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The Mole projected, break the roaring main;
Back to his bounds their subject sea command,
And roll obedient rivers through the land.
These honours, Peace to happy Britain brings ;
These are imperial works, and worthy kings.”

PorE.

~

AAAn

WITH PORTRAITS AND NUMEROUS ILLUSTRATIONS.

Vor. IL

LONDON:
JOHN MURRAY, ALBEMARLE STREET.
1861.

The right of Translation is reserved.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

LONDON: PRINTED BY W. CLOWES AND SONS, DUKE STREET, STAMFORD STREET,
AND CHARING CROSS.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

CONTENTS OF VOL. IL

Parr VI.—Lire or JoHN SMEATON.

CHAPTER I

John Smeaton’s birth and education — Leeds at the beginning of last century —
Road communications of the neighbourhood — Austhorpe Lodge — The
boy’s mechanical amusements— Leeds Grammar-school — Smeaton’s work-
shop — Hindley's account of his boyish occupations .. .. .. Page 8-9

CHAPTER II

Placed in an attorney’s office — Attends the Law Courts in Westminster Hall —
Learns the trade of mathematical instrument maker — Frequents meetings
of the Royal Society — His mechanlcal contrivances and inventions — His
paper on the Natural Powers of Wind and Water to Turn Mills— An inde-
fatigable student— Turns his attention to civil engineering— His tour in
Holland .. .. .. . . . o . . . . . 10-14

CHAPTER IIL

Dangers of the Eddystone Rock — Necessity for a lighthouse— Henry Win-
stanley — His eccentricities— Designs and erects the first lighthouse on the
Eddystone—1Is washed away in a storm — John Rudyerd — Builds the
second lighthouse —Is destroyed by fire — Mr. Smeaton applied to for a
design .. .. . .. 15-25

CHAPTER IV.

Lord Macclesfield’s recommendation of Smeaton as engineer of the new light-
house on the Eddystone — His investigation of the subject— Decides that
it must be built of stone — The design — His journey to Plymouth — His
visits to the rock — Makes a model of the proposed building— Mr. Jessop
appointed resident engineer, and the excavations commenced — Dangers of
the work — Smeaton narrowly escapes shipwreck — Progress of the work —
Smeaton’s courage — His carefulness as to details — Smeaton on the Hoe —
The lighthouse ﬁmshed and “the hght exhibited — Its uses — The lights in
the English Channel .. o e o .. 26-48

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

vi CONTENTS OF VOL. II.

Part VI.— Continued.
CHAPTER V.

Smeaton appointed receiver for the Derwentwater estates — The roads and com-
merce of England — General want of capital — Smeaton extensively em-
ployed as an engineer — Improvement of navigations — Calder Navigation —
His Report on the drainage of the Lincoln and Cambridge Fens — Various
drainage works — Repairs London Bridge— Designs pumping-engines —
Erects bridge at Perth — Constructs Forth and Clyde Canal— Erects
bridge at Coldstream — Designs improvements for the Carron Works —
Banff Bridge— Hexham Bridge — St. Ives Harbour — Ramsgate Harbour
—Use of the Diving-bell — Eyemouth Harbour — Mills and machinery
erected by Smeaton — His improvements in Newcomen’s steam-engine

Page 49-73

CHAPTER VL

Smeaton's home at Austhorpe — His study and worksbop — His blacksmith —
Papers contributed to Royal Society — His tools — His lathe — His mecha-
nical ingenuity and skill — His visits to London — Engineers’ first club—
His views of money — Refuses an engagement to serve the Empress of
Russia — Determines to publish an account of his works — His opinion of
literary composition — His manners — Anecdote of Smeaton and the Duchess
of Queensberry — His domestic character — His benevolence — Recogyition
of his eminent intellectual ability — His gxeat industry — Failure of his
health — Death e ee e e v e e .. T4-89

Parr VII.—Lire or Joun RENNIE.

CHAPTER I

Rennie born at Phantassie, East Lothian — Scotland at the middle of last
century — State of agriculture in the Lothians — The population — Their
indolence — Their poverty — Wages of labour — County of Ayr — The
Highland border — Want of roads — Communication between Edinburgh
and Glasgow — Stage-coaches and carriers— Post-road between Edinburgh
and London — The first Scotch Turnpike Act passed — Ancient Scotch bridges
— Low state of the mechanical arts in Scotland .. .. .. .. 93-104

CHAPTER II

Fletcher of Saltoun introduces barley-mills and fanners into Scotland — James
Meikle — Popular prejudice against ®artificial wind’— Andrew Meikle,
millwright — Progress of agricultural improvement in East Lothian—
Mr. Cockburn of Ovmiston — Meikle’s mills — Clumsy methods employed
in thrashing grain — Various attempts made to invent a thrashing-mill
— Mr. Kinloch’s models — Andrew Meikle’s invention of the thrashing-
wiachine — His improvements in windmills — Drainage of Kincardine Moss
— Meikle’s mechanical ingenuity — His death .. .. .. .. 105-117

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

CONTENTS OF VOL. 1I. vii

Parr VII.—Continued.

CHAPTER IIIL

The Rennie family — Early mechanical bias of John Rennie — Frequents
Andrew Meikle’s workshop — Attends the parish school of Prestonkirk —
Learns carpentry and mill-work under Andrew Meikle— Attends Dunbar
Grammar-school — Is offered the appointment of teacher — Begins business
as a millwright — Attends the University of Edinburgh —Dr. Robison —
Rennie’s studies and amusements — Mills erected. by him in Scotland —
Tour in England — Visits James Watt at Birmingham — Rennie builds his
first bridge near Edinburgh — Removes to Birmingham —Is engaged to
superintend the erection of the Albion Mills, Southwark .. Page 118-133

CHAPTER 1IV.

London in 1785 — Coaches and turnpike roads — Trade — The shipping of the
Thames — Erection of the Albion Mills — The first employment of the
steam-engine in driving mill machinery — Rennie’s extensive use of iron-
work in their erection— The Albion Mills destroyed by fire — Rennie’s
employment on similar works — Earl Stanhope and steam navigation —
Rennie undertakes works of civil engineering — Constructs the Kennet and
Avon Canal — The Rochdale Canal — The Lancaster Canal — Various canal
works — The Royal Canal, Ireland .. .. .. .. .. .. 134-151

CHAPTER V.

Recommends the employment of the steam-engine in Fen drainage — Drowned
state of the Lincoln Fens— Arthur Young’s account of them — The East
Fen — Sir Joseph Banks resolves upon their drainage— Mr. Rennie em-
ployed to devise a plan for draining Wildmore Fen— His comprehensive
view of the subject of Fen drainage— His catchwater system — His report
— The works executed — Great Hobhole Drain — Effects of the drainage on
agriculture — His proposed improvement of the Witham at Boston—
Reports on the drainage of the Great Level— Eau Brink Cut-— Charac-
teristics of Fen scenery .. .. .. .. . .. . .. .. 152-169

CHAPTER VI.

Dr. Robison visits Rennie in London-— Theory and practice in bridge-building
— Early designs of bridges — Designs Kelso Bridge — Musselburgh Bridge—
Projected cast-iron bridge over the Menai Straits — Boston Bridge — Rennie’s
various designs of bridges — Waterloo Bridge— Its distinctive features—
Foundation of the piers— The centering— Mode of fixing the centres—
The bridge road -— Completion of the work — Southwark Bridge — The
iron-work — Delails of construction — Characteristics of the bridge 170-194

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

viii CONTENTS OF VOL. 1I.

Part VII.— Continued.

CHAPTER VIL

Growth of the Trade of London — Police of the Thames — Necessity for docks
— Rennie’s London Docks — Construction of the lock entrances— Arrange-
ment of the working details — The East India Docks— Improved methods
of working— Report on Wick Harbour— The River Clyde-— Grimsby
Docks — Invention of hollow quay walls — Holyhead Harbour — Hull
Harbour and Docks — Improvement of the dredging-machine — Leith Docks
— Various harbour works — Rennie’s principles of harbour construction —
Ramsgate Harbour — Improvement of the Diving-bell .. Page 195-222

CHAPTER VIIL

Dangers of the Bell Rock — Scotch lighthouses — Plans of a lighthouse on the
Bell Rock proposed — Rennie requested to report — His recommendations
adopted — Appointed engineer — Prepares detailed plans of the lighthouse
— The excavations commenced — Dangers of the work described by Mr.
Stevenson, resident engineer — Rennie’s visits to the rock — Recommends
modifications in the plans, which are adopted — The lighthouse finished —
Mr. Rennie’s claims as chief engineer vindicated .. .. .. .. 223-234

CHAPTER IX.

Rennie extensively employed by Government—Defences of the coast— Defensive
works on the river Lea — The Hythe Military Canal constructed after his
designs — Fulton’s Torpedo — Report on the Government dockyards —
Recommends extensive improvements and concentration of dockyard ma-
chinery — Plymouth, Portsmouth, Deptford, Woolwich, Chatham — His
plan of a naval arsenal at Northfleet — Sheerness dockyard works — Con-
struction of the gleat dockyard wall — Design of Medway improve-
ment .. .. e ee e e e e ... 235-251

CHAPTER X

Plymouth Sound — Plans for its protection from southerly winds — M.
Rennie’s report thereon — His plan of a breakwater adopted — The works
commenced — Methods employed — Effects of storms — Modifications of the
plan — The works completed by Sir John Rennie— Uses of the break-
water .. . .. .. 252-263

CHAPTER XL

Hennie’s extensive and various employment as civil and mechanical engineer
— Advises the introduction of steam-power into the Royal Navy — The
¢ Comet’ built — New London Bridge, his last great design — His private
life — Failure of his health — Short continental tour~—His close applica~
tion — Death — His portrait— Habits — Conscientiousness — Truthfulness
— Anecdote of his handiness as a mechanic — Love of old hooks — Solidity
of his structures — Conclusion . .. .. .. .. .. .. 2064-284

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

CONTENTS OF VOL. IL ix

Parr VIII.—Lire or TroMAS TELFORD.

CHAPTER L

Eskdale — Langholm — Former lawlessness of the Border population — Johnnie
Armstrong — Border energy — Westerkirk — Telford’s birthplace — Glen-
dinning — Valley of the Meggat— The “unblameable shepherd ? — Tel-
ford’s mother — Early years — “Laughing Tam ”— Put to school— His
school-fellows .. .. .. .. .. .. .. .. . .. Page287-297

CHAPTER IIL

Telford apprenticed to a stonemason — Runs away — Re-apprenticed to a mason
at Langholm — Building operations in the district —Miss Pasley lends
books to young Telford — Attempts to write poetry — Becomes village
letter-writer — Works as a journeyman mason — Employed on Langholm
Bridge — Manse of Westerkirk — Poem of ‘Eskdale’— Hews headstones
and doorheads — Works as a mason at Edinburgh — Study of architecture
— Revisits Eskdale — His ride to London .. .. .. .. .. 298-307

CHAPTER III

Telford a working man in London — Obtains employment as a mason at
Somerset House — His impressions of Sir Robert Chambers and Mr. Robert
Adam, architects — Correspondence with Eskdale friends — Observations
on his fellow-workmen — Proposes to begin business, but wants money —
Mr. Pulteney — Becomes foreman of builders at Portsmouth Dockyard —
Continues to write poetry-—Employment of his time— Prints letters to
his mother .. .. e v ee ee e ae .. .. B308-3815

CHAPTER 1IV.

Superintends repairs of Shrewsbury Castle— Appointed Surveyor for county of
Salop — Superintends erection of new gaol — Interview with John Howard
— His studies in science and literature — Poetical exercises — Fall of St.
Chad’s church, Shrewsbury — Discovery of the Roman city of Uriconium
— Superintends the excavations — Overseer of felons—Mrs. Jordan at
Shrewsbury — Telford’s indifference to music— Telford’s support of his
mother — Miscellaneous reading — His pohtms — Paine’s ¢ Rights of Man’
— Reprints his poem of ¢ Eskdale’ .. Cee e e .. 816-329

CHAPTER V.

Advantages of mechanical training to an engineer — Erects Montford Bridge —
Erects St. Mary Magdalen church, Bridgenorth — Telford’s design —
Architectural tour — Bath — Studies in British Museum — Oxford — Bir-
mingham — Study of architecture — Malkes friends — Telford and Pulteney
— Appointed Engineer to the Ellesmere Canal — John Wilkinson, iron-
master — Telford’s salary .. .. .. .. .. .. .. . 330-339

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

X CONTENTS OF VOL. 1I.

Parr VIII.—Continued.

CHAPTER VL

Course of the Ellesmere Canal — Success of the early canals — The Act obtained
and working survey made — Chirk Aqueduct — Pont-Cysylltau Aqueduct
— Telford’s hollow walls — His cast-iron trough at Pont-Cysylitau-— The
canal works completed — Revisits Eskdale — Interview with Frank Beattie
~ Early impressions corrected — Tour in Wales — Conduct of Ellesmere
Canal navigation — His literary compositions .. .. .. Page 340-354

CHAPTER VIIL

Use of Iron in bridge-building — Design of a Lyons architect — First iron
bridge erected at Coalbrookdale — Wear iron bridge, Sunderland — Telford’s
iron bridge at Buildwas— His iron lock-gates and turn-bridges — Projects
a one-arched bridge of iron over the Thames— Bewdley stone bridge —
Tongueland Bridge — Extension of Telford’s engineering business — Literary
friendships — Thomas Campbell — Miscellaneous reading .. .. 355-373

CHAPTER VIIL

Progress of Scotch agriculture — Romilly’s account— State of the Highlands —
Want of roads — Use of the Cas-chrom — Emigration — Telford’s survey
of Scotland — His report— Want of bridges — Lord Cockburn’s account of
the difficulties of travelling the North Circuit— State of Caithness and
Sutherland — Parliamentary Commission of Highland Roads and Bridges
appointed — Dunkeld Bridge built — 920 miles of new roads constructed
— Craigellachie Bridge — Travelling promoted — Agriculture improved —
Moral results of Telford’s Highland contracts .. .. .. .. 874-389

CHAPTER IX.

Highland harbours— Wick and Pulteney Town— Columnar pier work—
Peterhead Harbour — Frazerburgh Harbour — Banff Harbour — 014 history
of Aberdeen, its witchbwning and slave-trading — Improvement of its
harbour — Telford’s design carried out — Dundee Harbour., .. 3890-408

CHAPTER X.

Canal projected through the Great Glen of the Highlands — Survey by James
Watt — Survey by Telford — Tide-basin at Corpach — Neptune’s Stair-
case — Dock at Clachnagarry — The chain of lochs — Construction of the
works — Commercial failure of the canal — Telford’s disappointment —
Glasgow and Ardrossan Canal — Weaver Navigation — Gotha Canal,
Sweden — Gloucester and Berkeley, and other canals — Harecastle Tunnel
— Birmingham Canal -— Macelesfield Canal — Birmingham and Liverpool
Junction Canal — Telford’s pride in his canals .. .. .. .. 409-426

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

CONTENTS OF VOL. IL xi

Parr VIII.—Continued.

CHAPTER XI.

Increase of road-traffic — Improvement of the main routes between the prin-
cipal towns — Carlisle and Glasgow road — Telford’s principles of road-
construction — Macadam — Cartland Crags Bridge — Improvement of the
London and Edinburgh post road — Communication with Ireland —
Wretched state of the Welsh roads — Telford’s survey of the Shrewsbury
and Holyhead road —Its construction — Roads and railways — London and
Shrewsbury post road — Roads near London — Coast road, North Wales

Page 427-443

CHAPTER XIL

Bridges projected over the Menai Straits — Telford’s designs — Ingenious plan
of suspended centering — Design of a suspension bridge over the Mersey at
Runcorn — Design of suspension bridge at Menai — The works begun —
The main piers — The suspension chains — Hoisting of the first main-chain
— Progress of the works to completion — The bridge formally opened — Con-
way Suspension Bridge .. .. .. .. .. . o . .. 444-460

CHAPTER XIIL

Résumé of English engineering — Greneral increase in trade and population —
The Thames — St. Katherine’s Docks — Tewkesbury Bridge — Gloucester
Bridge — Dean Bridge, Edinburgh — Glasgow Bridge — Telford’s works of
drama.oe in the Fens — The North Level — The Nene Outfall — Effects of
Fen drainage .. .. .. .. . .. o . . .. .. 461-472

CHAPTER XI1V.

Telford’s residence in London — Leaves the Salopian — First President of
Institute of Civil Engineers — Consulted by foreign Governments as to roads
and bridges — His views on railways — Failure of health — Consulted as to
Dover Harbour — Illness and death — His character — His friends —
Integrity — Views on money-making — Benevolence — Patriotism — Hig
‘Will — Libraries in Eskdale supported by his bequests .. .. 473-493

INDEX .. .. .. v eh eh e e ee e e e ... 495

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

CAMBRIDGE

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter

More information

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their
Principal Works: Volume 2

Samuel Smiles

Frontmatter
More information
LIST OF ILLUSTRATIONS.
—o—
PORTRAIT OF JOHN SMEATON . Frontispiece.
" JoHN RENNIE .. .. to Jace page 91.
" TroMas TELFORD .. .. » Dpage 285.

Pace Pace

Banoff Bridge .. .. .. 2| Map of the Lincolnshire Fens before
Moap of Smeaton’s Native Dlstnct 4 their Drainage by Rennie .. .. 155
View of Leeds, ea,rly in the 18th Plan of Eau Brink Cut .. .. .. 168
century .. .. e 6 | Kelso Bridge .. .. .. .. .. 173
‘Whitkirk, near Leeds .o 9 | Musselburgh Bridge e e . 174
Map of coast of Devon and Comwall 15 | Boston Bridge .. .. .. . 176
‘Winstanley’s Lighthouse (Eddystone) 18 | Section of Waterloo Bndge .. . 180
Rudyerd’s Lighthouse (Eddystone) 22 | Centering of Waterloo Bridge archingz 182
Smeaton’s Lighthouse (Eddystone) 26 | Waterloo Bridge (Skelton's) .. .. 186
Section of Smeaton's Lighthouse .. 34| Southwark Bridge .. .. .. .. 190
Progress of the works to the 15th Waterloo Bridge (Leitch’s) .. .. 194
course .. .. . .. .. 41| Portrait of William Jessop .. .. 198
Smeaton on the Hoe .. .. . 42| Plan of London Docks .. .. .. 199
Plan of the 46th course .. .. .. 44| Plan of East and West India Docks .203
Light at the Nore .. 48 | Plan of Holyhead Harbour .. .. 210
011 London Bridge, before the altera- View of Holyhead Harbour .. .. 211
tion of 1758 .. .. 54 | Method of using the Diving Bell .. 221
0Old London Bridge, after the altemtlon 55 | Section of Bell Rock Lighthouse .. 232
Coldstream Bridge .. .. .. .. 60| View of Bell Rock Lighthouse .. 233
Plan of St. Ives Harbour .« .. 64| Plan of proposed Docks at Northfleet 244
View of St. Ives Harbour .. .. 65| Plan of Sheerness Docks . . . 247

Map of Ramsgate and Harbour .. 66 | Plan of proposed Medway 1mprove-
View of Ramsgate Harbour .. .. 67| ment . - .. 250
Plan of Eyemouth Harbour ..* .. 70| Map of Plymouth Sound e .. 253
View of Eyemouth Harbour .. .. 71| View of Plymouth Brea.kwater .. 262
Smeaton’s House at Austhorpe .. 74 | Section of the Breakwater .. .. 263
Smeaton’s Lathe e e .. 77 | Portrait of Captain Huddart .. .. 265
Monumental Tablet in Whltkuk .. 89| View of New London Bridge .. .. 272
Smeaton’s Burial-place, Whitkirk .. 90 | Section of Bridge .. .. .. .. 278
Plymouth Breakwater from Mount View of Glasgow Bridge .. .. .. 286
Edgcumbe .. .« 92 | Map of Telford’s Native District .. 288
Map of Rennie's Natlve Dlstrlct .- 93 | Telford’s Birthplace .. .. .. .. 293
Houston Mill .. . .. .. 107 | Cottage at the Crooks .. .. .. 295
Portrait of Andrew Melkle .. .. 113 | Westerkirk Church and School .. 297
Rennie’s Birthplace, Phantassie .. 118 { Telford’s Tool-mark .. .. .. .. 802
Rennie’s first Bridge <« .. .. 131] Valley of Eskdale .. .. .. .. 303
The Albion Mills .. .. .. .. 138] Valley of the Meggat .. .. .. 307
Locks on the Rochdale Canal .. 146 | Shrewsbury Castle .. .. .. .. 329
Lune Aqueduet, Lancaster .. .. 148 | Medallion of John Wllkmson .. 837

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-05293-1 - Lives of the Engineers: With an Account of Their

Principal Works: Volume 2
Samuel Smiles

Frontmatter
More information
Xiv LIST OF ILLUSTRATIONS.
Page Pace

8t. Mary Magdalen, Bridgcnorth .. 839 | Map of Caledonian Canal .. 412
Map of Ellesmere Canal .. .. .. 340 | Lock, Caledonian Canal .. .o 414
View of Chirk Aqueduct.. .. .. 343! Cross Section, Harecastle Tunnel .. 422
Section of Pier of Chirk Aqueduct 344 | Galton Bridge, Birmingham Canal.. 424
Iron Trough at Pont-Cysylitau .. 346 | Portrait of J. L. Macadam . 430
Section of Aqueduct.. .. . 847 | Cartland Crags Bridge . 431
View of Pont-Cysylltau Aqueduct 348 | Road descent to the Lugwy (N
First Iron Bridge, Coalbrooldale .. 357 Wales) .. .. . 439
Wear Bridge, Sunderland .. .. 858 | Road, Nant Fﬁa,ncon (N Wales) . 440
Buildwas Bridge .. .. . 360 | Map of Menai Strait .. . 444
Telford’s proposed one arch Iron Telford’s proposed Cast Iron Bndge

Bridge over the Thames .. .. 364| over the Menai . 445
Bewdley Bridge e« <« .. .. 367 | Plan of suspended Centermg for dltto 445
Tongueland Bridge .. .. .. .. 368 | Outline of proposed Runcorn Bridge 447
The Cas-Chrom .. .. .. .. .. 876 | Outline of Menai Suspension Bridge 448
Map of Highland Roads .. .. .. 882 | Section of Main Pier . 451
Dunkeld Bridge <+ ++ . .. 384 | Mode of fixing Chains in the Rock 453
Craigellachie Bridge.. .. .. .. 857 State of Suspension Chain before
Folkestone Harbour .. .. .. .. 392| hoisting . . 456
View of Peterhead .. .. .. .. 394] View of Menm Bmdge .. 458
Map of Peterhead Harbour .. .. 895 | View of Conway Bridge .. 460
Map of Banff Harbour .. .. .. 398 | Dean Bridge, Edinburgh .. . 466
Map of Aberdeen Harbour .. .. 404 | Section of Polish Road .. 476
View of Aberdecen Harbour .. .. 405 | Telford’s Burial-place, Westminster
Scction of Pier-hcad Work .. .. 405| Abbey e e e e ..481
Plan of Dundee Harbour .. .. 406 ' View in Eskdale . 493
View of Dundec Harbour .. 407

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781108052931
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781108052931: 


