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IF YOU THINK the worldwide web
is new, consider this 1945 article in
which �trails� and a �memex�
machine prove to be an uncanny
vision of following hyperlinks on
the worldwide web.

Wartime director of the Office of
Scientific Research and
Development, Dr Vannevar Bush
coordinated the activities of some
six thousand leading American
scientists in the application of
science to warfare. In a remarkable
article entitled �As we may think�
published in the July 1945 issue of
The Atlantic Monthly, Dr Bush
held up an incentive for scientists
when the fighting had ceased. He
urged that men of science should
turn to the massive task of making
our bewildering store of knowledge
more accessible.  At the start of the
article he writes of the difficulty in
keeping track of information, as
these excerpts show.

�Science has provided the
swiftest communication between
individuals; it has provided a
record of ideas and has enabled
man to manipulate and to make
extracts from that record so that
knowledge evolves and endures
throughout the life of a race rather
than that of an individual.  There is
a growing mountain of research.
But there is increased evidence
that we are being bogged down
today as specialization extends.
The investigator is staggered by the
findings and conclusions of
thousands of other workers�
conclusions which he cannot find
time to grasp, much less to
remember, as they appear.

Our methods of transmitting and
reviewing the results of research
are generations old and by now are

totally inadequate for their
purpose.  Mendel�s concept of the
laws of genetics was lost to the
world for a generation because his
publication did not reach the few
who were capable of grasping and
extending it; and this sort of
catastrophe is undoubtedly being
repeated all about us, as truly
significant attainments become lost
in the mass of the inconsequential.
The summation of human
experience is being expanded at a
prodigious rate, and the means we
use for threading through the
consequent maze to the
momentarily important item is the
same as was used in the days of
square-rigged ships.�

Bush then explores some of the
new-fangled technologies�wax
recorders, dry-film photography,
microfilm, facsimilie, speech
generation and mechnical
tabulators.  His mind soars and he
extrapolates the combined
technologies to produce a
theoretical device called a Memex
which proves to be an disturbing
vision of following hyperlinks and
surfing the Internet, as the excerpts
below succinctly describe.

�The human mind operates by
association. 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.  Trails that
are not frequently followed are
prone to fade, items are not fully
permanent, memory is transitory.
Yet the speed of action, the
intricacy of trails, the detail of
mental pictures, is awe-inspiring
beyond all else in nature.

Consider a future device for
individual use, which is a sort of
mechanized private file and library.
It needs a name, and to coin one at
random, �memex� will do. A
memex is a device in which an
individual stores all his books,
records, and communications, and
which is mechanized so that it may
be consulted with exceeding speed
and flexibility.  It consists of a
desk, and while it can presumably
be operated from a distance, it is
primarily the piece of furniture at
which he works. On the top are
slanting translucent screens, on
which material can be projected for
convenient reading. There is a
keyboard, and sets of buttons and
levers. Otherwise it looks like an
ordinary desk.

In one end is the stored material.
The matter of bulk is well taken
care of by improved microfilm.
Only a small part of the interior of
the memex is devoted to storage,
the rest to mechanism. Yet if the
user inserted 5,000 pages of
material a day it would take him
hundreds of years to fill the
repository, so he can be profligate
and enter material freely.

Most of the memex contents are
purchased on microfilm ready for
insertion. Books of all sorts,
pictures, current periodicals,
newspapers, are thus obtained and
dropped into place. Business
correspondence takes the same
path. And there is provision for
direct entry. On the top of the
memex is a transparent platen. On
this are placed longhand notes,
photographs, memoranda, all sort
of things. When one is in place, the
depression of a lever causes it to be
photographed onto the next blank
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space in a section of the memex
film, dry photography being
employed.

There is, of course, provision for
consultation of the record by the
usual scheme of indexing. 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.  On deflecting a
supplemental lever to the right he
runs through the book before him,
each page in turn being projected
at a speed which just allows a
recognizing glance at each. If he

deflects it
further to
the right, he
steps
through the
book 10
pages at a
time; still
further at
100 pages at
a time.
Deflection to
the left gives
him the same
control
backwards.

A special
button
transfers him

immediately to the first page of the
index. Any given book of his library
can thus be called up and consulted
with far greater facility than if it
were taken from a shelf. As he has
several projection positions, he can
leave one item in position while he
calls up another. He can add
marginal notes and comments,
taking advantage of dry
photography.

All this is conventional, except
for the projection forward of
present-day mechanisms and
gadgetry. It affords an immediate
step, however, to associative
indexing, the basic idea of which is
that 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.

When the user is building a trail,
he names it and taps it out on his
keyboard. At the bottom of the two
items to be joined 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. In each code space appears
the code word. Out of view, but
also in the code space, is inserted a
set of dots for photocell viewing;
and on each item these dots by
their positions designate the index
number of the other item.

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.
Moreover, when numerous items
have been thus joined together to
form a trail, they can be reviewed
in turn, rapidly or slowly, by
deflecting a lever like that used for
turning the pages of a book. It is
exactly as though the physical
items had been gathered together
to form a new book. It is more than
this, for any item can be joined into
numerous trails.

The owner of the memex, let us
say, is interested in the origin and
properties of the bow and arrow.
Specifically he is studying why the
short Turkish bow was apparently
superior to the English long bow in
the skirmishes of the Crusades. He
has dozens of possibly pertinent
books and articles in his memex.
First he runs through an
encyclopedia, finds an interesting
but sketchy article, leaves it
projected. Next, in a history, he
finds another pertinent item, and
ties the two together. Thus he goes,
building a trail of many items.
Occasionally he inserts a comment
of his own, either linking it into the
main trail or joining it by a side
trail to a particular item. When it
becomes evident that the elastic
properties of available materials
had a great deal to do with the
bow, he branches off on a side trail

which takes him through textbooks
on elasticity and tables of physical
constants. He inserts a page of
longhand analysis of his own. Thus
he builds a trail of his interest
through the maze of materials
available to him.

And his trails do not fade.
Several years later, his talk with a
friend turns to the ways in which a
people resist innovations, even of
vital interest. He has an example, in
the fact that outranged Europeans
still failed to adopt the Turkish
bow. In fact he has a trail on it.
Tapping a few keys projects the
head of the trail. A lever runs
through it at will, stopping at
interesting items, going off on side
excursions. It is an interesting trail,
pertinent to the discussion. So he
sets a reproducer in action,
photographs the whole trail out,
and passes it to his friend for
insertion in his own memex, there
to be linked into the more general
trail.

Wholly new forms of
encyclopedias will appear, ready-
made with a mesh of associative
trails running through them, ready
to be dropped into the memex and
there amplified. The lawyer has at
his touch the associated opinions
and decisions of his whole
experience, and of the experience
of friends and authorities. The
physician, puzzled by its patient�s
reactions, strikes the trail
established in studying an earlier
similar case, and runs rapidly
through analogous case histories,
with side references to the classics
for the pertinent anatomy and
histology. The chemist, struggling
with the synthesis of an organic
compound, has all the chemical
literature before him in his
laboratory, with trails following the
analogies of compounds, and side
trails to their physical and chemical
behavior.�

Dr Vannevar Bush�s article was
written before the first
commercial computers were
developed.
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