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Science and Industry in Bristol. 
By Engr. Capt. EDGAR C. SMITH, O.B.E., R.N. 

N INETY-FOUR years ago the British Associa
tion, then but six years old, visited Bristol. 

After holding its first gathering at York in 1831, 
it had met at Oxford, Cambridge, Edinburgh, and 
Dublin, and then breaking away from the univer
sities it came to a city the history of which is bound 
up with shipping, manufacture, and trade. Bristol 
to-day possesses its own university, with buildings 
which in beauty and dignity rival any to be found 
elsewhere, yet its geographical position and the 
energy and enterprise of its citizens have made it 
one of our chief commercial centres, and such it 
will probably remain. "The 'story of the trade of 
Bristol for a thousand years", said Mr. Baldwin 
when Prime Minister, "is the story of the trade of 
England ", and at the recent summer meeting of 
the Institution of Mechanical Engineers the Lord 
Mayor and others referred with pride to Bristol's 
-multiplicity of manufactures, volume of shipping, 
fine docks, air port, and municipal activities. 

From very early times Bristol was a town of 
importance and a trading centre. When London 
had but 35,000 inhabitants, Bristol numbered 9000, 
and to-day it boasts of a population of some 400,000, 
the great majority of whom are connected with 
factories, warehouses, docks, and shipping. De
clared by an early writer as a port fit and safe for 
a thousand ships, for the Siege of Calais Bristol 
provided Edward III. with 24 ships and 600 
seamen ; its Merchant Venturers stimulated both 
overseas commerce and exploration, and the noble 
·memorial tower to the Cabots, erected in 1897, is a 
reminder of the famous voyage of the Bristol ship 
Matthew, which left the port on May 10, 1497, 
carrying the first Englishmen who ever saw the 
coast of North America. 

If Bristol is a city concerned mainly with grain, 
fruit, sugar, chocolate, oil, and tobacco, with 
markets and commodities, it is nevertheless a city 
abounding in ecclesiastical, archreological, literary, 
and scientific associations. Few there are who go 
to Bristol who fail to visit St. Mary Redcliff, 
described by Leland as " by far the fairest of all 
churches", or recall the sad story of the unhappy 
poet Chatterton, whose boyhood was passed be
neath its shadow. It was his strange work which 
brought Johnson and Boswell to Bristol, and led 
Johnson to remark, " This is the most extraordinary 
young man that has encountered my knowledge. It 
is wonderful how thew help has written such things." 

Scarcely less remarkable for his early achieve
ments, but more fortunate in his environment than 
the Bristol attorney's apprentice, was the surgeon's 
apprentice from Penzance, Humphry Davy, who, 
still under the age of twenty, came to Bristol in 
1798 to take charge of the laboratory at the 
Pneumatic Institution of Dr. Beddoes. A student 
of medicine in London and Edinburgh and some
time reader in chemistry at Oxford, Beddoes 
thought that the study of the physiological effects 
of different gases might have important thera
peutic applications, and with this in view opened 
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his hospital at Bristol. Known already to the 
Wedgwoods, to Gregory Watt, and to Davies Gil
bert, through Gilbert, Davy joined Beddoes, and on 
Oct. 2, 1798, began work in the laboratory. If to 
the Bristol period of Davy's brilliant career belongs 
the publication of hastily conceived theories and 
ill-supported conclusions, to it also belongs the 
discovery of the effect on human beings of nitrous 
oxide. " A young man, a Mr. Davy, at Dr. 
Beddoes'," wrote Maria Edgeworth, " who has 
applied himself much to chemistry, has made some 
discoveries of importance, and enthusiastically 
expects wonders will be performed by the use of 
certain gases which inebriate in the most delightful 
manner, having the oblivious effects of Lethe, and 
at the same time giving the rapturous sensations 
of the Nectar of the Gods ! " 

At the time Davy was with Beddoes, and when 
he began his friendships with the Edgeworths and 
with Southey and Coleridge, the only means of 
reaching Bristol was by boat or horse or coach, 
and it was by these means that the members of the 
British Association came to the meeting of 1836, 
presided over by the Marquess of Lansdowne. 
From the north came Brewster, father of the Asso
ciation, and J.D. Forbes; from Cambridge came 
Whewell ; from London, Babbage, Wheatstone, 
Lardner, and Roget; and from Plymouth, Snow 
Harris. Brewster had spent a week with Fox 
Talbot at Lacock Abbey-" a paradise:. a fine old 
abbey with the square of cloisters entire, fitted up 
as a residence, and its walls covered with ivy and 
ornamented with the finest evergreens "-now 
known to every student of the early history of 
photography. During the meeting Brewster stayed 
with "Mr. Daniells, Clifton", as also did the 
German geologist von Raumer. " The Bristol 
meeting went off extremely well", wrote J. D. 
Forbes from Edinburgh, to de la Rive, " and pro· 
mises admirably for the permanency of the Associa
tion." For Forbes andhisfamily;Bristol was to have 
other memories, for it was to the skill and attention 
of Dr. J. A. Symonds of Clifton he owed the 
prolongation of his life. To Symonds, whose house 
is now a hall of residence for women undergraduates, 
Forbes in after years sent the first copy of his 
opus magnum, his valuable historical review of the 
progress of physical science from 1775 to 1850, 
contained in the 8th edition of the " Encyclopredia 
Britannica" . It was at Clifton, too, that Forbes on 
the last day of 1868 breathed his last. 

If travellers in 1836 had still to submit to the 
discomforts of the mail coach, they were all 
acquainted with the progress of the new railways, 
and no visitor to Bristol could have failed to hear 
of Brunei, then engaged on the construction of the 
line from Bristol to London. Brunei with Locke 
and Robert Stephenson formed the triumvirate of 
the early railway world, and Brunei's finest monu
ment is the Great Western Railway. A Bristol 
and London Railroad Company had been formed in 
the Bristol Guildhall on July 30, 1833, and two 
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years later Brunei wrote : " I am thus engineer to 
the finest work in England. A handsome salary, 
on excellent terms with my directors, and all going 
smoothly." Opened as far as Maidenhead in 
1838, the line was extended to Reading early in 
1840, Bristol and Bath were joined in August of the 
same year, and Bristol and London in June 1841. 
When next the British Association met in Bristol 
no fewer than 17,000 miles of railroad had been 
laid down in the kingdom, and Brunei's bridges and 
viaducts were the admiration of the world. 

Brunei's association with Bristol did not end, 
however, with the railway. The line from London 
to Bristol had given birth in his remarkable mind 
to the idea of a steamship to connect Bristol with 
New York, and on the banks of the Avon in 1836 
was laid the keel of the most famous and most suc
cessful of all early trans-Atlantic liners. Designed 
by Brunei, built by Patterson, and engined by 
Maudslay of London, the Great Western was 236 
ft. long, 2300 tons displacement, and 750 horse
power. She left Bristol on her maiden voyage, on 
April 8, 1838, crossed to New York in fifteen days, 
and before she was sold in 1846 she had crossed 
and recrossed 74 times. What George Stephenson's 
Liverpool and Manchester line of 1830 had been 
to the railway so the Great Western was to trans
Atlantic steam navigation. Neither must it be 
forgotten that Brunei's Great Britain, the first 
screw ship to cross the Atlantic, was also built at 
Bristol. 

Just as the builders of railways had to fight 
opposition and disarm criticism, so the promoters 
of the Atlantic steamships had to face scepticism, 
and the British Association meeting of 1836 gained 
a certain notoriety through the public lecture of 
Lardner, then professor of natural philosophy and 
astronomy in University College, London, and 
the recognised and popular exponent of science. 
Lardner in his lecture saw fit to sound a note of 
caution regarding the scheme for trans-Atlantic 
steam navigation, but himself incautiously spoke of 
it as chimerical. The storm of protest which broke 
upon his head was more or less deserved, but the 
letters of Macgregor Laird and others were not half 
so effectual a reply as the fine performances of the 
Great Western. 

Brunei had first become known in Bristol through 
his plans for a bridge to span the Avon at Clifton. 
His were not the only plans and Brunei did not 
live to see the bridge erected, but when in 1864 the 
fine suspension bridge was opened, incorporated 
withit were the chains from the old Hungerford 
footbridge over the Thames at London, built by 
Brunei in the 'forties, but which had had to make 
room for Hawkshaw's Charing Cross Bridge. The 
responsibility for the Clifton Bridge we see to-day 
was shared by Hawkshaw and Barlow, and it was 
Hawkshaw who in 1875 came to Bristol to preside 
over the British Association on the occasion of its 
second visit to the city. 

By 1875 the British Association had become a 
great national institution, having long achieved 
that permanency Forbes hoped for, while the 
names of Huxley, Darwin, Tyndall, and Thomson 
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were on everybody's lips. Serving many causes, it 
had especially promoted the spread of knowledge, 
and its second visit to Bristol took place just before 
the birth of the college which was founded in 1876 
and from which has sprung the university which 
is to-day one of the glories of the city. With an 
ancient grammar school, and the newly founded 
Clifton College within its boundaries, Bristol in 
the early 'seventies was still without the means 
for higher instruction. But following the lead of 
London, Newcastle, Manchester, North Wales, and 
Leeds, and supported by Balliol and New College, 
Oxford, Bristol on June 11, 1874, at the Victoria 
Rooms, Clifton, launched the scheme for a college 
of university rank. Backed by the great influence 
of Jowett and of Percival, then headmaster of 
Clifton College, the scheme was further discussed 
at a meeting in August 1875, while the British 
Association was in session, and in 1876 the college 
began its work. 

The first lectures of the college were given in a 
dilapidated old house in Park Row, at the top of 
Park Street ; the first professor of chemistry was 
Letts ; the first principal, the economist Alfred 
Marshall. The removal of Letts to Belfast and 
of Marshall to Cambridge opened the path for 
Ramsay, who at the age of thirty had already made 
his mark, and under him and his colleagues-Lloyd 
Morgan (who succeeded him as principal), Orme 
Masson, Sydney Young, Silvanus Thompson, Sollas, 
Hele Shaw, and others-the college soon attained 
to a leading position among the provincial centres 
of learning and research, and in 1909 it was raised 
to the dignity of a university. In St. Mary's 
Redcliff is a window to " the pious memory of 
men who made Bristol famous in the fourteenth 
and fifteenth centuries ". No such memorial will 
be necessary for the men who have made Bristol 
famous in our own day: for their energy, enter
prise, foresight, and munificence have already 
raised an enduring monument in the splendid range 
of university buildings, associated particularly with 
the name of the Wills family, which stands at the 
top of Park Street, where was once the house 
which sheltered its earliest professors and students. 

The connexion of industry and science with 
Bristol might well be illustrated by references to 
many other men, places, and events. More than 
two hundred years ago, the famous Abraham Darby, 
before removing to Coalbrookdale, founded in 
Bristol the Baptist Mills Brass Works, where, with 
the aid of Dutch workmen, he endeavoured to 
meet a need of the times by casting iron pots in 
moulds of sand to take the place of the more ex
pensive brass pots; while to Peregrine Phillips, Jr., 
a Bristol vinegar maker-of whom Sir Ernest Cook 
wrote in NATURE of Mar. 26, 1926, p. 419-we owe 
the invention of the contact process for the manu
facture of sulphuric acid. Though the particulars 
of his invention are fully known, it is otherwise 
with the career of Phillips, details of whose life 
have escaped both the historians of chemistry and 
biographers. In our own time there have been few 
who have furthered the interests of science in 

(Continued on p. 371.) 
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Bristol more than Lord Justice Sir Edward Fry, 
F.R.S., the great international lawyer, who was 
born in Union Street, Bristol, and was a local 
naturalist of national reputation; John Samuel 
Budgett was a well-known local naturalist; while 
the third meeting in Bristol of the British Associa-

tion, which took place in 1898, will always be 
remembered for the remarkable presidential address 
of Sir William Crookes, in which he directed atten
tion to the limitations to the world's wheat supply 
and forecast the production of nitrogenous fertil
isers from the air. 

Recent Hydro-Electric Developments in the Alps and the Apennines. 
By Dr. BRYSSON CuNNINGHAM. 

THE widely extended and systematic exploita
tion within recent years of the valuable water 

power resources of Switzerland and Italy, hitherto 
lying latent among the mountain chains of the 
Alps and the Apennines, is one of the most striking 
features in connexion with the modern industrial 
and commercial developments of the countries in 
question, and it has been, and is being, attended 
by economic repercussions affecting various nation
alities, including our own. Coal, the usual source 
of energy for power purposes where it can . be 
mined, is lacking as a natural deposit, and, in the 
past, manufacturers using mineral fuel have had 
to rely in the main on importations from abroad, 
a very considerable portion of which came from 
Great Britain (South Wales and the Tyne district). 
The acute expe:rience during the War, when these 
external supplies were cut off, brought home to 
the Swiss and Italian peoples the necessity of 
finding some internal means of making good a 
deficiency which tended to hamper, and even to 
paralyse, their industrial activitie,s and placed them 
at the mercy of foreign interests. Not surprisingly, 
their attention was directed to the great potential 
value of the streams and lakes in the mountainous 
districts, where an untold quantity of water lay 
ready for utilisation and was capable, in a very 
large measure, of meeting commercial and in
dustrial needs. These elevated reservoirs and 
mountain streams could be harnessed so as to produce 
electric current, which, in turn, could be distributed 
far and wide to suitable points of application. 

The visitor to northern Italy and Switzerland at 
the present time cannot fail to notice the growing 
network of transmission lines which is spreading 
over the face of the country, scaling mountain 
flanks and ridges, traversing hills, valleys, and 
plains, and linking up cities and centres of popula
tion with an enormous spider's-web of copper and 
aluminium wire. Where, in past days, the land
scape's most conspicuous artificial features were 
picturesque campaniles and church steeples, there 
are now to be seen, in challenging competition, 
lofty steel-framed pylons and standards, ranged in 
long files which, like the telegraph poles alongside 
a railway track, attend the traveller throughout 
his journeys. 

The utilisation of water power for the generation 
of electricity, or rather its systematic exploitation 
for the purpose on a large scale, is a comparatively 
recent enterprise. Until the close of last century 
electricity was generated almost entirely by steam 
power. Canada-a country similarly handicapped 
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to Italy and Switzerland in regard to its lack of 
natural coal deposits-which has now no less than 
six million water horse power harnessed to its 
electric generating stations, possessed in 1900 less 
than 250,000 realised horse power. In Italy, 
pioneer steps were first undertaken towards the 
end of the 'eighties, when in 1888 the city of Trento 
installed a plant of 500 kw., and between 1892 and 
1895, when at Tivoli and Paderno scarcely less 
modest installations were: inaugurated, the former 
to supply current to Rome at 5000 volts and the 
latter to Milan at 13,000 volts. It may be affirmed 
that these small undertakings marked the initiation 
in Europe of the great movement in hydro-electric 
exploitation which is so actively in progress at the 
present time throughout the world and has re
volutionised in no small measure the methods and 
operations of manufacture and industry. 

In this and two succeeding articles it is proposed 
to give a brief description of the conditions and 
present position in regard to hydro-electric de
velopments in Switzerland and Italy, and to set 
down certain personal impressions formed during 
a recent series of visits to some of the leading and 
most modern installations. 

Both countries have mountain systems of great 
magnitude and extent. The towering heights 
attained by the ranges have naturally a very marked 
influence in conferring a notable degree of head, 
or pressure, on supplies of water which can be col
lected, diverted, and utilised for power purposes. 
In this respect, however, it is desirable to point out 
a distinction between the two classes of mountain 
ranges. The essential characteristic of the Alps 
is their abundance of glaciers, with extensive areas 
of frozen snow and ice, which cover their summits 
and topmost slopes practically in perpetuity. 
From the gradual and periodical melting of these 
masses of ice and snow come the streams and water
falls which constitute so charming a feature of 
the landscape. But the flow is. intermittent and 
limited to those seasons of the year in which the 
temperature is sufficiently high to cause thawing. 
In other words, it is only during the summer 
months that supplies of flowing water from these 
sources are available. During the rest of the year 
they are imprisoned in a solid state. 

Fig. 1 shows a view of the Piz Palii and the Palii 
Glacier in the Bernina Range, one of the sources of 
supply of the Brusio Power Works in the Canton 
of the Grisons, Switzerland. 

In the Apennines, on the other hand, there is an 
absence of glaciers and very rarely do these heights 


	Science and Industry in Bristol

