|

iz

3

1.__. [kl " —
”...m“.w va
s ,"",_ﬂ.w.m,.. y
=f -2 =i,
FA = o
.,r I

-
el
e — e —

I
e

§2

TOTAL TO DATE

: - ﬁ




First Published 1953 All Rights Reserved
Designed and Produced by Newman Neame Limited Printed in Great Britain




TOTAL TO DATE

The Evolution of the Adding Machine: The Story of Burroughs

By Bryan Morgan

B

BURROUGHS ADDING MACHINE LIMITED LONDON



CONTENTS

The Opening Balance ... iz

The Key to the ADSWET ..inisiiiiin s 19
Many Inventions ..., 29
Wark it Fatnd i 45







THE OPENING BALANCE

It began in Babylon, nearly 5,000 years ago. Tired of arguments about how
much tax he owed or when the interest on his loan became due, some un-
known merchant scratched the reckoning with a stylus on a slab of wet clay
under the baking Sumerian sun, and so became the world’s first accountant.

For bookkeeping is far older than books — though the jars in which the later
Babylonians stored their tablets dimly foreshadowed our ledgers and filing
cabinets. It is older than coinage, for until the ninth century before Christ
the world’s transactions were all in barter. It is only a little younger than
number itself. Accounting is one of the prime necessities of civilisation and
has developed side by side with civilisation.

The Romans knew this. The brilliant Greeks might have been wrapped up
in the mystical significance of arithmetica, but the Romans, who at the centre
of a great trading empire floated the first joint-stock companies, needed
logistica, a practical mathematics. Their trouble was their clumsy notation.
A number like DcccxXLvIIT might look fine on a monument, but when you
wanted to find how much xxxv1 beasts would cost at ii librae, ix sestercii and
viii denarii each, it was time to call in the clerks.

The clerks had two ways of lessening the labour which the simplest multi-
plication sum in Roman numerals implied. One was by using their hands - for
their decimal system, like ours, derived from the almost universal tendency
to count on the fingers. They did this, not as a child counts, or like the African
tribes who still have to line up three patient men every time they want to
count above ninety-nine, but by an elaborate system of gestures. For instance,
the left hand with the fourth finger turned in, the other fingers extended and
the thumb sticking out, signified ‘one’. With practice these gestures became
automatic — which almost transformed the hand into an independent, and
fairly fast, calculating machine,

Their other device was to move pebbles on the ground. After a few dusty
centuries this became the board with movable beads which was called the
abacus. The Romans were not the first to use such a device, nor the last; and
even today an oriental clerk, faced by a simple long tot, may reach for his
swanpan and give an adding machine a close race. For the abacus, though
not strictly a mechanical calculator, aided the human brain in attaining far
greater speed and consistent accuracy.

In the dark centuries that followed Rome, commerce, like other civilised

After the conqueror came the scribes: Assyrians taking an account of the spoils in a captured city




The Chinese abacus was invented abou! 2650 BC and reached Greece from Asia Minor in 535 BC

activities in the West, was at a low ebb, Certainly in the one patch of light at the
court of Charlemagne, professional accountancy was practised; but by then
the Middle Ages were near and trade was expanding again.

At first, office methods lagged behind trade in northern Europe. Through
the period of 1066 and all that, through Doomsday Book and the Hanseatic
League, hard cash in the treasure chest was prized above bills of credit. The
illiterate barons deputed their affairs to scribes, who kept a check on angels
and marks in a pointed Gothic hand, using corrupt Roman numerals or abacus
patterns, and a mixture of Norman-French, Latin and Middle English. The
Church was little more systematic: in the accounts of Westminster Abbey
they entered, Pour le turning de xiv columpnis, Vj s.

The one ingenious device of this period was the tally — astick cuttorecorda
debt. A notch as thick as a man’s palm was worth £1,000: the thickness of a
thumb, £100: of a little finger, £20, and of a barley corn, £1. Scratches took
care of the shillings and pence. When this stick was split down the middle,
so that creditor and debtor could each retain a half to compare at settlement,
the tally became an eminently sensible bit of business equipment.

But by now a much more important invention had reached Italy from the
East. Tt was, literally, the invention of nothing.

The Greeks had had separate symbols for each unit from 1 to 9. The Romans
had had a rough idea of modifying the value of a cipher by its position. To
combine the advantages of both systems, a sign for zero was needed. The
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A medieval tally (top) showing notches and (below) a tally split into two for debtor and creditor

Hindus spotted this, the Arabs took the idea over, and it entered Italy in
about 1200. The now familiar system of reckoning that this discovery led
to brought immense freedom to pure mathematics, and hardly less freedom

to the great world of commerce.

The centuries around this time belonged to Italy, in finance as well as in the
. arts. In 1157 the first bank of the modern world was established at Venice. By
1300 something like a double entry bookkeeping system was in use; and 100

Accountants in the seventeenth century: from a Dutch work on bookkeeping published in 1672




1591 to 1953: the Common Good Account of the City of Edinburgh - by hand and by Burroughs

The Royal Soveraigne, built in 1637: her navigators looked to the mathematicians for assistance




years later credits and debits were being written out in parallel columns.
Professional auditors — paid by the number of mistakes they detected - were
checking the work of professional accountants; and the latter, soon to be
established in their first corporate body, considered themselves as of a higher
rank than mere bookkeepers. Finally, in 1494, Luca Pacioli’s historic treatise
on double entry - called De Computis et Scripturis and included in one of the
earliest printed books on mathematics — transformed the art of accountancy
into a comprehensible and standardised science.

Britain’s time was coming - but a long time coming. Algorism, the system
employing the zero symbol, reached Scotland in 1230: in anything that
touched on money the Scots were quick off the mark. But it was 300 years
before London followed, and even then the business houses and wandering
fairground hucksters took a century and a half to abandon their Roman
numerals. Multiplication tables were still a mystery, and hand counting was
employed. Simple division was still left to the higher mathematicians. Tallies
were still being cut and sliced down the middle.

One of the arguments against the use of Arabic numerals was that they were
easy to alter, and the abominable writing of late medieval England certainly
gave force to this objection. But with the seventeenth century the full force
of the Italian Renaissance reached the North. Companies and banks multi-
plied, and an ever increasing body of men followed George Watson of the
Bank of Scotland. George Watson was Britain’s first public ‘accomptant’ -
though even as late as 1799 there were only a dozen accountants in London.
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Factaries and railways, 1840: speed in production and transport demanded speed in accounting

Yet the world’s oldest account book, which has lain in the Advocates’
Library of Edinburgh for the last two and a half centuries, has quite a con-
temporary look, with its legible cross entries guarding against error. At the
time that these accounts were being compiled, Dutch merchants were being
admonished to marry women who could keep their books for them - which
would seem to argue a fairly widespread knowledge of accountancy. Over a
century later, however, an English tutor considered that, whilst double
entry was a fit subject for schoolboys, young ladies should be protected from
such stern studies and should be taught only single entry bookkeeping,

During the nineteenth century, business practice assumed its present form.
From its opening years, interest and actuarial tables were available. In 1826
the Exchequer overhauled its methods and at last burned its ancient tallies -
which went up in such a fine blaze that the stoves grew red hot, nearby wood-
work was fired, and in a few hours the entire Houses of Parliament were
completely razed. Stll later in the century the Limited Companies and
Bankruptcy Acts resulted in greater freedom of credit. In all but one respect,
the businessman of today would not feel very much out of place in a bank
or a commercial house of 1875.

But that respect is a most important one. Anyone with the slightest know-
ledge of office methods would, if he were projected back to the Victorian era,
be struck by the lack of machinery — by the absence of not only the
telephone, typewriter and duplicator, but of the adding and accounting and
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Exterior view of a replica of the stmple caleulating machine that was produced by Pascal in 1642

calculating machines which form so conspicuous a part of the office scene
today.

Apart from the abacus, there were no attempts to produce mechanical aids
to calculation until that great century of mathematical progress, the seven-
teenth, though it would have been surprising if the great Leonardo had not
thrown out a few ideas on the subject. But then, in 1617, John Napier, the
Scot, produced his ‘bones’. These took advantage of a curious property of
numbers to perform multiplication, but were more of interest than of real use.
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