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FOREWORD TO THE REVISED EDITION

eight chapters, an introduction, which examined the case

for an Academy of Design, forty-one line drawings in the
text and sixteen plates of half-tone illustrations. It was written before
I had visited the United States and had acquired first hand expe-
rience of the operation of industrial design in America. When I was
invited to prepare a revised edition, I soon realised that the book
demanded re-writing. It has been re-written, and little of the original
text remains. Four fresh chapters have been added, the introduction
omitted—for events have caught up with many of the proposals that
were made in it—new black and white illustrations collected from
contemporary sources or specially drawn for the text, and the number
of plates increased to forty-eight, including some in colour. Not only
the size, but the scope of the book has thus been enlarged, though
its basic intention remains unaltered, which is to explain the
character of industrial art so that its manifestations may be
recognised and appraised and its possibilities understood and
explored.

Since this revised edition has been set up in type, the prospect of
harnessing atomic energy for the benefit of mankind has promised a
Third Industrial Revolution during the second half of this century.
It is now within our power to destroy or remake civilisation quickly
and effectively. The release and beneficent use of atomic energy
would give us all the power we want; and such unlimited power
could, in alliance with our existing and revolutionary knowledge and
control over the manufacture and production of materials, change
the face of civilisation within two generations. The whole character
of industrial art could thus be altered for better or worse, because
the limitations, the frustrations and the disciplines, that have hitherto
restrained men in the devising and production of artifacts would be
largely removed.

WHEN this book was first published in 1934 it consisted of

Jonn Groag
November, 1945






DEDICATED TO
FRANK PICK

When this book was first issued in 1934, Frank Pick was
living and working for the benefit of Londoners. He died
in 1941. He was the most outstanding patron of industrial
art of his time, and his work for the Traffic Combine, that
preceded and set the standards for the London Passenger
Transport Board, gave to the Capital a railway system and
rail and road vehicles unmatched in any other city in
Europe or America and which won world-wide admiration.
The trains, trams, buses and trolley buses controlled by the
Combine, the stations and bus shelters, the automatic ticket
machines, signs and notices and printed material all bore
the impress of good design, and they achieved a recognisable
unity—they were all obviously conceived by designers who
were inspired but never limited by enlightened patronage.
Frank Pick had enormous patience and a critically eager
knowledge of design ; his judgment enabled him to choose
able designers and to give them opportunities; and he used
his knowledge and employed designers in a completely
matter of fact and normal way in the ordinary course of
his work as a responsible business executive. His practical
approach to design in industry was disclosed when I asked
him whether he would allow me to dedicate this book
to him.

“Why should you?” he demanded.

I said that, apart from my personal regard for him, he had
done more to improve standards of industrial art than any
other living man and that was why I wanted to make
the dedication.

“All right,” he said; “but I was just doing my job.”

Every Londoner knows how brilliantly and thoroughly he
did that job.
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“Every article of use has a certain size and character defined for
it by the very use it is destined for, and this may never be disregarded
by the designer; it is, in fact, the indispensable skeleton of his design,
and has nothing to do with ornament.”

Analysis of Ornament: the Characteristics of
Styles, by Ralph N. Wornum. 1855.

“There is no good reason why forms stripped clean of all considera-
tions but function and utility should be admirable beyond that
point: they may be abominable from the human standpoint, but
there is no need for them to be so in the Artist’s hands.”

Modern Architecture, being the Kahn Lec-

tures for 1930, by Frank Lloyd Wright.
Lecture 2. “Style in Industry.”

REFERENCES IN THE TEXT

Footnotes have been avoided throughout the twelve chapters of
this book. References are indicated by figures in the text, numbered
consecutively in each chapter; and the sources of these references are
set out under their appropriate chapters at the end of the book,
beginning on page 212.
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CHAPTER I

INDUSTRIAL ART EXPLAINED

“Men now generally understand, to employ those very tools which the
Antients lent us, to infinite more Works than formerly; they have also
of late devis’d a great Multitude of all Sorts, which were before unknown ;
and besides we may very well expect, that Time will every Day bring
forth more. For according as the Matter to work upon does abound, the
greater Plenty of Instruments must by Consequence follow; such a
Connexion there is between Inventions, and the Means of inventing, that
they mutually increase each other.”

The History of the Royal Society of London, by
Tho. Sprat, D.D., Bishop of Rochester. From
the third edition, published in London, 1722.

characteristic achievement of our civilisation. Its manifestations,

so far as they survive, may disclose to posterity all the hesitancies,
the conventions, the cautious dependence upon prototypes and the
occasional outbursts of courageous innovation, which represent the
history of design in industry since the close of the eighteenth century.
Our almost exclusive preoccupation with production and mechanical
efliciency during the first industrial revolution and our misunder-
standing of the operation of design and the function of the designer
will be duly observed ; while the emergence of what has been called
“machine art” may be recorded as marking the rise of the second
industrial revolution. Our ways of life, the machines and arts upon
which that life so greatly depends, may be revealed to the future by
the chipped and rusting remains of a gas cooker or a refrigerator,
the streamlined body of a motor coach or the fallen skeleton of a
skyscraper. From such crushed and corroded bones, the archaeolo-
gists of the thirtieth century may attempt to reconstruct our lives.
Helped a little by imagination, they may endow us with virtues, the
possession of which we have never even suspected; or, with less
generosity to the past, they may regard us as far worse than we really
are. But it should be plainly evident to their minds, if they are
investigating objectively the growth and development of our com-
mercial machine age, that in the beginning there was industry
without design, and that consciousness of a missing factor in the

15
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mechanical production of goods was so long delayed that the iron,
steel and steam phase of industrialism—the first industrial revolu-
tion—was practically over before design began to secure recognition
as a technical operation.

If and when it is generally recognised by manufacturers, distribu-
tors and consumers that design is a normal operation in the production
of goods, industrial art will be liberated from the tyranny of proto-
types, imposed by the memory of our pre-industrial civilisation.
Meanwhile, although many people are now aware of the way good
design or bad design or absence of design affects everyday existence
in their homes and at their work, we still live in an age of confusion,
surrounded by inappropriate survivals, beset by archaic beliefs. Art
and the artist have become separated from life and particularly from
industrial life. It is a startling and regrettable truth, that if every
man and woman who practised the graphic or the plastic arts, or
whose creative gifts found expression in that large field of activity
covered by the word design, had died, say on January 1st, 1939,
there would have been no appreciable difference in the conduct or
character of contemporary British industry. The disappearance of
the artist and the industrial designer would have been noticed in the
distributing trades, but the course of industrial production would not
have been affected, nor would most of the directors of industry have
been dismayed by the disaster, even if they had noticed it. This
unconscious indifference of organised industry to the existence of
artists and designers has, with a few exceptions, been a characteristic
of the commercial machine age; nor is it confined to industry. It
is shared by the general public.

Why has British industry and the British public hitherto been
afflicted by this indifference to” industrial art? Partly because its
existence and operation are unidentified, partly because we are still
in a period of transition from a tranquil and orderly civilisation to
one whose outlines are as yet only vaguely perceived. Not unnaturally
we cherish the familiar survivals from a known and pleasant past,
and we attempt to retain forms and ideas that were appropriate
enough in the sixteenth, seventeenth or eighteenth centuries but
which are now only limitations.

It was with the object of explaining the operation of industrial art,
and illustrating its growth and possibilities that this book was first
written in 1934. Since then the second industrial revolution has been
swiftly developing, and the second world war has accelerated its
growth. From the iron, steel and steam age we have passed into
a new age of materials and power, when an abundance of light
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alloys and chemically produced synthetic materials gives manufac-
turers and industrial designers fresh opportunities for invention and
experiment, and cables carry electricity from generating stations to
all parts of the country, so the location of industry is no longer
determined chiefly by the proximity of fuel. This second industrial
revolution could confer enormous benefits upon the domestic, com-
mercial and industrial life of Britain: it could repair the ravages of
the first industrial revolution : it could restore our national leadership
in industrial technique, for it could release the great imaginative
powers of our artists and designers and make their work contem-
porary and productive.

The significance of industrial design has been recognised by the
State, for in December, 1944, the Board of Trade appointed a Council
of Industrial Design, to encourage the formation of design research
centres and to improve and extend education in this subject. But
unless the nature and range of industrial art are understood by
everybody, the patronage essential for its healthy expansion will not
be forthcoming from industry, nor will it be encouraged by the
distributing trades or appreciated by the consumer. What is indus-
trial art, anyway? The answering of that question is the special
concern of this first chapter.

The term Industrial Art is used throughout this book to describe
the visible results of our industrial civilisation which have been or
could be affected by the operation of design. It is a comprehensive
term ; but it covers a subject which may be conveniently divided for
study, such divisions being determined by the character of industry,
its services and its needs. Three main divisions are thus suggested :

1. Industrial design.
2. Commercial art.
3. Industrial architecture.

1. Industrial design is concerned with the products of industry, not
only with consumable goods made in a factory, but with such things
as vehicles, ships, lamp standards and automatic ticket machines.
It may be sub-divided thus:

(a) Design which affects the function, shape and finish of a2 manu-
factured object, for example a safety razor, a radio set, a gas
cooker, a kettle or an electric iron.

(6) Machine design, which affects the form and finish of an object
with a mobile or static mechanical function, such as a loco-
motive, a lawn mower, a sewing machine or a typewriter.

(¢) Industrial decorative art, which creates decorative patterns

17 B



INDUSTRIAL ART EXPLAINED

and determines the choice of colours and textures for such
things as textiles of all kinds, from furnishing fabrics to shirt
materials, pottery, domestic glass and wall paper.

2. Commercial art is concerned primarily with the distribution of
goods. Its most familiar manifestations are advertising in the press;
posters, window bills and signs ; commercial literature, such as book-
lets, leaflets and folders ; also display material for shop windows and
showrooms ; exhibition stands and the design of packaging. In this
last activity it approaches industrial design, for with some goods the
design of the package is an integral part of the manufactured object
and, after sale, the pack or some part of it is kept and used by the
consumers—for example, lipstick containers. Again, the choice of
colour, texture and pattern for a package whatever the material—
it may be aluminium foil, paper, cardboard or a transparent or
opaque plastic—has presented a problem of design akin to industrial
decorative art: with the package, a pattern has been created for the
purely commercial purpose of attracting the potential purchaser;
but patterns created for table ware or window curtains should have
more than a transient attraction.

3. Industrial architecture has arisen from the need to accommodate
industrial activities. It includes mills, foundries, factories—all the
buildings that protect industrial workers and plant; also railway
architecture, bridges, stations and signal cabins; docks, canal and
river locks, dams and the buildings and appliances connected with
the production and distribution of power. The form of certain large
scale appliances creates a sub-division, which may be called machine
architecture. Under this would be included gas holders, cooling towers,
grain elevators, and such things as the great turbine cases on the
Wheeler dam—one of the twelve dams on the controlled Tennessee
River system, made by the Tennessee Valley Authority—the turbines
in the vast power station at Dnieprostroy, U.S.S.R., and the exhaust
fans in the ventilating stations of the Mersey Tunnel.

These three divisions, Industrial Design, Commercial Art and Industrial
Architecture, can clarify and regulate thought about industrial art
without making it inflexible, for they are not arbitrary, and they
allow the whole subject to be examined without confusion. It is a
subject of profound importance to a nation whose foreign trade
depends largely upon the character of the goods produced in its
factories ; a nation, moreover, whose citizens have, as a result of two
devastating wars, become alertly aware of the immense reserves of
mechanical inventiveness and industrial efficiency that are mobilised
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for the making of weapons when their country is threatened with
extinction. From this many conclude that life in peace time could
be enriched and made easier and more agreeable if such inventive-
ness and industrial power were allowed to satisfy the market repre-
sented by the people as a whole. For the first time in the history
of civilisation we could rely on slavery without injustice, for indus-
trialism has provided us with the most efficient and hard-working
slaves in the form of machines, which save our muscles, and could
shorten our working hours and lighten and minimise the everyday
tasks of all men and women.

Industrial art, which is characteristic of our commercial machine
age, should, like architecture, be universally enjoyed. The past
provides some cautionary examples of civilisations that have col-
lapsed, because the bencfits of invention in architecture, design and
the production of commodities, were withheld from large sections of
the population. Perhaps the most remarkable instance of swift and
complete collapse is afforded by the Cambodian civilisation, which
lasted for five centuries and disintegrated in a few weeks, following
a slave rebellion. A Chinese traveller named Tcheou Ta-Kouan
lived at Angkor Thom, the Cambodian capital, from 1296 to 1297,
and minutely described the country, the people and their customs
and commerce. His writings were .discovered in the Imperial
Archives at Pekin and were translated into French and published
in 1902 by M. Pelliot.?

Some authorities believe that this civilisation was the culmination
of the great colonising movement from India which swept across
the Far East over a thousand years ago. The Chinese record, set
down some eighty years before the Cambodian Empire disappeared,
is extensively quoted in two authoritative books on the subject:
Towards Angkor, by H. G. Quaritch Wales, the Field Director of the
Greater India Research Committee,? and Escape With Me! by Sir
Osbert Sitwell. The magnificence of this lascivious and exotic
civilisation is disclosed. Sustained by the export of luxury goods,
the Cambodians reared upon a structure of slavery a state that
allowed the privileged classes to devote their entire time to their
two principal forms of pleasure—of which bathing was ane. The
slaves were drawn from primitive tribes, who were kept in a state
of the utmost degradation. Only the aristocracy was allowed to have
tiled roofs, the people had to be content with wooden houses roofed
with thatch. No furniture or fittings were permitted in their homes.
Earthenware cooking pots, coconuts used as ladles, stoves made of
earth, spoons made of leaves, pewter cups or earthen bowls—such
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were the miserable possessions allowed to the lower orders, in a
civilisation of the most luxurious abundance. Voluptuous, aimless
and wholly unstable, this Cambodian Empire nevertheless produced
a masterpiece of architecture like the Angkor Vat, and buildings
and sculpture which still resist the jungle and astonish the traveller
by their scale, their urbane beauty, and the effortless grace of their
decoration. Angkor Vat with its five conical towers, its magnificent
composition, and the harmonious partnership between architect and
sculptor which it represents, is unquestionably one of the great
buildings of the world.

The revenue which supported this top-heavy society was derived
from the export of kingfishers’ wings. As Sir Osbert Sitwell explains,
the Cambodian kingfishers were demanded by the Chinese market,
because of their superior sheen and colouring. They were exported
to Canton, where they werc made into the blue and green tiaras
worn by Chinese brides. This civilisation, dedicated to luxury, was
overcome when the slaves rebelled during a war, and brought down
the whole edifice of the Cambodian Empire. It never rose again,
and, in time, passed out of memory.

Any civilisation that depends wholly or largely for its prosperity
upon the export of luxury goods runs the risk of becoming so sepa-
rated from reality that it is unable to meet emergenties, such
as war or changing market conditions. Any civilisation that confines
the consumption of goods to a privileged class is inviting social
revolution of the kind that overtook and destroyed the Cambodian
Empire. Any civilisation in the commercial machine age that
excludes trained imagination from the production of goods is denying
to consumers at home and abroad the enjoyment of industrial art,
and all that it implies, and its industrialists and traders are acting
as obtusely as the Cambodian grandees of the thirteenth and four-
teenth centuries, the French aristocracy in the days of Louis XV
and Louis XVI, or the Russian ruling classes under the Tzarist
régime. This exclusion of imagination from industrial production
is not an act of conscious oppression: it is an act of unconscious
ignorance. Until the third decade of this century, the scope of
industrial art was recognised only by a few exceptional people, and
very few manufacturers or distributors had any understanding of
its importance to their business. Now it is accepted by a limited
number of progressive manufacturers that the shape, colour, texture
and general appearance and function of goods are influenced at
some stage of their production by the presence or absence of trained
imagination. Industrial production commands the services of highly
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qualified technicians: engineers, research chemists, metallurgical
specialists, experts in management, and skilled or unskilled operatives.
Working with this team are sales, marketing and publicity managers
and their staffs; and all the diverse activities of these technicians
and workpeople are planned by directors in charge of development,
whose overriding concern is the maintenance and future of their
firm’s prosperity. All these people, in their own specialised depart-
ments, should be alert and receptive; and during the first industrial
revolution the spectacular progress of British industry was largely
attributable to the inventive powers of technicians and the enter-
prise and courage of manufacturers. A century of industrial oppor-
tunity, when everybody wanted British goods, accentuated the
importance of production. Marketing was hardly understood: the
manufacturer shipped goods overseas where people were clamouring
for them, and orders poured in through the letter-box by every post,
and he carried them out to suit his own convenience. Not un-
naturally a ‘“take-it-or-leave it” attitude was adopted by British
industrialists, and they felt that what they made could not be
bettered, either in workmanship or functional efficiency. They were
never conscious that anything was missing. They were self-satisfied ;
but their complacency was created and nourished by economic
conditions: the markets of the world urgently desired what they
could make, and, as they were human beings and not coldly logical
super-men, they were proud of their capacity to produce goods.
Britain was called “the workshop of the world.”

Industrial art was not recognised: its existence was unsuspected.
A rich confusion of terms such as applied art and ornamental art pre-
vented the emergence of anyidea that from the power of machines and
the nature of new materials a new form of common art might arise,
under the direction of industrial designers, which would replace the
old, lost common art of England. We are still far from allowing such
an idea to have much practical effect on the things we make and use.

When design is free from the influence of a prototype and remains
a purely functional problem of engineering, the beauty of mechanical
fitness may be achieved by an apt solution. It is a beauty different
in kind from that created by the artist; it is a mathematical by-
product; unsought, incidental. To imagine that beauty invariably
resides in a piece of competent engineering and to assume that
“fitness for purpose” is the golden rule for the creation of beauty
is to chain creative ideas to abject utility. Industrial art begins when
the trained imagination and judgment of a designer are employed
to determine the character of a manufactured article.
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Left: Quiver for arrows, used by Hottentots. From Andrew Sparrman’s Voyage to
the Cape of Good Hope, 1772-1776. (Vol. 1, Plate 2.)

Right: A modern golf bag. Compare this with the quiver: the functional needs
are almost the same: so are the results.
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CHAPTER II1

THE OPERATION OF INDUSTRIAL
DESIGN

NDER the three main divisions set forth in the last chapter

we may examine not only the operation of design in modern

industry, but the influence of industrial processes and
materials upon the ideas of designers. In the age of handicrafts,
the man’ who made an article very often designed it, and his design
was determined by the character of the materials available, the
customary methods for fabricating them, and the function of the
article. As a craftsman-designer, his inventive faculties were stimu-
lated only when he was confronted by some new problem, or when
he was ornamenting his work. With primitive peoples the forms of
their utensils, weapons and shelters persist for generations, until
migration—enforced by change of climate or the exhaustion of
hunting grounds—or the advent of foreign traders, brings them into
contact with new ideas. This identity of craftsman and designer has
endured for thousands of years, and the separation of the designer
from the executant craftsman has occurred only when architecture
has transcended its elementary function of providing shelter, or when
the production of goods has been organised upon a large scale. The
development of architecture established the architect as a master
designer, who directed or worked with artists and master craftsmen,
as Ictinus and Callicrates, the architects of the Parthenon, worked
with Pheidias, the master sculptor, or as Sir Christopher Wren
directed the decorative sculpture of Grinling Gibbons in St. Paul’s
Cathedral. The independent, directing designer appeared when indus-
tries began to use mass production methods, based on slave labour,
though this designer’s status would vary according to the industry,
and it is unlikely that he would be more than a highly skilled,
inventive slave himself,

Large industrial enterprises employing mass production methods
flourished in the ancient world. A great deal of Greek pottery was
thus manufactured and various industries served by highly organised
slave labour were established throughout the Roman Empire. In
the province of Britain, for example, there was a group of potteries
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at Castor. Collingwood and Myres say that “here, the industry was
evidently worked on a capitalist basis, with highly organised methods
of manufacture and distribution. The characteristic ware of the
Castor kilns is found all over Britain, and there are indications of
the way in which it was shipped in barge-loads by river from the
pottery wharves.”’?

The civilisations of the ancient world depended on slaves to
operate their industries. The saving of human toil was of no par-
ticular interest to the bureaucrats and capitalists of a slave state.
Professor Gordon Childe points out that the water wheel was hardly
used until the beginning of the fifth century, when the Western
Roman Empire was collapsing. 2 No large scale development of power
took place, until in the thirteenth and fourteenth centuries, an
industrial district that depended largely on the use of watér power
grew and flourished on the Volga, above Astrakhan. It was Sarai,
the metropolis of the Golden Horde, and consisted of two cities,
one devoted to industry, the other to pleasure. In the former “reser-
voirs of water terraced at various levels unceasingly drove iron water-
wheels. Here there were countless workshops ; smithies, tile-works,
potteries, smelting furnaces.”? Both cities were destroyed by Tamer-
lane. The ruins of Old Sarai, the industrial city, covered fourteen
square miles. It was never rebuilt.

As manufacturing enterprise extended, the work of the craftsman
in many industries was increasingly directed by a master designer
and individual scope for invention was correspondingly reduced.
Long before industry was gradually mechanised, during the first
industrial revolution, the skill of craftsmen had been circumscribed
by a pattern of organisation which imposed repetitive tasks. For
example, in the workshops of such eighteenth century furniture
makers as Thomas Chippendale, some men might make chair legs
or seat frames and nothing else, all their working lives. Monotony
is not invariably a hardship; to the uncreative mind it may be
congenial, particularly when it allows the expression of personal
dexterity; but executant skill in a craftsman does not imply a
capacity for invention. It is true that invention occasionally springs
from the exercise of skill ; but rule-of-thumb methods, the memory
of prototypes, and respect for custom, have been the principal
influences in the lives of craftsmen for hundreds of generations. Like
problems have a way of begetting like solutions, even though the
results are widely separated by time and circumstance, not because
of some irrepressible faculty for invention in the human mind, but
because culture has been gradually diffused over the habitable globe
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in the past. It is salutary to compare the Hottentot quiver for arrows
with the modern golf bag. The functional needs are almost identical,
so are the answers. The superiority of the twentieth century relies
only upon a few superficial refinements of finish, and on the use of
pierced straps and metal buckles to secure them (see page 22).

Dependence upon prototypes is deep rooted in the human mind,
and even creative minds are profoundly influenced by traditions,
which they accept, adapt, or reject—reactions which affect the
growth and character of the arts and crafts in periods when creative
minds enjoy comparative freedom. Such periods have been rare in
the history of civilisation, and when they occur they leave an
indelible mark. Greek intellectual life and art in the third, fourth
and fifth centuries B.c., have impressed such a mark upon European
culture and its great and growing branches in North and South
America. But the Greek city states seldom applied the ideas of
their scientific thinkers; we have inherited ideas and principles
—a great structure of original thought—rich in undeveloped
and astonishing possibilities, which the Greeks either ignored or
despised.

Original inventions of any kind occur very rarely. There is any
amount of what may be called secondary inventiveness, which arises
from an alert perception of the possibilities disclosed by some prin-
ciple of using power, and this practical creative faculty has flourished
during the last two hundred years; but it was discouraged by the
Greek attitude to life. Archimedes left no record of his mechanical
contrivances, for they were the by-products of pure science and he
regarded them with contempt, only condescending to exert his genius
for invention to protect his native city of Syracuse when it was
besieged by the Romans. The artisan was deliberately excluded from
citizenship in some of the Greek states. Lowes Dickinson suggests
that the reason for this was that the sort of life the artisan had to
lead ““was incompatible with the Greek conception of excellence.””4
But the artisan had no opportunity of improving his way of life,
because the Greeks rejected applied science. He remained an inferior,
even in the most democratic states. Yet the possibility of freeing him
by the development of machinery so he could be elevated to citizen-
ship never occurred to a society that was prolific in original inven-
tion. The gifts of science were sometimes recorded; that was all:
secondary inventiveness was never encouraged in that age of mental
vigour and artistic achievement. Greek science continued to produce
ideas. Hero of Alexandria invented a steam engine, and in his
Preumatica he included such devices as siphons, fire-engines, water-
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organs and the equivalent of the modern penny-in-the-slot machine.
But such ideas lay fallow.

Often in the past ideas have emerged and actual inventions have
been made, without anybody, even their authors, being aware of
their significance. In his book, Progress and Catastrophe, the late Stanley
Casson includes a descriptive note about the unconscious invention
of movable type for printing four thousand years ago. “The art of
printing,” he writes, “was in fact invented by hazard about 2000 B.c.,
by some unknown person who fabricated that strange unique object
known as the ‘Phacstos Disk.” This disk is made of clay some seven
and a half inches in diameter and one inch in thickness. On its two
faces are inscriptions, in each case in one continuous line, arranged
as a spiral so as to fit into the disk. The inscription is made by means
of impressing certain signs on to the wet clay of the disk. Each sign
is impressed by a matrix, probably of ivory or stone, which bore in
intaglio the required design. In all there were forty-five of these
movable types employed to make the inscription. Words are sepa-
rated by vertical incised lines. No other instance of the signs so used
has been found and the text of the double inscription cannot even
be transliterated. It is thought that it is a dedication by some alien
person in a Cretan sanctuary. The origin of the dedicator, from
certain hints given by the character of the signs, may be Asiatic.
The fabricator of the disk certainly invented the art of printing and
possessed a fount of type. But he does not seem to have realised the
possibilities of his invention. Nor did anyone else.”’8

What prospects were there for such labour-saving ideas to be
encouraged or adopted in the ancient world, with its established
tradition of slavery and its vested interests in slave holding and
trading? The age of Greek thought, the first age of reason, remained
slave-bound; Rome became a utilitarian and commercial slave-
state; thereafter reason and freedom were in eclipse until Greek
learning and habits of thought were revived, and the Renaissance
dispelled the darkness of the age of faith. In England, by the end
of the seventeenth century, scientific speculation was gaining strength
in an atmosphere of freedom. The Royal Society had been founded.
Trade was respected, and after the Scottish Union, Britain was the
largest free trade area in Europe. Science was applied to industry,
and innumerable secondary inventions appeared. During the
eighteenth century “a small handful of remarkable Scots and
Englishmen, fewer than would be required for a football match,
succeeded by their ingenuity in transforming the economic life of
the country.”®
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The age of handicrafts was over: machinery, neglected and des-
pised for centuries, rapidly invaded every form of industrial activity,
replacing the traditional arts and crafts, and after the introduction
of steam power enormously multiplying the output of goods. Within
a century the craftsman had almost become a picturesque survival.
“With iron and machinery was born a new class—the modern
mechanic.”?

The activities of mechanics and the nature of the new machine-
made goods were controlled by engineers and factory owners, and
in the early days of the industrial revolution they were often the
same people. Skill in design disappeared, and the directors of the
new industrial power were so preoccupied with the new forms of
skill which arose when production was mechanised, that they never
realised that anything or anybody was missing from the organisa-
tions they were establishing. The craftsman and his skill were on the
way out; nothing replaced them. The mechanical methods for pro-
‘ducing goods, the machines themselves, and the materials they con-
sumed and fabricated, absorbed the whole attention of the engineer-
industrialists of the late eighteenth and early nineteenth centuries.
If handicraftsmen had thought of nothing but the excellence and
efliciency of their tools and materials, the form and character of the
things they made would have been fortuitous, and they would have
repeated generation after generation without variation, save that
derived from error, the shapes their forefathers had used. That
is what the industrialists did, when they were producing goods
formerly made by hand; but machinery enabled them to produce
thousands of articles exactly alike ; incidental variations of form were
abolished.

Design was regarded as a major or minor operation of mechanical
engineering ; a perfectly valid though limited interpretation, which
excluded the vital attribute of creative imagination. The designer
was always an engineer or a superior mechanic. The work of such
a technician was, and still is, clearly definable. For instance, when
an appliance or a component part of an appliance is designed to
perform a specific function, the most serviceable material is used,
and the amount, thickness and treatment of that material are deter-
mined by the designer’s estimate of the character and volume of
the wear and tear to which the appliance may be subjected, and
his capacity to. imagine and devise the best method for securing its
efficiency and convenience in use. Thus, shape and finish are settled
by practical needs; but in order thoroughly to understand and select
the best methods of fulfilling those needs, the designer has to use:
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The Ster-Izal ejector for soil sterilisation. (This drawing, made from a photograph,
is reproduced by permission of Newton, Chambers and Company Ltd.)

imagination, albeit his imaginative effort is informed by accurate
measurement of the task ahead. He knows what performance the
appliance has to give; but he is only able to estimate how well or
ill it may be used; which prompts him to make it fool-proof. The
result is a simple straightforward piece of machine-design, such as
the ejector used for a soil-sterilisation fluid shown on this page. The
selection of the material and the form of the appliance are controlled
by its functional needs. Phosphor bronze is used, which resists cor-
rosion and gives the necessary weight. One end of the ejector is
connected to a water pipe, the other to the delivery point, and the
dial is set to the required solution, so that when the water is turned
on a consistent dilution of a known strength is automatically
delivered. A mechanical problem has been adroitly solved without
any unnecessary frills or tiimmings.

But mechanical problems are not always solved with such exem-
plary tidiness, particularly when a large number of parts is neces-
sary and a variety of functions has to be performed by an appliance.
If the operation -of industrial design is neglected, the final result
may be complex and ‘clumsy. At what point then in the production
of an article does the industrial designer become active? Industrial

28



.~
THE OPERATION OF INDUSTRIAL DESIGN

design is a basic operation, and the three sub-divisions of it, set forth
in Chapter I, clearly indicate that those who practise it must be
consulted when production is first planned. The industrial designer
is a technician whose work should begin at the same time as the
work of other technicians—the production engineers, che specialists
in materials and the experts who have studied the potential market.
He is not a “styliser,” to be called in when materials have been
selected and the technical problems of production settled. At that
late stage he could only tinker with the external appearance of an
article, thus repeating the errors of “applied art” which disfigured
such a high proportion of manufactured goods during the nineteenth
century. He is not a “putter-on” of sleek disguises for ill-planned
or outmoded articles. Industrial design today, when it is concerned
with articles that have a mechanical or semi-mechanical function,
tends to create smooth, continuous surfaces ; very different from the
emphatically visible joining up of bits and pieces, and the air of
heaviness and indeed excessive solidity to which a prodigal use of
material gives rise. But the designer does not achieve this external
smoothness by providing a cunning mask ; he aims at the functional
perfection which gives convenience and pleasantness in use, at
economy of material and reduction .of parts, thus securing savings
in production and assembly.

Industrial design in operation is illustrated on pages 3o and 31
by three phases in the development of a solid fuel burning cooker and
water heater. The first shows a pre-1914 model, with a black-lead
finish. The second is a simplified version with an enamel finish,
produced in the period between the wars. The third is designed by
Grey Wornum, F.R.I.B.A. The improvement in the contemporary
design comes from a thorough revision of the appliance : its trim and
orderly appearance does not depend alone upon the reduction of
surface variation, which allows the enamel finish to give an almost
continuous smoothness of effect and greatly simplifies the job of
cleaning, it reflects higher standards of efficiency in production and
perfoimance. It has been designed to comprise fewer parts. The
oven door and the fire doors are insulated and their shutting edges
are ground and close fitting. The designer wanted greater efficiency :
he was not conducting a superficial exercise in “stylising” or “stream-
lining” : he wanted improved doors—their neatness was incidental,
though he knew how to make good use of such neatness for the

general benefit of the whole design. The h eGef &g@m‘ed
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Three stages in the design of a solid fuel-burning cooker and water heater (These
illustrations are reproduced by courtesy of the Carron Iron Company of Falkirk.)

-:ﬁﬁﬁb]

(1) A pre-1914 model in cast iron with a black lead finish.

(2) A simplified version produced in the period between the wars.
This has an enamel finish,
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bottom, sides and back; it has a combined mechanical device so
that when the air regulator is altered, the flue damper is altered
simultaneously. The fire will remain in all night, which was not
possible with either of its predecessors, and is efficient enough to
provide hot water and also carries one small radiator. Cast iron is
used for the front, sides and hob ; sheet steel for the back and linings.
It is very reasonable in cost. )

These improvements could not have taken their present form
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(3) A contemporary design by GreyWornum, FRLB.A.

unless the industrial designer had been called in at the beginning
to collaborate with the heating specialists, foundry technicians and
the other experts intimately concerned with the production sequence.
He was one of a team of technicians.

In what way then does the work of an industrial designer differ
from that of an engineer who is designing some mechanical article?
The difference between the engineer and the industrial designer is
in the particular quality of imagination the latter brings to bear
upon his work. Occasionally the engineer and the industrial designer
are one and the same person : in the nineteenth century some of the
greatest British industrial designers were the railway engineers, but
they were not identified as such by their contemporaries, nor did
th'ey recognise completely their own abilities and responsibilities.
Like the fabricator of the “Phaestos Disk” who unconsciously in-
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This heating unit is another example of a compact solution to a semi-mechanical
problem. It projects from the surface of the wall, covering the aperture that would
normally be occupied by the fireplace, and the section and plan on the opposite page
show how it is fitted to the fireplace opening and is connected with the flue. It is
really a self-contained grate with double casing, which emits warmth on the con-
vection principle. Heat is projected over the whole area of a room, and apertures
for the intake and emission of air are visible; those in the lower part of the appliance
drawing in cold air, those above giving out warmth. The surface finish is vitreous
enamel in black or colour. (These drawings are reproduced by courtesy of Allied
Ironfounders Limited.) '
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Section through the
projector heating unit.
Below a plan shows its
relationship to the fire-
place opening. This
appliance is marketed
under the name of the
AL Projector Heating
Unit. (These draw-
ings are reproduced by
courtesy of Allied Iron-
founders Ltd.)
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vented printing, they unconsciously practised industrial design. They
worked in a period that had inherited a great system of design,
originally derived from Greek architecture, transmuted first by
Roman and then by Renaissance architects and designers, subse-
quently imposed upon English architecture and the crafts during
the sixteenth century, and progressively refined and nationalised
throughout the seventeenth and eighteenth centuries. This system
of determining the proportions and harmonising the horizontal and
vertical elements of buildings had affected the form and ornamen-
tation of nearly everything that was made in that golden age of good
design, which lasted from 1660 to 1830. It was partly disrupted by
a romantic movement which roused interest in Gothic forms of
architecture and ornament; partly by the uneducated taste of a
new rich class, and ultimately by the results of the first industrial
revolution. The engineer industrial designers of the nineteenth
century lived in an age of confused opinion, when “the battle of
the styles”—classical versus Gothic—was being fought by architects,
and artists were withdrawing their interest from the contemporary
world and living a segregated, precious life of their own. So these
engineers, who were unknowingly making a new world of forms
and rhythms, were humble about their work, almost apologetic about
its inartistic character, and this led them occasionally to “apply”
some “‘artistic” trimmings; though they seldom attempted thus to
decorate their locomotive machines. The industrial designer did not
appear as an independent technician during the first industrial
revolution : his functions and subsequent productiveness in partner-
ship with industry have been discussed in detail in another book ;8
but here it may be said that the type of imagination which differen-
tiates him from the engineer is partly innate and partly the result
of training. He is alert, receptive and vigorously creative ; he is more
inventive and innovating than most technicians, and his ideas are
continually refreshed by a variety of problems. He is unhampered
by any conscious desire to follow a prototype, though being human
he often does so unwittingly, and he never attempts to disguise the
industrial origin of his work. The sub-divisions of industrial design
given in the previous chapter allow his work to be broadly classified
under corresponding headings; thus there are designers of Shape,
who are concerned with the function, form and finish of industrially
produced articles, with or without a static or mobile mechanical
function; and designers of Decoration, who are concerned with
decorative industrial art. )

It seems astonishing that these key technicians should have been
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omitted from the structure of nineteenth century industry ; but their
absence was almost unnoticed. There was plenty of criticism of
industry, but it was nearly always peevishly unconstructive, and led
to escapist handicraft revivals and intensified the dislike of creative
minds for the characteristic achievements of their own time. Some
discerning writers saw that something was missing and said so; but
few listened. It was more agreeable to read the opening lines of the
prologue to The Earthly Paradise, and to follow the directions of the
poet and craftsman who wrote them.

“Forget six counties overhung with smoke,
Forget the snorting steam and piston stroke,
Forget the spreading of the hideous town;
Think rather of the pack-horse on the down,
And dream of London, small, and white, and clean,
The clear Thames bordered by its gardens green. . . .”

Who could believe that ‘“‘the snorting steam and piston stroke”
were helping to produce a new form of art when hardly anybody
recognised or understood the operation of design in industry?
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A unit fire-place for space
heating and hot water, which
also provides convective heat
to an upper floor. The de-
sign, which is by Grey
‘Wornum, F.R.LB.A., is cap-
able of various associations
with other fittings. To the left
it is shown as a projecting
fireplace: below and on the
opposite page it is incorpor-
ated with bookcase cupboards
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The outer casing of the flue which carries the warm air is of enamelled steel; the
sides and front of the stove are enamelled cast iron, and the bookcase cupboards may
be in wood or pressed steel. (See drawings on opposite page.) The design has been
based on some of the experimental development work conducted by the British
Coal Utilisation Research Association. The fire consumes 75 per cent of its own smoke,
remains in use without refuelling for eighteen hours, and the ashpan needs emptying
only every two days. Here the designer has solved a complex technical problem

in association with heating specialists.
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CHAPTER III

THE INFLUENCE OF ARCHITECTURAL
TRADITION ON INDUSTRIAL ART

of design in industry, would be fully intelligible without an
appreciation of the influence of classic architecture. The
ramifications of that influence in the period when industrial art
was arising had affected the form and suggested the ornamentation
of almost every building and article of use. Architecture has been
well named “‘the Mistress Art” for it illumines the practice of all arts
and crafts in great periods of civilisation : its principles then pervade
the ideas of designers and inspire the imaginative genius, establishing
standards of taste that are universally understood and accepted. It is
to Greek civilisation that we owe the origin and perfection of those
systems of design which are known as the “orders” of architecture.
The character of architecture has developed, and its forms have
changed, as a result of three structural discoveries, of which the
first was made at some far-distant time. Men found “‘that two upright
posts could support a horizontal member; and from this has arisen
what is known variously as post-and-lintel, post-and-beam, or
trabeated construction. It is the basic principle behind most of the
building that is still done in the world today, for walls are really
prolonged posts, vertical masses that support horizontal members,
which carry floors and roofs. The second discovery was the arch,
and from this arose arcuated construction. In both these methods
of construction, buildings were held up chiefly by their walls, which
gave them, like crustaceans, a strong external structure. The use
of the arch enabled large spaces to be spanned without intervening
supports, and allowed great masses of stone to be carried aloft, their
weight being spread downwards by curved paths to walls and piers.
The third discovery changed buildings structurally from crustaceans
to vertebrates, for the invention of the cantilever principle and the
increase of metallurgical knowledge led to the use of an internal
skeleton of steelwork that was self-supporting, and from which thin
walls could be hung, for they were no longer required to hold up
floors and roof.””? ‘

No study of industrial art, no attempt to follow the history
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The Greeks brought to that first structural method a refinement
of proportion and surface treatment and a sense of unity that repre-
sented something unique in art. No one who has seen Greek archi-
tecture can ever forget its faultless precision—the ordered flow of
light and shadow, held by its vertical and horizontal elements and
used at every hour of the day to compose some fresh harmony of
form. “To turn from the work of other races to Greek work is to
find the sense of sight placed in a position of authority it has never
before or since occupied, and its most subtle predilections analysed
and provided for in a way utterly incomprehensible to any other
people,” wrote Lisle March Phillipps.? He added that it was “really
like coming under the influence and watching the operations of a
new sense.”’

Greek architects designed their works to correct all those infini-
tesimal defects that appear to the eye in regular arrangements of
vertical and horizontal elements in a building. For example, a long
horizontal line which is perfectly straight appears to sag in the
middle, and to grow slightly concave when it is seen full face. A
Greek temple is built with an immense number of carefully calcu-
lated irregularities, only to be discovered by exact measurement,
which are designed to create an appearance of absolute regularity,
thus presenting the actual shape of the building, which the human
eye would never otherwise perceive. The presence of these delicate
modulations of line and surface was revealed when the Parthenon
was measured in elaborate detail by F. C. Penrose in the ’sixties
of the last century. Sight, as Lisle March Phillipps pointed out, was
“the governing factor in the undertaking. The real shape of the
thing did not matter; it was the apparent shape that mattered.
Equal columns which appeared unequal would be made unequal
to appear equal. A level floor which looked unlevel would be made
unlevel to appear level. Vertical lines which appeared to slant would
be made to slant that they might appear vertical. Among other races
the eye has been called upon to adjust itself to facts. With the Greeks
the facts are, with infinite pains, adjusted to the eye.”

Although they scorned to employ their scientific knowledge for
practical convenience or mechanical purposes, the Greeks applied
it to the service of art; and having analysed an optical illusion, they
used their mathematical skill to correct it, and with stupendous
labour and cost wrought their temples so that every stone was cut
to secure some deflection of line or surface, which might only repre-
sent a few inches in a horizontal feature that extended for two or
three hundred feet, but was deliberately calculated and executed.
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The classic orders repre-
sented a system of design
which remained valid and
active for over 2,500
years. The Greek orders
were: Doric, Ionic and
Corinthian. Here they
are, the great progenitors
of architectural compo-
sition, whose influence
has dominated Western
Europe since the days of
Pericles. The Romans pro-
duced some variations on
these basic orders of archi-
tecture. They are shown
on pages 44 and 45.

(The drawings on this and
the opposite page are
from A Short Dictionary
of Architecture, by Dora
Ware and Betty Beatty,
ARILB.A., and are re-
produced by permission
of the authors.)

The visual values of the Greeks have never been excelled, and their
“orders” of architecture have in a variety of ways enlightened the
work of architects and designers for two thousand five hundred years.

They developed three orders: Doric, Ionic and Corinthian. They
have been described as “standardised elements of construction which
have not been surpassed.”?® One authority has said that “Greek
architecture stands alone in being accepted as beyond criticism, and
therefore as the standard by which all periods of architecture may
be tested.”’4 It is a temptation to accept this comprehensive endorse-
ment of the Greek achievement in architectural design, particularly
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when the three orders are closely studied, and the regulation of their
rhythms is fully apprehended, for they demonstrate the stature of
intellect that chose to express its scientific attainments by composing
harmonies in stone. In the presence of such achievements, the Greek
rejection of applied science seems less obtuse, though to the modern
mind that abjuration is difficult to condone. Some medern scholars
and writers have tried to adopt the Greek attitude to the use of
science ; and the difference betwecen their outlook and the scientific
outlook has been responsible for much erudite and petulant criticism.
H. G. Wells has described the irreconcilable nature of this difference
in an account of his friendship with the novelist, George Gissing.
No carefully elaborated attack or defence of one or the other view
could be so revealing as the passage in which Wells says: “At the
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Details of the corresponding Roman ordets are illustrated on page 45.
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back of my mind I thought him horribly miseducated and he hardly
troubled to hide from me his opinion that I was absolutely illiterate.
. . . He knew the Greek epics and plays to a level of frequent
quotation but I think he took his classical philosophers as read and
their finality for granted; he assumed that modern science and
thought were merely degenerate recapitulations of their lofty and
inaccessible wisdom The transforming forces of the world about
us he ascribed to a certain rather regrettable ‘mechanical ingenuity’
in our people. He thought that a ‘classical scholar need only turn
over a few books to master all that scientific work and modern
philosophy had made of the world. . . .”’8

The condition of the world in the mid-twentieth century certainly
suggests that the Grecks, by allowing scientific knowledge to be used
only in the creation of such masterpieces of architecture as the
Parthenon, preserved a quality of life and a continuity of tradition
that are unknown in our commercial machine age. Not that the
Hellenic world was peaceful ; far from it, for there were barbarians
east of the Aegean and the totalitarian military state of Sparta nearer
home; yet Greek standards, and the Greek gift for identifying art
with life, were transmitted to each new generation ; and works that
had stood perhaps for centuries still spoke a language comprehended
and revered by the descendants of their original makers. Even today
roofless ruins like the Temple of Poseidon at Paestum, standing
neglected and empty in fields of wild flowers and sweet-smelling
herbs, calmly reprove our strenuous preoccupations. Those fluted
Doric columns and the entablature they support, control sunlight
and shadow in order to repeat, day after day, a reasoned statement
of stability, still showing men how perfect visual tranquillity was
once achieved by architects. Professor Gilbert Murray has said,
when discussing the Greek tradition of the fifth century B.c., that
no tradition is perfect. “The best brings only a passing period of
peace or triumph or stable equilibrium ; humanity rests for a moment,
but knows that it must travel further; to rest for ever would be to
die. The most thorough conformists are probably at their best when
forced to fight for their ideal against forces that would destroy it.
And a tradition itselfis generally at its best, not when it is universally
accepted, but when it is being attacked and broken.”¢

The architectural tradition of Greece has often been attacked,
though riever broken. It has been copied, adapted, misunderstood,
abused, glorified and exaggerated, but not abandoned. It has never
been an oppressive tradition ; it has allowed growth within the regu-
lating framework of its orders, and to those three orders, Doric,
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Tonic and Corinthian, we owe the familiar and accepted background
of European life, established throughout the Greek and Roman
world and restored by the Renaissance, after the Gothic interlude
of the Middle Ages. Greek lucidity and love of moderation are illus-
trated by the temperate use of ornament in all three orders. In each,
fluted columns terminated in capitals, which supported an entab-
lature, divided horizontally into architrave, frieze and cornice. The
Doric capital was plain, the Ionic was decorated with twin spirals,
called volutes, and the Corinthian had smaller volutes rising above
a band of formalised acanthus leaves. The variation of surfaces and
the emphasising of structural lines with mouldings, the occasional
enrichment of mouldings with carved ornament, and the use of
sculpture on the frieze of an entablature or the tympanum of a
pediment all made some appropriate and reticent contribution to
the composition of a building. Ornament was never allowed to
disrupt or mask the harmonious relationship of structural elements
which the orders represented.

Of all the ornamental devices introduced by the Greeks, the
acanthus leaf has become the best known. The acanthus is a native
of southern Europe, and the common species, acanthus mollis, is called
brank-ursine or bears’ breech. It has large well marked leaves. Its
original use on the Corinthian capital is attributed to a metal worker
of Corinth named Callimachus ; and the Roman architect, Vitruvius,
tells a story, probably apocryphal, about the discovery of its decora-
tive attributes in the fourth book of his work on Architecture. When
a certain young Corinthian girl died, her nurse put on her tomb
a basket containing a few of the small articles she had been fond
of when she was alive. To preserve the contents a tile was put on
the basket to act as a lid. “The basket was accidentally placed on
the root of an acanthus plant, which, pressed by the weight, shot
forth, towards spring, its stems and large foliage, and in the course
of its growth reached the angles of the tile, and thus formed volutes
at the extremities. Callimachus, who for his great ingenuity and
taste was called by the Athenians Catatechnos, happening at this
time to pass by the tomb, observed the basket, and the delicacy of
the foliage which surrounded it. Pleased with the form and novelty
of the combination, he constructed from the hint thus afforded,
columns of this species in the country about Corinth, and arranged
its proportions, determining their proper measures by perfect rules.”?

However its use originated, the acanthus leaf has spread all over
Europe in stone; it was omnipresent in the cities of the Roman
Empire, it reappeared at the Renaissance, and from the sixteenth
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The Roman orders of architecture were: Doric, Ionic, Corinthian, Composite and
Tuscan. Above, on the left, is the Roman Doric order. The Tuscan, which is a simplified
variant of it, is shown above on the right. On the opposite page the Ionic and Corinthian
orders are illustrated. The Composite order was an ornate combination of Ionic and
Corinthian, profuse and vulgar and popular, and was used for triumphal arches, and
other monuments to the prevailing bad taste of the Roman Emperors. “The Romans,”
writes Sir Banister Fletcher, PP.R.I.B.A., “never scem to have been satisfied till they
had loaded their monumental buildings with every possible ornamental addition.”
(A History of Architecture on the Comparative Method, Section on Roman Architecture.)
The Composite order had less influence than the other four upon European architectural
design, and very little on English architecture.

(The illustrations on these two pages are from plates in Joseph Gwilt’s translation of

Vitruvius, published in 1826.)
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Compare this Roman Ionic (left) and Corinthian (right) with the corresponding
Greek orders on page 41. On both Greek and Roman Corinthian columns, the
capitals are adorned by acanthus leaves, a form of ornament that became universal
in the towns, cities and settlements of the Roman Empire. From Chester to Jerusalem,
from the Rhine to the Sahara, the acanthus sprouted in stone, ubiquitous, unvarying,
implacably unimaginative. The influence of this particular ornament has been
immense. Revived at the Renaissance, when the classic orders of architecture were
re-established, the acanthus curled and sprawled everywhere: appearing on the edges
of tables, on the cornice mouldings of tall state beds, in the delicate pearwood carved
work of such master craftsmen as Grinling Gibbons when, under the direction of
Sir Christopher Wren, he embellished the interior woodwork of St. Paul’s Cathedral,
on the mahogany knees of early Georgian chairs, on furniture designed and made
by Thomas Chippendale. As a piece of “applied” or cast ornament, it helped to
confuse ideas about industrial design in the early nineteenth century.
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century to the nineteenth it was the most widely used form of
ornament. In Greek hands it retained a feathery delicacy, and was
employed with restraint; in Roman it became extravagant in form
and was used with lavish vulgarity. The three orders were adopted
by the Romans, who added two others, the Tuscan and the Com-
posite. The former was a version of the Doric, with unfluted columns
rising from a base to a simple capital and entablature. The Corin-
thian order, seldom used by the Greeks, was the favourite order
of the Romans, and they produced an elaborate variation of it,
with capitals which combined Ionic and Corinthian features. This
was the Composite order: restlessly ornate, overcrowded with
ornament and permanently vulgar.

To the Romans came the opportunity of using the arch—the
second structural discovery that has influenced the character of
architecture. Although they adopted this invention, which may have
originated with the Etruscans, they used it only as a structural con-
venience ; they did not inspire a new system of design based on the-
arch. Instead, they used their versions of the orders to impose a
standardised architecture on the towns and cities of their Empire.
The ruins of Viroconium in Shropshire, the sand-shrouded remains
of cities that once lay like white flowers along the Mediterranean
littoral in the provinces of North Africa and Asia Minor, the
excavations of Pompeii and Herculaneum, all yield up evidence
of a universal tyranny in design, which everywhere stifled native
expression in art. The temples and tombs, the altars, triumphal
arches and monuments, government buildings, palaces, bridges,
aqueducts—even the private houses—are of a recognisable pattern.
The rules for architecture were inflexible; they were used from
Chester to Jerusalem, from the Danube to the Libyan Desert, to
symbolise the magnificence and stability of Rome. Beyond the
Roman roads were barren sands or barbarian darkness: within the
Empire were law, order, a common language and currency, organised
industry, standardised forms for nearly everything—for buildings,
furniture, vehicles, armour, weapons—and those forms were un-
changing. They lasted for centuries, unlit by any rebellious flicker
of imagination, save in outlying and imperfectly civilised provinces
like Britain, where now and then a little native talent ventured to
make some unorthodox experiment in sculpture. For example, the
Romano-British stone heads from Corbridge in Northumberland
‘have, in the words of Mr. T. D. Kendrick, ““a directly stated barbaric
tensity and beauty.”’® There were other instances of revolt against
the purely naturalistic standards of Roman art, and some of them,
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like that notable piece of sculpture, the Corbridge lion, anticipate
the vigorous spirit of mediaeval art. But such resistance to Roman
rules for design and decoration was rare. The intimidating com-
prehensiveness of those rules is shown in the ten books of Marcus
Vitruvius Pollio, an architect who dedicated his work to the Emperor
—it is conjectured that he lived in the time of Augustus—and laid
down exactly what had to be done with every architectural problem
likely to arise in public or private life. Nothing moved or grew within
the rigid framework of standardised Roman design, and in Britain
we have inherited only commonplace ruins and a good road system
from our four centuries of inclusion in the Western Empire.

Eleven hundred years after the province of Britain was conquered
by barbarians, the Roman orders returned. In that interval a rich
national architecture had developed in England, and great skill had
been attained in the working of wood and metal. Craft gilds had
established standards of practice, which elevated to the highest levels
the execution of work in every branch of building and in other
trades. At the close of the fifteenth century churches and great
religious establishments, palaces, both ecclesiastical and secular, the
spacious manor houses of country gentlemen and the town houses
of wealthy merchants, demonstrated, by their contents and decora-
tion, the vitality of English arts and crafts, and the splendour and
structural achievements of that last phase of Gothic architecture,
the Perpendicular. For the first time since the days of the Roman
province, the country was peaceful and well-governed, the need for
fortification had disappeared, and architecture and its subsidiary
arts enjoyed the patronage of new and growing wealth derived from
flourishing trade.

This was the state of architecture in England, when the Renais-
sance was spreading throughout Europe those tentative lambent
enthusiasms for the work of antiquity, which were eventually to
restore Roman rules of design to pre-eminence in the country, after
a century of misunderstanding. About 1486 an edition of Vitruvius
had been printed in Rome ; others were published in 1496 and 1497,
while nine were issued during the sixteenth century. These were in
Latin, but in the same period two French, two German and seven
Italian versions were printed. Everywhere in Europe Roman archi-
tecture was re-establishing its regulations, but for the first time its
orders were being interpreted by men whose minds weré more active
and innovating than Roman minds. The Renaissance was more than
a revival of ancient learning and art; it was the reawakening of the
European intellect which had been in abeyance for centuries.
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The Roman orders were reintroduced to England as a fashion.
Throughout the sixteenth century increasing attention was paid by
the nobility and gentry to these modish architectural trimmings, for
that is how they were regarded: nobody seemed to recognise that
the orders represented a system of design, which delineated the
proportions and controlled the position of every feature and. the
profile and enrichment of every moulding. “The simplicity of the
early Tudor period, when the spirit of mediaeval building craftsmen
was still alive and active, was forgotten; Gothic architecture was
dying out. The bold, clean lines of the brick and stone houses that
were built in the first quarter of the sixteenth century, were no
longer visible; they were hidden beneath tortuous stone fretwork,
columns and pilasters—all the standardised features of Roman
architecture, which were applied to the outside of houses. But they
were only applied: they were not an essential part of the process of
house building, nor were they willingly adopted by the builders.
English craftsmen disliked such foreign fashions: they were out of
sympathy with the taste that encouraged them. The foreign models
and patterns that carpenters, plasterers and stone-masons were
expected to copy, became strange, uncouth and almost monstrous
in their practised but unwilling hands.”?

The half century between 1580 and 1630 was an age of confusion
in design; but after that time the true significance of the Roman
orders was gradually appreciated, alike by architects and their
patrons. This was due almost entirely to the work of Inigo Jones,
the architect whose genius was recognised and encouraged by both
James I and Charles I. He was the first interpreter of the classic
orders in England. He was born in 1573, and at first his work was
confined to designing settings for the masques in which the Court
of James I delighted. He had studied in Italy, and had observed
not only Roman remains but the living work of men who had
restored the classic orders to European architecture. “He had seen
that such architects as Filippo Brunelleschi had not only resurrected
Roman architecture, but had granted it a fuller and finer life. For
over two hundred years the Renaissance had been blossoming in
Italy; and although its flowers had become florid, abundant evidence
remained of the splendour and coherence that had marked its
growth.

“It was in the work of Andrea Palladio that Inigo Jones found
a subject for special admiration. It possessed a quality of reticent
stateliness that engaged his respectful attention; it was in the classic
tradition, and the clarity of its lines was refreshing after the ornate
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confusions of the contemporary Italian architecture that he encoun-
tered. Palladio had died in 1580, and Inigo Jones devoted some time
to the study of his buildings at Vicenza. It has become a conven-
tional assumption that Inigo Jones owed much if not all of his
inspiration to this source; but although he was influenced by
Palladio, all that was best in the work of the earlier Renaissance
architects and in the remains of antique buildings contributed to
the education of his fancy, and with the depth of perception that
had been the peculiar gift of the Italian makers of the Renaissance
he used Rome’s forms and avoided Rome’s inflexibility. He brought
to England a true understanding of those forms.”10

Without the example of his work, the conflict of ideas which
produced so many unhappy, muddled shapes in the late sixteenth
century might have been prolonged. “He was the great progenitor
of the urbane and ordered beauty that distinguished English archi-
tecture and all the arts and crafts that served it for two hundred
years. He was more than an understanding interpreter of the
antique : he was an architect of rare genius, a master of composition,
and his buildings proclaimed their national character in emphatic
contrast with the attempts to anglicise Italianate fashions that had
occupied his contemporaries and immediate forerunners. There is
all the difference in the world between reciting the alphabet and
spelling words with it; and Inigo Jones not only learned how to
make words, but had something to say, a great lesson to impart,
a doctrine of unity and order to establish.”11

After the masterly interpretation of the classic orders made by
Inigo Jones for the benefit of his countrymen, English architects were
never again intimidated by Roman rules. They became thorough
masters of this system of design, and they attained a freedom of
expression and invention that would have shocked the card-index
mind of Vitruvius. Early in the seventeenth century, Sir Henry
Wotton published a paraphrase of Vitruvius called The Elements of
Architecture, wherein he stated that “well-building” must fulfil three
conditions: ‘“Commodity, Firmness and Delight.” The Roman
obsession with grandeur had generally excluded delight.

Architectural knowledge and competent instruction about the
proportions and details of the orders at length reached everybody—
patrons, designers and craftsmen. After the Restoration of Charles I1
the great period of design began—that Golden Age which endured
until 1830. During that time England produced many architects
of genius. Architectural education had made such progress that
everybody understood the orders and the system they represented.
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Even in Sir Christopher Wren’s day, it was possible for craftsmen
to interpret designs which a hundred years earlier they would have
misunderstood or resented. It has been said that ‘“Wren directed
craftsmen all trained to work in one formal language ; a slight sketch
from the master was enough to set them off, and most of them
could and did originate designs for his approval.”12

By the beginning of the eighteenth century, the system of design
that was now so thoroughly understood, was being universally
employed. The design of coaches, ships’ lanterns, door knockers,
iron railings and gates, clock cases, furniture of every description,
chandeliers, candlesticks, silver cream jugs, sugar bowls, salt cellars,
—indeed, the form of everything reflected ideas which first found
expression in Greek civilisation and which now enjoyed a new in-
jection of genius from English minds and English craftsmen. The
Romans distorted and petrified the forms that had carried those
ideas: in Georgian England they sprouted afresh.

We have intentionally traced the growth and development of this
system of design from its origins in Grecce, for its persistence records
the continuous identity of European life with Greek civilisation.
Although it was the interpreters of classic architecture, great Italians
like Palladio, great Englishmen like Inigo Jones and Christopher
Wren, great connoisseurs and educators like Richard Boyle, Earl
of Burlington, who received the credit for educating taste ; without
the initial inspiration of Greek architecture, the most remarkable
period of English design would have lacked the completeness it
attained in the course of a hundred and seventy years. During the
eighteenth century, many books and collections of plates were pub-
lished, which spread knowledge of the principles of design and the
rules for attaining correct proportions throughout the whole country,
so that even the village carpenter and mason in some remote district
would be fully acquainted with the orders of architecture, and able
to execute not only the work of some fashionable architect, but the
instructions of the local gentry. It had become part of a gentleman’s
education to understand design, and every new idea, every fresh
foible of fashion was accommodated by the all-pervading system.
Dutch taste, French taste, Chinese taste, fashions from all over
Europe and the Far East, might acquire a fleeting modishness, but
they were never permitted to disturb the established observance of
good proportion. Even experiments with Gothic forms made by
eccentric antiquaries like Horace Walpole, failed to disrupt the
system of design or even to embarrass its practitioners. The principles
of design, evolved from the study of the classic orders and their
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proportions, continued to provide consistent visual satisfaction and
delight. Living as we do today in an age of confusion that is in many
ways comparable to the late sixteenth century, we can scarcely
imagine the completeness, the universality, of good design in the
eighteenth century or the profound satisfaction it gave to the eye
by its consistency, its inventiveness, its unfettered gaiety, and its
complete identification with every branch of life. Into this well-
ordered world, dominated by people whose education included a
lively and informed appreciation of art and architecture, when men
in every walk of life used common sense in judging the shape and
performance of all the things they used, a world richly endowed
with highly skilled craftsmen and mechanics, came the industrial
revolution, which was not recognised as a revolution, and for which
no preparations had been made.

That “small handful of remarkable Scots and Englishmen” who
so changed the life of their country, inherited a system of design
in going order. Naturally their imitators and collaborators attempted
to relate what seemed to be the appropriate branches of their work
to forms with which they had been familiar from childhood. It was
only natural that the surface manifestations of that system of design,
its ornamentation, its decorative details, should have been per-
petuated, for they were thinking not of change—a word much
dreaded in England—but of transition. The principles of design were
indeed preserved in some of the carly examples of work produced
in such new industrial materials as cast iron, which was as stimu-
lating to designers in the late eighteenth century as reinforced con-
crete and glass and light alloys and plastics have become in our time.
In the design of such large scale things as the first iron bridge, which
spanned the Severn between the towns of Ironbridge and Broseley
in Shropshire, or in such small things as balcony railings, the trained
designer was still in control of the situation. He was still the inven-
tive interpreter of a valid and accepted system; he did not have to
explain much less apologise or fight for his ideas. Some of the new
materials and processes for using them might be novel, but patronage
was still educated. That critical nobleman, the Hon. John Byng,
who became the fifth Viscount Torrington, could commend the first
iron bridge, saying indeed that “it must be the admiration, as it is
one of the wonders of the world”;!% and could discourse with
educated judgment upon the architectural merits or shortcomings
of the houses he saw on his travels ; but the existence of the industrial
revolution escaped him, though he observed with an almost Victorian
warmth of approval the effect of the adjacent iron foundries and
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The first iron bridge at Coalbrookdale, Shropshire. It was designed by Thomas
Farnol Pritchard, a Shrewsbury architect, and constructed by John Wilkinson and
Abraham Darby, and was cast and erected in 1779, by the Coalbrookdale Company.
It is still standing, and has been scheduled as a national monument. The trained
designer was still in control of the situation, and the form of this first bridge has an
affinity with the classic tradition of design, although it is executed in what was then
a novel material.

(This drawing is based on a steel engraving made in 1782, in possession of the
Coalbrookdale Company.)

manufacturies on such towns as Broseley “which bears all the marks
of content, increase, and riches, not owing only to the iron business,
but to a most flourishing pottery and porcelain manufactory.” Again,
in the Forest of Dean he remarked the frequency of the iron furnaces
“whose smoke impregnating the air, felt to me very wholesome and
agreeable.”14

When the Hon. John Byng was making his pleasantly unhurried
tours of the country, industrial enterprises were generally housed
in a familiar and not disagreeable manner. Mills erected then
inherited the current archjtectural graces, even though they were
but the plainest statements of need in brick. Some of the best
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examples of this early industrial building are to be found today
in the Stroud Valley. The architectural tradition in design still
controlled the form of nearly every building. It was only when
machinery became more complex, and made special and unprece-
dented demands for accommodation, that the form of factories and
the whole character of industrial plant broke away from the existing
architectural tradition. The engineer with no architectural training
had to provide shelter for the machines under his care.

Technical ability in engineering was advancing so rapidly that
even in the early factories and shops there was an inclination to
accept makeshift arrangements for accommodation in order to allow
for expansion, and to allow also for changes in the disposition and
character of machinery. An account of the growth of the Soho
Factory of Boulton and Watt at Birmingham in the late eighteenth
century, given by Erich Roll in An Early Experiment in Industrial
Organisation, illustrates the reluctance of industrial pioneers to adopt
any building programme which was not dependent upon the adap-
tation of existing buildings and the piecemeal addition of fresh shops.
“The Soho building, which was originally used for the manufacture
of silver and plated goods, was in the form of the letter E, the wings
of which were used as dwellings for managers and foremen. Two
yards lay behind it, the first a story lower than the ground at the
front, the second still lower. All the additional industries which arose
at Soho were carried on in buildings erected in these yards.”1®
Factories it seemed were destined to grow untidily as mechanical
industry developed.

The growth of industrial districts was equally haphazard and
untidy, being both stimulated and circumscribed by the develop-
ment of transport. In the latter part of the eighteenth century the
rapidly growing canal system was continually coiling fresh tentacles
into the countryside ; industry followed, darkening fields and wither-
ing woodlands. As early as 1767 it was decided to link Birmingham
by canal with the' colliery district near Wolverhampton. “Before
the end of the century the whole district was linked together by
canals and was joined to the chief waterways of the country as a
whole. Besides confirming the flow of trade into the places where
Fhey connected, and so emphasising the existing localisation of
industry, the canals also had an effect on.the actual sites selected
for new factories and on the general direction of industrial growth.
Foundries, rolling mills and all concerns which used coal and heavy
raw materials tended to become established on the canal banks, and
this movement was encouraged by the fact that specially low tolls
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were granted on coal and cinders going to works adjoining the
canals. When more use came to be made of the steam-engine, a
site on a canal bank became of even greater advantage, for the
owners of factories were given statutory powers to take water free
of charge for condensing purposes. Consequently, towards the end
of the eighteenth century, works began to extend from Birmingham,
and from the South Staffordshire towns through which the canals
passed, along the banks, until ultimately there came to be a con-
tinuous line of factories along the waterway, running from Birming-
bham through Smethwick, Oldbury, Tipton Green and Bilston to
Wolverhampton.”18

But cultivated ladies and gentlemen, people of taste and fashion,
continued to enjoy their abundant leisure gracefully, and if anything
worried them, it was likely to be the French Revolution and its
awful example to the “lower orders,” or, a little later on, the alarming
ambitions of the First Consul who had turned himself into an
Emperor. They were collectively unaware of what mechanised
industry—that new, insurgent force in the land—was doing to the
countryside, the people, and their own privileges and established
ideas. They ignored the industrial districts, or, like the Hon. John
Byng, found them mildly stimulating if they came upon them
casually; but even the intrusion of industry into residential areas
near London seemed to cause neither alarm nor despondency, if the
guide books of the period accurately reflected popular sentiment. For
example, Battersea and Wandsworth were quiet Surrey villages in
the middle years of the eighteenth century, with some old-established
cloth works in the vicinity of the latter. William Hickey in his
Memoirs describes ““a noble house upon the border of the river, a
little above the town of Battersea’ ;7 the locality was famous for
the fine asparagus grown in its gardens; and at Wandsworth there
were “several handsome houses belonging to the gentry and citizens
of London.”18 Fifty years pass, and in addition to works where
cloth is dyed—an industry founded in the late seventeenth century
by Huguenot refugees—Wandsworth now has “several considerable
manufactories” including iron mills, calico-printing works, linseed
oil and white lead mills, vinegar works and a distillery. “The Surrey
iron railway extending to Croydon is completed to this place, where
there is 2 commodious basin for loading and unloading goods, etc.,
communicating with the Thames.”1? At Battersea the manor-house,
where Lord Bolingbroke had died in 1751, has been largely demo-
lished, and on the site “are erected the horizontal air-mill, and malt
distillery of Messrs. Hodgson, Weller and Allaway,” while the
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Industrial architecture in the cighteenth century had the orderly and agreeable
characteristics of that period. Above: the Albion Mills, designed by John Rennie,
and built on the Thames, near the south-cast end of Blackfriars Bridge. Below:
the Soho Manufactory, occupied by the firm of Boulton and Watt of Birmingham.
(From Lives of Boultor: and Watt, by Samuel Smiles. John Murray, 1865.)
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INDUSTRIAL ART EXPLAINED

garden and terrace are replaced by “extensive bullock houses,
capable of holding 650 bullocks, fed with grains from the distillery,
mixed with meal.”’20 A little way upstream, smoke and the ringing
of hammers came from the foundries and forges, and smuts and
soot gradually drifted over Battersea from Wandsworth. Industry
had won fresh territory: as usual, it was following a waterway, and
at Wandsworth it was also served by England’s first public railway,
which was completed in 1803.

Yet the clamorous advance of the new revolution was missed :
the nobility and gentry were listening, a shade anxiously, for other
sounds—for the rumble of the tumbrils that took aristocrats to the
guillotine at the bidding of the Sovereign People; for the thunder
of the invader’s cannon. But they had plenty of diversions: new
movements in art and architecture and literature were gaining
momentum. At first they were under conscious control as fashions;
they enjoyed the patronage of the modish world ; but they became
overcharged with emotion, and those who supported them discarded
elegance for carnestness. A romantic movement in literary taste had
begun in the early decades of the eighteenth century, and poets and
antiquaries between them created an interest in mediaeval art and
architecture. (The second chapter of Sir Kenneth Clark’s book, The
Gothic Revival, traces some of the first contributory literary in-
Huences.)?! This interest produced an atmosphere favourable to
experimentation with the forms of Gothic architecture. Nobody
suspected when Horace Walpole was embellishing Strawberry Hill
with pinnacles or James Wyatt was erecting that magnificent piece
of stage scenery, Fonthill Abbey, for his queer but accomplished
client, William Beckford, that such an amusing by-way of taste
would ever be trampled into a broad road by a vast traffic of
devout pilgrims, with their eyes on the past, eager for a promised
land of chivalry, handicrafts and Christian brotherhood. “From
the first the new taste for Gothic architecture was no more
than a symptom of a great change of ideas which we call the
Romantic movement,” writes Sir Kenneth Clark. “No one can
define this change; but any definition must suggest that the
Middle Ages took the place of classical times as an ideal in art
and letters.” 22

The romantic movement and the industrial revolution developed
simultaneously. At first both were accommodated within the frame
of the traditional system of design. Without the disruptive influence
of the romantic movement, it is at least conceivable that the prin-
ciples of the system might have informed and improved the products
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The illustrated title page of Pugin’s book of Contrasts, in which he attacked the
classic tradition of architectural design and the industrial revolution.
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INDUSTRIAL ART EXPLAINED

of industry. But the opportunity of collaboration between designers
and industrialists was missed. Supporters of the romantic movement
attacked both the established order of classic design and the disorder
of industry.

During the eighteenth century architectural manifestations of the
movement were eccentric but well-mannered. They accorded with
the prevailing appreciation of the proportions laid down for classic
architecture. Batty Langley had even attempted to work out a series
of Gothic “orders” and in 1747 published his Gothic Architecture,
Improved by Rules and Proportions, In Many Grand Designs of Columns,
Doors, Windows, Umbrellos, Temples and Pavillions, etc., with Plans,
Elevations and Profiles, Geometrically Expressed. But all respect for rules
which regulated proportions was swept away by the emotional
romanticism of the early nineteenth century. The romantic move-
ment in taste came into unacknowledged, and indeed unconscious,
alliance with the Evangelical movement in religion: Gothic archi-
tecture gradually became a subject for reverence. The great period
of classical design was ending, and its canons were openly and
ferociously attacked at first by such Gothic revivalists as Pugin, and
later by Ruskin.

Towards the end of the eighteenth century and throughout the
early part of the nineteenth there was a Greek revival in archi-
tectural design. Scholarly in spirit, it produced some works of great
elegance, though it was concerned principally with the correct use
of the Greek orders in their original purity of form and detail, and
was not a revival of understanding for the Greek point of view.
There had been other architectural and artistic revivals; excursions
to the past in search of ornamental loot. Even Ancient Egypt made
contributions to the decorative ideas of the English Empire period
—which was a subdued reflection of the French Empire fashions—
and illustrated books and portfolios of plates provided the nobility
and gentry and the new rich with a mixed diet of antique styles.
But the discipline of design remained until well into the eighteen
thirties, and the most incongruous ideas were accommodated and
rendered coherent by architects and designers; but they were
fighting a losing battle against confusion. The great system of design
was attacked, consciously and with thunder and shouting, by the
Gothic revivalists, and unconsciously by mechanised industry. Thus
a new age of confusion began, and it was thrice confounded by the
new industrial power that allowed manufacturers to produce in
immense quantities articles whose shape and ornamentation had
been copied without being designed. The results were often deplored
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THE INFLUENCE OF ARCHITECTURAL TRADITION

by the very people who had helped to destroy respect for the
traditional system of architectural design.

In 1836 Augustus Welby Pugin had published, at his own expense,
his book of Contrasts. It was a pictorial attack on classic architecture
and design and on contemporary industrial and social life. It exalted
the Middle Ages, and graphically supported the popular tendency
to misrepresent the quality of mediaeval civilisation, which had
been growing with virtuous intensity since William Cobbett had
published his History of the Protestant Reformation, in 1824. Two of
the plates showed imaginary views of a town, in 1440 and 1840.
In the latter, iron-works and gasworks, huge warehouses, grim little
chapels, lunatic asylums and so forth occupied the sites of the abbeys,
churches, guild-halls and monasteries that had reared their towers
and spires in the mediaeval city. Five years after Contrasts appeared,
Pugin published in book form two lectures he had delivered at St.
Marie’s, Oscott, entitled: The True Principles of Pointed or Christian
Architecture. He bewailed the imitative powers of industry, and was
outraged by the products of “‘those inexhaustible mines of bad taste,
Birmingham and Sheffield. . . .” He enumerated such architecturally
inspired objects as ‘“‘staircase turrets for inkstands, monumental
crosses for light-shades, gable ends hung on handles for door-porters,
and four door-ways and a cluster of pillars to support a French
lamp ; while a pair of pinnacles supporting an arch is called a Gothic-
pattern scraper, and a wiry compound of quatrefoils and fan tracery
an abbey garden-seat. Neither relative scale, form, purpose, nor
unity of style, is ever considered by those who design these abomina-
tions”; he complained, “if they only introduce a quatrefoil or an
acute arch, be the outline and style of the article ever so modern
and debased, it is at once denominated and sold as Gothic.”’ 23

Fashions had escaped from control. Pugin thought that the absur-
dities he described arose “from the false notion of disguising instead
of beautifying articles of utility.” Already the idea of “applying” a
beauty treatment was abroad; it led in time to “applied art”; but
although Pugin was right about the noxious idea of disguising an
article, he did not apprehend that he and his fellow Gothic revivalists
were partly responsible for the evils they associated with industrial
production, not because their taste in architecture had provided
models for manufacturers to imitate, but because their beliefs had
debilitated confidence in the system that had given England its
golden age of design. They destroyed the influence of architectural
design, substituted anarchy for order and emotion for intellectual
lucidity; rejected the industrial revolution, which they might have
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directed, and turned the minds of artists and designers from con-
temporary problems to an idealised and largely imaginary mediaeval
civilisation. It was not surprising that few, if any, pcople thought
that the words art and industry could ever be associated to represent
any creditable activity.
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CHAPTER 1V

INDUSTRIAL ARCHITECTURE IN THE
NINETEENTH CENTURY

of nineteenth century industrial art was the new architec-

ture demanded by steam-driven factories and traflic.
Industrial buildings in the previous century were designed with
respect for the principles of architectural composition; but by the
end of the Victorian period, the “false notion” which Pugin had
denounced was commonly held by builders of factories. Like most
other people they thought of architecture as a disguise. To the
factory owner, the architect was somebody who hid the work of the
engineer. He was placed, distrustfully, in the category of “artist”;
somebody whose work had nothing to do with practical needs, who
was called in only when you could afford some “frills.” So factories
were built to resemble Venetian palaces or mediaeval castles; their
functional features concealed by the false whiskers of some “style,”
devised and elaborated on a drawing board, unrelated to the needs
of the industrial processes conducted within, and unmindful of the
health, convenience and efficiency of the factory workers.

Perhaps the greatest misfortune that befell design in the nineteenth
century was the so-called “battle of the styles.” The mere title of
that unreal and confusing conflict gave a new interpretation to the
word “style.” The principles of architectural design, so well under-
stood throughout the eighteenth century, were gradually obscured.
The study of classic architecture tended to become merely an anti-
quarian exercise. What mattered, according to critics and writers,
was genuine devotion to the antique, so that the accurate repro-
duction of the orders was considered more important than an
imaginative use of the great system of design they represented. It
has been said by two authorities on architectural education that the
study of the classic in building forms, as in much else, is a training
in the appreciation of human values, which leaves the mind richer
and freer than other studies leave it; and that the study of classical
architecture provides primarily a standard of values, which arises
from the best and most universal experiments. “We shall not be

MOST enduring and impressive of all visible manifestations
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able to humanise steel frame or reinforced concrete construction
and make buildings in these or any future material, logical and
graceful, by any other essential process than that by which the Greeks
long ago humanised marble masonry. We shall have to penetrate,
as they did, to the roots of the problem, structural and artistic, and
expend thought and talent upon it. Thus, a building most truly
‘Greek’ in a modern city may have no ‘orders of architecture’ upon
it; it may be nothing more than a steel frame structure harmonised
and vitalised, and yet be ‘Greek’ in spirit.”’?

There was some promise in the late eighteenth and early nine-
teenth centuries that industrial buildings might be “harmonised and
vitalised,” and that new materials, such as cast iron, would be used
with intelligence and imagination. A good beginning had been made
with the iron bridge at Coalbrookdale. This experiment was followed
by others. In the last decade of the eighteenth century, Thomas
Telford built an iron bridge across the Severn at Buildwas, half way
between Shrewsbury and Bridgnorth. He was County Surveyor of
Shropshire, and had observed some defects in the construction of the
Coalbrookdale bridge. Already that first iron bridge had established
a prototype for ironmasters, and Telford had some difficulty in
persuading the Coalbrookdale iron-founders who undertook the
casting of the material for his bridge at Buildwas, to depart from
the structural methods adopted for the Coalbrookdale bridge. Tel-
ford’s bridge “consisted of a single arch of 130 feet span, the segment
of a very large circle, calculated to resist that tendency of the
abutments to slide inwards which had been the defect of the Coal-
brookdale bridge. . . .2

The span of Telford’s bridge was g0 feet wider than the Coal-
brookdale bridge, and it contained 173 tons of iron as against the
378 tons of the first bridge. Already a designer of great competence
and originality was using to the best advantage a new and promising
material. In 1801 Telford produced a design for a cast iron bridge
to replace old London Bridge, which had become rickety and dan-
gerous. His design consisted of a huge, single arch, formed by seven
cast iron ribs. It was to span the river 65 feet above high water,
with a road, 45 feet wide, and was to contain 6,500 tons of iron.
The estimated cost was £262,289. A Select Committee reported
favourably upon the project, which was abandoned only because
it demanded such sweeping and costly clearance of existing property
to secure the necessary approaches. .

Many iron bridges were built between the closing decades of the
eighteenth century and the middle of the nineteenth; but the most
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inventive architectural uses of cast iron were Decimus Burton’s design
for the Palm House at Kew Gardens and Sir Joseph Paxton’s Crystal
Palace, for the latter was the first large scale, successful example
of pre-fabricated building. John Nash used cast iron, and in his
biography of George I'V’s architect, John Summerson suggests that
Nash’s connection with Broseley and the probability of some of his
relatives living there, gave him intimate knowledge of cast iron
technique in the foundries of Coalbrookdale and Bersham.3 But Nash
never apparently regarded cast iron as an independent material ;
to him it was a novel, cheap and convenient substitute. He thought
of it as many manufacturers, and some designers, first thought about
plastics. For example, in his design for a “plate iron” bridge, he
“merely substituted cast iron boxes, made of iron plates bolted
together, for voussoirs”# and those boxes were to be filled with earth,
sand, stone or gravel, to give them weight and solidity. He used
cast iron columns for Buckingham Palace and for the Regent Street
arcades; they were inexpensive substitutes for stone. Other people
discovered how cheaply and easily iron could be cast for conven-
tional architectural features, both classic and Gothic, and the
multiplicity of such cast iron ornaments for churches brought down
upon iron-founders the thunderous denunciations of Pugin.? Nobody
took much notice; the early promise of productive partnership
between designers and iron-founders had faded even before Paxton
made his notable experiment in pre-fabricated units of cast iron
and glass. Thus one of the new materials which might have helped
designers to produce a distinctive form of architecture, characteristic
of the industrial age, was first misused and then largely disused,
as other structural materials replaced it, and its early forms were
forgotten.®

Not only did new materials and the new structural inventiveness
they evoked furnish opportunities for designers to develop fresh forms
and to reinterpret the principles of design, but the hitherto un-
imagined needs created by that outstanding nineteenth century
achievement, the railway, provided stimulating problems that
demanded trained imagination as well as technical skill. The early
architecture of the railways, like that of the early industrial build-
ings, preserved its connection with tradition. The first railway
stations were designed unpretentiously; they were perfectly fitted
for the function they had to perform; but soon they became in-
fluenced by the “battle of the styles,” which disturbed their functional
character and tricked them out in the most unsuitable costume. This
aspect of industrial architecture did not escape criticism; but the
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critics generally wrote or spoke from the point of view of one or other
of the protagonists in the battle of the styles. A railway station, for
example, that retained a classical elegance of design, would be ruth-
lessly condemned, almost branded as immoral, by a Gothic Revival-
ist, who had read his Ruskin and had taken to heart the winged
words which dismissed the classic orders and all the architectural
works of Greek and Roman antiquity as visible evidence of an im-
proper and subversive paganism. In The Stones of Venice, Ruskin had
said : ““Whatever has any connection with the five orders, or with any
any one of the orders; whatever is Doric or Ionic or Corinthian or
Composite, or in any way Grecised or Romanised ; whatever por-
trays the smallest respect for Vitruvian laws or conformity with
Palladian work—that we are to endure no more.” Ruskin told his
eager readers and listeners that he had no doubt that “the only style
proper for modern northern work is Northern Gothic of the thir-
teenth century.”? He condemned the Renaissance as “a foul torrent.”
He urged people not to be afraid of incongruities. “Do not think
of unities of effect,” he said in his passionate advocacy for Gothic
architecture. He told the world to remember “that it is the glory
of Gothic architecture that it can do anything. Whatever you really
seriously want, Gothic will do it for you; but it must be an earnest
want.”

But some critics examined contemporary industrial architecture
with minds unbemused by the irreality of the Classic versus Gothic
controversy. There was another school of thought about design,
which anticipated what we now call functionalism. This encouraged
a volume of argumentative writing, directed to securing respect for
utility for its own sake. As early as 1790, Dr. Archibald Alison had
identified fitness, or the proper adaption of means to an end, as a
source of the relative beauty of forms. In his Essays on the Nature and
Principles of Taste, Dr. Alison made a conscientious analysis of such
intricate subjects as ‘“The Nature of the Emotions of Sublimity and
of Beauty,” and “The Sublimity and Beauty of the Material World.”
He brought to their examination an affection for complexity that
is perhaps proper to the mind of a theologian ; because Dr. Alison,
who was born in 1757 and had entered Balliol College, Oxford, in
1775, ultimately became the Senior Master of the Episcopal Chapel,
Canongate, Edinburgh. His Essays on Taste attracted much atten-
tion, and he was praised by no less a critic than Francis, Lord Jeffrey,
one of the founders and the first official editor of the famous Edinburgh
Review. Now, Dr. Alison, in his long, careful and ponderous examina-
tion of the sublimity and beauty of the material world, had come to
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The architecture
of the early railways
retained the link
with tradition: the
stations were well
dusigned, unpreten-
tious and perfectly
fitted for the new
function they had
to perform. Chester-
ford Station, on the
Eastern  Counties
Railway, is an ex-
ample of this new
railway architecture.

e

Below, the Con-
gletonviaduct carries
the North Stafford-
shire Railway 114
feet above the bed of a river. It strides across the valley on its tall arches with the
established air of a Roman aqueduct. Such examples of architectural design to
meet new and unprecedented industrial necds were most promising. Unfortunatcly,
as the nineteenth century grew older taste became romantic.
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Not far from Hampton Court is

HAMPTON BRIDGE,

which, according to a2 modern dogma, that ¢ uuility
is the basis of beauty,” ought to be considered as
a beautiful object. We much douit, however, if
any person can be found with sufficient enthusiasm
for an abstract theory, to apply it i this instanco,

This illustration and the
text accompanying it repre-
sent a typical gibe at the
“utility” school of thought
about architectural design.
They appear in Kidd’s Pic-
turesque Pocket Companion to
Richmond and its  Vicinity,
published in 1833. In the same
volume, approval is given to
the suspension bridge at Ham-
mersmith, completed in 1828,
which represented a com-
promise between old and
new materials. Of this the
authors of the Picturesque
Pocket Companion said: “It is
the only bridge of its kind
across the Thames, and there
are few in any situation that
can vie with it in beauty
or ingenuity.” Already ideas
were developing that would
make possible such a piece
of elaborate disguise as the
Tower Bridge.

the conclusion that fitness was an attribute productive of the emotion
of beauty. “In the forms of furniture, of machines, and of instruments
in the different arts, the greater part of their beauty arises from this
consideration ; nor is there any form which does not become beauti-
ful, where it is to be found perfectly adapted to its end.” After
referring to a well built ship as an example of beauty attained by
functional fitness, he said : “Even the most common and disregarded
articles of convenience, are felt as beautiful, when we forget their
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familiarity, and consider them only in relation to the purposes they
serve.” For seeking to apply this doctrine to the proportions of
classical architecture, he was praised by Lord Jeffrey, who condensed
some pages of Dr. Alison’s views into the following paragraph:
“There are few things about which men of virtue are more apt to
rave than the merits of the Grecian architecture ; and most of those
who affect an uncommon purity and delicacy of taste, talk of the
intrinsic beauty of its proportions as a thing not to be disputed,
except by barbarian ignorance and stupidity. Mr. Alison, we think,
was the first who gave a full and convincing refutation of this
mysterious dogma ; and, while he admits, in the most ample terms,
the beauty of the objects in question, has shown, we think, in the
clearest manner, that it arises entirely from the combination of the
following associations: 1st, the association of utility, convenience, or
fitness for the purposes of the building ; 2nd, of security and stability,
with a view to the nature of the materials ; 3rd, of the skill and power
requisite to mould such materials into forms so commodious; 4th, of
magnificence, and splendour, and expense; 5th, of antiquity; and
6th, of Roman and Grecian greatness.”8

One phrase that emerges from Lord Jeffrey’s approving para-
graph, Fitness for Purpose, has a modern ring about it, and it has
gained popular currency in our time as the slogan of the Design and
Industries Association, an educational body founded in 1gr15. But
such considerations made little appeal to those responsible for archi-
tectural or industrial design in the nineteenth century. Indeed, there
were many gibes at the idea that utility might be the basis of
beauty ; and sometimes they occurred in the most unexpected places.
It seemed that nearly everybody suspected some hidden fallacy in
the belief. But occasionally “fitness for purpose’ was used as a basis
for a critical examination of the new architecture which industry
was demanding, and the strange mixture of “styles” it was using.

During the eighteen-fifties, there lived an observant gentleman
named Samuel Sidney, who wrote improving works on economics
and agriculture, such as How to settle and succeed in Australia; Sidney’s
Emigrant’s fournal, and Railways and Agriculture. In 1851, he wrote
a revealing and unusually interesting book entitled Rides on Ratlways.?
That, at least, is prominently printed on the title page of the book;
the publishers, possibly recalling the popularity of Cobbett’s Rural
Rides, described it on the cover as Railway Rides. Ostensibly, this little
work was concerned with scenery and beauty spots—for beauty was
already beginning to be segregated in spots—but it dealt in some
detail with railway organisation, contained many quite un-Victorian
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comments on architecture, and included what amounted to an
instructive history of industrial design in Manchester, to which we
shall refer in the next chapter.

The power and the glory of railways appealed to Samuel Sidney.
He had nothing but praise for the engineering methods that inside
of twenty years had made such smooth and efficient organisations
possible; but he was not pleased with the architecture of railway
stations. He described Euston, then a young station, with pungent
lucidity. After mentioning that the station was an after-thought, as
the line was originally to have ended at Camden Town, he said :
“The great gateway or propylaeum is very imposing, and rather out

A station signal,
with cottage.
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Junction  signals,
with signalman’s
cabin. Structures of
this type represented
the real architecture
of railways: regarded
as utilitarian, nobody
bothered to furnish
them  with  the
trimmings of a
“style.” They did not
suffer from the atten-
tions that created such
buildings as Woburn
Station, shown on

page 74.

of place; but that is not the architect’s fault. It cost thirty thousand
pounds, and had he been permitted to carry out his original design,
no doubt it would have introduced us to some classic fane in character
with the lofty Titanic columns; for instance, a temple to Mercury
the winged messenger and god of Mammon. But, as is very common
in this country—for familiar examples see the London University,
the National Gallery, and the Nelson Column—the spirit of the
proprictors evaporated with the outworks; and the gateways lead
to a square courtyard and a building the exterior of which may be
described in the language of guide-books when referring to some-
thing which cannot be praised, as ‘a plain, unpretending, stucco
structure,” with a convenient wooden shed in front, barely to save
passengers from getting wet in rainy weather.” Of the internal
planning of the station, he said that “comfort has been sacrificed
to magnificence. The platform arrangements for departing and
arriving trains are good, simple and comprehensive ; but the waiting-
rooms, refreshment stand, and other conveniences are as ill-contrived
as possible; while a vast hall with magnificent roof and scagliola
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Trains crossed over bridges that were guarded by battlements, turrets were reared
above the lines, pointed arches spanned the roadway. This road bridge was built at
Rugby, and below is Woburn station, on the Bedford branch of the London and
Birmingham line, described by Mr. Frederick S. Williams, who illustrated it in his
book, Our Iron Roads, in these words: “The tasteful arrangement of the building,
and the contrast of the clean white walls with the oak framings, have, by the skill
of the architect, combined to make it a decided ornament to a very beautiful neigh-
bourhood.” That was written in 1852 when railways were still very young, but
railway architecture had already gone astray.

Already the architect, like the artist, has become separated from industrial design:
all that is left is “the taste of the engineer,” and that led to the treatment of the Shug-
borough Park Tunnel mouth on the Trent Valley Railway, on the opposite page, to the
Rugby Road bridge shown above,and eventually to such things as the Tower Bridge.
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Here, as the train disappears into the Shugborough Park tunnel, one can imagine
the guard quoting a line from Sir Walter Scott’s Marmion, and saying: “What,
Warder, ho! Let the portcullis fall.” )

The author of Our Iron Roads discloses the hopeless confusion of contemporary
ideas about design when he writes about tunnels. He says that the entrances “should
be various in style, yet consistent with the style of work. They should be massive,
to be suitable as approaches to works presenting the appearance of gloom, solidity,
and strength. Mr. Simms, the engineer, has well remarked, that a light and highly-
decorated structure, however elegant and well-adapted for other purposes, would be
very unsuitable in such a situation: it is plainness combined with boldness, and
massiveness without heaviness, that in a tunnel-entrance constitute elegance; and it
is at the same time most economical. These conditions may be answered without
cramping the taste of the engineer, as far as taste enters into the composition of such
designs; for architectural display in such works would be as much misplaced as the
massiveness of engineering works would be, if applied to the elegant and tastefully

designed structures of the architect.”
R
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pillars, appears to have swallowed up all the money and all the light
of the establishment. The first class waiting-room is dull to a fearful
degree, and furnished in the dowdiest style of economy. The second
class room is a dark cavern, with nothing better than a borrowed
light. The refreshment counters are enclosed in a sort of circular
glazed pew, open to all the draughts of a grand, cold, uncomfort-
able hall, into which few ladies will venture. A refreshment-room
should be the ante-room to the waiting-room, and the two
should be so arranged with reference to the booking-office and
cloak-rooms, that strangers find their way without asking a dozen
questions from busy porters and musing policemen. Euston
station reminds us of an architect’s house, where a magnificent
portico and hall leads to dungeon-like dining-room, and mean
drawing-room. Why are our architects so inferior to our
engineers?”’10

The answer to Mr. Sidney’s almost agonised question was of
course that engineers were the real architects and the real industrial
designers of the nineteenth century. When they did their work in
a straightforward fashion, when, in Lord Jeffrey’s phrase, it expressed
“fitness for the purposes” for which it was intended, it became the
representative art of the nineteenth century, which was industrial
art. But the architect and the artist had become separated from
industrial architecture and design; and the engineer, who was
seldom appreciative of the external appearance of his own work,
often felt constrained to “apply” a little “art’” to his bold and
uncomplicated productions. A year after Samuel Sidney’s Railway
Rides appeared, Mr. Fredcrick S. Williams published Our Iron Roads,
Their History, Construction, and Social Influences.’* It contained many
practical details about railway construction and operation, and dis-
cussed the design of stations and bridges, the treatment of tunnel
mouths, and such incidental buildings as signal cabins, even the
signals themselves—though such structures were not then classified
under architecture. Indeed, architecture had by that time become
almost completely separated from its basic function: like art, it was
something to “apply.” For example, Mr. Williams, in discussing
what he called tunnel architecture, revealed why architects had
become so inferior to engineers; and how even engineers, overcome
by a sense of shame at the bare simplicity of their work, dabbled in
architectural styles. “The entrance to tunnels should be various in
style,” wrote Mr. Williams, “yet consistent with the style of work.
They should be massive, to be suitable as approaches to works pre-
senting the appearance of gloom, solidity, and strength. Mr. Simms,
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the engineer, has well remarked, that a light and highly-decorated
structure, however elegant and well-adapted for other purposes,
would be very unsuitable in such a situation: it is plainness combined
with boldness, and massiveness without heaviness, that in a tunnel-
entrance constitutes elegance; and it is at the same time most
economical. These conditions may be answered without cramping
the taste of the engineer, as far as taste enters into the composition
of such designs; for architectural display in such works would be as
much misplaced as the massiveness of engineering works would be,
if applied to the elegant and tastefully-designed structures of the
architect. The appearance of the mouths of some tunnels, especially
when thrown out into prominent relief by a pleasant and well-
wooded landscape stretching around and behind them, is by no
means unattractive. As a proof of this statement, a better illustration
could scarcely be furnished than that of the Shugborough Park
Tunnel, on the Trent Valley Railway. The north face of this structure
forms a noble archway, deeply moulded, flanked by two square
towers, the whole being surmounted by a battlemented parapet.
The lofty trees, covered with the richest foliage, rising from the
elevated ground through which the tunnel is pierced, give a depth
of tone and artistic effect to the whole scene at once imposing and
beautiful, and form a remarkably fine feature in the scenery of the
railway.””12 (See illustration on page 75.)

Unfortunately, “the taste of the engineer” led not only to the
treatment of the Shugborough Park Tunnel, but to bridges that
were crowned by battlements and stations that looked, or tried to
look, like Elizabethan houses or mediaeval castles; and eventually
to structures like the Tower Bridge which H. G. Wells once likened
to “a stockbroker in armour.”’*® And yet the Tower Bridge was built
and opened five years before the end of the century, and its designers
had before them such superb examples of industrial architecture
as the Forth Bridge, which represented an unhampered expression
of engineering skill. The designer of the Forth Bridge was in complete
control of his materials, unbiassed by prejudices and unashamed of
proclaiming the function of his work and the character of the
materials he was using. Sir William Flinders Petrie, in The Revolutions
of Civilisation,** said that “In Mechanics, or the adaptation of long-
familiar principles and materials, the full freedom of design was
certainly not attained in the earlier railway work. Brunel’s tubular
bridge, though new, was by no means a perfect adaptation to its
requirements. Perhaps Baker’s Forth Bridge may be the typical
example of freedom from needless restriction, in meeting one of the
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oldest needs of man with methods and material already well known,
apart from fresh discovery.”

The Scottish baronial trimmings of the Tower Bridge were just
another example of the idea that art and architecture could be
“applied.” If the Central Electricity Board had carried out its work
in the latter part of the nineteenth century, and money had been
sufficiently abundant, it is conceivable that as an alternative to
burying the cables below ground, there might have been some
scheme for disguising the steel lattice towers that carry the power
lines. Art might have been “applied” to make them resemble gar-
gantuan rustic arbours, crawling with imitation roses in enamel.
Such was the taste of the nineteenth century. It takes an uncon-
scionable time dying. As recently as 1934, at the Royal Academy
banquet, the cultivated and highly educated gentleman who was
then the Archbishop of Canterbury, referred to the Battersea Power
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The Forth Bridge, designed by Sir Benjamin Baker: an example of late nineteenth
century industrial architecture. (From a drawing by Hilton Wright.)
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The Tower Bridge, completed in 1895, and unfortunately accepted all over the
world as one of the structures symbolic of London. Mechanically efficient but other-
wise ridiculous. (From a drawing by Hilton Wright.)

Station which, as a new and very large and conspicuously placed
industrial building, had excited much attention. His Grace said that
it was the one industrial building which they might have supposed
would have withstood the advance of art. “Yet the genius of Sir
Giles Scott had invested even it with a real nobility of art.” Speaking
of a projected exhibition of industrial art which was to be held at
Burlington House, the Archbishop expressed the hope that if it could
“inspire the masters and men of the industries to take a new interest
in their workmanship, and believe that even beauty could have a
marketable value, they would have some consolation for living in
an industrial age.”18

The attitude of mind disclosed by these views is that of the escapist
who falls back on disguise to alleviate a distaste for the commercial
machine age. Earlier in his speech the Archbishop referred to one
alliance between art and industry and said “they had seen the ser-
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vices of great artists enlisted, and the railway stations gradually
converted into excellent picture galleries.” Again the idea of disguise
emerges. The covering of ill-designed and untidy railway stations
with posters by Royal Academicians is like giving a false and tran-
sitory appearance of health by means of artificial sunburn or bronze
powder to a man who is suffering from a grave organic disease for
which skilful surgery is the only cure. The application of “art” can
never remedy an initial absence of design. Statements such as those
expressed by the Archbishop in the fourth decade of the twentieth
century, merely indicate the surviving strength of Victorian taste:
it was a hardy, rugged plant, thrusting out tangled branches in all
directions, rooted in ignorance, emotion and romance.

During the nineteenth century, industrial architecture and design
never lacked critics. Most of them were influenced by the views of
John Ruskin and William Morris; some of them even approved of
the murky confusion that followed the spread of industry and the
penetration of cities by railways. Even Samuel Butler, who saw many
things with a clarity that often made his contemporaries wince,
was incapable of detecting the constant visible conflict between the
architecture of the golden age of English design, and the architecture
of industry. In the introductory chapter of Alps and Sanctuaries,
published in 1881, he said: “I know of nothing in any foreign city
equal to the view down Fleet Street, walking along the north side
from the corner of Fetter Lane. It is often said that this has been
spoiled by the London, Chatham, and Dover Railway bridge over
Ludgate Hill; I think, however, the effect is more imposing now
than it was before the bridge was built. Time has already softened
it; it does not obtrude itself; it adds greatly to the sense of size, and
makes us doubly aware of the movement of life, the colossal cir-
culation to which London owes so much of its impressiveness. We
gain more by this than we lose by the infraction of some pedant’s
canon about the artistically correct intersection of right lines. Vast
as is the world below the bridge, there is a vaster still on high, and
when trains are passing, the steam from the engine will throw the
dome of St. Paul’s into the clouds, and make it seem as though there
was a commingling of earth and some far-off mysterious palace in
dreamland.”

The sense of sight, exalted by the Greeks, had become so debased
in Britain by the last quarter of the nineteenth century, that an
educated man like Samuel Butler with an original and critical
mind could applaud the chaos he saw around him. His enthusiasm
was so selective that he only mentioned the decorative steam that
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The approach to Ludgate Hill, as Doré drew it in the middle of the nineteenth
century. Of this scene, Samuel Butler wrote in 7881: “I know of nothing in any
foreign city equal to the view down Fleet Street, walking along the north side from
the comer of Fetter Lane, It is often said that this has been spoiled by the London,
Chatham and Dover Railway bridge over Ludgate Hill; I think, however, the effect
is more imposing now than it was before the bridge was built.”
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plumed the funnels of locomotives, conveniently forgetting the smoke
and the smuts they emitted and the sooty grime they deposited on
buildings that flanked the railway. Butler’s dislike of mechanised
industry, disclosed by the pages of Erewhon, is nowhere apparent
in the passage just quoted, for he was using his eyes and not his
mind when he wrote it, and they were typically Victorian eyes.
Very few nineteenth century critics enjoyed the lucid judgment of
that little known writer of guide books, Mr. Samuel Sidney ; but as
the century aged the complacent acceptance of what passed for
architectural design was occasionally attacked, though such critical
adventures were usually made in pursuit of some mystical objective,
such as the restoration of handicrafts or the spirit of the mediaeval
gilds—never the “glory that was Greece and the grandeur that was
Rome,” for Ruskin’s immense influence had been used to destroy
understanding of the principles that had given England its great
age of good design. One fairly discerning critic, who wrote in the
’seventies and ’eighties, was an architect named John T. Emmett.
Like Samuel Sidney he attacked the architecture of railway stations,
selecting for the full force of his disapproval the Midland Railway
terminus station, and hotel, St. Pancras. Writing in the Quarterly
Review, in April, 1872, he said: “There is no relief or quiet in any
part of the work ; the eye is constantly troubled and tormented, and
the mechanical patterns follow one another with such rapidity and
perseverance, that the mind becomes irritated where it ought to be
gratified, and goaded to criticism where it should be led calmly to
approve. There is here a complete travesty of noble associations, and
not the slightest care to save these forms from a sordid contact; an
elaboration that might be suitable for a Chapter-house, or a Cathe-
dral choir, is used as an ‘advertising medium’ for bagmen’s bedrooms
and the costly discomforts of a terminus hotel; and the architect is
thus a mere expensive rival of the company’s head cook in catering
for the low enjoyments of the travelling crowd. To be consistent, the
directors should not confine their expression of artistic feeling to
their station buildings only; all their porters might be dressed as
javelin men, their guards as beefeaters, and their station-masters
might assume the picturesque attire of Garter-king-at-arms; their
carriages might be copied from the Lord Mayor’s show, and even
their large locomotive wheels might imitate the Gothic window near
their terminus at York. These things, however, will eventually come ;
the water tank is moulded in the Gothic style. Yet who is to blame
for all this? In all this demonstration the directors meant, no doubt,
extremcly well ; they were but in a state of childish and presumptuous

82



INDUSTRIAL ARCHITECTURE IN NINETEENTH CENTURY

ignorance ; and if the architect were held responsible, he would most
probably refer to the accepted system. Of course the work is mechani-
cal and unimaginative; but is anything superior to this required?
How many of the public are there who can judge efficiently of work,
or who could with discerning sympathy appreciaie artistic work-
men?”

He had an equally poor opinion of patrons, public and designers;
and his eyes observed and condemned many of the everyday objects
that most people either failed to see, or if they did, accepted without
criticism, indeed without thought. In another essay, entitled “The
Profession of an ‘Architect,” > published in the British Quarterly Review,
April, 1880, he described the public as *“the great, unconscious enemy
of art.” He supported his strictures on the standards of public taste
by commenting on the design of some conspicuous lamp-posts in
London. “To take a very simple illustration of contemporary con-
noisseurship and inventive power,” he wrote, ‘“certain lamps, the
thin, transparent shelter for a totally imponderable body, were re-
quired at Trafalgar Square, and mediaeval workmen would have
furnished metal holders, light and graceful, fitting for so light an
object. This would be too rational for modern ‘art’; and so we have
two structures built of stone, thick as the piers of an old Norman
Abbey, with a proper architectural base and moulded cornice, and
two lamps superfluously solid for the Eddystone; each a burlesque
construction to support a jet of gas. These monuments have stood
for years by the highway, and in the centre of our ‘art’ metropolis,
but no one has remarked on their absurdity; they seem, indeed, to
be admired, for in Cannon Street, in front of the South-Eastern
railway station, have been placed a dozen similar constructions,
made of polished granite, to express so bright a fancy. Such absurd
contrivances are the public occupation and the reason for existence
of the architectural profession; the majority of modern buildings
have been decorated ‘tastefully’ with such displays. The public see
the things but cannot understand them, take them for magnificent,
and so pass by; and thus by constant habit of neglect they have
entirely lost the faculty of reasonable observation; sound discrimi-
nating criticism being scarcely known.”

In an essay on “The Bane of English Architecture,” which
appeared in the British Quarterly Review in April, 1881, Mr. Emmett
criticised another set of lamp standards. “We may however take
another lamp design, from the great architectural gewgaw in the
Euston Road ; a bunch of five large lamps set on the high projecting
corner of a balustrade. This seeming galaxy is all a sham, and wholly
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John T. Emmett condemned the needless weight and
clumsiness of all these lamp-posts. On the left, a lamp in
Trafalgar Square: in the centre, a group of lamps at Cannon
Street Station; to the right, lamps at St. Pancras Station,
in the Fuston Road. Of the last, he wrote: “This seeming
galaxy is all a sham, and wholly useless, save as an ex-
pensive daylight show; not one of its five lamps is ever

lighted.”

This critic was convinced that “mediaeval workmen
would have furnished metal holders, light and graceful,
fitting for so light an object.” And he published this
illustration to explain his meaning, and labelled it “Work-
man’s Art.”
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useless, save as an expensive daylight show ; not one of its five lamps
is ever lighted. It is placed, indeed, exactly where no light can be
required, and as far towards the moon as possible. Is it not ‘stupid,’
quite professional, and fit to match the lamp-posts in Trafalgar
Square? Yet no one has objected to it; and the hotel design through-
out is just as full of unperceived absurdity.”

Mr. Emmett’s taste was for what he called “workmen’s art,” but
unfortunately he published a drawing to show what he meant by
that term. A writhing and complicated dragon-like object was his
choice for a suitable lamp standard. Without that illustration, Mr.
Emmett’s apparently robust common sense might have been
applauded even today ; but although his critical views appear valid
when expressed in words, his personal taste disclosed that he was
just another victim of the romantic movement in its final phase of
mediaeval revivalism, when so many sincere people were attempting,
as amateurs, to reinstate the arts and crafts of another and long-
dead age. Such enthusiasms, generous, passionate, and unpractical,
did much to confuse ideas about design, and to prevent industrial
art from being recognised, enjoyed and practised in the nineteenth
century by men of imagination and intelligence.

Still, nineteenth century Britain acquired some great examples
of industrial architecture in which new materials were used with
genius and no attempt was made to conceal their use by applying
meretricious and unnecessary ornament. Outstanding were the
Crystal Palace; the Forth Bridge; the great vault of St. Pancras
Station—which shamed the congested and meaningless Gothic tangle
of the hotel behind it—many of the bridges and viaducts of the
railways and a few of the early stations. Their significance was un-
appreciated. If they were thought of at all, they were regarded as
examples of the “utility”” school of design, and therefore unconnected
with architecture, art or any of those recondite matters to which
cultivated people could condescend to give time and attention.



CHAPTER V

INDUSTRIAL DESIGN AND THE
MANUFACTURERS

jected to a variety of influences, and the results were

bewildering. Very few men with trained imaginations were
productively employed by manufacturers; and a hundred years ago
a man who possessed our mid-twenticth century outlook on industrial
planning and design would not even have been called a dangerous
revolutionary ; his contemporaries would not have known what he
was talking about, nor would they have been able to conceive the
workings of his mind. Artists and architects simply abdicated their
office ; and having rejected responsibility for design in industry, their
place was taken by draughtsmen, men whose talent for drawing
enabled them to copy patterns and ornament and to devise all
manner of ingenious perversions of form, of the kind Pugin had
condemned. Perhaps the most debased of such undesigned products
was a miniature bronze Venus de Milo, with a clock inserted in
her stomach.

That observant critic, Mr. Samuel Sidney, had much to say about
industrial design as it was practised by manufacturers; and in the
chapters of his Railway Rides he records the methods and problems
of the industrialist and the not infrequent attempts made in such
cities as Manchester to educate designers. But the pursuit of “novelty”
in ornament—for the word design was generally taken to mean orna-
ment when Samuel Sidney was writing—and the hot pace of com-
petition, led from one complexity to another in the shape of nearly
everything that people took into their homes or used in their places
of business. For example, Mr. Sidney unearthed a queer passion
for “novelty” in Birmingham, where he found that undertakers were
the most active and exacting patrons of an obscure branch of indus-
trial art, namely the manufacture of coffin ornaments.

“Who is it that examines and compares the ornaments of one
coflin with that of another?” asked Mr. Sidney. “We never heard
of the survivors of a deceased examining an undertaker’s patterns.
And yet, a house which consumes forty tons of cast iron per annum
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for coffin handles, stated to the gentleman to whose letters we are
indebted for this information, ‘Our travellers find it useless to show
themselves with their pattern books at an undertaker’s, unless they
have something tasteful, new and uncommon. The orders for Ireland
are chiefly for gilt furniture for coffins. The Scotch also are fond of
gilt, and so are the people in the west of England. But the taste of
the English is decidedly for black. The Welsh like a mixture of black
and white. Coflin lace is formed of very light stamped metal, and
is made of almost as many patterns as the ribbons of Coventry. All
our designs are registered, as there is a constant piracy going on which it is
necessary to check.’

When he visited Manchester he described the early and sincere
struggles of that manufacturing centre to improve industrial art.
In the Mechanics’ Institute at Manchester, which was founded in
1824, there was a department of design. “This School of Design,”
wrote Mr. Sidney, “supported by the Government for the purpose
of promoting design as applied to the staple manufactures, and
diffusing a general feeling for art amongst the manufacturing com-
munity, was formerly accommodated within the walls of the Royal
Institution as a tenant, paying a rent, strangely enough, for the use
of a building which had ostensibly been erected for promoting art
and science! It was not until 1836, that, on the recommendation
of a Committee of the House of Commons, active steps were taken
to establish in England that class of artistic instruction applied to
manufactures which had been cultivated in France ever since the
time that the great Colbert was the minister of Louis XIV.”

And here we may interpolate that brief analysis of Colbert’s
motives, which R. H. Wilenski makes in A Miniature History of
European Art.* “His aim was to acquire for the French the reputation
of the finest artist-craftsmen in Europe, because he knew that such
a reputation would be a great cash asset to the State. He succeeded ;
the reputation and the revenue persist to this day.”

Mr. Sidney continued : “At Manchester some of the leading men
connected with the calico-printing trade and looms of art, established
a School of Design within the Royal Institution, where two rooms
were lent rent-free; but, as soon as Government apportioned a part
of a special grant to the Manchester School, the Committee, who
were also as nearly as possible the Council of the Royal Institution,
with that appetite for public money which seems incident to men
of all nations, all classes, and all politics, voted £100 out of the
£250 per annum for rent. This school did nothing of a practical
nature, and consequently did not progress in public estimation. The



Here is an early nineteenth-century portrait of the acanthus leaf in its conven-
tionalised form. Innocent enough in appearance, it became for manufacturers and
their designers (who were seldom more than skilled draughtsmen) an abominable
tyrant in the early industrial period. This illustration is taken from the 1836 edition
of George Smith’s Cabinet Maker and Upholsterer’s Guide, originally issued ten years
earlier, and described by its author as “a complete drawing book.”

Such conventional ornaments retained some individuality when they were carved
in stone or wood, or shaped in wrought iron; and although repetition was the avowed
aim of all such ornaments, and of the classic orders themselves with their rows of
identical columns, the personal skill of the carver or smith gave vitality to the forms
an architect, or a fashionable furniture maker or interior decorator, had ordained.
But when industrial technique conferred enormous powers of repetition on manu-
facturers and designers, the results were monotonous. Mass-production acquired
a bad name and “machine-made” became almost a term of abuse, because industry’s
great powers of repetition were used to cast or press out ornament in metal or
composition. Very few people designed for “machine production.” Everybody was
haunted by prototypes, even in the new forms of transport that were beginning to
quicken the pace of life in the early nineteenth century. The industrial revolution got
into its stride without the significance of industrial design becoming recognised: a
man who could draw patterns and ornament was good enough for the manufacturer;
as for the artist—industry frightened him, and he abdicated his responsibility for
understanding and influencing contemporary life.
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master was a clever artist, but not up, perhaps he would have said
not down, to his work. A School of Design at Manchester is meant,
not to breed artists in high art, but to have art applied to the trades
of the city. The master was changed, and, at the request of the local
committee, the Council of the School of Design at Somerset House
sent down, in 1845, Mr. George Wallis, who had shown his quali-
fications as an assistant at Somerset House and as master of the
Spitalfields school. At that time the Manchester School had been
in existence five years, and had done nothing towards its original
object. In two years from the time of Mr. Wallis taking the charge,
the funds of the school were flourishing; the interest taken in it by
the public was great, and nearly half the Institution was occupied
by the pupils, while the applications for admission were more
numerous than could be accommodated. Under this management
the public, who care little for abstract art, were taught the close
connection between the instruction of the School of Design and their
private pursuits.

“This is what is wanted in all our towns. It is not enough to teach
boys and girls—the manufacturers and purchasers need to be taught
by the eye, if not by the hand. According to part of Mr. Wallis’s
plan, an exhibition was held of the drawings executed by the pupils
for the annual prizes, which had a great influence in laying the
foundation for the efforts made by Manchester at the Great Exhibi-
tion of Industry in Hyde Park.

“While matters were proceeding so satisfactorily, the Somerset
House authorities (who have since been tried and condemned by a
Committee of the House of Commons), proceeded to earn their
salaries by giving instructions which could not be carried out without
destroying all the good that had been done. The Manchester Com-
mittee and Mr. Wallis protested against this red tapish interference.
It was persisted in; Mr. Wallis resigned, to the great regret of his
pupils and manufacturing friends in the managing council.” (Mr.
Sidney mentions in a footnote that at the Great Exhibition of 1851,
Mr. G. Wallis, at the suggestion of the Board of Trade, had the
management and arrangement of the department of manufactures.)

“The result was that the undertaking dwindled away rapidly to
less than its original insignificance—the students fell off, and a deficit

-of debt replaced the previously flourishing funds. Out of evil comes
good. The case of Manchester enabled Mr. Milner Gibson, M.P. for
Manchester, to get his Committee and overhaul the Schools of Design
throughout the kingdom.

“Certain changes were effected. The school, no longer able to pay
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the high rent required by the Royal Institution, was removed to its
present site in Brown Street, placed under the management of Mr.
Hammersley, who had previously been a successful teacher at
Nottingham, and freed from the meddling of incompetent authori-
ties. And now pupils anxiously crowd to receive instruction, and
annually display practical evidence of the advantages they are
enjoying.”

Clearly Mr. Sidney was satisfied about the health of the School
of Design; and we may perhaps attribute its failure to have any
permanent influence to the fact that manufacturers seldom recog-
nised the importance of introducing fresh talent from creative de-
signers, and were content with the mediocre output of docile hacks
with a talent for “drawing.” This critic had no illusions about the

An example of wrought ironwork which shows
how conventional ornamental forms retain vitality in
the hands of a skilled designer. (This drawing, made
from a photograph, is reproduced by courtesy of
Bayliss, Jones and Bayliss Limited.)
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discouraging environment provided by manufacturing towns. Of
Leeds he wrote: “The public buildings are not externally imposing,
and it is, without exception, one of the most disagreeable-looking
towns in England—worse than Manchester; it has the reputation
of being very unhealthy to certain constitutions fror the prevalence
of dyeworks.”

Contrast this description with his view of an industry that began
in the eighteenth century. “We may observe, that there is no more
pleasant mode of investigating the processes of the woollen manu-
facture, for those resident in the south of England, than a visit to
the beautiful valley of the Stroud, in Gloucestershire, where the
finest cloths, and certain shawls and fancy goods, are manufactured
in perfection in the midst of the lovelicst scenery. White-walled
factories, with their resounding water-wheels, stand not unpic-
turesque among green wooded gorges, by the side of flowing strcams,
affording comfortable well-paid employment to some thousand
working hands of men and women, boys and girls.”

He condemned the careless growth of manufacturing towns.
“Birkenhead,” he said, ““is a great town, which has risen as rapidly
as an American city, and with the same fits and starts. Magical
prosperity is succeeded by a general insolvency among builders and
land speculators ; after a few years of fallow another start takes place,
and so on—speculation follows speculation. Birkenhead has had
about four of these high tides of prosperous speculations, in which
millions sterling have been gained and lost. At each ebb a certain
number of the George Hudsons of the place are swamped, but the
town always gains a square, a street, a park, a church, a market-
place, a bit of railway or a bit of a dock. The fortunes of the men
perish, but the town lives and thrives. Thus piece by piece the raw
materials of a large thriving community are provided, and now
Birkenhead is as well furnished with means for accommodating a
large population as any place in England and has been laid out on
so good a plan that it will be one of the healthiest as well as one of
the neatest modern towns.”

From this contemporary observer’s account we perceive the com-
plicated development of industrialism, its combination of efficiency
and muddle, its well-organised railways, its disorganised factory
growth, and the incoherent profusion of its productions. The great
ability of the English craftsman had provided up to the end of the
Georgian period a fine character for things of everyday use. The
comeliness of commonplace objects was destroyed by mechanical
production. The educated direction which all design had received
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A mid-cighteenth~century elbow chair, which illustrates the use of classical orna-
ment. The acanthus leaf is used with restraint to embellish the back. (Reproduced by
courtesy of Heal and Son Ltd. from a drawing.)

from architects was interrupted, and the secondary place to which
architects had sunk in the estimation of such clear-sighted critics
as Mr. Sidney is suggested by his question, quoted in the last chapter:
“Why are our architects so inferior to our engineers?”” The engineer
had become the dominant figure of the century, and he was the
principal technician recognised by the manufacturer. The designer
had disappeared from society. He had hardly ever appeared in the
factory. The sporadic efforts to train designers mentioned by Mr.
Sidney and those described in the historical section of the report
made by the Gorell Committee (which was appointed in July,
1931)% do not suggest that the designer was ever regarded as a
technician. He was at best a pattern-maker, a docile draughtsman
who could devise on his drawing-board an infinity of variations
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upon such a theme as, say, coflin ornaments. Machinery could cast
or stamp ornament by the mile. Only drawings were needed to set
the machine to work; and this confusion of draughtsmanship with
design still obscures the comprehension of many manufacturers. It
is not widely understood that design is not a mere trick of the pencil,
and that it is produced only by trained imagination. To refer to
a studio full of draughtsmen ringing the changes on patterns as
a “design department’ is a mistake that has been and is still being
made all over industrial Britain.

Because of the absence of designers in the nincteenth century, and
becausc of the facilities for imitation offered by the machine there
was a long period of limp adaptation of shapes and patterns originally
evolved by hand. These shapes and patterns were “applied” to
machine-made things.

There were a few examples of collaboration between manufac-
turers and designers, and Sir Matthew Digby Wyatt, Slade Professor
of Fine Art, in a series of lectures delivered at Cambridge in 1870
discussed the ancient and modern relationship of art and industry.?

The use of ornament became debased in the nineteenth century. What might be
described as the curse of the acanthus afflicted designers. Compare this chair back
with the eighteenth century elbow chair opposite. (From George Smith’s Cabinet
Maker and Upholsterer’s Guide.)
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In referring to Wedgwood he said : “It was his delight to work hand
in hand with the best artists, and (far in advance of his time) he
recognised the commercial value of design as an assistant to Industry.
He clearly saw that public interest would be excited by excellence,
that cultivation was necessary for the development of taste, and that
artists could only properly design for manufacturers, who identified
themselves with the operations and specialities of the branches of
industry in connection with which they exercised their art.

“Herbert Minton, no less than Wedgwood, spent a long and
laborious life in raising the character of the branch of manufacture
to which he devoted himself.”

The Royal Society of Arts, founded in 1754, played a leading part
in the stimulation of design in industry during the nineteenth cen-
tury. Before the Great Exhibition of 1851, the Society had been
active in promoting small-scale exhibitions, and had encouraged
experiments in design by awards, which took the form of medals
and special prizes. Between 1846 and 1850 recipients of the Society’s
medals included Minton & Co., and Copeland (pottery); Osler
& Co., and Pellat & Co. (glass); and various other firms whose
products included iron castings, carpets, jewellery and safes.? In his
notes on Birmingham, Mr. Samuel Sidney refers to the glass made
by “Messrs. F. & C. Oslers, of Broad Street” and states that the
firm has “attained a very high reputation for their cut and ornamen-
tal, as well as the ordinary, articles of flint glass. They have been
especially successful in producing fine effects from prismatic arrange-
ments. Their gigantic chandeliers of great size, made for Ibrahim
Pacha, and the Nepaulese Prince, were the steps by which they
achieved the lofty crystal fountain, of an entirely original design,
which forms one of the most novel and effective ornaments of the
Crystal Palace.” He adds: “The manufactory as well as the show-
room is open to the inspection of respectable strangers.”’s

The factories of Birmingham and other industrial centres did not
lack inventive brains; but much inventive power was given to
“putting on” a little or a lot of “art”; and this idea of clothing
manufactured articles with “applied art” debauched the whole
conception of design, so at last the word stood for choosing the sort
of “art” you wanted to “apply.” Mr. Sidney’s remarks upon Mr.
Winfield of Birmingham illustrate the results of this approach to
design.

“Mr. Winfield is one of the manufacturers in brass whose show-
rooms are open to the public. He also has claims on our attention
for the wise and philanthropic manner in which he has endeavoured
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to supply the lamentable deficiency of education among the working
classes. He holds a very leading position as a manufacturer of balus-
trades, tables, window-cornices, candelabra, chandeliers, brackets,
curtain-bands, and above all of metal bedsteads, which last he has
supplied to some of the chief royal and princely families of Europe,
besides Spain, Algeria and the United States. In al! these works
great attention has been paid to design as well as workmanship,
as was amply proved both at the local exhibition in 1849, where
a large gas bracket, in the Italian style, of brass, with Parisian
ornaments, excited much admiration; and in 1851, in Hyde Park,
where we especially noted an ormolu cradle and French bedstead
in gilt and bronze, amid a number of capital works of his pro-
duction.”®

Still dealing with Birmingham, Mr. Sidney notes that ‘Messrs.
Messengers & Sons have one of the finest manufactories in orna-
mental iron, brass, and bronze, for lamps, chandeliers, and table
ornaments. For a long series of years they have spared no expense
in obtaining the best models and educating their workmen in
drawing and modelling. In their show rooms will be found many
very pleasing statues in gold-colour, in bronze, and copies from
antique types of vases, lamps, candelabra, etc.”

What did that education of workmen “in drawing and modelling”
imply? Did it train and activate any innate imaginative gifts? Did
it give them understanding of proportion ; did it sharpen their critical
judgment of form? Or did it just give them a knack of copying
“antique types,”” and develop their powers of adapting the character
of such types to the needs of mechanical production? The illustrated
records of the Great Exhibition of 1851 and the catalogues of firms
who were manufacturing products that were supposed to be in-
fluenced by ‘‘art,” show that by the middle of the nineteenth century
the word design as we understand it and as the eighteenth century
understood it, had lost its meaning. But the contents of the Great
Exhibition only delighted and stimulated contemporary observers:
nobody saw anything amiss with the exhibits, and everybody was
heartened by the stupendous proof they afforded of the mechanical
and scientific progress of the age. In a lecture delivered before the
Society of Arts, on November 26, 1851, Dr. William Whewell,
F.R.S., Master of Trinity College, Cambridge, took as his subject
“The General Bearing of The Great Exhibition on the Progress of
Art and Science.”? After commenting on the comparative excellence
of the exhibits of the East Indies, Dr. Whewell said : “Even we, while
we look down from our lofty summit of civilised and mechanically-
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aided skill upon the infancy of art, may often learn from them
lessons of taste.”” He was a little troubled by that excellence in “the
works of nations long civilised, though inferior to ourselves, it may
be, in progressive civilisation and mechanical power”; and he put
a few questions which must have momentarily alarmed his audience.
“What, then, shall we say of ourselves?”” he asked. “Wherein is our
superiority? In what do we see the effect, the realisation, of that
more advanced stage of art which we conceive ourselves to have
attained? What advantage do we derive from the immense accu-
mulated resources of skill and capital-—of mechanical ingenuity and
mechanical power—which we possess?”’ He reassured his hearers
and himself by dwelling upon the vast scale of mechanical produc-
tion, and its objectives, saying : “and thus such machinery is applied
when wares are manufactured for a vast population ; when millions
upon millions have to be clothed, or fed, or ornamented, or pleased,
with the things so produced.” The design of the goods that flowed
out from thousands of factories to millions of consumers was ignored
by this commentator; but presumably those consumers were duly
“ornamented” and “pleased” by the undesigned products of
mechanised industry.

Even the persistent work of the Society of Arts, as it was then
called—for it was in 1908 that permission to add the word “Royal”
to its title was granted by King Edward VII—the awards made by
that body for the encouragement of ““art” in industry and the exhibi-
tions it sponsored, could not reinstate design, nor educate the manu-
facturer about the character of the designer. The Society then, as
now, was devoted to the promotion of arts, manufactures and
commerce, and its activities ranged from the introduction of medi-
cinal plants to Great Britain to the humanitarian encouragement
of inventors to produce mechanical devices which would replace
child labour in chimney-sweeping.® As early as 1828 an attempt was
made to hold a national exhibition of industrial produggs. George IV
encouraged the exhibition committee with his patronage, and it was
proposed to hold annual exhibitions “of new and improved pro-
ductions of our artisans and manufacturers.”® The scheme failed
to secure adequate support from industry. There were other attempts
to organise industrial exhibitions, one in Birmingham in 1836; and
in 1844 and 1845, small exhibitions were held in the rooms of the
Society of Arts. Though limited in scope and duration (they only
lasted for one evening) they began the movement which led to the
1851 Exhibition.10

The Prince Consort was elected President of the Society in 1843,
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and he took a new and energetic view of its responsibilities. He
insisted that its function was to “improve the condition of the artistic
industries of the country” and ‘“had urged on the Society, as its
proper work, the encouragement of the application of art to practical
purposes.” ! The lost meaning of design is revealed by that choice
of words: the application of art to practical purposes. Prizes might be
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The sense of proportion departed. These threc table legs show another stage in
the decay of understanding and care for good proportion. (From George Smith’s
Cabinet Maker and Upholsterer’s Guide.)

offered for artistic designs; all they produced were applications
and variations of ornament, culled from antique sources, by
draughtsmen.

This mounting confusion which fostered the most repulsive orna-
mental congestion was accompanied by a splendour of technical
achievement in industry. Even Mr. Sidney became almost lyrical
about the industrial capacity of Birmingham and the character of
its inhabitants. He wrote: “Birmingham is, in fact, notable for its
utility more than its beauty—for what is done in its workshops,
rather than for what is to be seen in its streets and suburbs. Nowhere
are there to be found so numerous a body of intelligent, ingenious,
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well-educated workmen. The changes of fashion and the discoveries
of science always find Birmingham prepared to march in the van,
and skilfully execute the work needed in iron, in brass, in gold and
silver, in all the mixed metals and in glass. When guns are no longer
required at the rate of a gun a minute, Birmingham steel pens
become famous all over the world. When steel buckles and gilt
buttons have had their day, Britannia teapots and brass bedsteads
still hold their own. No sooner is electrotype invented, than the
principal seat of the manufacture is established at Birmingham. No
sooner are the glass duties repealed than the same industrious town
becomes renowned for plate glass, cut glass, and stained glass; and,
when England demands a Palace to hold the united contributions
of ‘The Industry of the World,” a Birmingham banker finds the
contractor and the credit, and Birmingham manufacturers find the
iron, the glass, and the skill needful for the most rapid and gigantic
piece of building ever executed in one year.”12

While technical ability increased and the design of machinery
improved, the idea of “applied art” stifled the development of indus-
trial art. Its healthy evolution was delayed for generations by one
of the consequences of the romantic movement, which took the form
of an attempt to revive handicrafts under the leadership of William
Morris. The ramifications of this movement and the harm it did to
industrial art by delaying the period when it could be clearly
identified, practised and directed, form the subject of a later chapter.
The fact that we have never had the leadership in industrial design
which the United States has attained, may be attributed partly to
the retarding influence of the teachings of William Morris. If he
had not been a highly skilled creative craftsman, he might have
been dismissed by posterity as a rich man indulging a hobby and
confusing an issue—a mere parlour socialist who disliked commerce.
His personal creative work was of a high order, and its educative
effect was considerable, despite its reactionary character. But even
Morris had to admit the mechanical achievements of his own cen-
tury; he disliked them; he made no attempt to understand or use
them; he felt no sense of responsibility for their direction; but he
conceded their power and sometimes speculated upon their possi-
bilities. A little wistfully, in a lecture on “Art and Socialism,” he
said: “Those almost miraculous machines, which if orderly fore-
thought had dealt with them might even now be speedily extin-
guishing all irksome and unintelligent labour, leaving us free to
raise the standard of skill of hand and energy of mind in our work-
men, and to produce afresh that loveliness and order which only
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the hand of man guided by his own soul can produce—what have
they done for us now?”

There was nothing in the so-called ‘“‘art products” of the mid-
nineteenth century that could provide a reassuring answer to a
question like that. Only in the work of engineers, concerned with
machine design, was there any approach to freedom from borrowed
characteristics.
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INDUSTRIAL DESIGN AND THE ENGINEERS

knowledge, and the application of that knowledge to

industry, international trade, transport and everyday life,
established a confident faith in the inevitability of progress. In
material conveniences there was not much difference between life
in the opening decades of the nineteenth century and life in the
Roman Empire under Augustus: it was still the horse and cart age,
though vehicle design had improved and at sea sailing ships had
attained dimensions and standards of performance far beyond any-
thing the ancient world could show. But the difference between
conditions of life in the last few years of George IIT’s reign and those
of mid-Victorian times was stupendous: science, it seemed, was
lifting mankind above all the old, cramping, accepted limitations
of space and time, and everywhere machines were creating and
unevenly distributing new wealth, though this uneven distribution
never made the social structure top-heavy, like the Cambodian
Empire or other oriental tyrannies. The machines and mechanical
processes that were invented and employed in the nineteenth cen-
tury, could not be used exclusively for a small privileged class. The
railways had to provide for second and third class as well as first
class passengers; industrial development demanded the widest pos-
sible market, and a great share-out of goods to all sections of society
followed. The machine could serve a democracy well; for an aris-
tocracy it could provide only a limited service. Some time elapsed
before this characteristic of machinery and industrial production
was apprehended; and recognition of it was generally flavoured
with mild astonishment. Dr. Whewell in his lecture on the progress
of art and science in relation to the Great Exhibition, had dwelt
upon this essential difference between an aristocracy that comman-
deered all the available skill of a country for its own luxurious
enjoyment and an industrial democracy where skill was organised
and widely shared. His surprise was perceptible; but he was
pleasantly, not resentfully, surprised when he spoke thus to his
audience at the Society of Arts: “I have heard one say, who had
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extensively and carefully studied the manufacturing establishments
of this country, that when he began his survey he expected to find
the most subtle and refined machinery applied to the most delicate
and beautiful kind of work—to gold and silver, jewels and em-
broidery: but that when he came to examine, he found that these
works were mainly executed by hand, and that the most exquisite
and the most expensive machinery was brought into play where
operations on the most common materials were to be performed,
because these were to be executed on the widest scale. And this is
when coarse and ordinary wares are manufactured for the many.
This, therefore, is the meaning of the vast and astonishing prevalence
of machine-work in this country: that the machine with its million
fingers works for millions of purchasers, while in remote countries,
where magnificence and savagery stand side by side, tens of thousands
work for one. There Art labours for the rich alone; here she works
for the poor no less. There the multitude producc only to give
splendour and grace to the despot or the warrior whose slaves they
are, and whom they enrich; here the man who is powerful in the
weapons of peace, capital and machinery, uses them to give comfort
and enjoyment to the public, whose servant he is, and thus becomes
rich while he enriches others with his goods. If this be truly the
relation between the condition of the arts of life in this country and
in those others, may we not with reason and with gratitude say that
we have, indeed, reached a point beyond theirs in the social progress
of nations?”

There were so many powerful stimulants for the imagination in
the possibilities of applied science, that art became incidental in the
great march of progress. Europe in the nineteenth century was
undergoing one of those great intellectual and moral upheavals that
revolutionise life and thought for hundreds of years; and it made
our island turbulent with enterprise. In his book Victorian England,
Mr. G. M. Young has reminded us ‘“that the Victorian age is only
the island counterpart of a secular movement, as significant as the
turn from the Greek middle ages in the time of Socrates or the
Latin middle ages at the Renaissance. Twice the European mind
had been carried to the verge, and twice it had been baffled. In the
nineteenth century it won the top and saw stretching towards it
that endless new world which Bacon had sighted, or imagined, where
nothing need remain unknown, and for everything that is known
there is something that can be done; the world of organised thought
where even modern scientific man was only the rudxments of what
man might be.”1.
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Between 1750 and 1830 the stage coaches and the roads of Britain were improved
in design and construction; speed was increased, and even comfort; highwaymen
found it increasingly difficult to make a living; and the great days of coaching arrived.
It was an exhilarating period, hustling and happy. It is preserved in Pickwick, in
the description of the journey to Rugby in Tom Brown’s Schooldays, and in the
pictorial folklore that still influences the character of our Christmas cards. In
Chapter IV of Travel in England, Thomas Burke points out that “The sense of speed
affected the coachowners in naming their coaches. They were no longer Machines
or Regulators. They were named Highflyers, Quicksilvers, Comets, Rockets, Grey-
hounds, Lightnings, Expresses, Hirondelles.”

The stage coach became a national institution; it held the affection and admiration
of townsmen and countrymen alike, of passengers and people who never travelled,
When in the beginning of the railway age, steam coaches were designed for use
on the roads, they failed; but their failure was not wholly mechanical. Some of them
were successfully operated for a short time; but they never captured the imagination
of the public; they never overcame the immense reserves of hostility that Englishmen
can command for the crushing of original ideas. Unlike the “Iron Horse,” which
demanded special roads of its own and did not interfere with existing traffic, the
steam road coach was an unwelcome innovation. In design, most of these experi-
mental coaches were singularly unenterprising: a normal coach body was super-
imposed on a rather complicated frame which carried the mechanism. The coach
and frame were considered as separate parts; their union was haphazard and untidy.
It was impossible to forget the absence of the horse, and equally impossible to forgive
“the presence of the puffing engine:
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The design for a steam coach by Burstall and Hill, shown above, was an unhappy
hybrid which invited caricature. The drawing below by Robert Cruikshank repre-
sented the popular response The eightcen twenties was many such experiments;
but competition with horse traffic saw difficult on its own ground. The date of the
Burstall and Hill coach is 1824. A year earlier a long account of a steam carriage,
patented by Julius Griffith, appeared in The Mirror. An illustrated extract from this
publication is given on the next page.
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Patent Steam Carvriage.

Our engraving this week presents a
singular instance of the application of
mechanical power—in fact, one of its
proudest {riumphs—the construction of
a machine adapted to the transport of
goods, without the necessity of animal
labour. 'Fhisds a carriage (for which
Julivs Griffith, Esq. of Brompton-
Crescent, has obtained a patent) to be
propelled by steum upon common roads.
The carriage, which has been con-
structed under the eye of Mr. Griffith,
assisted by Mr. F. Bramabh, at Pimlico,
is twenty-seven feet inlength, including
seven feet for the fire, boiler, cylin-
ders, and the mechanism connected
witly the driving-wheels.

Iustead of an axle-tree passing
through both the front or both the hind
wheels, as is usual in other carriages,
the axis merely ruses through the
nave of each wheel sufficiently to sup-
port on each side uprights. which
strengthen and connect the frame of
the waggon. From the hind part of
this frame, or bed, proceed two per-
ches, inclining mwards until they meet :
and, bein% joined a few feet before
tho‘y I’Nlle the front wheels, they

oL, I

See page 103, and opposite page.

form the bed of a revolving perch;
this revolving perch is connected with
the bed of the fore part of the carriage,
or front wheels, and by its rotator
motion, when either of the wheels ig
more elevated or depressed than the
other, preserves the horizontal posi-
tion of the carriage.

The direction of the carriage is ef-
fected by the action of a bevel pinion
counected with a spindle, which is go=
verned by the coachman ; this pinion
acts on a wheel, whose movements
compel those of certain iron braces
fixed to the exterior of the front
wheels, which turn upon the samne spot
where they touch the ground; so much
power is gained by this pinion, that
little force is required from the coach-
man to produce the necessary di-
rection.

In addition to every other kind of se-
cority that the most profound reflection
has enabled Mr. Grifiith to adopt, there
are two safety-valves calculated at fifty
pounds upon a square inch, whilst every
part of the steam apparatus has been
proved at the rate of 200 pounds upon
# square inch,
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Mr. Griffith confidently anticipated the cheapening of road transport for goods. His
steam carriage was calculated to weigh 1} tons, and it was designed to carry 3 tons
of merchandise. The account in The Mirror which is partly reproduced on the opposite
page, is concluded by the following tribute to the inventor: “Actuated by a disposition
to promote the public welfare, it is Mr. Griffith’s intention to reduce the prices now
paid for the carriage of goods throughout the country; and, should it be proved
that Mr. Griffith’s steam carriages can convey goods in an equallv secure manner
with other waggons, at the rate of five miles per hour, or 100 miles per day of twenty
travelling hours; and, at a freight, 25 per cent cheaper than the present prices, there
can be no question that he will have deserved well of his country and of mankind.”

It was perhaps only natural for the designers of steam road coaches to retain the
lines of the horse-drawn vehicle; but when railways began to carry passengers,
designers were still thinking in terms of such vehicles. The first railway to carry
passengers was the Oystermouth Railway or Tramroad Company, which is now
known as the Swansea and Mumbles Railway. The first passengers were conveyed
by this railway on March 25, 1807, a fact that was apparently unknown to Samuel
Smiles when he attributed to George Stephenson the design and operation of the
first railway coach. This coach, which is shown below, took part in the procession
that marked the opening of the Stockton and Darlington Railway on September 27,
1825. Smiles describes it in Volume IIT of his Lives of the Engincers, as “a very modest,
and indeed a somewhat uncouth machine.” It had a row of seats along each side
of the interior, and a long deal table fixed in the centre. The early horse-drawn
rolling stock of the Oystermouth Railway retained the form of the road coach.

The first passenger railway coach of the Stockton and Darlington Company,
1825. From Lives of the Engineers. Vol. IIL. John Murray, 1862.
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The prospect of accomplishment through the application of science
inspired the great engineers—men like Thomas Telford, John Rennie,
Richard Trevithick, George Stephenson and his son Robert. As
pioneers, they had to fight hard for their work ; and such men never
realised that they were the only true industrial designers of their age.
As we have seen in Chapter IV, they were inclined to be apologetic
about their large-scale industrial architecture ; only when they were
designing locomotive engines and other machines were they liberated
from the tyranny of a prototype or a fashion. When they were solving
mechanical problems their minds were critically alert; they had no
hesitation in identifying progress in invention. For example, George
Stephenson’s opposition to the proposed substitution of atmospheric
pressure for independent steam locomotives on railways, showed
how clearly he understood that the principle of the atmospheric
railway was merely an elaboration of the old winding rope for
drawing trucks along rails—an outmoded system in a new and
specious guise. He said : “It won’t do: it is only the fixed engines and
ropes over again, in another form; and, to tell you the truth, I don’t
think this rope of wind will answer so well as the rope of wire did.”?
The atmospheric principle for operating railways was applied by
laying a pipe between the line of rails, and a piston inserted in this
pipe was attached by a shaft to the underframe of a carriage. “The
propelling power was the ordinary pressure of the atmosphere acting
against the piston in the tube on one side, a vacuum being created
in the tube on the other side of the piston by the working of a
stationary engine.”’?

Mechanical inventions, practical and unpractical, poured out of
all kinds of brains during the nineteenth century, but the outstanding
achievement was steam locomotion, and railways and steam-boats
within two generations changed the character of civilisation. Many
inventions were far in advance of their time. For instance, the idea
of a self-propelled amphibious vehicle is not new. The achievements
of the Duck, the versatile motor vehicle that becomes a swift, light
sea-going craft, were anticipated as early as 1804, by an American
inventor, named Oliver Evans of Newport, Delaware. In that year,
he built at Philadelphia, a five-horse power steam engine, working
on the high pressure principle, which he placed upon a large flat
or scow, mounted on wheels. Evans drove this machine up Market
Street, Philadelphia, launched it into the Schuylkill, projected a
paddle wheel from the stern, and steamed down that river to the
Delaware. The engine was then dismounted and used for driving
a small grinding mill.4
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The early locomotives suggested by their form how much they had borrowed
from the steam pumping engine: they scemed to be conceived for vertical rather
than horizontal movement. Above is a locomotive designed for the Killingworth
Railway in 1816 by George Stephenson. (From Lives of the Engineers, by Samuel
Smiles. John Murray, 1862.) This particular locomotive was still in service in 1862,
when this illustration was first published.

The “Rocket,” which George and Robert Stephenson designed in 1829, had
shed many of the external complexities that clustered about the Killingworth
locomotive.  The “Rocket” was built for speed: its lines foreshadow later
developments in locomotives, though it bears about the same ancestral relationship
to Pennsylvania Railroad S1 type, shown on plates 23 to 26, as the Java ape-man
bears to modern man.
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Steam coaches for road traflic had been tried out on paper, and
some experimental models had been made during the last two
decades of the eighteenth century. William Murdock, who was
employed by Boulton and Watt at Birmingham, had built experi-
mental models, and did much work on a steam carriage. William
Symington produced a working model of a steam carriage in 1786.
The machine ran on four wheels and consisted of a carriage with
a locomotive at the rear end. But Symington’s interests were diverted
from road transport to marine engineering. It was not until the
eighteen-twenties that steam carriages appeared on the roads. They
were then regarded with the greatest alarm and hostility by many
people, their uncouth appearance repelling even the most progressive
and adventurous souls. The road improvements made in Britain
between 1750 and 1830, and the increased speed of stage coaches
and private vehicles, had aroused the greatest popular interest in
traffic. The stage coach became a national institution; it held the
affection and admiration of townsmen and countrymen alike, of
passengers and people who never travelled. As the railway age began,
so did the age of steam carriages. Some of them operated successfully
for a short time, but they never captured public imagination and
their designers seemed to be incapable of discarding the forms of
horse-drawn vehicles. The ghost of the horse galloped before them,
as eighty years later it was to gallop before the motor car, and only
towards the middle of the present century has that ghost been
effectually laid. (See illustrations on pages 102 to 105.)

Although steam coaches and railway locomotives possessed
mechanical originality, they began with many handicaps. The form
of the early locomotive still bore a strong family likeness to its parent,
the steam pumping engine; it seemed to be constructed for vertical
rather than horizontal movement. Only when The Rocket was
designed by George and Robert Stephenson in 1829, were later
developments foreshadowed, for in this engine the up-and-down
motion which had hitherto communicated the thrust of the piston
rods to the wheels was abandoned. The Rocket is the great ancestor
of the modern railway engine: earlier models, such as the Killing-
worth locomotive which George Stephenson designed in 1816, repre-
sented a cul de sac in development, as Neanderthal man represented
a dead end in human evolution. But there is as much difference
between The Rocket and one of the latest London, Midland and
Scottish or Great Western locomotives, or the Pennsylvania Railroad
type in whose design Raymond Loewy has collaborated, as there
is between the Java ape man and modern man. Unfortunately the
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scale of railway development was determined before steam loco-
motives were used. The gauge of the track was that of the horse-
drawn cart. Certainly the first industrial revolution was hampered
by many quite needless limitations. The men who saw so clearly
what applied science could do for civilisation, even men with original
creative minds like George Stephenson, could not make a clean
break with precedents. Rails had been used for horse-drawn trucks
with flanged wheels since the middle of the eighteenth century. The
Hon. John Byng, in his visit to Coalbrookdale, had observed that
“Every cart belonging to this trade is made of iron, and cven the
ruts of the road are shod with iron !5

Nobody anticipated that locomotives would be able to travel at
high speed. Great excitement was caused by a race between one of
the engines on the Stockton and Darlington railway and a stage
coach using the ordinary road. The locomotive completed the journey
from Darlington to Stockton and beat the stage coach by about
one hundred yards. But those early locomotives were not at first
built for high speeds. Twelve miles an hour was considered dan-
gerous; twenty miles an hour was tempting Providence. Perhaps
it was, when locomotives had enormously high smoke stacks secured
by stays to the sides of the boiler; but directly the idea of high
speeds was generally accepted, the design of locomotives improved.
Within half a century they had become trim and compact ; superior
to those untidy monsters that hauled Continental and American
trains, with complex appliances exposed all over their external
surfaces.

The design of railway coaches was hampered by the memory of
the stage coach, and the habit of mounting private carriages on to
flat trucks for transport by rail maintained the association with road
vehicle forms. The early. first-class coaches on English railways were
two or three conjoined stage coaches, forming compartments which
each accommodated four people. This compartment system for
coaches has been generally retained on British railways. Samuel
Sidney was a little contemptuous about the design of this class of
rolling stock.

“About passenger carriages, which every one can see and examine
for himself, there is not much to be said. On the Continent, where
they cannot afford to use mahogany, they use sheet-iron and papier
maché for the panels; in England, mahogany chiefly in the first
class. When we began, stage coaches were imitated ; there are some
of the old cramped style still to be seen on the Richmond line; then
came enormous cages—pleasant in summer, fearfully cold in winter,
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INDUSTRIAL ART EXPLAINED

without fires, which have not been introduced in England, although
they are found in the north of Europe and America. A medium size
has now come into favour, of which some fine spccimens are to be
seen in the Hyde Park Exhibition.

“On the Great Northern line some second-class carriages have
been introduced, varnished, without paint, and very well they look.
Economy again, and the increase of branches, have led to the use
of composite carriages for first and second-class passengers all on
one body. These, which were in use years ago on the northern coal
lines, are now revived and improved.”’¢

We have never completely shaken off the likeness of the stage
coach, and even when the first corridor coaches were introduced on
the Paddington-Birkenhead service of the Great Western Railway in
1892, compartments were still retained. It is only since the first
world war that saloon coaches have become at all common on British
main line trains.

In the United States a new form of railway coach was invented
by George Mortimer Pullman. Born in 1831, Pullman invented the
sleeping car, and his work was devoted not so much to mitigating
discomfort in railway travel as to making such travel as luxurious
and comfortable as possible. That great American trading axiom,
“The customer is always right !”” was honoured by Pullman’s designs
—passengers on the cars should have everything they asked for, and
even more. Sleeping cars, restaurant cars, club cars and observation
cars, office compartments where the services of a stenographer could
be hired, private parlours, shower baths, barbers’ shops—all these
amenities of travel were foreshadowed by the work of the Pullman
Palace Car Company which was founded at Pullman, Cook County,
Illinois, in 1867.

Although Pullman’s work was original, and he was the inventor
of the saloon car, it is probable that he was inspired by a prototype
that was as obvious in America as the stage coach had been
in England. The American prototype of the Pullman car was the
river steam-boat, with its spacious saloons divided by aisles which
linked open platforms at bow and stern. The early Pullman car was
a miniature of the river steam-boat—a single decked saloon on
wheels, with open platforms at both ends, and generous windows.
Long before railroads had been made, the inland waterways of the
United States were developed ; and the rapid settlement of the Ohio
and Mississippi valleys, the whole vast river-threaded area of the
Louisiana Purchase, was made possible by the steam-boat. The
growth of such traffic had long been foreseen by American leaders.
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INDUSTRIAL DESIGN AND THE ENGINEERS

“The land trails were mere dirt tracks, beaten paths through the
forests in some places—the most rudimentary roads. The way west
was by water. Some years before he became President, Washington
had foreseen that in the navigation of the Great Lakes and the
streams that flowed westwards to join the Mississippi, lay the key
to the traffic problem of the enormous territory for which the United
States Government was responsible.”?

As early as 1790, when Washington was still serving his first term
as President, a paddle steamer was in operation at Philadelphia. An

A London and North Western passenger locomotive in the early eighteen-fifties.
This is the next stage of development after the Lion, the locomotive shown hauling
a train on page 110, and also on Plate 20.

English sea captain, named Samuel Kelly, mentioned in his diary
that he has seen the vessel “stemming the tide at the rate of about
four miles an hour. The steam worked paddles under each quarter,
which pushed it along, but I was informed that the friction was so
great that the works often wanted repairs.” 8

The river steam-boat in America had acquired its own special
form, and had not passed through any transitional stage, when it
was half sailing-ship and half steam-boat. It had a far longer active
life on American waterways than the stage coach on British turn-
pikes. One of the most vivid and informative records of this early
American river traflic down to the days of the Civil War, is Mark
Twain’s Life on the Mississippi. Railroads ultimately supplanted the
river steam-boat.

In Britain the form of railway engines, progressively improved
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The American river steam-boat showing the open platforms at either end of the
saloon. The interior of the saloon is shown below. (Drawn by Leonard Rosoman.)
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One of the first American Pullman cars, with open platforms at either end. The
interior of the saloon is shown below. Compare this with the steam-boat saloon on
the opposite page. (Drawn by Leonard Rosoman.)




INDUSTRIAL ART EXPLAINED

throughout the nineteenth century, showed how engineers had
become masters of industrial design. The “Cardean” class of express
engine, designed by J. F. McIntosh and in operation on the Cale-
donian Railway at the beginning of the present century; the Great
Northern, Great Western, and London and North Western loco-
motives enjoyed a refinement of line, and a most appropriate external
finish, anticipating what has been called “the modern movement”
in design. Unknowingly, these engineer designers were making
almost the only contribution to the industrial art of their time. The
significance of their contribution was unremarked by their contem-
poraries. Anybody outside professional engineering circles who took
an undue interest in the appearance of such things as railway engines
was considered juvenile; art was segregated in picturc galleries;
so-called designers were dabbling in handicrafts or searching the
past for ideas, and the industrial designers of the Victorian period
were almost all anonymous. Yet these men were key technicians,
and had more of them been working with their trained imaginations
throughout industry, they would have given us a century of great
industrial art. But educated people, whose taste formed or en-
couraged fashions, had listened to Ruskin and Morris, and had
acquired a superiority complex about industry. They said, in effect,
to the manufacturer: “You are a coarse fellow! You destroy the
countryside, puff foul smoke into the air, and the goods you sell are
machine-made ! What do you care for art?”

“I’ve no use for this art nonsense,” was the not unnatural reply;
“as far as I can see the whole object of it is to put me out of business,
and I’m not in business for my health.”

And so the unproductive “you’re another” type of argument
would proceed, indefinitely, inconclusively, and nobody missed the
key technician whose work could have civilised and improved
industrial production. Yet he was there all the time.
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CHAPTER VII

THE REVIVAL OF HANDICRAFTS
AND THE ARTIST-CRAFTSMEN

centuries before the Norman conquest, to a time and a civi-
lisation now forgotten, when many inventions were made,
customs were being slowly but firmly established, and craftsmen
were learning how to subdue and fashion wood, iron and stone,
The name England is used deliberately; for until the beginning of
the eighteenth century Scotland contributed little to the arts and
crafts, a fact which astonished Dr. Johnson when he travelled in that
country during 1773. He wondered whether it was a Scottish pecu-
liarity “to have attained the liberal, without the manual arts, to have
excelled in ornamental knowledge, and to have wanted not only
the elegancies, but the conveniences of common life.” After a
tribute to Scottish literary achievements, he wrote: “Yet men thus
ingenious and inquisitive were content to live in total ignorance of
the trades by which human wants are supplied, and to supply them
by the grossest means. Till the Union made them acquainted with
English manners, the culture of their lands was unskilful, and their
domestic life unformed; their tables were coarse as the feasts of
Esquimaux, and their houses filthy as the cottages of Hottentots.”?
Wales, too, was backward in the development of crafts until the
sixteenth and seventeenth centuries; but at that time English crafts-
men already had hundreds of years of accomplishment behind them.
The woodworkers began to acquire their mastery of material as
shipwrights and carpenters long before the days of Alfred. “In
time, the skill thus acquired by woodworkers was reflected in
building. In Norway, for example, a remarkable and beautiful
architecture of wood grew up; in England, woodworkers profited
generation after generation by the slow spread of ideas that had
been tried out in the course of ship-building and which taught
builders new ways of using timber in houses and churches, particu-
larly in roofs. Towards the end of the Anglo-Saxon period, great
skill in woodworking existed in England, and it arose from a
partnership between forester, shipwright and builder; their know-
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ledge was pooled, their skills were interchangeable. In the Saga of
King Olaf Trygvesson, there is an account of the building of a ship
called Long Serpent. The master-shipwright was Thorberg Skafhogg,
and he invented an early form of streamlining. When the carpenters
were planking the ship, the king inspected it, and discovered that
‘somebody had gone from stem to stern, and cut one deep notch
after the other down the one side of the planking.” The king was
dismayed, until Thorberg chipped the planks so that thc deep
notches were all smoothed away, which vastly improved the shape
of the vessel. This happens to be recorded, but hundreds of unre-
corded ways of shaping wood, new methods of jointing, and new
associations of wood with other materials, must have been thought
of, century after century, by men who did most of their thinking
with their hands, and whose skill we can appreciate today from the
evidence provided by the woodwork and stonework of mediaeval
churches, palaces and guildhalls.””2

Carpenter, joiner, smith and mason established and “extended
their skills, century after century, and ancillary trades—those of
the plumber and glazier, plasterer and tiler—flourished as building
technique improved. The standards attained by craftsmen in the
fourteenth and fifteenth centuries had a peculiar excellence, derived
partly from pride and pleasure in the exercise of skill, and partly
from the vigilance exercised by the gilds over the proper use of
various materials and the thorough training of apprentices. The
designer in the Middle Ages was nearly always an executant
craftsman.

This period of English civilisation has been subjected to many
years of sentimental misrepresentation; and although the works
of Dr. G. G. Coulton and other scholars are available as correctives,
the unrealistic and picturesque view of Mediaeval England has
acquired a large popularity. But apart from a legend of social,
economic and artistic felicity, the Middle Ages have‘bequeathed
to England an interest in skill, a love of adroit and subtle ways of
handling tools and materials and processes; and although methods
and tools and opportunities may change, the man who was a fine
locksmith in the fourteenth century had his counterpart in the
clock-maker of the eighteenth while his contemporary representa-
tive may be a maker of scientific instruments or the master designer
of such machines as the Mosquito or the Spitfire. Much of this skill
was diverted to the needs of mechanised industry; the man who
would formerly have practised a rural craft, became a mechanic in
the nineteenth century, and his interest was transferred to the
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mechanised methods used for making things, rather than the form
and character of the things made. To such men, the machine was a
super-tool ; and their pride and interest in work were inspired by the
performance of the machines they operated.

With the development of industry and of the new and often
superior and alertly intelligent class of mechanics that served it,
the economic significance and the rewards of the men who practised
handicrafts diminished. The mechanic was associated with com-
mercial enterprises; the health of a commercial enterprise was, and
still is, shown by its ab111ty to pay its way and to make profits; and
the mechanic shared in the rising prosperity of industry. The
handicraftsman was economically depressed because his old pre-
industrial scale of pay for work was maintained. “The wage of a
qualified carpenter in grandfather’s time was seventeen or eighteen
shillings for a week of sixty hours,” wrote Walter Rose, when des-
cribing an old country business in his book, The Village Carpenter.
“This, at the time I commenced work, had risen to twenty-one
shillings. Along with the low wage went an expenditure of labour
that would not be tolerated today.”? The craftsman could not com-
pete with the machine, and except in the country districts where
there was still employment for him, he disappeared. Very often his
skill would be partly used, for in many branches of industry numer-
ous operations depended upon the hands of individual craftsmen—
such as furniture manufacturing, glass-making, iron-founding and
pottery. Apart from such activities, where individual skill was con-
tributory, the handicraftsman gradually became a rural survival,
engaged chiefly in the building arts and crafts, in the making of
farm vehicles and implements, in saddlery and blacksmith’s work.
All over the country small businesses, often run by families, are still
active, masons and tilers and thatchers, joiners, carpenters, plumbers
and smiths. Many of them, unknowingly, use methods that have
remained unchanged for four or five hundred years. For example,
a small firm of builders in the Cotswolds that was in existence until
Jjust after the first world war, would build fireplaces exactly as they
were built in early Tudor houses. The members of the firm worked
without drawings; they were not consciously or unconsciously
“copying” anything: that was their way of building a fireplace, and
their way, transmitted through twelve to fifteen generations, was the
way generally used in domestic architecture in the late fifteenth
century. These country craftsmen, working independently or in small
family businesses, are survivals ; they are in our commercial machine -
age, but not of it; and they remain active because, like most revolu-
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tions that have occurred in England, the first industrial revolution
was ruthless without being thorough, as the second industrial revolu-
tion may well be thorough without being ruthless. It is not the
concern of this chapter or of this book to discuss the future of rural
arts and crafts; but they exist, they form an expandable nucleus,
and they are not incapable of growth.

Some industries that had been based upon the individual skill
of craftsmen, made a successful and productive transition to mechani-
cal methods. The introduction of such methods enlarged the crafts-
man’s capacity, “speedily extinguishing all irksome and unintelligent
labour,” as Morris said, and created fresh opportunities for the
exercise of skill. The most successful example of this completed
transition is afforded by the printing industry, which allows the
work of creative designers and trained craftsmen to flourish, en-
couraging the former to produce new type faces, giving typographers
opportunities for experiment and invention, and employing skilled
compositors. The original creative work that is lavished upon the
printing industry can be translated mechanically without loss to the
original design.

There are today, scattered about the country, individual artist-
craftsmen or groups of artist-craftsmen, many of them doing what
amounts to research work in design which indirectly benefits con-
temporary industry. Few of these skilled and highly individualistic
craftsmen are conscious of giving this indirect service ; some of them
are deliberate isolationists so far as the commercial machine age is
concerned, for they dislike it and despise its motives. Trade, business
and industry, they say, represent a sordid pursuit of profit. But as
they believe that the labourer is worthy of his hire, they sell their
own productions for such enormously high prices that they can only
be acquired by wealthy people.

The phenomenon of the hermit craftsman, detached from and
contemptuous of industrial and economic life, has occurred during
the last sixty years, and is one of the results of the teachings of
William Morris. Perhaps the fairest and most discerning analysis
of Morris’s motives and prejudices has been made by Francis Meynell
in a lecture on “National Design in Printing,”” when he said : ““Morris
rejected the machine for all but the dirty jobs because he believed
that the industrial revolution would be halted and turned back by
a soctal revolution. That belief permitted him, induced him, to think
only of Man the Maker. But the social revolution never came, and
the machine offers Man his fun not as Maker but as User. That is
the compensation of the machine-age—more consumer goods. It is
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also our problem—how to make the more into the good as well.
Unfortunately, by and large our design education still remains firm based
on the Morris protest against the machine.”*

William Morris gave a unique, creative, though reactionary inter-
pretation to the Romantic movement. He was born in 1834, and
was the son of a comfortably wealthy broker. He was educated at
Marlborough and at Exeter College, Oxford. The library of Marl-
borough College, which was one of the new public schools when
Morris entered it in 1848, contained many books on archaeology
and architecture. When he went up to Oxford, he had a knowledge
of English Gothic architecture that, as Montague Weekley points
out in his short and excellent biography of Morris, would have done
credit to an ecclesiastical antiquary. “His reading was accompanied
by visits to churches, and already he showed a keen observation of
architectural details and the ability to describe buildings from
memory ; his gifts in this respect seem always to have been extra-
ordinary.”’5

He was temperamentally attuned to the past, and he created a
splendid and glowing picture of the Middle Ages in England.
Cobbett and Sir Walter Scott and the Gothic Revivalists had pre-
pared his mind for conversion to the view that mediaeval civilisa-
tion was something rich and fine and fair and brotherly. Had he
lived today he would no doubt have said that it was “socially
integrated.” Elsewhere an account has been given of his ideas and
how they animated his vast output of work, and the paragraphs that
follow are condensed from Men and Buildings.

Morris looked back, and by the exercise of a convenient editorial
faculty ran a mental blue pencil through all the miseries, limitations,
ills and fears of the Middle Ages. For him the age of the mediaeval
craftsmen became an illumined manuscript, unsoiled by ugly facts,
shining with bright colours and packed with inspiring texts. He soon
abandoned the idca of being an architect, partly because the archi-
tect of the mid-nincteenth century was a drawing-board man who
dealt in “styles,” but chiefly because the arts and crafts had dissolved
partnership with building. He wanted to see houses and cities
growing into beauty under the hands of craftsmen : he wanted wood
and stone to be carved freely and surfaces to carry a burning
splendour of decoration.

The Red House that Philip Webb built for him at Upton in Kent,
illustrated this ambition, and gave a new shape to the romantic
movement in domestic architecture. It was two-storied with walls
of red brick and a high-pitched red tiled roof. The plan was L-shaped.
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(For some reason unknown, it was planned so that the sitting-rooms,
the dining-room, the drawing-room and the hall, faced north.) It
had a careless and comfortable independence of character: its oriel
windows and gables were unostentatiously romantic. Within, the
furniture and decoration were strongly individual, but their anti-
quarian flavour was incidental. The house was a sincere attempt by
some singularly gifted people to solve an architectural problem from
a particular point of view.

Morris and the group of artists who shared his sympathies felt
that architecture should arise naturally and joyfully from a revival
of the crafts, and that the work of a brotherhood of craftsmen must
transcend the tyrannical harmonies imposed by the Renaissance.
Hitherto the Gothic revival had been a thirsty search for picturesque
forms. Morris tried to resurrect the creative spirit of men who had
made the mediaeval abbeys and guild-halls, and he devoted his
abounding energy to mastering a number of crafts, not as an artistic
dabbler, but as a skilled executant. His personal powers were con-
siderable. He was a poet, a teller of tales, whose prose unrolled like
some glowing tapestry, with the story vividly depicted in rich
colours ; and he was a decorative artist.

After the building of the Red House, Morris and his friends
realised that every branch of common art in England was in a
state of decay. It was impossible to buy well-designed furniture,
fabrics, or wallpapers, and it was to elevate standards of
design that the firm of Morris and Company was founded in
1861. Philip Webb, Burne-Jones, Rossetti, Ford Madox Brown,
Faulkner and Marshall were associated with Morris in this venture.
The firm was prepared to undertake church decoration, carving,
metalwork, stained glass, also wallpaper, chintzes, carpets and
furniture.

Handicrafts could be revived, or their extinction delayed, but the
craftsmen could not live upon the joy of work alone, and the cost
of living was higher in the nineteenth century than it was in the
Middle Ages. Consequently Morris found himself perforce working
for that relatively tiny section of the community that had both
wealth and taste. Presently the costly products of organised handi-
craft were imitated by industry. Morris had, quite unintentionally,
started a vogue for “hand-made” articles, giving manufacturers a
new label for their wares. The machine was equal to the demand
for ‘““art” products; and the handicraft note was admirably simu-
lated by speckling metalwork with mock hammer marks, leaving
woodwork rough and heavy; and, where no external evidence of
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handwork could be faked, “quaintness” of form or ornamentation
became a selling point.

A few crafts had been precariously preserved or revived by Morris;
but in providing opportunities for craftsmen to work, he had omitted
to furnish them with the right customers. It was galling to have
one’s activities supported by the ‘“arty’ rich, while the “people”
(as Morris thought) were starving for colour and gaiety and carving
and folk-songs amid the reek of the factory chimneys and the hum
of machinery. Before common art could return to their lives a social
revolution would have to take place; so Morris, without bothering
his head about any economic quibbles, became a socialist. Mean-
while his teaching gave fresh impetus to the romantic antiquarian
movement, and established an exaggerated reverence for hand-work
and handicraftsmen. Therefrom arose two evils: firstly, blind ad-
miration of the antique, which begot the curse of sterile imitativeness
and atrophied all critical judgment of design; and, secondly, the
intolerance of the creative artist for machine production which has
robbed modern industry of immeasurable advantages, and has made
the designer a stranger to businesses where he should most properly
be a partner.®

In all that the first industrial revolution had made possible, in
the new knowledge, metallurgical, chemical and mechanical, Morris
could find nothing for the people ; nothing to replace the lost common
art of England. Had he given his great abilities to solving the problem
of relating design to industry, there might have arisen in the last
quarter of the nineteenth century, an industrial art, vigorous in
character and recognised by manufacturers, distributors and con-
sumers. Instead, the work of Morris started the arts and crafts move-
ment, from which arose various organisations, such as the Art-
workers Guild which was founded in 1884, and the Arts and Crafts
Society, founded in 1888. Such organisations attracted creative
artists and designers, and promised them opportunities for expressing
their creative powers—opportunities which were not apparently
offered by industry. Under the influence of Morris and the people
whose work he inspired, the arts and crafts movement did begin
to re-establish respect for functional fitness; but as it was concerned
only with restoring handicrafts and rehabilitating craftsmen, its effect
upon industrial production was negligible. The movement attracted
many excellent designers; it encouraged a generation of fine artist-
craftsmen, men like Ernest Gimson and Sidney Barnsley. As a by-
product, it increased the number of misconceptions about art, and
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