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Technology

The focus of this series is engineering, broadly construed. It covers techno-
logical innovation from a range of periods and cultures, but centres on the
technological achievements of the industrial era in the West, particularly
in the nineteenth century, as understood by their contemporaries. Infra-
structure is one major focus, covering the building of railways and canals,
bridges and tunnels, land drainage, the laying of submarine cables, and the
construction of docks and lighthouses. Other key topics include develop-
ments in industrial and manufacturing fields such as mining technology,
the production of iron and steel, the use of steam power, and chemical
processes such as photography and textile dyes.

The Principles of Bridges

Though raised in Newcastle’s coal-mining community, Charles Hutton
(1737-1823) went on to make his mark as a teacher and mathematician.

A fellow of the Royal Society (and recipient of the Copley medal), he carried
out research into the convergence of series, ballistics, and the density of the
earth. After flooding destroyed several bridges across the Tyne in November
1771, he began to study the design of bridges, and published this mathematical
treatment in 1772. It demonstrates the ideal properties of arches and piers,
with due consideration given to the force of water flowing against these
structures. Hutton’s practical observations also enhance a section that
provides definitions of relevant terms. Not merely a solution to the demands
of transport and trade, a well-designed bridge, in Hutton’s eyes, stands as a
structure of elegance and beauty.
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Cambridge University Press has long been a pioneer in the reissuing of
out-of-print titles from its own backlist, producing digital reprints of books
that are still sought after by scholars and students but could not be reprinted
economically using traditional technology. The Cambridge Library Collection
extends this activity to a wider range of books which are still of importance to
researchers and professionals, either for the source material they contain, or as
landmarks in the history of their academic discipline.

Drawing from the world-renowned collections in the Cambridge University
Library and other partner libraries, and guided by the advice of experts
in each subject area, Cambridge University Press is using state-of-the-art
scanning machines in its own Printing House to capture the content of each
book selected for inclusion. The files are processed to give a consistently clear,
crisp image, and the books finished to the high quality standard for which the
Press is recognised around the world. The latest print-on-demand technology
ensures that the books will remain available indefinitely, and that orders for
single or multiple copies can quickly be supplied.

The Cambridge Library Collection brings back to life books of enduring
scholarly value (including out-of-copyright works originally issued by other
publishers) across a wide range of disciplines in the humanities and social
sciences and in science and technology.
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Jobn’s Street, London; and by Kincarp and CREECH,
Edinburgh, 1772.
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P R E F A C E.

'A Large and elegant bridge, forming a away cver a broad
and rapid river, is fuftly effeemed one of the nobleft
pieces of mechanifm that man is capable of performing. And
the ufefulnefs of an art which, at the fame time that it con-
nelts diffant fbores by a away over the decp and rapid waters,
alfo allows thofe awaters and their navigation to pafs fmoa!b
apd uninterrupted, renders all probable attempts to advance
the theory or practice of it, highly deferving the encouragement
of the public.

This little book is offered as an attempt towards the per-
Seltion of the theory of this art, in which the properties, di-
menfions, propertions, and other relations of the various parts
of a bridge, are flrictly demonfirated, and clearly illufirated
by various examples. It is divided into five fections : the 1/
treats en the projelts of bridges, containing a regular detail
of the various circumflances and confiderations that are cog-
nizable in fuch projedts : The 2d treats on arches, demon-
frating their various properties, with the relations between
their intrados and extrados, and clearly diftinguifbes the mof?
preferable curves to be ufed in a br;dge; the firfl tws or
three propofitions being inflituted after the manner of two or
three done by Mr. Emerfon in bis Fluxions and Mechanics :
The 3d feition treats on the piers, demonfirating their thick-
nefs neceffary for fupporting any kind of an arch, [pringing at
any beight, and that both when part of the pier is fuppsfed
to be immerfed in water, and when otheravife : The 4th de-
monflrates the force of the water agqinft the end or face of
the pier, confidered as of different forms ; with the beft form
Sfor dividing the fiream, e, and to it is added a talle
Shewing the feveral heights of the fall of the water under the
arches, arifing from its velocity and the obftruftion of the
piers 5 as it was compofed by Tho. Wright, Efq; of Auckland,
in the county of Durbam, awho informs me it is part of a work
o which he has [pent much time, and with which be intends to
Javour the public : And the §th and laft feition contains a

dictionary of the moft material terms pecyliar to the fubject s
in
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v PREFACE.

in avhich many praltical obfervations and direlions are given,
avhich could not be [o regularly nor properly introduced into
the former fections. The whole, it is prefumed, rontaining
Sull direttions for conflituting and adapting to one another,
the feveral efferitial parts of a bridge, fo as to make it the
Srongeft, and the muoft convenient, both for the pafage over
and under it, that the fituaticn and other circumflances will
poffibly admit : not indeed for the aftual methods of difpofing
1be floncs, making of mortar, or the external ornaments, &e.
thofe things I do not defcend to, but leave to the diferetion of
the pralfical architect, as being no part of the plan of my un-
dertaking y and for the fame reafon alfo I have given no views
of bridges, but only prints of fuch parts or figures as are ne-
ceflary in explaining the elementary parts of the fubject,

As my profeffion it not that of an archited?, very probably I
Should never bave turned my thoughts to this fubjec?, fo as to
addrefs the public upon it, had it not been from the occafion of
an accident in that part of the country in which I refide, viz.
the fall of Newcaftle and ether bridges on the river Tyne on
the 17th of november 1771, occafioned by a high flood which
rofe about 9 feet higher at Newcaflle than the ufual fpring
tides do. And this occafion having furnifbed me awith many
opportunities of hearing and feeing very abfurd thingt advanced
on the fubject in general, I thought the demonfirations of the
relations of the effential paris of a bridge, would not be unacs
ceptable to thefe architels and others who may be capable of
perceiving the force of them, and whofe ignorance may not
bave prejudiced them againft things which they do not un-
derfland,

In the gth [effion there is ome thing forgotten to be re-
marked, viz. That in determining the beft form of the end of
the pier to be a right-lined triangle, the water was fuppofed
2o firike every part of it with the fame velocity = had the vari-
ably increafed velocity been ufed, the form of the exds awould
come out a little curved ; but as the increafe of the velocity in
the beft bridges is very finall, the difference in them is quite

imperceptable,
THE
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