
problems of scientific publication also involved investigating alternative forms of media
for scientific text publication and dissemination (Ibid).
Replacing or complementing printed text was regarded by Davis as a necessary step in
improving the dissemination and storage of scientific research results as he looked on
printed text as being cumbersome and restrictive to the flow of scientific information. In
order to improve on this situation Davis proposed using microfilm, which was seen to
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be the answer to many problems associated with printed text. As William Birdsall points
out, in the 1930’s it was hoped that:

“Microfilm would revolutionize library services. It would free
scholars from the limitations of the printed text and overcome
the barriers created by the geographic distribution of printed
material.” (Birdsall, 1994, p.8).

This particular time period is one of the first instances in which a serious effort is made
to find a new medium which can challenge and improve on the functions of printed text.
It is also a time when several other factors began to play an important part in deciding
the future of printed text, for example, the involvement of privately financed
development organisations in developing alternative forms of media. An example of this
being the Science Service which was sponsored by E.W. Scripps, a successful
newspaper publisher (Farkas-Conn, 1990, p.12). It was here that the foundations were
laid which led to printed text losing its monopoly of public communication due to the
rise of other forms of media, a significant fact in the history of printed text (Lacy, 1978,
p.21).

To summarise, America had undergone a transformation, roughly between 1880 and
1939, from industrialisation to electrification. The government realised that scientific
development was of significant benefit to the nation’s welfare. After World War I it was
realised that centrally organised scientific research functioned more effectively than
independent researchers in isolated laboratories. However, a fast and steady increase in
the amount of scientific research information was causing problems, problems of
storage space, recall and also dissemination. With the improved status of science for
national welfare this was looked on as a problem that could threaten national security.
New and improved ways of handling scientific information were called for and the
benefits of microfilm were examined.

3.2 Fremont Rider and his interpretation of the information problem

The key figure in this chapter is Fremont Rider. Rider became librarian of Wesleyan
University’s Olin library in 1933 (Rider, 1993). During his time at Olin he challenged
tradition and experimented with new ideas. One of his ideas was a new form of compact
shelving for rarely used books, a practical solution which met with criticism. Because of
his provocative writing and his practical solutions to problems he was in great demand
as a speaker and was often asked to give advice on information and library problems. He
wrote The scholar and the future of the research library in 1944 while employed as
librarian at the Wesleyan University library (Ibid).

The inefficiencies in scientific communication were realised in the college and
university libraries around the country as these were familiar with cataloguing and
indexing what was then referred to as “documentation” i.e. printed material in diverse
forms such as books, periodicals and newspapers. Working as a university librarian
Fremont Rider was very much aware of the problems associated with the growing
amount of scientific research information. He began to investigate the reasons for the
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problem of growth in order to come up with a solution. He had based his studies on
“hard data” such as statistics on the growth of college, university and research libraries
holdings in the United States, from 1831 to 1938, and found that:

 “[E]ver since college and university libraries started in this
country, they have, on the average, doubled in size every sixteen
years.” (Rider, 1944, p.8).

This growth was a direct result of the expansion of universities opening new colleges
and schools in order to teach new subjects which indirectly gave rise to an increasing
pressure on research libraries to keep up with this expansion (Ibid, p.14). First, these
developments demanded that new, previously uncollected, research material be added to
the university libraries. Second, because of an increase in financial support, the
acquisition of previously published background materials in already established subjects
which the college and university libraries were already teaching, were now being made
available. This gave the libraries the chance to complete their collections of older
material mainly from Europe (Ibid, p.15). Third, the publication of contemporary
research results in the form of periodicals and research reports were also exerting
pressure, forcing research libraries to collect and make available these research results.
Finally, government publications were also demanding a place within the walls of the
research libraries (Ibid).

Four problem areas, which were effected every time a new volume was added to a
research libraries collection, were identified and listed by Rider:

1. Acquisitional cost when the volume was originally purchased.
2. Physical preparation for use, which involved, among other procedures, binding.
3. Bibliographical preparation or cataloguing.
4. Storage of books on shelves and maintenance thereafter. (Ibid, p.30)

This problem of research library growth involved an ever-growing financial strain for
research libraries. As pointed out in the study by Rider, many volumes were added to the
library without being purchased, such as gifts, etc., but these volumes were still a
financial burden demanding binding, cataloguing and storage (Ibid, pp.31-32).

This expansion of the holdings and their physical size posed a real threat that could only
be improved on if more libraries were built. This was the most visible of all the four
factors, which Rider addressed - the problems with storing printed text: “[...] a book is a
very solid bit of substance. It takes up definite room on a shelf, and it isn’t
compressible” (Ibid, p.39). As noted by Rider, book storage was not as large an expense
as the other factors but “[...] it is the most spectacular, for it is here that doubling every
sixteen years becomes tangible and visible” (Ibid). The other problem areas could,
theoretically at least, be improved on, but a book took up a space on a shelf, and there
was apparently nothing one could do to improve on that situation.
Fremont Rider saw this as the most threatening factor that librarians and people
involved in education faced. He understood the problem to be more than a threat to
libraries and education; this problem could pose a threat to civilisation itself that might
“[...] die of suffocation, choked in its own plethora of print” (Ibid, p.14).
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What Rider put foreword, as a solution was a whole new way of looking at the
information problem. He explains the failure of previous attempts to solve the problem
by questioning the library axioms of his time (Ibid, p.90). He questioned many accepted
self-evident truths like “[...] libraries are collections of books: books are stored on
shelves: library materials have to be catalogued: catalogues have to be made on cards
[...]” (Ibid). The result of this approach was that he realised how the growth problem
was not one problem but several problems interconnected “[...] tied up in a veritable
mesh of inter-relationships” (Ibid). By proposing one solution he proposed a solution for
all four-problem areas together.

3.3 The alternative form of media proposed by Rider: The micro-card

The potential of microphotograph as an alternative to printed text was an idea that had
been suggested around this time by, for example, Watson Davis. Davis saw great
potential in proposing microfilm copies to be used to protect valuable documents from
vandalism or for preserving decaying documents (Farkas-Conn, 1990, p.17-18). These
were advantages which appealed to those looking for an alternative to printed text and it
was just microphotograph which was to be the significant factor in Rider’s idea. But
Rider went further than most of his contemporaries by challenging established routines
and practices in the library by asking the following question:

“[ W]hy might we not combine the micro-texts of our books, and
the catalogue cards for these same books, in one single entity?
in other words, why could we not put our micro-books on the (at
present entirely unused) backs of their own catalogue cards?”
(Ibid, p.99, italics and parentheses as used in original)

This combination was to be called a “Micro-card” (Ibid, p.99). Rider’s micro-card
should not be confused with conventional microfilm or the microfiche. As Klaus
Musmann points out the micro-card “[...] consisted of a sensitized sheet of paper on
which a reduced text was reproduced. This method was even more economical than the
production of microfilm” (Musmann, 1983, p.118). The micro-card was a flat sheet of
photographic paper measuring 70 x 120 mm, a standard size suggested by Rider which
suited the size of the standard card catalogue (Rider, 1944, p.110). Rider calculated that
on one single sheet of photographic paper of this size, or one single photographic frame
(one photograph), a micro-card producer or “publisher” would be able to fit some 250
pages of photographed text (Ibid, p.113).

Rider’s proposition of being able to fit so much text on to one single micro-card must be
examined in relation to the available microprint “standard” of the time. He estimated
this standard in regard to the Readex Corporation’s production of micro text pages
because this was the only micro text available for comparison (Ibid, p.113). Rider
estimated that by “manipulating” the printed pages to be photographed he would be able
to increase the amount of text in one micro text from the standard 100 pages of
photographed text in a micro text produced by the Readex Corporation to 250 pages of
text in one micro-card (Ibid). This manipulation of the text to be photographed involved
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first, minimising the amount of blank space between pages, and second, using several
copies of a book when photographing the text in order to “[...] copy in such a way as
will enable us to photograph at one time, not two, but just as many pages as we can get
in our frame” (Ibid, p.115). Thus, it would be possible to fit up to 250 pages on one
photographic frame using the usual reduction rate, which was being implemented at the
time for microfilming newspapers (Ibid, p.116).

Rider explained how his micro-card had several advantages when compared with
microfilm by using an example from history. By pointing out how manuscripts in roll
form were discarded for “flat books” by mankind because books were easier to handle,
more compact to store and more durable, Rider made it sound like an obvious step to
leave microfilm reels behind in favour of the “flat” micro-card (Ibid, p.105). Using rolls
of microfilm had similar disadvantages when compared to scrolled manuscripts being
difficult to use in combination with reading machines that took time to load and often
lead to damage of the microfilm (Ibid). Reels of microfilm were also difficult to browse,
more expensive than paper and liable to deterioration (Ibid).

The micro-card could be produced, “[...] entirely by photography, photographing the
original text matter on a regular negative film, and from it making positive photo-print
copies on ordinary sensitized paper by the usual photographic methods” (Ibid, p.107).
Not only did its production sound simple, the micro-card text could be photographed
directly on to the catalogue cards (being a flat sheet of paper measuring 75 x 125 mm) if
an ordinary “sensitized card” or paper was used (Ibid). This sensitized photographic
paper was available - it was only for the librarian to order it from the manufacturer in
the standard catalogue card size (Ibid).

By placing books, articles and other texts on the back of catalogue cards in microform,
Rider hoped to reduce library costs and improve access to research materials while at the
same time saving space. He also pointed out that by combining old and new - library
card and microform technology - he was offering the micro-card user something quite
unique. The point was that if you found the catalogue card, you automatically found the
text you were looking for because the text of the document was affixed to the back of
the bibliographic reference in the card catalogue (Ibid, p.168). This led to the storage of
a copy of the printed text being unnecessary.

“The borrower has no waiting time whatever: he gets his “book”
immediately. There is no stack-deck searching for books,
because all the “books” are right under the borrower’s hand in
the catalogue.” (Ibid, p.170, italics and citation marks as used in
original)

Rider listed among other advantages of the micro-card the possibility for a library user
to have a “micro-card library” in his own office or home if he wished. This was possible
because of the reduction in costs in producing micro-cards as opposed to printed texts
and also because of the reduction in physical size of such a micro-card library (Ibid,
p.171).
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As pointed out earlier in chapter 3.2, Rider listed four factors that were involved every
time a new addition was added to the holdings of a research library. How was the micro-
card to improve on these four factors simultaneously as Rider meant it would?
Rider proposed an average saving of 96% in the initial purchase cost of the microform
(Ibid, p.100). When produced in editions of one thousand or more, mechanically
reproduced micro-cards were considerably less expensive than a paper edition. The
reason for this saving was that 250 printed pages of text could be photographed on one
single frame of film, 70x120 cm (Ibid, p.113). This negative could then be used to
reproduce micro-cards at a very low cost, something between one and ten cents,
according to Rider (Ibid, pp.109-110).

Storage costs could be reduced by 100% because, as Rider pointed out, the space on the
back of a catalogue card is unused and would have been in the catalogue drawer
anyway, whether there was anything printed on it or not (Ibid, p.102). Binding costs are
also reduced by 100% (Ibid).
One of the most important advantages with the micro-card was its space saving
capabilities. Rider estimated that the micro-card allowed for space saving of up to 99%
(Rider, 1944, p.91). The reduction in size and weight also allowed for cheap and fast
transportation of text, for example, by post.

3.4 Research questions

Research question number one has been answered in chapter 3.1 and 3.2. Question
number two has partly been answered. This was done in chapter 3.3 by describing the
form of medium proposed by Rider to help alleviate the information problem. I will now
look at the second part of question number two: How did the micro-card compare with
printed text with regard to storing and disseminating text? The answers to the tetrad
questions will be developed further in chapter 7.

3.4.1 Storing text

Rider understood the impact of the tremendous increase in research material. What he
realised was that the content of a text, its message, would have to be separated from the
medium, the printed page, if a saving of space on the library shelf was to be realised.
This was indeed possible with the microform and the construction of the micro-card. To
use McLuhan’s terminology, this characteristic of micro-card could be said to have
“enhanced or intensified” storage possibilities. There can be no doubt about the space
saved by microforms nor their ability to store text, but other disadvantages caused the
micro-card and the microform to be ignored.

Rider’s micro-card did not meet with the success that one might have expected after his
predictions on the future expansion of the holdings in research libraries. The argument
that space could be saved in the research library was simply not strong enough to
convince the people involved in decision-making, i.e. politicians and librarians, that the
micro-card provided an answer to their problems. There were other serious drawbacks
with the micro-card that played a deciding role in its destiny.
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As we know, printed text needs no other medium or machine to assist the reader in
accessing the text, or the message, contained within, it allows access to a message
without any assistance from other gadgetry or appliances. This quality of printed text is
not something that could be equated with the micro-card. This was a serious drawback
for the microform in general not just the micro-card. Klaus Musmann points out: “[...]
neither librarians nor manufacturers ever developed a truly portable microform reader.
This failure, more than any other development, seems to have been responsible for the
lack of popularity of microforms among the reading public” (Musmann, 1993, p.119).

Susan Cady blames this lack of development of a satisfactory micro-card reader on the
private sector. “The commercial sector made a profit from the easy filming process but
avoided the complexities and economics of developing high-quality images, good
portable readers, and well-indexed materials” (Cady 1990, p.379). This problem of the
microform reader not being able to provide the reader with satisfactory image sharpness
and the fact that these reading machines were only to be found in libraries and other
institutions are problems which were never solved, according to Cady (Ibid). She goes
on to point out that there are limits to the inconvenience or discomfort which scholars
and researchers will tolerate when using such research material (Ibid).

The problems outlined above must be taken into consideration when we look back on
the failure of the micro-card. However, I feel that the micro-card has certain advantages
when we look at its storage capabilities with regard to text. Karl-Erik Tallmo writes of
the problems with older forms of information storage, for example magnetic computer
tapes (Tallmo, 1993). These tapes are obsolete today because the hardware to run them
on is now out of date and no longer functioning (Ibid, p.4). This problem is a serious
one. There is no form of media that is not at risk of being made obsolete in the near or
distant future. However, the relatively simple microform could prove to be one of the
candidates that archives and libraries need to consider when debating on what form of
medium to choose to preserve text for the future.

3.4.2 Disseminating text

By photographing and miniaturising the printed page Rider made it possible to
disseminate text without pages and pages of paper. This idea of using microforms to
disseminate text was not Rider’s idea alone, but he developed the idea of using the
micro-card specifically for library use. This new form of text dissemination was
heralded as a significant innovation, which it was hoped would revolutionize library
services (Birdsall, 1994, p.8)
The ideas of using microforms for disseminating text was a new and unproved form of
technology, which the librarian of the mid 1940’s had little chance in ignoring.
Microforms were “The Technology” of the time and, as Cady points out, librarians had
no other alternative but to adopt microforms given the rapid growth of literature and
their limited resources for purchasing and storing publications (Cady, 1990). The
proposal by Rider to replace research material made up of printed text with the micro-
card moved the attention of the scholar and researcher to a medium which was new and
exciting for all involved. Access to information was now to be provided by a medium
new and previously unknown in the library.
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As pointed out, research results were not being made available within a reasonable time
period to other researchers because of the delays caused by traditional publishing and
the need to distribute printed text. The micro-card offered a solution to this problem as it
radically reduced the volume of the object that had to be transported in order to
distribute text. The micro-card allowed text dissemination by postal services as it
weighed a fraction of the weight of a printed text and it also had a much reduced
volume. This meant that the micro-card could have made it possible for national and
international libraries to obtain research material at a much lower cost than printed
research results on paper (Ibid, p.377). Interlibrary loans could have been made on
micro-cards reducing the cost of postage and shipping (Ibid). This reduction in the
volume of the medium which now could be used to distribute and store text led to a
“retrieval or revival” of the manageability of text, if described using McLuhan’s terms.
This point will be developed further in chapter 7.

However this improvement on the voluminous and cumbersome printed text was not
developed sufficiently to make this development widely realised. The advantages
provided by the micro-card, such as low cost purchasing of research material combined
with the low cost of reproduction and distribution, were more or less ignored by those
concerned (Ibid).

After examining the history of the micro-card I find it interesting how the development
of microforms and micro-card offered an alternative medium for storing and
disseminating text. Up to this point in time, printed text had held a form of exclusive
monopoly on text storage and distribution but this monopoly was now “obsolesced”, or
at least its importance was reduced, if considered using McLuhan’s model.

3.5 Summary

The relative success of the digital media and the failure of the micro-card can be
attributed to what Quirk and Carey point out as being due to the fact that:

“[E]ach of the modern media has increased the capacity for
controlling space. They do this by reducing signalling time (the
gap between the time a message is sent and the time it is
received) between persons and places.” (Carey and Quirk,
1989a, p.136, parenthesis as used in original)

The micro-card did reduce “signalling time” but not to the same extent as the digital
media which were to follow. The micro-card still needed another medium or channel to
distribute it, for example, a road or railway. But, as we shall see the digital media took
care of this problem and others besides, proving that digital technology went beyond the
need of a container for distributing text.

This statement may well apply to the micro-card, and as we shall see even the memex,
but it is at the same time reducing the discussion to the level of technological
determinism. The failure or success of a medium must be looked at in relation to the
social and political conditions which play an important part in deciding the future of
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media and other artefacts within society. This social aspect of media development needs
to be examined if a complete understanding of the place of various media in our society
is to be fully understood, especially in the case of the micro-card5. As the reasons for
failure or success are not a priority in this thesis they will not be examined closer.

                                                
5 Such an idea is partly outlined by  Michael Harris and Stan Hannah (1993).
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4 The Memex

4.1 Contextual background

Also in this chapter we will see how the research community was affected by the
profusion of printed text that was looked on as being ever increasing and ever
threatening. To better understand why Vannevar Bush proposed a solution to the
information problem involving a machine we need to first look at his background and
the situation in the America between 1940 and 1950.
Even before World War II it was recognised that scientific literature was expanding
faster than man’s ability to understand or control it. During World War II science
information and technological literature was published in vast amounts aggravating the
problem. However, scientific communication had become so important during the war
that it was given the highest level of national priority throughout the war years and
continued at such a pitch even after the war (Farkas-Conn, 1990, p.99). In order to find
solutions and eliminate the problems, new information units working in close
coordination with research and development programs were formed by the federal
government. Their goal was to develop new ways to improve dissemination and use of
these research results (Adkinson, 1978, p.30).
One such project funded by the federal government was The Office of Scientific
Research and Development (OSRD) headed by Vannevar Bush during the Second
World War. Bush was an engineer, an inventor and an administrator who was familiar
with coordinating scientific research (Nyce and Kahn, 1989, p.214). One of the
functions of the OSRD was to interact with British scientists agreeing to exchange
information on weapons development (Farkas-Conn, 1990, p.102). This cooperation
entailed exchanging vast amounts of printed documents between the United States,
Britain and Canada. With his experience of coordinating the scientific research in the
OSRD Bush gained valuable knowledge in understanding the needs of the scientific
community and the problems surrounding the dissemination and storage of research
results.

Before the end of the war, President Roosevelt made plans to redirect the scientific
research effort developed during the war years to improve the nation’s health by creating
jobs which he hoped would avert a post war depression, lifting the national standard of
living (Farkas-Conn, 1990, p.108). Bush pointed out in his response to the president that
he believed that the results from research carried out during the war should be made
public in order to help realise this vision. This could be brought about by lifting
restrictions imposed during the war on scientific research, which was classified as
confidential or secret, except in areas that might threaten national security (Bush, 1945b,
p.189).
Bush, along with Roosevelt and later Truman, believed that advancements in scientific
research should be made public thus benefiting all mankind. The public had paid for the
war effort and they should benefit from the information gathered during the war (Farkas-
Conn, 1990, p.103). But how was this to be realised? The printed literature gathered
during the war - research results from the government, documents from the Allied forces
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and documents captured from the enemy brought about “[...] an urgent quest for
information retrieval systems that lasted through the 1960’s” (Ibid, p.110).
However, the war had shifted the centre of importance of finding a solution to this
problem away from librarians and those directly concerned with handling
documentation. As Boyd Rayward put it:

“The importance of the war in introducing scientists and
technical personal with a wide variety of backgrounds to
problems of documentation, of handling printed information in
an increasingly diverse number of formats to meet the range of
needs to which the information was relevant, and the
experimental approach of these persons to mechanical solutions
cannot be stressed enough. “ (Rayward, 1985, p.126)

This led to new approaches in disseminating, accessing and storing documents and also
the development of “[...] mechanical devices that could be used when searching
technical information” (Farkas-Conn, 1990, p.110). As we will see, Vannevar Bush
developed such a mechanical device, but only in theory.

4.2 Vannevar Bush and his interpretation of the information problem

Vannevar Bush wrote his article As we may think in 1939 but it was first published in
the closing months of the Second World War, July 1945 (Nyce and Kahn, 1989, p.215).
The article was about the growing mountain of research results that were a direct result
of the coordinated scientific research carried out during World War II. This
overproduction of research results was, however, not a problem according to Bush. The
real problem lay elsewhere: Researchers and scientists were being forced to consult this
ever growing record of research using methods which had not been improved on since
the 18th century, “[...] in the days of square-rigged ships” as Bush put it (Bush, 1945a,
p.102).

“The difficulty seems to be, not so much that we publish unduly
in view of the extent and variety of present-day interests, but
rather that publication has been extended far beyond our present
ability to make real use of the record.” (Ibid, p.102)

It was the process of selection which Bush saw as being in need of updating, because
without the ability to select appropriate documents the researcher would not be able to
profit from “[...] his inheritance of acquired knowledge” (Ibid, p.105).
This problem according to Bush was basically a problem of access and selection, “ […]
largely caused by the artificiality of systems of indexing” (Ibid, p.106). But also the
library and the librarian were criticised by Bush for not providing a solution to the
information problem. Librarians were seen to be partly to blame for lagging behind in
the adoption and development of mechanisms that would assist them in their work while
the library building entrapped within its “four stone walls” the collected memory of
scientific endeavour and achievement making retrieval and searching for records
difficult (Ibid).
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Bush used a concrete example of what this difficulty in accessing relevant information
could mean for scientific research. This example has previously been explained in
chapter 1.2 of this thesis under the term information problem.

4.3 The alternative form of media proposed by Bush: The memex

Having identified the problem Bush used his knowledge of several disciplines and
borrowed from them to propose a solution. As Nyce and Kahn point out, the first
mention of a “desk-like device” to be used in helping to store large amounts of text in
microform can be found in The inscrutable past written by Bush in 1933 and re-
published in Endless Horizons (1946). In this short article Bush looks back on and
outlines for the reader the conditions under which “[...] a professor in some northern
urban university [...]” lived and worked in the early 1930’s (Bush, 1946, p.2). The
interesting point is the professor’s library that Bush looks back on in a critical manner.
“Long banks of shelves contained tons of books […] He had to paw over cards, thumb
pages, and delve by the hour. It was time-wasting and exasperating indeed.” (Ibid, p.9)

This less than favourable presentation of the research library of the 1930’s is a contrast
to the possibilities offered by microfilm outlined in the same article.

“The idea that one might have the contents of a thousand
volumes located in a couple of cubic feet in a desk, so that by
depressing a few keys one could have a given page instantly
projected before him, was regarded as the wildest sort of fancy.”
(Ibid)

Bush never developed his idea on why this “desk” was necessary. He simply warns the
reader not to take such possibilities too lightly. However, Bush developed the idea of a
”desk” containing several thousand volumes on microfilm later in another article.
In this article, “As we may think”, published twelve years later in 1945, the information
problem is analysed and the “desk” like device is presented as a solution.

 The machine, “[...] which is a sort of mechanized private file and library”, looked like
an ordinary writing desk and was called memex (Bush, 1945a, p.106). Memex was to
store all the documents that a person needed: “The matter of bulk is well taken care of
by improved microfilm” (Ibid, p.107). Microphotography, microfilm, photocells,
keyboard machines for accounting, punch-card machines and mass production
techniques were a few of the technical components and ideas of the time which were to
be brought together to construct the memex, a machine which was to help satisfy the
information needs of researchers and scholars (Ibid, pp.105-106).
Microfilm would allow the user to store some five thousand pages of microfilmed text a
day in the desk’s storage space without ever filling it (Ibid). The microfilmed texts
would be available for purchase, ready for insertion into the memex. “Books of all sorts,
pictures, current periodicals, newspapers, are thus obtained and dropped into place”
(Ibid, p.107). The flexibility of the memex was to allow for the “direct entry” of notes,
photographs, memoranda and “all sorts of things” (Ibid). This was done by placing the
text or diagram on the “transparent platen” of the memex and depressing a lever (Ibid).
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The object was then photographed onto the microfilm stored in the memex by a form of
“dry photography” (Ibid).

Being mechanised, memex could be consulted with great speed and flexibility. Bush
describes this in the following way:

“If the user wishes to consult a certain book, he taps its code on
the keyboard, and the title page of the book promptly appears
before him, projected onto one of his viewing positions.” (Ibid)

By manipulating the controls of memex the user paged through the text displayed before
him. Even greater flexibility was demonstrated by describing how text comparison
could be carried out using memex, “[a]s he has several projection positions, he can
leave one item in position while he calls up another” (Ibid).

One of the main aims with such a machine was that it allowed for a new type of
indexing. As I have pointed out in the beginning of this chapter, Bush was dissatisfied
with the form of indexing being used in the libraries of the time.

“When data of any sort are placed in storage, they are filed
alphabetically or numerically, and information is found (when it
is) by tracing it down from subclass to subclass. It can be in only
one place, unless duplicates are used; one has to have rules as to
which path, will locate it, and the rules are cumbersome. Having
found one item, moreover, one has to emerge from the system
and re-enter on a new path.” (Ibid, p.106, parenthesis as used in
original)

This “artificial” form of indexing, as Bush termed it, meant that only given paths could
be taken in order to retrieve information. If the researcher deviated from the path then he
would not find the item he was searching for (Ibid). Instead, Bush suggested that
indexing was to be based on, and imitate as far as possible, the “natural” mental process
of the human mind, which he called the “association of thoughts” (Ibid, p.106). It was
the speed of this mental action that took place in the human memory, its intricacy and its
detail, which inspired him.

The association of thoughts in the human mind worked in the following way according
to Bush: “With one item in its grasp, it snaps instantly to the next that is suggested by
the association of thoughts, in accordance with some intricate web of trails carried by
the cells of the brain” (Ibid). Duplicating this process of association would help to make
retrieval of information easier,”[…] any item may be caused at will to select
immediately and automatically another. This is the essential feature of the memex. The
process of tying two items together is the important thing” (Ibid, p.107).

Bush goes on to describe a scenario of how researchers would create such a “web of
trails” using memex:
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“When the user is building a trail, he names it, inserts the name
in his code book, and taps it out on his key board. Before him
are two new items to be joined, projected onto adjacent viewing
positions. At the bottom of each there are a number of blank
code spaces, and a pointer is set to indicate one of these on each
item. The user taps a single key, and the items are permanently
joined. [...] Thereafter, at any time, when one of these items is in
view, the other can be instantly recalled merely by tapping a
button below the corresponding code space. [...] It is exactly as
though the physical items had been gathered together from
widely separated sources and bound together to form a new
book.” (Ibid, p.107)

These trails, unlike the human mind, do not fade with time because they are
mechanically recorded. When such a trail is recorded the user could follow it without
having to revert to searching for information filed alphabetically or numerically or by
tracing it down from subclass to subclass.  Also, having found one item, it would no
longer be necessary to “[...] emerge from the system and re-enter on a new path” as all
information would be stored in one single information system, memex (Ibid, p.106).

4.4 Research questions

Research question number one has been answered in chapter 4.1 and 4.2. Question
number two has partly been answered by describing memex, the form of medium
proposed by Bush to help alleviate the information problem. I will now look at the
second part of question number one: How did the memex compare with printed text with
regard to storing and disseminating text? The answers to the tetrad questions will be
developed further in chapter 7.

4.4.1 Storing text

Vannevar Bush chose to store texts on microfilm in the memex. The reasons for this
were one, to save space and two, to facilitate mechanically recalling texts. Both of these
points will be examined.

Memex was to store text on rolls of microfilm to save space: “In one end [of the
memex] is the stored material. The matter of bulk is well taken care of by improved
microfilm” (Bush, 1945a, p.107). This was not a new form of text storage but a
continuation of a trend that was popular in the USA since the 1920’s and 1930’s
(Rayward, 1985, p.124). Like others at this time, for example Fremont Rider, Bush
explored and experimented with the possibilities of using microfilm, described as the
grande idée of the 1930’s by Farkas-Conn (1990, p.169). As Nyce and Kahn point out,
microfilm allowed for “[...] miniaturization, complete fidelity of reproduction, freer
access to rare and original materials, and transportability” (Nyce and Kahn, 1991, p.50).
These were distinct advantages compared with printed text on paper. Microfilm also
allowed for mechanical manipulation, for example mechanically searching rolls of film,
in a way not possible with printed text.
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One disadvantage with microfilm is that it needs a microfilm reader to make it legible.
Had memex been constructed it might have solved the problem with a suitable
microfilm reader, as described in chapter 3.4 of this thesis, by allowing the user to
project the stored pages of text on to a screen (or screens) at will whenever he needed to
consult them. The memex was to provide even more service to the user by allowing for
a very personal form of indexing by building trails. Bush had proposed something quite
unique for the scholar or researcher but the memex was never built and the scientific
world did not benefit from its proposed capabilities.

Microfilm stores text in a way that is much more compact than printed text. An example
given by Bush demonstrates this by stating how “the Encyclopaedia Britannica could be
reduced to the volume of a matchbox” (Bush, 1945a, p.103). But this advantage became
insignificant as soon as one needed to access the microfilmed texts. The need for a
microfilm reader was a serious disadvantage when one compares microfilm’s ability to
provide access to text compared with printed text.

Mechanically searching rolls of microfilm, in a way not possible with printed text, was
another advantage of microfilm. Vannevar Bush was responsible for developing such an
invention, which facilitated searching rolls of microfilm with great speed - it was called
a “microfilm rapid selector” (Buckland, 1992, p.285). A rapid selector was a selection
device that would search coded rolls of microfilm for texts that the user wished to
retrieve. This form of microfilm selector used a “search card” - a card or templet with
the coding pattern sought by the user and a “stroboscopic lamp” - a lamp made to flash
intermittently (Ibid, pp286-287).

By using this technique the text could be retrieved and a copy made. Bush had taken this
idea one step further by developing a technique where by a very fast flash of light, from
a powerful stroboscopic lamp, made it possible to copy a microfilm frame without
stopping the film or the search (Ibid, p.287). Such a device could “[…] survey items at
the rate of a thousand a second, and will print out duplicates of those selected” (Bush,
1945a, pp.105-106). It is obvious from reading the research material that Bush had
intended the microfilm rapid selector to be a part of the memex despite the fact that the
technology was not fully developed.

As I have pointed out in the introduction to this chapter, mechanical solutions to the
information problem were common after the Second World War (Rayward, 1985,
p.126). Mechanisation was presumed to be the answer to the information problem, but
Bush realised, thanks to his experience with the development of the rapid selector and
his twenty years of thinking about memex, that this was a false assumption (Kahn and
Nyce, 1991, pp.117-118). Bush came to the conclusion in 1950 that none of the
microfilm technology developed around this time had the potential to seriously “[...]
offer an effective alternative to traditional publication and book storage as a means of
distributing, locating, and indexing information” (Kahn and Nyce, 1991, p.116).
Despite some favourable developments with the rapid selector Bush was not happy with
the results. Mechanical retrieval of microfilm texts at high speed could be carried out
but Bush realised that the rapid selector alone could not replace printed text but only
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“supplement it” (Kahn and Nyce, 1991, p.116). The rapid selector was but a part of the
memex and its function was not the most important feature of the medium (Ibid, p.118)
As Kahn and Nyce point out, this would mean that Vannevar Bush changed his thinking
around 1950 and abandoned the rapid selector technology (Ibid, p.116). However, Kahn
and Nyce mean that Bush continued to use memex as a model or “an idea” which was
“good to think with” and which could be used to describe the vision which he
concerned himself with most of all. This vision was to build a machine that could store,
categorise and retrieve information in the same way as the human mind (Kahn and
Nyce, 1991, p.117). This machine was never built.

This leads me to draw the conclusion that it was the failure of subject classification,
according to Bush, which was his primary concern after 1950, not the mechanisation of
information retrieval. Bush still believed when he wrote “Memex II” that mechanisation
in some form would be needed in order to speed up the process of selection and retrieval
(the example given continued to be the rapid selector) and miniaturisation would also be
a desirable development, (the example given is magnetic tape) (Bush, 1991b).
However, at a time when specialisation in various professions was developing more and
more, difficulties with subject classified indexing were becoming common. Bush felt
that a radically new way to index information was called for and that this problem was
more fundamental than the mechanisation of the record of accumulated knowledge
alone.

“The boundaries between these classifications were increasingly
out of touch with emerging disciplines such as biochemistry,
neuropathology, and clinical psychiatry.” (Kahn and Nyce, 1991,
p.118)

These were just the places where valuable information was going to be lost due to rigid
classification systems. As I have described, in chapter 1.2 of this thesis, Bush was very
much concerned with this problem of valuable scientific information being lost due to
what he felt was inefficient indexing. Now in the 1960’s we find Bush addressing the
same problem anew, the difference being that the technology to put things right is
different in 1965 (when Bush completed his essay). A change has taken place:
transistors and digital technology have taken over from analogue technology6 (Bush,
1991a, pp.201-203).

Here it is possible to discern how the ideas on the alternative forms of indexing called
“associative indexing” displaced conventional forms of indexing, of making them
“obsolete”. As we shall see, these ideas did have consequence later on for Ted Nelson
but at the same time it must be emphasised that existing forms of indexing were not
made obsolete in reality. The idea of developing trails simply brought about a change
and provided an alternative way of looking at text retrieval. Once again, this idea will be
developed in chapter 7.

                                                
6 An analogue computer,  for example, uses the help of a moving mechanical part such as a rotating shaft
to represent numbers or values. One rotation of the shaft is equal to a specific value. To multiply, add or
subtract numbers gears could be used to vary the shaft rotation (Lubar, 1993, p.303).
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4.4.2 Disseminating text

It could be said that Vannevar Bush interpreted the information problem in two quite
distinct ways. First, as an adviser to the president, he outlines the problems which
mankind was experiencing in trying to control the ever growing “mountain of research”
which was hampering scientific development (Bush, 1945a, p101). This was an area he
knew much about building on his own personal experience as coordinator of scientific
research with the OSRD. Second, as a scientist Bush had personal experience of how
frustrating and difficult it was not to be able to find relevant research material, as the
methods for consulting the growing record of scientific research were, according to him,
inadequate.
These two problems - the first of them on a national level, or perhaps even an
international level, and the second on a personal level - were not both taken into
consideration when Bush presented his solution to the information problem - the
memex. The only aspect of the problem which memex could have solved was the
personal text storage problems of the individual researcher. But even this is
questionable, as I will explain later in this chapter. This failure to solve both problems
simultaneously is pointed out by Nyce and Kahn (1991, p.60).

Bush spoke of the problem for mankind and gave examples of scientists and researchers
using memex on a personal level to solve their personal research problems but he never
developed how these two aspects could be brought together to solve the information
problem on a larger scale. Because of this observation I feel it would be wrong to speak
of memex as a device to disseminate text in any way or "memex texts" intended for
spreading to other users. In my opinion, memex was designed for use on a personal level
only and the texts and trails were not manipulated or developed to be disseminated or
used by others. The information stored in the memex was personally tailored for the
individual user and his needs and, as we will see, texts indexed by memex were not
suitable for spreading to other users.

Memex was designed and described on paper as a personal work station “[...] a future
device for individual use [...]”, where a person sat and constructed personal “trails” of
information linking one relevant document, or piece of information, with another (Bush,
1945a, p.106). This process has been outlined in Chapter 4.3 of this thesis. Examples of
the individual researcher taking copies of texts with “the minicamera”, or using memex
to retrieve texts on the origin and properties of the bow and arrow are some of the
examples given by Bush of how the memex could be used by the individual (Ibid). But
there are no examples of how memex could be used to improve on the information
problem on a larger scale. Bush confirms this in his later writings where he states that in
the article “As we may think”:

“[...] I proposed a machine for personal use rather than the
enormous computers which serve whole companies. I suggested
that it serve a man’s daily thoughts directly, fitting in with his
normal thought processes, rather than just do chores for him.”
(Bush, 1991a, pp.197-198)



33

Even if Bush had developed his ideas and the memex, resulting in an actual production
of the device, it is likely that the form of indexing, which Bush favoured, indexing by
association, would have encountered serious problems, which in turn would have made
it difficult to store and retrieve texts. In a letter from John H. Weakland to Bush written
in august 19457, which Nyce and Kahn have quoted, Weakland outlined two problems
with such personalised information trails:

“How could the personal associations of the general record be
generally useful, Weakland asked, and how could a researcher
find things that he did not already know about in such a
system?” (Nyce and Kahn, 1991, p.60)

The problem addressed here is that everyone familiar with a particular index system can
understand indexing and classification based on the conventional methods of using
abstract general principles. On the other hand, personal associations to the general
record, as Bush suggested, are only useful to the individual who understands the
associations. This fault is also critically examined by Michael Buckland who interprets
these personalised “arbitrary associations between individual records” as being self-
defeating in design (Buckland, 1992, p.285). Instead of using conventional forms of
indexing which makes use of the document’s contents or characteristics, Bush wanted
the user of memex to code documents according to their relevance to a subject, but as
Buckland points out “[...] perceptions of relevance are less stable than perceptions of
subject content” (Ibid).
This form of indexing by association meant that documents, which were understood to
be of relevance to a subject, were linked to each other by a common code that formed a
trail through the documents stored in memex (Ibid). But the problem with such trails
was that they were based on relevance and as Buckland points out, relevance
judgements are inconsistent, situational and very likely to change as an individual’s
store of knowledge changes and develops (Ibid). I have to agree with Buckland and his
conclusion that, “[a]ny given pattern of trails would remain appropriate only as long as
the user did not learn anything from the use of the memex - or in any other way”
(Buckland, 1992, p.285).

This in turn would mean that an individual store of trails based on personal knowledge
and relevance would not be of use to another memex user as two individual researchers
interpretations of what is relevant to a subject need not be in agreement with each other.

This leads me to draw the conclusion that memex, as described in the research material,
would not have been the final solution to the information problem and would not have
solved problems with text storage and dissemination on a larger scale, for example on a
national or international level. The information stored in the memex was personally
tailored for the individual user and his needs and was not suitable for spreading to other
users.

 Despite these faults, I think the ideas developed by Bush are of importance. His ideas
had a significant effect on media development which will be explained later. Here it will

                                                
7 The letter is not completely reprinted nor are bibliographical references given.
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suffice to mention that the ideas on the memex developed by Bush “enhanced” change
and development in the world of information retrieval by stimulating others to attempt
to fully develop them. These ideas had significance for later developments as will be
seen later in the thesis.
It could also be pointed out that the ideas developed by Bush “retrieved or revived” the
idea of being in control of the body of printed knowledge. All that was needed was for
someone to develop the technology to build memex and the information problem would
be solved. As we know this never happened.

4.5 Summary

Bush tried to develop a new way to index documents by linking them together with the
help of trails created in memex, a mechanical device that was never constructed. He
developed his ideas in order to help the scientific community with problems of text
storage and dissemination, which he understood was a serious obstruction to scientific
and social development. But as pointed out, his idea of indexing documents by
associative indexing was not without complications and it is doubtful if this method
would have brought about an improvement on the information problem. However, as we
shall see later, his ideas have been a form of inspiration to others who have attempted to
develop solutions to the information problem and it is here the real benefits from
Vannevar Bush and memex are to be seen.
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5 The Online information network

5.1 Contextual background

From the mid 1950’s to the mid 1960’s the American economy was booming. This
short-lived financial expansion came at a time when federal, state and local
governments were willing to invest in social and national programs (Pungitore, 1995,
p.57). This eagerness to expand and improve the nation’s welfare coincided with the
onset of the Cold War and the launching of the Russian Sputnik satellite in October
1957. This display of the Russian scientific capability, and the shock to the United
States which it caused, placed scientific research and development at the top of national
priorities (Farkas-Conn, 1990, pp.189-190).

Such scientific achievements abroad gave rise to the fear that the U.S. was falling
behind the rest of the world in scientific research and development. While trying to find
the reason for this, the information problem was looked on as being partly to blame. As
during World War II, a solution to this particular problem was once again an urgent
priority. In the 1950’s the federal government was deeply concerned for “[...] the
increasingly severe problem of achieving adequate bibliographical control of scientific
and technical literature” (Rayward, 1985, p.126). This in turn led to increased
investment by the federal government in national research projects to develop new
cataloguing methods, to revise subject access and support active experimentation with
mechanical devices that would improve on this critical situation (Farkas-Conn, 1990,
p.110).

In the late 1950’s, against this background of organisational concerns outlined above,
the microform was no longer looked on as being the most promising technology for text
storage and dissemination. It was being left behind for experimentation in other fields
such as punch cards and digital computers (Ibid). The digital computer had become
widely known by 1950 and several scientific groups were developing complex
information systems that used digital computer technology as a central component
(Adkinson, 1978, p.119).

Because of the Cold War, the main problem for the military at this time was basically a
problem of control, which meant that the military command had great problems
coordinating both national and international military operations (Noble, 1984, p.45).
One particular problem was the threat of Russian bomber aircraft carrying nuclear
weapons over the North Pole into the United States.
This paranoia about the threat which Russia posed and the speed and the destructive
power of modern weaponry, plus information handling problems, forced the military to
develop new ways to alert themselves to enemy air attacks (Noble, 1984, p.45). In order
to find an answer to this problem the Air Force contracted IBM (International Business
Machines) in the early 1950’s to develop the SAGE computer (Semi-Automatic Ground
Environment) that was to provide computerized electronic defence against the threat of
Russia nuclear weapons and improve on the problems of information control (Lubar,
1993, p.315). The interesting point here is that the SAGE computer gathered
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information over telephone lines from twenty-three different radar and observation
stations throughout America (Ibid.). This new development meant that the stations could
receive data, send information on to other centres and allowed for the use of computers
from a distance while at the same time allowing for improved storage of information
(Lubar, 1993, p.148). As Steven Lubar points out, “suddenly computers were talking on
the phone” (Ibid).

The SAGE project was completed by 1963 but the real benefits were not to military
defence (the threat from bomb planes was undercut by the new technology of Inter-
Continental Ballistic Missiles in the 1960’s) but to civilian computing (Campbell-Kelly
and Aspray, 1996, p.168). The project contributed many technical spin-offs to civilian
computing such as the printed circuit, improved storage devices and developments in
computer screens (Ibid). The reason why these spin-offs reached the public was that
SAGE involved private industrial contractors and manufacturers who were brought in to
develop and improve hardware, software and other aspects of the communication
problems which were a direct concern of the project (Ibid). These contractors included
IBM and many smaller firms who spread the technological innovations that were
developed for SAGE throughout the computer industry (Ibid). This gave the American
companies a lead in digital communications technologies and network development, and
gave the public relatively well-developed computer equipment (Ibid).

5.2 J.C.R. Licklider and his interpretation of the information problem

In early 1961, J.C.R. Licklider, a research psychologist with a background in acoustics
and information theory, was chosen to head a study sponsored by the Council on Library
Resources to look at the possible solutions offered by modern technology in solving the
information problem (Birdsall, 1994, p.15). He had previously worked at the
Massachusetts Institute of Technology (MIT) and had written about human-machine
interaction in the late 1950’s (Ibid). MIT had a centre for developing Scientific Aids to
Learning sponsored by the Carnegie Corporation. The function of this centre was to
study methods for collecting, organising and communicating information with a specific
interest in using digital computers (Rayward, 1985, p.127). It was while at MIT that
Licklider took part in such a project, entitled the Information Transfer Experiments
project (INTREX).
It is also interesting to note that Licklider became head of the Information Processing
Techniques Office (IPTO) at the Advanced Research Projects Agency of the Department
of Defence (ARPA) in 1962 (Press, 1993, p.28 / Barnes, 1997, p.21). This is worth
pointing out, as one of the first nationwide computer networks was ARPANET, which
connected four universities in 1969 (Lubar, 1993, p.155). ARPANET is considered a
forerunner to Internet (Aarseth, 1993, p.38).

J.C.R. Licklider interpreted the information problem as being a flood of information, as
water in a river, which had run over and was continuing to run over, its banks (Licklider,
1966, p.1044). It was the printed record of science and technology that was doubling
every 10-15 years that caused concern (Ibid). By using some simple calculations
Licklider explained how a scientist in 1906 needed a mere 25 minutes per day to keep
himself informed about the latest developments in his field (Ibid). However, some 11
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years later, the same scientist needed to read constantly every hour of the day to keep
himself up to date (Ibid). As Licklider put it:

“The essential point is that an exponentially increasing
requirement is passing a constant capability. It is our unique
experience to live and work through the period in which
individual mastery of a field turns from possible to impossible -
in which the depth of the water exceeds the height of the banks.”
(Ibid, pp.1044-1045)

The necessary help to keep abreast of the flood was to be found in what Licklider called
“[...] external arrangements for storage, organisation, and retrieval of information [...]”
(Ibid, p.1045). “External arrangements” in this instance meant digital computers that
Licklider proposed should be taken into use as they processed information more
favourably being fast, cheap and easy to use (Ibid).

Licklider was addressing a problem that also Rider and Bush had examined. It was the
research libraries of the time which were “[...] becoming choked from the proliferation
of publication, and that the resulting problems are not of a kind that respond to merely
more of the same - ever and ever larger bookstacks and ever and ever more complicated
catalogues” (Licklider, 1965a, vi).

5.2.1 A note on computers and time-sharing

Computers at this time, the mid-1960s, were not “personal computers” as we are
familiar with in the 1990’s. The commercial computers of the 1960’s were large
mainframe computers connected to terminals at various locations at the work place
(Lubar, 1993, p.336/Campbell-Kelly and Aspray, 1996, p.207). Time-sharing companies
provided terminals at businesses and schools connecting them to large centralised
mainframe computers via modems and telephone lines. The terminals gave several users
access to the computer simultaneously by utilising “[...] clever software that would
switch quickly and invisibly among the users - fast enough that each could believe that
he or she was the only one using the computer” (Lubar, 1993, p.336). The user’s
console consisted of a card reader and a printer, which enabled the user to submit his
questions to the computer by punching his “program”, or question, on to cards and
submit them to the computer with the assistance of a computer technician. This form of
time-sharing also allowed smaller companies or individuals to use computers by buying
time on a large mainframe computer and paying per minute of use. This was good as
computer time was very expensive in the 1960’s (Campbell-Kelly and Aspray, 1996,
pp.208-209).

However, MIT developed a more simple way of communicating with the expensive
mainframe computers. They began using a typewriter like terminal instead of the punch
card system for submitting questions (Ibid). It was here that the importance of man-
computer interaction became apparent as the new terminal allowed the user to be
socially redefined and the qualities of the technology to be questioned (Bardini and
Horvath, 1995, p.52). “Socially redefined” as this gave rise to a new way to perceive the
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human-computer interaction: as a communicative act (Ibid). What this meant was that
the user was no longer looked on as a “computer operator” but as a user who
communicates with the computer directly with the help of “[...] a basic human attribute:
the capacity to communicate through language” (Ibid, p.59). The user of the online
information network was to use written language to communicate with the system which
meant that the technology for establishing and carrying out the communicative act now
needed to be designed with the “ordinary” user in mind, not the professional computer
operator. This development led to a tighter coupling of man and machine and the form
of interaction between the two became important.

5.3 The alternative form of media proposed by Licklider: The online
information network

What Licklider was aiming for was “[...] to construct future systems to facilitate man’s
interaction with transformable information” (Licklider, 1965a, p.6). These “systems”
were computer-based systems. Termed “procognitive systems” by Licklider, it was
hoped they would be more involved in the actual process of generating, organising and
using information than the library of the time.

“Procognitive systems” were to have a hierarchical structure consisting of four different
levels of computers (Ibid, p.40). The first level was to be concerned with maintaining
the body of knowledge, the second level with organising this knowledge into different
fields and sub fields, the third level was to process knowledge in compliance with the
user’s requests, and finally, the fourth level which provided input, output, control and
display facilities (Ibid, p.41).

In order to make this vision of a “neolibrary system” a reality Licklider pointed out that
“[...] a meld of library and computer is evidently required” (Ibid, p.6). This proposed
combination of library and digital computer would allow for two important
improvements on the information problem. The first of these improvements was to
separate information from the printed texts in books and other documents, what
Licklider terms “transformable information” (Ibid, p.2). This transformation of printed
text into electronic text would allow information to flow freely without the restrictions
of transporting paper and other material.
Second, an improvement of the user’s interaction with the body of information was
wished for. This meant allowing the user to interact with information via a computer
screen and keyboard to facilitate putting questions to the system and getting an answer
in return (Ibid, p.6).

In later discussions Licklider uses what today’s reader would regard as a more familiar
vocabulary. Terms such as “procognitive system” are abandoned for “on-line
information network” (Licklider, 1965b, p.147). Because of this change in terminology I
will use the term online information network to denote Licklider’s alternative form of
media.

He describes in detail his ideas of a computer network based on individual personal
computers accessible via telecommunication lines not unlike the Internet, as we know it
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today. This is not so strange as Licklider was involved in developing the ARPANET,
which as I have already pointed out, is looked on as a forerunner to the Internet. In 1968
Licklider expressed his views on this his goal with a computer-based network as being,
“[…] to give each user direct access, not just to his own store of information and a
programmable information processor, but to the sharable part of the entire community’s
store of information and to a programmable facilitator of communication” (Licklider,
1968, p.217).

Licklider was emphasising the importance of “[...] communication between man and the
information - the procedures and the data - that live in computers” (Ibid.). This aspect of
the online information network is best understood by looking at the “study” part of the
network, where the user met the computer, i.e. the keyboard and the screen, which
Licklider called the “Symbiont” (Licklider, 1965a, p.177). This name was chosen as it
was one of the aims of Licklider to develop the information network into, “[...] a true
symbiotic partner of the student [...] who wants to examine a set of technical documents,
take notes on their contents, compare or combine graphs found in different papers, and
so forth” (Ibid).

As Campbell-Kelly and Aspray point out, Licklider was a psychologist first and a
computer scientist second (Campbell-Kelly and Aspray, 1996, p.212). What this meant
was that he denied the viewpoint at the time that computers would soon rival the human
mind in solving problems and carrying out high level tasks (Ibid, p.213). He argued
instead that computer scientists should concentrate on developing systems that could be
used by people to carry out their everyday work more easily (Ibid).

I will explain Licklider’s ideas on transformable information and interaction with the
body of information in more detail in the next two chapters.

5.3.1 Transformable information

Licklider defined transformable information as the content of printed literature “[...] not
the words and sentences themselves - but the facts, concepts, principles and ideas that
lie behind the visible and tangible aspects of documents” (Licklider, 1965a, p.2). But
only subjects such as science, technology, records of business and government were
classed as transformable information, not works of art and literature (Ibid, p.2). It was
this transformable information which was to be converted into a digital form with the
help of digital computers resulting in what Licklider hoped would be improved access,
storage and processing of information.

This dematerialisation of printed text could be realised by allowing “[...] a meld of
library and computer [...]” and by rejecting the physical book and the printed page as a
long-term storage device, “[w]e need to substitute for the book a device that will make it
easy to transmit information without transporting material […]” (Ibid, p.6).

The problem according to Licklider was that books “hid” information from the reader; a
problem that he felt had its origin in what he called the “passiveness” of the printed
page (Ibid, p.4). Licklider first praises the printed page for being a superb medium for
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displaying information. It is flexible in format, small, light, replicable and offers a good
resolution for reading (Ibid). But when it comes to storage, organisation and retrieval
functions printed text is, however, not favourable (Ibid). Licklider points out the
problems with the passive printed text by saying:

“Books are bulky and heavy. They contain much more
information than the reader can apprehend at any given moment,
and the excess often hides the part he wants to see.” (Ibid, p.4)

This satisfaction with one format, the printed page, gave way to dissatisfaction as soon
as one page became many pages. Among other problems the display features were
destroyed. He goes on to bemoan circulation problems and the high costs of printed text
and draws the conclusion that libraries containing books are not at all satisfactory
summarising the problem thus:

“[I]f human interaction with the body of knowledge is conceived
of as a dynamic process involving repeated examinations and
intercomparisons of very small and scattered parts, then any
concept of the library that begins with books on shelves is sure
to encounter trouble.” (Ibid, p.5)

The idea Licklider had was to make these “scattered parts” available in the following
manner: “[...] kernels of basic information would be abstracted from the documents [...]
and organized into new kinds of information structures, different from documents, and
more appropriate for machine processing” (Licklider, 1965b, p.150). The advantages of
this machine processed information, i.e. printed text transformed into digital code, were
that it could be stored more compactly and “[...] moved from one place to another by
transmission instead of transportation [...]” (Ibid).

5.3.2 Interaction with the body of information

Licklider realised that such a “dematerialisation” of printed text was necessary if a true
symbiosis was to be realised between the information and the user. This was necessary
as interacting with the body of recorded knowledge was looked on by Licklider as being
fundamental in improving access to and retrieval of information (Ibid, p.6). What was
needed was not only a device that would make it easy to disseminate information
without distributing material, such as printed text, but also allow for processing the
information, for example putting questions to the system and getting an answer in return
(Ibid, p.6).

An example of a situation that Licklider hoped to improve on was that many scientists
partaking in research projects which were underway simultaneously, but some distance
from each other, had difficulty keeping track of one another’s progress. The acquisition
of these research results could be greatly improved on if these research and development
projects had their research results made available throughout the ongoing project. This
would involve allowing research results from simultaneous projects to be linked up with
each other and stored in a central library or data bank with the help of digital computers.



41

The idea was that the availability and access to these research results would be greatly
improved. This instantaneous integrating of the researcher and his research results with
the information available within a specific field would move the library closer to the
laboratory, a step Licklider meant would help improve integrating research results with
other research results from similar fields and the holdings of the library (Ibid, p.24).

This meant that the researcher could avail of the information resources in the
procognitive system or online information network while simultaneously adding to the
system’s store of information his own research results. This would have eliminated the
time delay that involved writing a report or paper, submitting it, having it reviewed and
finally printed. It would also allow for the dissemination of information without
transporting material i.e. printed text on paper (Ibid, pp.6/23-24). Instant access to up to
date research results would benefit the researcher while the body of collected knowledge
would be updated constantly and instantly within the given field.

5.4 Research questions

Question number one has been answered in chapter 5.1 and 5.2. Question number two
has partly been answered by describing the form of medium proposed by Licklider to
help alleviate the information problem, the online information network. I will now look
at the second part of question number two: How did the online information network
compare with printed text with regard to storing and disseminating text? The answers to
the tetrad questions will be developed further in chapter 7.

5.4.1 Storing text

Licklider was proposing that digital computers could be used to store “transformable
information”, which we have seen was the content or message of printed text and
normally contained in mechanically printed text on paper. He also proposed improving
man’s interaction with information to facilitate information retrieval. These were
Licklider’s key ideas in applying digital computers to storing and accessing text via an
online information network.

The conversion from printed text to electronic text involves storing text in the form of
“[...] electronic code rather than in the form of physical marks on a physical surface”
(Delany and Landow, 1993, p.7). What this means is that the text we see on the
computer screen is a temporary representation of the digital codes stored in the
computer’s memory. The space, which such an electronic text takes up on a computer’s
memory disc, is negligible when compared to a printed text. From this point of view,
electronic text is a very important development in text storage. As Geoffrey Nunberg
points out: “A computer doesn’t have to store texts in a format that corresponds to the
space they occupy when they are displayed; that is the source of all its informational
capacity” (Nunberg, 1993, p.18).

It is possible to say that the material requirements of printing and publishing created
various forms of “containers” to store printed text. Examples of these containers are
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printed journals and books. Delany and Landow point out “digitized and networked
texts smash the containers” (Delany and Landow, 1993, p.15). I agree, but it must be
underlined that such developments did not replace printed text or the “containers”
completely, nor did they make them obsolete.
This change from one container or medium to another, or at least the possibility to
choose one medium in favour of another, was in my view, a fundamental change offered
by the online information network. It made possible not only the storage of vast amounts
of text in digitally coded form, thus saving storage space in libraries etc., but also it
allowed the dissemination of this text almost instantly.

The online information system could also save time and effort for students and
researchers alike. The physical effort of reading printed texts involves a long process of
ordering them from the library archives, carrying them to the desk to be read, taking
notes etc. If the texts were to be stored in online databanks retrieval and examination
could be made much easier. Another important aspect of electronic storage is the fact
that a text is always available to the system user and cannot be made unavailable
because someone else has borrowed it from the library. The text is always available
online as long as the person has access to the system. These aspects can be seen as
“enhancing” the user access to electronically stored text, an aspect which I understand
as being of importance.

With electronic text the end user plays a much larger role in the process of producing
the final document. If, for example, a text is retrieved via the online information
network and the user wishes to save the text on his own hard disk, it is possible for him
to save the entire text or a relevant part of it. At the same time he is free to decide the
typeface and size when he saves it. The user who chooses to print out a retrieved text
plays a similar role in its production (Ibid, p.22).

5.4.2 Disseminating text

Some advantages and disadvantages of electronic text and computer networks during
this time period were that they facilitated sending electronic text from one computer to
another, or several other computers simultaneously within a network, which could be
printed out or read on the screen. But the electronic text was bound by the medium in
that it needed a computer system to make it available to the user (Delany and Landow,
1993, p.12). Such computer systems were more expensive than printed material, were
vulnerable to breakdown and were not as portable as a printed text (Ibid).
However, the online information network offered rapid dissemination of text reducing
geographical distance to an insignificant factor. This allowed researchers and scholars to
communicate with each other in what Richard Lanham aptly describes as “real-time
communication” (Lanham, 1993, p.22). Expressed with the terms that McLuhan uses in
his laws of media, it could be said that time delay caused by geographical distance was
made “obsolete” by the online information network.

The publishing of scholarly journals was also to be effected by the development of the
online information network. It also meant that the traditional form of publishing
scientific texts, which caused long time delays hampering the spread of new ideas, was
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challenged. The printing of scholarly texts was based on a stable printing system that
consisted of a two level hierarchy for written texts (Ibid, p.14). Because of the high cost
of publication and the sheer amount of scholarly publication in the 1950’s and 1960’s
the scholar had to pass through a “gatekeeper” before being published. He then had to
wait for his text to be published, disseminated and read. Once the text was published, it
entered the higher level of published texts, being read, stored and disseminated
throughout the academic community. However, with electronic text, the scholar or
researcher no longer needed to submit his text for publication in printed form. The text
could instead be submitted, published and disseminated via a computer network, and
stored in online databanks upon which the individual researcher or student could draw at
will. This would allow for a more rapid dissemination of not only text, but also even
research results and ideas, which was what Licklider was aiming for (Ibid, p.15). As
Landow point out:

“Before network computing, scholarly communication relied
chiefly upon moving physical marks on a surface from one place
to another with whatever cost in time that movement required.”
(Landow, 1993, p.237)

Because of the dematerialisation proposed by Licklider electronic text could be
disseminated with the help of other media such as phone lines and a modem. Before this
combination of digital computers and telecommunications any dissemination of text
involved not only a text but also a container for that text, such as a book or letter or
another physical object (Delany and Landow, 1993, p.11). As I have pointed out in
chapter 5.4.1, these media, or “containers”, were now “smashed” and in competition
with other forms of media.

Here it is apparent that the developments brought about by the online information
network helped to improve the dissemination of research results between scholars. In
this respect it could perhaps be put forward that this development “retrieved or revived”
the flow of information between researchers, which was available before the
information problem made itself felt. This aspect will be further examined in chapter 7.

Electronic dissemination of text was also to bring about a reduction in the cost of certain
aspects, such as scholarly publication and library holdings. According to Lanham, if the
total cost of the production process of such publication is considered, from author to
library storage and distribution, then a reduction in the cost of publication would be
possible (Lanham, 1993, p.21). However, I think it is wise to exercise caution here.
Perhaps the reduction in cost of publication and dissemination might better be described
as a shift or change. Investment had to be made, for example in computer software and
hardware as well as staff education in order to facilitate the development of the online
computer system. The savings made on storage and dissemination were perhaps
obvious, but how did they compare with the investments made in computers and
education?
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5.5 Summary

Once again in this chapter we have seen how printed text, threatening to choke research
libraries, hampering scientific development, was looked on as a serious problem. The
problems, which this entailed, were, among others, difficulties with storage and recall.
J.C.R. Licklider proposed a computer based online information network where research
results could be stored and disseminated in an attempt to improve interaction with the
research material while also easing its distribution.
Where as text previously needed a channel or container through which it could be
distributed, the electronic text was to be distributed by the online network. This was to
provide both a medium for distributing text and a medium for storing text, eliminating
the need for a container or channel such as microforms and printed text on paper
required.
This development was to reduce even further the “signalling time”, outlined by Carey
and Quirk in chapter 3, making possible text dissemination almost instantly. At the same
time, the online information network offered a possible solution to the inefficiencies of
long publication delays in fields where research progressed rapidly.
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6 Project Xanadu

6.1 Contextual background

The attempts to find a solution to the information problem were becoming more and
more “machine-dominated” (Rayward, 1985, p.127). This was a direct spin-off of the
developments being made by the military, which indirectly effected the development of
digital computers. In the late 1960’s and early 1970’s computers had taken a place in the
world of documentation and were now accepted and incorporated into the solution for
solving the information problem. It was as if the content of printed text on paper had
been “released” from one medium, paper, giving rise to a new way of seeing the
problem that now concerned, not only the problems directly concerned with printed text,
but also the digital computer. Because of this, I feel it is necessary to look at the
development of the digital computer in order to fully understand the solutions being put
forward to solve the information problem at this time.

I pointed out earlier, in chapter 5, that mainframe computers relied heavily on software
in order to function. However, the more powerful the computers became, plus an
increase in the amount of computer users, the harder it became to write the software that
enabled them to function satisfactory (Campbell-Kelly and Aspray, 1996, p.218). This
led to problems as the computer industry was constantly expanding and eventually, in
the late 1960’s, the market for mainframe time-sharing collapsed as a direct result of
software failure (Ibid). Several of the large commercial computer companies were
developing new powerful mainframe computers at this time but the time-sharing
software caused problems, which were unsurpassable (Ibid). This led system designers
to try and develop simple software to steer small, local systems based on
“minicomputers”. With time, more and more people turned away from the centralised
mainframe computers in favour of such decentralised “minicomputers” (Ibid, p.221).
The term “minicomputer” means a digital computer designed to be used interactively by
the user as opposed to a computer professional or programmer which was the case with
mainframe computers (Lubar, 1993, p.339). They were relatively cheap, allowing
individual ownership by a company or a government agency (Ibid). It is important to
remember that the original solution or “vision” to solve the information problem in this
chapter put forward by Ted Nelson is formed with these technologies as a background
(Campbell-Kelly and Aspray, 1996, p.239). The vision, in the early 1970’s, was
basically that of a minicomputer front-end terminal attached to a large, information rich
back end computer at very low cost (Ibid, p.240). These developments did bring about
some improvement to the information problem as discussed in the previous chapter but
other problems arose.

6.2 Theodor Nelson and his interpretation of the information problem

I have found that Ted Nelson had two different problems in mind when he first began to
develop his computer system that will be examined in this chapter. First, there were the
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problems with conventional printed text and second, a problem which is perhaps best
described as computer incompatibility.

Ted Nelson’s interpretation of the information problem was similar to that of Rider,
Bush and Licklider. As he pointed out in 1967, “[t]he information problem which I
confront here is the overall question of how to keep specialists informed and updated”
(Nelson, 1967, p.192). He went on to point out that the problem, to provide specialists
with satisfactory answers and updated information, could be achieved by facilitating
access to and gathering of information (Ibid, p.198). But how was this to be realised?

Nelson viewed the development of computer-based retrieval systems with scepticism
because he found that they were based on the structural form of printed text. He
commented, “[s]ystems based on discrete and isolated documents relinquish the greatest
power of the new technology” (Nelson, 1967, p.208). Nelson felt that computer based
information retrieval systems in the late 1960’s were based on the text structure of
individual printed documents, a form without any provision for the newly developed
computerised systems which were now being developed to contain the texts and make
them available (Ibid, p.193). Nelson underlined the restrictive nature of such systems
pointing out how the use of printed text as a basis for structuring the content in
computerised retrieval systems hampered and restricted the realisation of the systems
full potential. What Nelson wanted to develop instead was a new form of electronic text
specifically designed to suite computer based information systems, “[d]eparting
completely from the convention of linear text as we know it […]” (Nelson, 1967,
p.191). The new form of text, which Nelson wished to develop, was one specifically
created for online display by the computer allowing for a form of “non-sequential
writing” which will be explained bellow.

In the mid 1960’s and early 1970’s computers were becoming common at the work
places of more and more people. The reduction in price and size together with the
increase in computing power which technological development brought about led to
speculation on the future of computers. With the drop in price of electronic components
a vision began to form - that computers would one day be widely available, affordable
and used by everyone (Press, 1993, p.29). So called “computer liberals”, such as
Nelson, began to oppose the idea of the centralisation and control of information by
large corporate companies, such as IBM, with the help of computers (Bardini and
Horvath, 1995, p.50).  The fear of a “Big Brother” scenario led Nelson and others to
develop an ideology that was based on revolt against such computer professionals

(Ibid)8.

This idea developed in the late 1960’s beginning with the idea that computers would
become a part of university education and that all students would be taught computing
(Press, 1993, p.29). The idea developed from here with the wish that computers should
be used by “noncomputer adults”, such as musicians and housewives, and even children

                                                
8 Nelson was of course not alone in this crusade. John Kemeny and Thomas Kurtz of Dartmouth College
developed "simple" programming language to be taught to students (Press, 1993, p.29). Bob Albrecht
opened the People's Computer Centre, a drop-in centre where children and adults played games and wrote
simple computer programs (Ibid).
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(Ibid.). To get away from the control aspects of society by “cliques of insiders” Nelson
proposed that everybody should be educated in computer technology in order to promote
a greater understanding of computers. He emphasises this in the introduction to
Computer Lib by demanding that “EVERYBODY SHOULD UNDERSTAND COMPUTERS”, and
a couple of pages later, “COMPUTER POWER TO THE PEOPLE! DOWN WITH CYBERCRUD!”
(Nelson, 1987a, pp.4-6).

Nelson observed several new technical advancements in the field of computer
development: word processing, electronic mail, the idea of the “office of the future”,
Douglas Engelbart’s NLS (On Line System) and teleconferencing (Nelson, 1980,
pp.1013-1014). These systems and programs were however being designed and
developed in isolated groups, which had no contact with each other. Because of this,
Nelson accused the “computer people” of never looking at the whole information
problem in its entirety, only small limited areas (Ibid, p.1022). As a result, these
individual and uncoordinated developments were leading to certain improvements on
specific aspects of the information problem but not to advancements and improvements
on the whole. Nelson meant that this splintered form of research and development in
computer development would lead to a situation of “[...] total confusion and odd
preoccupations” (Ibid).

He felt that the basic problem was one of computer incompatibility. Why not develop
one single computer system capable of providing access to all the above-mentioned
functions? What Nelson was aiming for was that the different computer programs and
systems could be accessed and manipulated on one and the same computer console,
“[w]e are speaking of a single console to handle notes, writing, much correspondence,
much reading, and the creation of new kinds of texts” (Nelson, 1991, p.250). With the
increase in computer use and production Nelson realised that this problem was going to
become even greater if nobody put forward a solution.

6.3 The alternative form of media proposed by Nelson: Project
Xanadu

The solution Nelson proposed was an interactive computer system based on two specific
requirements. An interactive computer environment should be designed by taking into
consideration (1) the mental and emotional reactions that it will bring about in the mind
and heart of the user and (2) it must be extremely simple in design to enable non-
professionals to use the system (Nelson, 1980, p.1014).
As a starting point Nelson based his design on “The literary paradigm” (Ibid, p.1015).
By using this familiar medium as his point of departure Nelson went on to develop his
own personal ideas of a computer system that could not only resemble but also improve
on printed literature’s qualities.  Conventional printed literature, and the way in which it
was structured and used, was found to have a “hidden nature” according to Nelson
(Ibid). This was explained by pointing out how every printed text was regarded as being
part of “a literature”, a “system of interconnected writing” where no text stands alone
but is connected to other texts (Ibid). For example, in scientific literature, these
connections are in the form of quotes and citations of texts previously read by the
scholar and author. A scientific text written by an imaginary scholar, let’s call him “A”,
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who cited the authors D and F, will in turn be cited and quoted, perpetuating “the
literature”. This ongoing mechanism of published literature was a very flexible system
allowing for varying emphasis and perspective which changing scientific approaches
demanded (Ibid, p.1015). Nelson pointed out that within the bodies of writing,
regardless of the genre, there existed “linkages we tend not to see” (Ibid). We see the
printed text in front of us, but the links to the other documents are not of concern,
however, they are there and can be consulted or recalled if necessary.

The computer system and program designed by Nelson, named Project Xanadu, was an
attempt to copy and extend this “existing literary structure” where he “[…] endeavoured
to create a system for text editing and retrieval that will receive, and handle, and present,
documents with links between them” (Ibid).

The emphasis on system is important here. This chapter will be examining hypertext
systems for disseminating and storing text rather than hypertext as a tool for structuring
text. This distinction should be kept in mind.

The goal of Project Xanadu was to, “[…] make possible a unified electronic literature
[…] a computer program intended to tie everything together and make it available to
everyone.” (Nelson, 1992, Preface). The user’s access to Xanadu was to be through a
minicomputer with a display screen and a keyboard situated at his own private desk
(Nelson, 1991, p.249). The vast amount of electronic text that Nelson proposed the
system should hold was to be stored in “[...] a library network of digital feeder
machines” (Ibid). As I have explained, Nelson’s interpretation of the information
problem was based on the idea that all texts were related, being part of “a literature”
(Nelson, 1980, p.1015). These relations between texts would be made visible to the user
by displaying them in a different colour or shade on the computer screen (Nelson, 1991,
p.251).

Three aspects of Project Xanadu will be considered in more detail below: (A) Hypertext,
(B) an electronic publishing system for the whole world and (C) a new technical way of
simplifying and improving the world’s data storage (Nelson, 1992).

6.3.1 Hypertext

The term hypertext is defined by Nelson as a “[...] text structure that cannot be
conveniently printed”  (Nelson, 1991, p.253). This definition is not very specific, as
Nelson himself pointed out in his 1972 text. Because of this I will give another more
specific definition from 1987, reprinted in the 1992 edition of Literary machines, which
is more informative. Here the term hypertext is defined in the following manner:

“[B]y “hypertext” I mean non-sequential writing -- text that
branches and allows choices to the reader, best read at an
interactive screen. As popularly conceived, this is a series of text
chunks connected by links which offer the reader different
pathways.” (Nelson, 1992, p.0/2, quotation marks and italics as
used in original)
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The sources that I have used in this thesis to examine Nelson and Project Xanadu often
emphasise the fact that Nelson is referring to ”digital text storage” as opposed to printed
text storage (Nelson, 1967, p.191). Again, in the 1972 text, he points out the advantages
to be had “[w]ith computer storage [...]” of text when he elaborates on his ideas
concerning hypertext (Nelson, 1991, p.253). As Nelson emphasises that documents
should be stored electronically along with the fact that hypertext cannot be conveniently
printed, but should instead, be read on a computer screen, I draw the conclusion that he
was specifically speaking of hypertext as an electronic text, not a printed text. This
distinction is important to make, as there are different opinions on the concept of
hypertext and whether it designates printed or electronic text, or both9. In this thesis I
will be referring to hypertext as a form of electronic and not printed text because this
seems to me to be what Nelson had in mind when he wrote of hypertext and Xanadu.

“Links” were a vital part of Nelson’s computer system and are defined as:

“[S]imply a connection between parts of text or other material. It
is put in by a human. Links are made by individuals as pathways
for the reader’s exploration; thus they are parts of the actual
document, part of the writing.” (Ibid, p.2/23)

The important aspect of the link was that it allowed for “[...] non-sequential or complex
text structures we may call hypertexts” (Nelson, 1991, p.253). By placing a mark within
the text the author indicates to the reader that here is an electronic link to another text
that may be of relevance or interest, like a conventional footnote (Ibid). By pointing at
the marker, with the help of a computer mouse, the user may indicate to the computer
that he wishes to see what the electronic “footnote” has to show him. Instantly the user
has the “hidden” footnote text on his screen (Ibid).

One of the earliest propositions for this interactive quality to be available to the system
user is to be found in the writings of Vannevar Bush presented in Chapter 4 of this
thesis. As previously described in Chapter 4, one important aspect of the memex was its
proposed capability to build a “trail”. This idea has been interpreted as being of great
importance to solving the information problem by Nelson who underlined the restrictive
nature of the printed text when one wished to find and use information.

“It is usually only in writing that we must pick thoughts up and
irrelevantly put them down in the sequence demanded by the
printed word. Writing is the process of making the tree of
thought into a picket fence” (Nelson, 1991, p.254).

Nelson felt that the difference between ordinary printed text and hypertext was that:
“Customary writing chooses one expository sequence from among the possible myriad;
hypertext allows many, all available to the reader” (Nelson, 1992, p.1/17). What Nelson
was pointing out was that the link allowed for movement between documents in all
directions. It allowed for going to previous editions or alternative versions of a

                                                
9 For more information on this subject see for example Johan Svedjedal, (1999).
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document facilitating, for example, text comparison. It allowed the user to write text on
his own computer screen and attach them to other texts, either his own, or those written
by others (Ibid, p.3/8).

6.3.2 A vision of electronic publishing

Merely by sitting in front of a computer screen of the future, and of course an online
terminal, Nelson wanted to give the user access to the “literature” of the world which he
defined as “[...] all the books, all the magazines, all the photographs, the recordings, the
movies” (Nelson, 1992, Preface).  In order to facilitate the idea of a globally unified
“electronic literature” the literature in printed form was to be converted into digital
form. How this massive conversion was to be carried out is not mentioned by Nelson
but the transition seemed inevitable. When this was done, with the help of a computer it
would be possible to recall any document and make links to other documents and save
them to be used at a later date (Ibid).
Publishing these personally tailored documents as a “modified version” of the original
document would be made possible thanks to an “internal copyright convention” which
allows for royalties to be divided between the document owners in direct proportion to
how much of their materials are transmitted and used (Ibid, pp.2/42-2/45). These
royalties would be paid to the owner of the each document automatically. This was to be
made possible thanks to an automatic royalty system which calculated the amount to be
paid by the user in proportion to the amount of text which he had requested to be
“published” on his computer screen (Ibid).

Among the advantages that this form of electronic publishing would bring to the user
was what Nelson termed the “constant revisability” of documents and “open hypertext
publishing” (Ibid, Preface). “Constant revisability” meant that new links could be made
whenever the user wished to do so between new documents submitted to the system and
older documents, e.g. previous editions. This enabled the user to move forward or
backwards among the digital documents - from new editions to older editions. “Open
hypertext publishing,” meant allowing for any document in the system to be
“published” on the users screen exactly when he requests it (Nelson, 1992, p.2/42).

6.3.3 Simplifying and improving the world’s data storage

As pointed out, when Nelson wrote of the problems of handling information in 1972, he
realised that computer compatibility was of importance. However by the 1980’s he felt
that the world of computers had “[...] become tangled and complicated, a mess of
disconnected files in which we all wallow [...]” (Ibid, p.2/21). An important aspect of
project Xanadu was to “simplify” electronic text storage and “[...] present its true
interconnections [...]” (Ibid). Nelson hoped to do this by collecting all the world’s
documents in one computer system creating a permanent record of all versions and
editions of everything ever printed allowing the user to view a current edition of a
document or an older version if he wished (Ibid).

Nelson’s vision was to form a repository for everything that anybody had ever written.
“All of the storage near and far becomes a united whole -- what is now called a
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distributed database” (Nelson, 1980, p.1020). This repository or “one pool of storage”
could be shared and organised simultaneously in many different ways with the help of
“links and transclusion” (Nelson, 1992, p.0/5). The term transclusion is explained
below.
The storage problems for such an amazing amount of digital information were of course
realised by Nelson. The way around this problem was to use front end and back end
databases (Ibid, p.2/7). The front-end database, the users own computer, was to contain
most of the information, which the user needs to consult on a regular basis. The original
computer to carry out this specific function was to be a “minicomputer” (Nelson, 1991,
p.250). Whenever he wishes to look for new information to expand on that, which is
stored in the front-end database, the user activates a link to the back end database and
retrieves the documents which suit his needs (Nelson, 1992, p.2/7). This form of
information storage allowed for updating, revision and change in the documents stored.
It also allowed for instant assembly of these documents, or parts of them, into any
version the user wished for (Ibid, p.2/21).

One aspect, which Nelson forecasted, was the drop in price of computer memory, which
was to be of significant importance to his vision, Xanadu (Ibid). The constant drop in
price of computer memory enabled Nelson to put forward the idea of a text storage
system that “[...] has been designed for indefinite expansion” (Nelson, 1980, p.1018).
What this meant was that the system:

“[S]tores the document canonically as a system of evolving and
alternative versions, instantly constructed as needed from the
stored fragments, pointers and lists of our unusual data structure.
Thus there is no “main” version of a thing, just the ongoing
accumulation of the pieces and changes, some of whose
permutations have names and special linkages.” (Ibid, p.1019,
quotation marks as used in original)

By using a form of interconnection called “transclusion”, in combination with links,
Nelson hoped to make this vision reality. Transclusion is defined by Nelson thus:
“Transclusion means that part of a document may be in several places -- in other
documents besides the original -- without actually being copied there” (Nelson, 1992,
Preface). This allowed for constant reorganisation of documents, or parts of them,
without them loosing their previous organisation (Ibid, p.0/7).
Nelson summed up his vision of electronic text storage by stating that the system held
pieces of a text not “big blocks” and assembled them instantly in whatever part or
version the user asked for (Ibid, p.2/21). The system would also show the user which
parts of a text were the same between related versions (Ibid).

6.4 Research questions

Research question number one has been answered in chapter 6.1 and 6.2. Question
number two has partly been answered. This was done by describing the form of medium
proposed by Nelson to help solve the information problem in chapter 6.3. I will now
look at the second part of question number one: How did the new media, Xanadu,
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compare with printed text with regard to storing and disseminating text? The answers to
the tetrad questions will be developed further in chapter 7.

6.4.1 Storing text

The idea of storing text electronically was not a new idea in itself, as this had previously
been put forward by, among others, J.C.R. Licklider. In this respect I feel Nelson did the
same as Rider and Bush, he used the most interesting media of his time as a component
in his Project Xanadu, i.e. digital technology. The fact that this technology, for example
computer memory, was not at all well developed or even available at the time did not
seem to deter him.

The different aspects of storing text in digital form have already been discussed in
chapter 5, and as hypertext has been interpreted as a form of electronic text in chapter
6.3.1, these aspects apply here also. However, storing electronic text in a hypertext
system and what this means, needs to be examined closer.

In the Xanadu system a text was to be stored in one version only and any changes to this
original document were to be made visible to the user with the help of visual effects on
the computer screen (Ellis, 1991, p.6). An advantage of this form of text storage in the
Xanadu computer system could be that it would allow for relatively easy updating of the
stored text while at the same time allowing the user to distinguish between new and old
texts (Nielsen, 1990, p.191). This point was stressed by Nelson when he designed
Xanadu and he pointed out how it allowed the user to “scroll in time as well as space”,
watching the changes in a text from one version to another (Nelson, 1992, p.2/18).

As David Ellis points out, the Xanadu hypertext system could allow for a vast saving in
storage space when compared with printed text, because of the use of links from one
electronic document to another (Ellis, 1991, p.6). As underlined in chapter 6.3, the
design principle for Xanadu was to be based on printed literature. This meant that every
document in the system had an owner who was responsible for it’s content, e.g., text,
graphics and links (Nelson, 1992, p.2/29). With the help of transclusion the owner of a
document could give his document a content that was not of his own construction, for
example, a document could contain a text, which was written by another author, but
which appeared in a second document whenever it was viewed on the computer screen.
This could apply to text or graphics. By “quoting” in this way, no copy of a document
need be made when an author quoted from it. Instead, the quoted text displayed a visual
feature that informed the reader where the quoted text had originally come from. This
meant that once the author had given his consent, “[a]nything stored by one user on the
system may be quoted -- adopted into a document -- by another person writing on the
system [...]” (Ibid, p.2/33).

Another advantage with the Xanadu system described by Nelson would be the ease with
which a user could download any text that he wished, presuming that the system
contained the world’s literature, as Nelson proposed it should. Indeed the fact that the
text is stored electronically would mean almost unlimited access by an unlimited
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amount of users simultaneously, or as Nielsen put it, “[p]otentially: The world’s
literature a click away” (Ibid).

The system was also to allow for printing text but this involved forfeiting the advantages
of the electronic hypertext and the user was left with “the inert, non-interactive copy”
(Nelson, 1992, p.2/48). This aspect of the system is not emphasised or developed by
Nelson.

Jeff Conklin defines the Xanadu project as a ”macro literary system” pointing out how
this and other early hypertext visions (here he includes Vannevar Bush’s Memex) had as
their goal to integrate vast amounts of literature making it accessible via a simple
interface (Conklin, 1987, p.20). This system of machine supported documents and links
was to allow for publishing, reading, collaboration and criticism to take place within one
and the same system (Ibid). He goes on to say that, with the advent of the digital
computer, realising this goal had been brought closer but at the same time it revealed the
problems of such visions (Ibid).

Conklin distinguished two distinct problems with macro literary systems. One
disadvantage was that it became difficult for the user to remember where he had entered
the system as he had no reference point in order to see where he was or how he got
there. This problem of disorientation, sometimes referred to as “lost in space”, has been
a problem for the hypertext user (Ibid, p.38). The reason for this problem is the
possibility for the user to move more “freely” when using hypertext, i.e. moving quicker
between texts simply by “clicking” with a mouse or other device and without the
physical restrictions imposed by printed text. Thus, the user may find himself “far
away” from his original starting point without the possibility to find his way back
“home”.
This problem has been partly solved by providing the user with a facility for obtaining
an overview of the hypertext system’s structure. This “graphical browser”, or other
facility, usually contains a diagram of the network where the user can see the links
which he has chosen enabling him to retrace his steps (Ellis, 1991, p.8).
The problem of disorientation was not present, or at least not as noticeable, when using
printed text. The reader of a printed text can easily see where he is thanks to certain
physical qualities of printed text, e.g., the thickness of the text or book, the page number
and other such helpful aspects. He can also recognise a useful text in a recognised, well
established, scientific periodical simply by examining the physical object.

Another disadvantage with hypertext systems which Conklin means is a problem for the
user is “cognitive overhead” (Conklin, 1987, p.40). By this he means the difficulties
experienced by the user in attempting to become accustomed to the mental overload
required to make and keep track of links when writing a hypertext on a given subject.
This problem also makes itself felt when reading hypertext as the user must constantly
choose between which links to follow and which to ignore. Conklin feels that this
overhead problem is not present in printed text as the author has chosen certain routes
for the reader beforehand, making the reading process simpler and less stressful (Ibid).

Examining Xanadu, a hypertext system and its ability to store text, I feel that I must
agree with Jerome McGann who points out that a hypertext system’s structure, is not
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unlike the structure of the library, “an archive of archives” (McGann, 1995). By this he
means, first, that the content of a hypertext system is open to alterations and will never
be “complete” or “fixed” in the same sense as a printed text. A hypertext system will
evolve over time changing and gathering other texts, new links will be created and the
structure of the “original” text may be modified “quite drastically”, according to
McGann (Ibid). Second, a hypertext system, such as Xanadu, is designed not to
concentrate attention on one particular text or set of texts. It is designed to disperse
attention as much as possible encouraging greater decentralisation of design (Ibid). A
hypertext system provides the user with the means to create as many “central” texts as
he feels is necessary because the number may always be changed and their relationships
altered (Ibid). This leads to the user making his own order of the content rather than
finding it presented in a specific fixed order, as is the case with printed text (Ibid).

McGann means that these two aspects of hypertext systems bear a strong resemblance to
the library that is organised for allowing constant expansion never being absolutely
complete (Ibid). Also, the library offers the user a collection of extensive texts but no
strict order that must be adhered to in order to attain the information, which the user
seeks. There is no indication of where to begin searching, for example, a search may
begin by retrieving information on subject, such as history, progressing to sociology and
going on to economics. It is up to the user to make his own order of the texts presented
before him; to find his central text and progress from it to other texts, changing
perspective and learning as he progresses through the system. This form of searching
through each document and defining a structure is possible because each document or
text “[...] is logically defined as an independent item [...]” in the system, be it the library
or the hypertext system (Ibid).

6.4.2 Disseminating text

Disseminating text using the Xanadu hypertext system could involve some differences if
compared with disseminating text on printed-paper. The Xanadu system was designed in
such a way as to allow the user (here I mean the reader) to piece together his own
information and texts in whatever sequence he felt suited his needs. This leads me to
draw the conclusion that Xanadu “displaced” the fixed order of printed text making it
“obsolete”. Once again, this will be explained in chapter 7.

“Imagine a new libertarian literature with alternative
explanations so anyone can choose the pathway or approach that
best suites him or her; with ideas accessible and interesting to
everyone, so that a new richness and freedom can come to the
human experience; imagine a rebirth of literacy.” (Nelson, 1992,
p.1/4)

The reason for this was that Nelson felt that information structured in one specific and
fixed form, i.e., printed text or “sequential presentation”, was not suitable for the
individual user’s needs as a reader. The reasons for trying to leave the sequential
presentation of text behind in favour of “non-sequential hypertext” were two. First,
when an author puts his ideas down on paper he breaks up these ideas into a presentable
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sequence despite the fact that they may have come to him in another order altogether.
This way of presenting ideas to the reader is a destructive process, according to Nelson,
as the true connections between the ideas are broken down in order to present them
sequentially in a printed text (Ibid). When this is done some of the connections are left
out never to be presented to the reader in the text (Ibid). Second, once an author has
submitted his ideas to paper they are written and fixed in one sequence for all to read,
whether this sequence suites the reader or not (Ibid). This was not a suitable condition
for the reader to be in, as it forced him to read texts in one specific fixed order,
according to Nelson. As Jonassen explains, Nelson believed that:

“Since each individual’s knowledge structure is unique, based
upon his/her set of unique experiences and capacities, the ways
that each would prefer to access, interact with, and interrelate
knowledge is also distinct.” (Jonassen, 1989, p.22)

This would mean using the hypertext system to disseminate and retrieve texts, thus,
facilitating reading in whatever sequence the reader felt best suited his personal reading
needs. I draw the conclusion here that Xanadu system would facilitate this desired
dissemination and presentation of texts to the reader in whatever sequence he wished, if
the system was designed and available in the way it is described in the research material.
Text dissemination with a hypertext system facilitates presenting the text to the reader
and not the reader to the text structure (Ibid).

Also the author using the hypertext system gained certain advantages. Two problems
existed for the author of printed text, according to Nelson, first deciding on the sequence
in a text and second, deciding what to include or exclude (Nelson, 1992, p.1/18). Both
of these problems were to be solved by the “interconnective structure” of the Xanadu
system which was to offer the author greater flexibility (Ibid). It was no longer necessary
for the author to consider sequence or content as the system was to allow for any
sequence of presentation and the content could be linked to any amount of other
documents in the system leaving the reader, as opposed to the author, to decide what
content he wished the hypertext document to have (Ibid). Conklin finds this freedom of
organising text to be an essential advantage of non-linear text systems as it allows the
text to be organised in different ways depending on different viewpoints (Conklin, 1987,
p.38).

The proposed ease with which a user of the Xanadu system would be able to go, not
only to bibliographical references or other footnotes, but to the fulltext version of a
document which an author had referred to in his hypertext, would indeed mean a great
saving of effort for the researcher or student. Conklin underlines this saving of time and
effort and I think it is a correct assumption to make. This access to the “archive for the
world” was what Nelson was aiming for, not merely access to the bibliographical
references or footnotes referred to in texts, but the possibility of the user “clicking” his
way to the actual fulltext document stored in the Xanadu system (Nelson, 1992, p.2/4).

It could be pointed out that these aspects of the Xanadu hypertext system
theoretically improved the interaction between the human element and the text,
“enhancing and intensifying” this aspect. This brought about a possibility for the user of
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the system to piece together his or her own text, a possibility that “retrieved” a situation
which was popular in the 15th century. These two ideas will be examined closer in
chapter 7.

6.5 Summary

As pointed out in chapter 5, electronic text can be disseminated without the help of a
“container”, which is a distinct advantage compared to disseminating printed text.
Hypertext allows this form of dissemination to be taken one step further in that the size
of the document may be broken down into a smaller unit that shows the links to a larger
full text version (Delany and Landow, 1993, p.15). This development reduced
“signalling time” giving access to full text documents via a hypertext system (Carey and
Quirk, 1989a, p.189).
The Xanadu hypertext system could mean great savings in storage space if transclusion
and other techniques were developed fully. However, international standards for text
distribution, copyright laws and other problems must first be agreed on.
The digital computer and hypertext system made access to and dissemination of text
easier and faster, as a result, a new problem arose - not how to access texts but how to
sift out the valuable texts from “[...] the deafening babble of global electronic traffic”
(Delany and Landow, 1993, p.15). However this problem is not directly associated with
the Xanadu computer system and will not be addressed here.
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7 Conclusion and Discussion

7.1 Conclusion

Why were alternative forms of media presented for replacing printed text
and what were the aims of those wanting to replace it?

The answer to the first research question has been found to be a combination of several
different factors which have played a part in the development of the conditions which
gave rise to the perceived need for an alternative to printed text. First, there are the
social and political conditions outlined in the introduction to each chapter, from 3 to 6.
These factors will be presented below in summary.

1. Improving access to scientific research information, most of which was in the form
of printed text, became increasingly important at the same time as it was realised how
scientific research and development played an important and deciding role in shaping
society. One important aspect was the significant part which scientific research
played in deciding the outcome of international conflicts. At the same time it became
apparent how scientific research could also benefit national welfare even in
peacetime, but with the financial difficulties in the 1930’s, these benefits could not be
fully taken advantage of. With the outbreak of the Second World War, the scientific
communication became so important in deciding the outcome of the conflict that it
was given the highest level of national priority throughout the war years. This level
of importance could be said to have continued at such a pitch even after the war due
to the onset of yet another conflict, the Cold War.

2. In order to fully benefit from scientific research it was realised how important the
rapid dissemination of scientific research results was if they were to be of any
significant benefit. This also meant improving access to research results for those
involved in scientific investigation and development. This was a necessity for
successful research, regardless of geographical distance or other hinders. Because of
this, it became apparent how printed text was cumbersome and restrictive to the flow
of scientific research results that were published and disseminated, for the most part,
in printed documents.

3. During World War II scientific and technical literature was published in vast
amounts worsening the problems of storage space, access and recall. It was not only
the production of text within the country that was a problem. The cooperation
between the allied forces, plus the stream of documentation retrieved from the
enemy, added to the problem of storage and retrieval, which now demanded
attention.

4. After the depression of the 1930’s and the end of the Second World War, president
Roosevelt, and later Truman, believed that advancements in scientific research
should be made public thus benefiting social development. Both government and
private funding were invested in organisations that were specifically developed to
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promote this idea. Scientific and technical personal in government services were
called on to find ways to make this possible, which meant that the task of finding a
solution to this problem moved away from librarians and those directly concerned
with handling documentation. Instead, technical personal proposing mechanical
solutions were to dominate the search for solutions to the information problem.

5. The scientific community, and those involved in media development, looked on
printed text as a cumbersome and restrictive form of media and it was no longer
favoured as a medium for distributing and circulating ideas and research results.
Printed text restricted information dissemination and recall providing limited access.
If the text was stored in a library, it had to be retrieved from the shelves, if it was
stored in a distant library it had to be transported. All these procedures involved time
delays that limited access. The situation was becoming more and more agitated by the
fact that scientific research had expanded and the whole scientific community was
beginning to strain under the vast quantity of printed text, which it constantly
produced and had in its libraries. The volume and bulk of printed text that was
inevitably yet to come also caused concern.

These were the conditions that formed the background to the media developments
examined in the thesis. These ideas have been found to be present from Rider to Nelson,
roughly the 1940’s to the 1980’s. However, Nelson began to develop Xanadu to assist
“specialists” in finding and retrieving information, but he later went on to develop his
ideas on a hypertext system which he hoped would benefit “everybody”. This is an
interesting change of direction and one can wonder why this development took place.
Unfortunately, the restrictions of this thesis do not allow for a deeper examination of
this point of interest.

Second, what are the answers to the research question, “what were the aims of those
wanting to replace printed text?” when examined from the four different individual
perspectives offered by the Rider, Bush, Licklider and Nelson?

• Two main reasons have been identified that explain why Rider wanted to replace or
complement printed text. One, to reduce the bulk of material on library shelves thus
reducing the growth of research library collections, and two, to reduce the costs for the
library every time a printed text was added to the collection. Rider also hoped that the
micro-card would also improve on such problems as access and dissemination,
problems that were associated with printed text.

• The reasons why Bush wanted to replace printed text with the memex was to
improve access to scientific research results, which he understood was growing and
hampering scientific research and development as they could not be accessed and
retrieved. These problems of selection, caused by insufficient indexing, were also
looked on as being important to solve.

• Licklider  hoped to come to terms with the ever-increasing amount of printed text by
offering an idea that would mean a step away from the usual solutions of more and
more libraries and bookshelves. This solution was the computerised online information
network. The network was to mean an improvement first and foremost for scientists
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and researchers who needed to be able to disseminate and share research results with
each other without the time delays which publication in a printed text medium
involved.

• I have found that Nelson wished to improve on the “restrictive” linearity of printed
text and instead develop a multi-linear form of text, that was to be an important part of
Xanadu, a computer based hypertext system. As I have pointed out in chapter 6,
another goal for Nelson was to improve on computer compatibility, which he felt was a
serious drawback in computer development. By using one single hypertext system to
store, access and retrieve information Nelson hoped to come to terms with this problem
while at the same time improving text dissemination and “publishing”.

It is apparent how the needs of the researcher and the research library dominate the
individual motivations for developing alternative forms of media to printed text. The
problems of space taken up by printed text on library shelves, the restrictions it imposed
on text dissemination restricting research and development and the problems of access,
indexing and recall all played a part in motivating the four main figures examined to
develop solutions.

What were the characteristics of these alternative forms of media and how
did they compare with printed text with regard to storing and
disseminating text?

The forms of media developed as solutions to the problems associated with printed text,
which have been presented in the thesis, have been diverse. Also, each medium’s
capacity to store and disseminate text has also been found to be different when
compared with printed text.

1. The micro-card was found to reduce the space needed to store text when a printed
text was photographed and reproduced as a micro-card. A great reduction in storage
space was perhaps the most important advantage to be gained from the micro-card.
This form of reproduction also facilitated text dissemination as it reduced the need
for disseminating large and heavy quantities of printed-paper. That micro-card also
allowed for an alternative form of text retrieval has been pointed out. However, these
advantages were overshadowed for the most part by the failure to develop a
satisfactory micro-card reader. This fact, perhaps more than any other, can have led
to the failure of the medium to be developed and used extensively to replace printed
text.

2. Memex was never constructed but others later developed the ideas, which this
imaginary machine encapsulated. The idea of combining a compact form of text
storage with a mechanical device to allow for text searching and retrieval was an
important development as it gave inspiration to others. Another example is the idea
of building trails to link relevant texts together, what Bush called associative
indexing. This was an important idea, which Nelson built his ideas of hypertext on.
But, as pointed out, this form of indexing was problematic and it is doubtful if the
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memex could have been a serious contender in replacing printed text because of the
faults described with associative indexing.

3. The online information network  brought about many changes. The medium
allowed text dissemination free from printed text or any other form of “container”
throughout the network allowing for instant dissemination of text regardless of
geographical distance. The digital computer also allowed for text storage in a way
that occupied practically no physical space if compared to the printed text equivalent.
This medium became an important tool for scientists and students alike providing a
medium for text dissemination and retrieval, which was designed with the user’s
needs in mind.

4. Project Xanadu had great potential as an idea for providing a solution to the
information problem. It offered storage and retrieval possibilities which, when
examined as I have done in the documentation of the project, seem inspiring and
promising. The possibility to download any text that the user wished to retrieve could
be thought of as a great improvement compared to the retrieval possibilities offered
by printed text. Also, the possibility of linking texts to each other offered the user of
the Xanadu system advantages when publishing his texts in a sequence which best
suited his needs. Retrieval was also made more flexible by the system allowing the
reader to collect texts in an order which best met his own requirements. The amount
of text, the order of its presentation and its appearance could all be decided by the
user. But even the theoretical Project Xanadu had problems. User disorientation in
hypertext systems such as Xanadu seems to pose a problem which is not as
pronounced when using printed text. But perhaps in the future these problems will be
overlooked because of the advantages that such a system could offer if developed as
described by Nelson.

Media development has given us various “new” forms of media in an attempt to come
to terms with the various shortcomings of printed text. Some of these media provide
improvements but not without imposing their own problems or limitations associated
with text storage and dissemination.

7.2 Examination of the media using the laws of media

In this chapter an attempt will be made to examine the four media using McLuhan’s
laws of media or tetrad. These ideas have been pointed out in chapters 3.4.1, 3.4.2,
4.4.1, 4.4.2, 5.4.1, 5.4.2, 6.4.1 and 6.4.2. The questions that make up the tetrad are
repeated to help the reader navigate through this chapter.

• What does it enhance or intensify?
• What does it render obsolete or displace?
• What does it retrieve that was previously obsolesced?
• What does it produce or become when pressed to an extreme?

(McLuhan, 1988, p.7)
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7.2.1 Micro-card

The micro-card did bring about an awareness of the fact that a major space saving was
possible in libraries which were effected by the information problem if the content of
printed text could be transferred to a less voluminous medium. Reduction in volume had
earlier been achieved by microfilm but the micro-card offered even greater space
savings and alternative retrieval methods, as explained in chapter 3.3. It was now
possible to save vast amounts of text on micro-cards, which occupied only a fraction of
the space a printed text on paper required. Because of these aspects I feel the micro-card
enhanced storage possibilities offering a partial solution to the information problem.

Before the development of microfilm, paper held a monopoly on the dissemination and
storage of text, or at least the larger part of it. But this monopoly held by paper in
preserving and disseminating information and ideas was now broken or made obsolete.
The micro-card proved that media development was possible and that new alternative
forms of media could indeed be developed which offered, if not better and improved
qualities than printed text on paper for reading, at least an alternative form of media for
disseminating text. Because of this, the monopoly that printed text on paper had on the
storing and disseminating of information was made “obsolete”, to use McLuhan’s term,
by the ideas behind the microform and the micro-card.

By coming to terms with the problem of storing text, while at the same time breaking
the monopoly held by printed text, the micro-card offered a chance to retrieve an idea
which was originally associated with the development of mechanical text printing. The
printing press guaranteed the dissemination of identical copies of a text regardless of
geographical distance or time taken over distribution (Nunberg, 1993).  But as
industrialisation accelerated the production of printed text a paradox arose. The
advantages of mechanically reproduced text were in danger of being suppressed and
overshadowed due to the proliferation of printed text brought about by industrialism. It
has been pointed out in chapter 1.2, but it is important to repeat, that the basic paradox
of printed text, “[…] is that information is restricted by the very vehicle that was
designed to promote its availability - the book or other print product” (Smith, 1992,
p.49).
This is what James Carey describes as the “promiscuous reproduction of letters and
type” which he means demanded attention (Carey, 1984, p.110). Rider himself
formulates the fear, which became very real when he calculated that the growth of
college and university libraries doubled in size every sixteen years, by stating, how
civilisation might “[...] die of suffocation, choked in its own plethora of print” (Rider,
1944, p.14).
However, the micro-card revived the possibility of being able to transport and
disseminate identical copies of a text by partly coming to terms with the physical
restrictions imposed by the proliferation of printed text on paper. Micro-card brought
about a reduction of the sheer volume of printed text and improved the possibility of
text dissemination being a lightweight medium suitable for distributing by post. Because
of these improvements in text dissemination I think the micro-card retrieved and revived
the manageability of text reducing it’s mass and perhaps saving humanity from
drowning in the sea of printed text on paper, which Rider feared.
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As previously pointed out, to try and see what it was that “flipped” or reversed when
looking at the micro-card with the help of McLuhan’s tetrad is difficult. Because of this
no attempt will be made to identify a reversal of the micro-card into another medium.

7.2.2 Memex

Memex was never constructed as I have pointed out previously. However I do believe
that the ideas put forward by Bush had a significant effect on later developments to
solve the information problem10. Because of this I think the first fundamental quality of
the memex, or rather, the idea of the memex, was its capacity to promote change and
development in the world of information retrieval providing new goals to strive for and
achieve.
This aspect of memex has certainly not gone unnoticed. According to Peter Skagestad
the idea of a work station with two screens for text comparison, a large amount of stored
text and the possibility to create links from one document to another “[...] was a major
source of inspiration for the use to which the computer was put by the pioneers of the
personal-computer revolution, right down to providing many of the details incorporated
in present-day systems” (Skagestad, 1996, p.218).

I draw the conclusion that Bush made unnatural forms of indexing obsolete by
proposing the “natural” form of indexing which he termed “associative indexing”
(Bush, 1945a, p.107). This is not to say that the traditional forms of indexing became
obsolete in reality. It is merely a way to evaluate the proposed idea of associative
indexing and to show how an idea proposed by one person can, in theory, bring about a
change, giving inspiration to others to develop the idea further. One definite and
concrete result of associative indexing was the development of hypertext by Ted Nelson.

“While Bush’s term, “trail,” represents a very useful concept,
we must generalize it. Bush’s interest in microfilm led to his
idea of the trail having a sequence.” (Nelson, 1991, p.252,
quotation marks as used in original)

Nelson did “generalise” the concept of hypertext and as we can see today, hypertext as
a phenomenon, has succeeded and is used by countless people daily.

Vannevar Bush and his theoretical memex offered a chance to re-establish control or
manageability. By this I mean that the mechanised memex, with its associative indexing,
allowed the printed record of man’s collected knowledge to be easily managed and
controlled thanks to the combination of mechanisation and the process of creating links.
This combination of mechanisation and link construction are two components that later
became standard equipment in almost every digital computer. Because of these two
important aspects, this imaginary machine, offering the user improved manageability,
retrieved or perhaps re-awoke the idea of being in control of the body of printed
knowledge. The ideas put forward by Bush gave the impression that a solution to the
information problem could soon be at hand if a machine could be constructed which

                                                
10 See for example Licklider, 1965a, Skagestad, 1996 and Nelson, 1991.
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allowed for mechanisation and link construction. Bush had provided the idea now it was
up to others to make the machine.

The analogue memex has been credited many times in various texts as giving rise to the
digital computer11. Because of this, I find it tempting to speculate on the prospect of
equating what McLuhan means by “flipping” or “reverses into” with this development
(McLuhan, 1977, p.175/179). However, as I have pointed out in the introduction to this
chapter, there has been a lack of clarity surrounding McLuhan’s ideas on media reversal.
Thus, the speculations on whether the memex “flipped” or “reversed into” another form
of medium cannot be developed satisfactorily.
The memex might nevertheless be regarded as being symbolically represented by the
digital computer, which is a “substantively different” form of media when compared to
the analogue memex (Ibid, p.171). I draw the conclusion that the digital computer may
be seen as a symbolic representation of memex but refrain from speculating on whether
or not memex “reversed into” the digital computer.

7.2.3 The Online information network

What did the computer network proposed by Licklider to replace printed text enhance or
improve? It could be said to have improved user access to electronically stored text.
Text stored electronically on computer memories made them accessible to many users
simultaneously online, a clear advantage when compared to printed text or microforms.
This form of storage offered other advantages such as space saving.

I believe that the online network rendered obsolete or eliminated time delay caused by
geographical distance and the transportation of paper and other material, or
“containers”, which were previously necessary for disseminating text. As pointed out in
chapter 5.4.2, the online network made digitally stored text available almost instantly to
an unlimited number of users regardless of geographical distance. It also made possible
the “publication” or research results online and the dissemination of ideas almost
instantly avoiding delays caused by the publication process.

When it comes to evaluating the retrieval or revival aspect of the online information
network I think it retrieved or revived the flow of information between researchers,
which was available before the information problem made itself felt. This does not mean
that it solved the information problem totally, but I feel it did improve the two main
factors, which together made up the problem. The two main aspects of the information
problem were that printed text limited: a) a quick and effective dissemination of
scientific information, and b) convenient and efficient access to information.
In other words, the online information network increased the speed with which scientific
information could be disseminated, and as pointed out earlier, it improved access to
information which was to be available online.

                                                
11 This subject is given much attention in Linda C. Smith's article "Memex as an image of potentiality
revisited" which is published in Nyce and Kahn, 1991, pp.261-286.
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Because of the problems associated with the reversal aspect of the tetrad, as with the other
media, no attempt to identify the online information network’s reversal potential will be made. It
can nevertheless be noted, as pointed out in chapter 5.2, how Licklider was the head of ARPA in
1969, which developed the first nationwide computer, based network ARPANET. This network
has been credited as been a forbearer to the Internet, which as we know is a medium used by
many people daily.

7.2.4 Project Xanadu

As with memex, Project Xanadu has not been completed or constructed in the form
described in chapter 6. Because of the structural form and components which were to
make made up Xanadu I think it is possible to discern from the research texts how
Xanadu was to allow for improved interaction between user and text giving rise to a
more flexible form of text, text storage and dissemination. Project Xanadu was designed
to allow the user, either as a reader or author, to interact with the text in a way that was
not possible with printed text. By this I mean that Xanadu, incorporating the idea of
hypertext, the possibility of adding links and text retrieval, allowed for an improved
form of text manipulation. As pointed out by Jonassen, in chapter 6.4.2, the individual’s
knowledge structure is unique and in order to suite these individual needs alternative
malleable forms of text presentation are needed. I agree with this point of view and I
think the Xanadu project offered a possible means to achieve this.

Considered as a device to disseminate and store text, Xanadu was to allow the author to
directly present, change and add to an original document whenever he wished to do so.
This leads me to draw the conclusion that the Xanadu hypertext system improved man-
text interaction facilitating improved access and manipulation of electronically stored
text.

These various aspects of text storage and access theoretically improved interaction
between the human element and the text. This is of importance because it gave rise to a
more flexible form of text that could be constructed to better suit the personal
requirements of the reader or the author.

Because of these characteristics, the ideas behind the Xanadu system made the fixed
order of printed text obsolete. At the same time it must be stressed that this development
does not mean the demise of printed text or its importance. It simply stresses the fact
that, with the development of hypertext systems, printed text could no longer be seen as
the sole technique for structuring, disseminating and storing text.

The Xanadu hypertext system retrieved and revived a situation or custom that was
common roughly at the same time as the development of the printing press, i.e. the last
half of the 15th century. This was the collecting together of various printed texts and
“copying” them to form a new hand written document. James O’Donnell describes this
situation in the later half of the 15th century where it was found that copying or
reproducing printed text by hand was not an unusual phenomenon (O’Donnell, 1996,
p.41). The explanations given for this time consuming form of reproduction are several
but I will only outline one that is of relevance to this essay. This was the copying of a
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particular extract from a printed book, for example a single poem, which the person in
question wanted to own without having to buy the whole printed book (Ibid). As
Nunberg points out such “user-made anthologies” are the norm in the history of the
written word, not the fixed form of printed text, which he describes as an inactive and
stubborn form in comparison to these hand picked individualistic texts (Ibid, p.42). I
think that Xanadu encourages a similar practice of text manipulation, as pointed out
above, but of course removes the laborious aspect of transcribing the text by hand.

As with the other media in the thesis no serious attempt will be made to identify the
reversal aspect of Project Xanadu. However, as with memex, much speculation is to be
found on Project Xanadu, in particular hypertext, and its relation to the Internet and the
World Wide Web. Due to the problems involved in McLuhan’s fourth tetrad question
outlined previously in this chapter, I refrain from any such speculations.

Micro-card Memex Online information
network

Project Xanadu

Enhance or
Intensify

Storage
possibilities

Change and development
in information retrieval

Access to electronic
text

Man- text
interaction

Obsolesce or
Displace

Monopoly held
by printed text

Unnatural forms
of indexing

Time delay in
text dissemination

Fixed order of
printed text

Retrieve or
Revive

Manageability
of  text

Control of the body of
printed knowledge

Information flow
between researchers

User-made
anthologies

Flip or
Reverse into

None
identified

None
identified

None
identified

None
identified

Figure 1.

7.2.5 Summary

I have attempted to apply McLuhan’s tetrad to the four media examined in the essay
with an emphasis on the medias ability to store and disseminate text. As pointed out in
chapter 2.1, the tetrad was meant to be a model for examining media that are still in a
process of change and the situations surrounding them. However, as the fourth question
in the tetrad has not been successfully interpreted, because of what I feel is a defective
explanation by McLuhan, I find the laws of media only give partial explanation and
insight. This failure of the tetrad model to be of full benefit in helping to provide an
improved understanding of media development and change is surprising. McLuhan
attempted to build a “New Science” on the ideas of Karl Popper, stating how the
questions of the tetrad can be hypothesised and falsified by anyone. This point of
departure leads to the belief that the tetrad, more than likely, is a useful model for
examining media. Despite this assumption, after the failure to understand the fourth
question, “what does it produce or become when pressed to an extreme?” I find myself
asking, is this model of any benefit when a better understanding of media is sought?

The answer is yes. Despite the problems associated with McLuhan, as outlined in
chapter 2 and above, I found the laws of media useful for two reasons. First, the tetrad
encourages an examination of media not as a whole, but as artefacts consisting of
various parts and aspects that can be better identified using such a set of questions. The
four questions encourage an examination of media and their individual attributes or
aspects providing a better and broader understanding. Secondly, they also encourage an
historical perspective to be implemented, which gives the user of the model a broader
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understanding. Instead of trying to discover the answers to the tetrad questions in
contemporary situations and society the model invites a longer time perspective to be
applied in an attempt to find suitable answers. This I found was particularly true with
question no.3. These two aspects suggest the usefulness of McLuhan’s model despite
the lack of explanation provided on question no. 4.

7.3 Discussion

As described in the thesis, a shift in perspective had taken place in the solutions put
forward to solve the information problems. This shift meant a move away from
industrialisation and mechanical solutions with printed text as a basis towards electrical
solutions and new forms of media. James Carey explains:

“The glut of information generated by the promiscuous
reproduction of letters and type positively demanded a further
mechanization - or better electrification - of the entire process of
creating, storing and transmitting information.” (Carey, 1984,
p.110)

When this electrification of the processes surrounding the production, dissemination and
storage of printed text began, it seems there was no turning back. Once the text had been
“liberated” from paper there was no going back to using paper in the same fashion as
before. The text just went from one medium to another, from photographed miniaturised
text in the form of micro-cards to digital code stored and accessed by digital computers.
What did these changes and developments mean if looked at from the storage and
dissemination perspective?

First let us look at text storage. When compared with printed text’s ability to store text
definite changes have been identified in all of the media examined. It has been identified
with the assistance of McLuhan’s tetrad that these developments improved or
“enhanced” storage possibilities due to a marked reduction in the volume of the medium
to be stored (e.g. micro-card), improved access (e.g. the online information network)
and, theoretically, more flexible storage facilitating interaction between the user and the
text (e.g. Xanadu).

With regard to text dissemination, a reduction has been identified in the volume of the
object that was used to disseminated the text bringing about improved possibilities for
cheaper and faster text distribution, e.g. by the micro-card and digital text. It has also
been shown in the study, with the help of McLuhan’s model, how the time delay which
text dissemination using printed text on paper involved was reduced significantly, e.g.
by the online information network.

Both of these aspects, storage and dissemination, have been improved on by the
development of the media examined. At the same time, it must be remembered that
these developments have not been problem free because each of the media that has been
examined exhibits shortcomings in one sense or another. All of the media examined
store text by manipulating it, performing some form of transformation on the text, for
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example, miniaturisation and reproduction by photography or conversion to digital
signals. With such a transformation, the printed text is changed into a text form that is
dependant on a machine to make the content accessible and legible. On the other hand,
printed text gives direct access to the message without any assistance from other devices
or appliances. For example, unlike printed text, the micro-card restricted direct access to
the text because it needed a micro-card reader to make it legible and a digital text is very
much bound to the medium that stores it. Here we see how “new” or different media
imposes its restrictions on the text contained within, an aspect that must be remembered
when examining and comparing media.

That the text had been “liberated” from the paper medium which contained it, has led to
advancements, or at least change, in text dissemination and storage. But, as pointed out
by Paul Duguid, this idea of technology “liberating” or freeing the text from the
medium is not unproblematic as it involves the paradoxical assumption that “[…]
freedom from technology can be achieved through technology” (Duguid, 1996, p.76).
This is indeed a false assumption. As I have shown in my research, printed text has been
“liberated” from the paper medium only to be reinstated in another medium. Because of
this, the question is not so much what form of “liberation” is involved, but more
important, what new restrictions are imposed by the “new” medium which now
constrains the text?

It is easy to forget the consequences of media development by concentrating on the
positive aspects, for example those that have been identified by using the laws of media.
Here I have highlighted improved storage capabilities, development and change,
improved user access and possibilities of interacting directly with the text. But it must
be remembered that printed text and some of the various forms in which it appears are
results of development over a long time span. Under the obsolesce and displace heading
of the tetrad model I have shown how various negative aspects of printed text have been
improved on by the media forms examined in the thesis. The exclusive control of text
dissemination by printed text is no more, time delay caused by distributing printed text
is reduced significantly and text can, theoretically, be freely arranged by the reader in a
manner which best suites his needs. But what do these developments mean if examined
critically? What do they mean for storage and dissemination of text?

Previously it was explained how certain media reduced the time it took to send a signal
or message, what Carey and Quirk have referred to as “signalling time” (1989a, p.136).
As I have pointed out, a rapid distribution of scientific texts was wished for and sought
after in order to favour scientific research and development in the 1940’s but it
continued to be a goal that media developers sought to attain and seek to attain even
today. It has been shown how the micro-card was a lightweight medium of relatively
low volume that was suitable for text distribution by post thus reducing signalling time
and distribution costs. The online information network took this development further
needing no other exterior distribution system as it sent text by way of phone lines, which
were a part of the system. This provided almost instant text distribution to all within the
network.

What does the reduction in signalling time mean? That many media developments, in
particular digital media, were spin-offs of military development and that quite a great
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deal of media development was brought about because of a desire for ensuring national
security in case of hostile military threats from a foreign enemy, are interesting points.
Carla Hesse considers this fact. She means that the qualities of digital media can be
explained if one takes into consideration this connection to the military and commercial
interests which played a large part in the developments of electronic communications
technologies (Hesse, 1997, p.118).
These developments were aimed, for the most part, at two goals: “1. To diminish
reaction time, to close the gap between reader and writer, and to erase the space of
deferral that mechanical forms of inscription could not transcend [...] 2. To dodge attack
and evade detection” (Ibid). Hesse draws the conclusion from her observations that to
replace the temporal, fixed printed text with electronic text is to loose an important
characteristic trait associated with printed text and in particular the humanities.
This is the particular distinctive quality associated with printed text that Hesse defines
as the “mode of temporality” (Ibid, p.115). Printed text encourages slow reflection as it
induces the reader not to act but to contemplate action and in so doing it increases the
gap between reflection and action. “The book is a slow form of exchange. It is a mode
of temporality that conceives of public communication not as action but rather as
reflection upon action” (Ibid). Hesse means that this quality of printed text, to create a
space for reflection and debate, is an important condition for “[…] liberal democratic
culture and the humanities scholarship that has sustained it […]” (Ibid, p.118).
The reason for this loss of “[…] the space of reflexivity that the logic of deferral
through fixity made possible” is due to the idea that electronic text has a different
character if compared to printed text (Ibid, p.114). This idea is based upon the following
assumption.

“[K]nowledge is no longer conceived and construed in the
language of forms at all (“bodies of knowledge,” or a “corpus,”
bound and stored), but rather as modes of thought, apprehension,
and expression, as techniques and practices. Knowledge is no
longer that which is contained in space, but something that
passes through it, like a series of vectors, each having direction
and duration yet without precise location or limit” (Bloch and
Hesse, 1993, p.11, quotation marks and parenthesis as used in
original)

The problem is that Hesse sees the space created by printed text for reflection as being
threatened by the digital text which is “pure textual simultaneity” where discussion and
exchange using the written word can now take place using electronic text in real time, or
what she calls a “continuously immediate present” (Hesse, 1997, p.113). The difference
is that this exchange occurs without time taken over reflection. The result of such a
development is that where as the printed text can be associated with contemplation
before action we can now, with electronic text, act without apprehension or reflection
(Ibid, p.114). Hesse means that this perceived change is a threat to the humanities in
particular as they are based on deferral using fixed printed text to examine and reflect
upon human diversity and complexity. Because the humanities have as their goal to
bring about greater understanding of the human condition and the world around us, a
subject which Hesse underlines demands contemplation and reflection, this observation
on the changing situation for the humanities is indeed of importance (Ibid, p.116).
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This view on the effects of electronic text is interesting in that it presents another side to
the advantages presented previously with electronic text and digital media. This shows
that reduction in dissemination and reproduction time may well have side effects that
have not been fully realised or experienced yet. That electronic text can have serious
negative aspects is not to be ignored and it is important to remember that it is early days
yet. What the changes brought about by electronic text really mean for us will not be
apparent for quite a while as it is still a relatively new medium if compared with printed
text.

Digital media may well prove to be impressive tools with which to randomly access,
collect and organise information rather than a collection of mechanically printed texts.
On the other hand, it is interesting to speculate on the fact that the digital text media
have imposed a somewhat disorganised condition because they render established forms
of text organisation obsolete, i.e., book, periodical, chapter and page. This is explained
by Geoffrey Nunberg who claims that media, which store large quantities of electronic
text, “[…] tend to resist attempts to impose the sort of solutions that enable us to
manage (even imperfectly) the steady increase in the number of documents […]”
(Nunberg, 1996, p.126, parentheses as used in original). New forms of text organisation
are apparently necessary in order to cope with this change.

In contrast, Carla Hesse sees rapid progress being made between computer scientists,
engineers, publishers and librarians in resolving initial problems of conversion of the
infrastructure into digital form (Hesse, 1997, p.110). She also sees the reduction in mass
due to the conversion of printed text into digital form and the improved
interconnectivity of libraries as presenting new possibilities to realise old goals (Ibid,
pp.109-110). She notes how no library “[…] will be required to acquire materially the
documents that it can make available” (Ibid). This of course applies to other
organisations and institutions, not to mention private individuals. Perhaps most
important is her observation of the possibility presented by the digital media of not only,
“[…] keeping up with the continuously accelerating rate of the production of
knowledge, but that we may be able to exceed the abilities of earlier generations to
create knowledge and to make it universally available” (Ibid). However, as this has
never before happened in our history, I find it difficult to see what basis she builds her
hope on. The idea of making information universally available is dependant on so many
social and political factors that the development of a medium to make such a
development possible can hardly be seen as the most important.

Today we live with many various media forms, a far greater amount if compared with
the recent past. Printed text on paper is no longer the sole medium which can be used for
storing and disseminating text and this is perhaps the most interesting result of media
development, that we live in a time of many media forms all with their own set of
individual qualities and characteristics. However, I agree with the conclusion drawn by
James Carey, who says that while printed text continues to play a vital role in our lives
and while literacy remains an indispensable skill, the central transactions through which
we participate in politics, culture, work, and social life are no longer mediated by the
book, printed page or literacy alone but by a whole host of other devices, principally the
television and the digital computer (Carey, 1984, p.105). Carey means that the literacy
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skills needed to “read” a text is now just one intellectual skill among others which we
need in order to access and interpret the different forms of inscription and media which
we encounter daily (Ibid, p.107).

Media development is not unproblematic. For example, the problem of reducing
signalling time has been partly solved, but this could mean that the space for reflection
directly associated with printed text and the humanities, is also being reduced or is
perhaps disappearing. Also, established forms of text organisation no longer apply to
electronic text and today it is necessary to find solutions, which can be applied to this
specific text form. Even accessing electronic text involves intellectual skills, which go
beyond literacy, skills which the reader must be familiar with if retrieval and access to
text is to be carried out successfully.
These problems are all associated with the change in materiality of the object that
communicates the text to the reader, a change that in turn brings about modifications in
the criteria for storing and disseminating text. An interesting question is if these changes
will lead to a “new” information problem. I think this is inevitable as man probably,
during the entire history of writing, has experienced information problems directly
connected to each developed media form. The technology may change but the problems
follow and, as I have pointed out above, freedom from technology can not be achieved
through technology.
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8 A summary of the thesis

This thesis has examined the development of alternative media forms in the United
States from the 1940’s to the 1980’s. Scientific research grew at an unprecedented rate
in the 1930’s and 1940’s producing so much scholarly publication that a crisis in
scholarly communication threatened. Printed text was looked on as being partly to
blame as it restricted the dissemination of scholarly research results causing delays in
scientific development. This in turn restricted and retarded social development. Printed
text also posed problems for text access and recall, as it tended to conceal individual
research results among other less significant texts. It became more and more difficult to
find and retrieve research results due to insufficient indexing. These shortcomings of the
printed text I have termed The information problem.
The research objectives are to retrieve and examine relevant literature on the subject of
alternative media forms presented for replacing or complementing printed text between
the 1940’s and the 1980’s in the USA. Two aspects of the different forms of media have
been emphasised: their ability to store and disseminate text.

By asking the following questions I have examined and described the proposed
replacement, either totally or partially, of printed text by an alternative media form:

1. Why were alternative forms of media presented for replacing printed text and what
were the aims of those wanting to replace it?

2. What were these alternative forms of media and how did they compare with printed
text with regard to storing and disseminating text?

The method used is qualitative source analysis of relevant literature on the subject area
combined with literature studies. An attempt has also been made to apply Marshall
McLuhan’s “laws of media” to the media examined in the essay.

The solutions offered in the 1940’s proposed replacing printed text with an alternative
media form to ease the flow of scholarly research results and to save space in libraries.
The first of these alternative media forms to be examined was the micro-card, which
was constructed with the help of microphotography by Fremont Rider. Despite
advantages to be gained in text storage and distribution micro-card did not meet with
much success.
Second, Vannevar Bush took the idea of re-producing documents with the help of
microphotography seriously when he proposed building a machine called the memex.
This mechanical workstation was not only to contained all the literature a researcher
needed on rolls of microfilm, it was also to use a new form of indexing to help improve
document access and retrieval. However, memex was never constructed and
microphotography was soon ousted from its position as a possible solution to the
information problem by the arrival of the digital computer.

J.C.R. Licklider realised that the transformation of printed text into electronic text could
make disseminating printed text unnecessary if computers were connected together in an
online information network. This network would also allow better interaction with the
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body of printed knowledge making information retrieval easier and more efficient.
These ideas were developed further in an attempt to create a single globalised network
by Theodor Nelson. He began to develop a computer program and network that would
allow the literature of the world to be stored and made accessible from a single
computer terminal. This system was called Project Xanadu.

The answers to the first research question have been found to be several. In order to
improve dissemination of and access to scientific research information an alternative to
printed text was sought. Printed text was looked on as being a cumbersome and
restrictive form of media for distributing and accessing scientific research results. After
the Second World War it was felt that scientific research carried out during the war
should be made public. In order to make this possible government sponsored agencies
were developed to find better methods for distributing text and making information
more accessible. This introduced scientists and technical personal to the information
problem, which meant that finding a solution was no longer the sole responsibility of
librarians.

Seen from the individual perspective of the four main characters in the thesis it has been
found that various reasons lay behind their motivations for developing alternative
media.
These reasons ranged from reducing acquisition costs and saving space in libraries to
improving access and recall.

When compared with the storage and dissemination ability of printed text several
developments have been identified partly by implementing Marshall McLuhan’s “laws
of media” when examining the media. These developments are improved text storage
possibilities, a reduction in the volume of the medium containing the text, greater
swiftness in text distribution and improved access. This has been found to be due to the
development of electrical media and in particular the digital computer. The digital
computer made it possible to disseminate text without having to distribute a physical
medium such as printed-paper. It also reduced the time it took to send a message
reducing geographical distance to an almost insignificant factor.
However, these developments mean that text is now constrained by a different medium
that imposes a new set of conditions and limitations. Where as the printed text is
accessible without the assistance of other devices digital text is very much dependant on
the digital medium to disseminate and make it accessible. Because of this, it has been
found that digital text media do not so much liberate the text but rather resituate it in a
set of different circumstances. Here it is possible to speculate on the far-reaching causes
of such changes, for example, how electronic text discourages contemplation, involving
the user in simultaneous action without reflection. Printed text on paper encourages the
opposite, it offers a more permanent form, suitable for long time reflection and
examination. This could involve changes for certain disciplines such as the humanities,
which are built on a tradition of long time reflection and contemplation mainly using the
medium of printed text. It is also possible to see how digital text resists the
organisational principles applied to printed text making text organisation difficult. This
may perhaps lead to a new form of information problem.
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