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INDEX TO VOL. XIIL

A

ABBATTOIRS OF PARIS, Grantham on, 83

Abrasion and oxidation of rails, Mallet on, 842

Academy Royal, architecture at, 163, 209

Academy Royal, award of prizes, 81

Accident at the Britannia-bridge, 287, 305

Accidents in coal mines, prevention of, 94, 308 ;
Gordon’s pat., 372

African steamer, experimenls with trapeziom
floats, 260

Agricaltural customs, Shaw and Corbett on tenant
right (rev.), 120

Agricaltural resources of :he Punjab, Smith (rev.)
359

Aide Memoire (rev.), 327

Aikin’s report on india-rubber rings, 27

Ainslie brick and tile company’s kilns, 188

Air or stink-trap for drains, Robb’s, 350

Algebra of ratios, H. Browning Srev.), 203

Algebra of ratios, Browning’s reply to review, 331

American saw-gin, Burn on, 122

American steamers’ engines, Napier’s, 191

Ammonia destructive to leather, 62

Analysis of water frgm chalk formation, 349

Anpalytical investigations of cast-iron, Wrightson’s
342

Ancient city in Asia Minor, discovery of, 81

Ancient Greek practical principles for volates,
Jopling srev.), 332

Ancient pulpits in England, F. Dollman (rev.), 225

Anderson’s revolving valve, 187

Aneroid barometer, 94

Angihilator of fire, Phillips’s pat., 127, 846

Antiquities of Jerusalem, Scoles on, 92

Appold’s pump for draining marshes, 305

Arbitrator’s right to copy plans, 91

Arcbambault’s steam hoisting:machine, 373

Arch, pointed, history of, Fergusson on,254; Wil-
kinson (8ir George) on, 255

Architects, Royal Institute of Brititish, 9, 80, 57,
60, 92, 130, 158, 223, 254; award of prizes,
158, 2324, 355, 379

Arcaitecture, Gothic of Germany, Whewell, Dr.,
on, 879

Architectaral criticism, 324

Architectaral exhibition, 98, 159

Architectural lending library, Brompton (rev.),275

Arcbitectaral publications, Church (rev.), 225

Architectural publication Society (rev.), 167

Architecture and engineering, Clegg’s lecture, 837

Architecture and chronology of Egypt, Papworth
on, 185

Architecture at Royal Academy, 168, 209

Architecture, Bernan’s dictionary of (rev.), 148

Architecture, Cockerell on style in, 254

Architecture, Greek, Candidus on, 97

Architectare, Leeds on the Orders of (rev.) 16

Architecture, medimval, Candidus on, 65,146

Armament of steam frigate, Valerius, 384

Armament of the French fleet, 318"

Army and Navy clubbouse, Candidus on, 269,322

Arnoux, on colouration of porcelain, 343

Arsenal, Royal, experiments at, 31; Improve-
ments at, 193

Art, beauty in, Fergusson (rev.) 2, 17, 44, 73
110, 143

Art, impalse to, Jopling (rev.) 333

Artesian well, Southampton, 287;
square, 349

Artesian wells, remarks on Dr, Buckland’s lec-
tare, 357

Artesian wells, Dr. Buckland’s lecture on, 379

Artesian wells, Homersham on, 878

Artificial light, Brande on, 95; Daubeny, 127;
Mansfield, 156

Arts, London Society of, 28, 60, 93, 157, 186, 380

Arts, national exhibition of, 347

Arts, Royal Scottish Society of, 18, 29, 61, 94,
123, 158, 186, 849, 380; opening address, 380 ;
award of prizes at, 20

Asia Minor, discovery of ancient city in, 31

Asphalte of Seyssel, experiments on, 352

Association, British, mechanical section, 304 ;
chemical section, 841

Atlas, popular, Clarke (rev.) 17

Auckland islands, Enderby (rev.) 318

Austria, war steamers for, 288

Award of prizes at Institution of Civil Engiueers,
61 ; Royal ln&itule of British Architects, 158,
224, 255 ; Scottish Society of Arts, 20

Axles and wheels, railway, Kilner's pat., 372

Axles, railway, McConnell on, 875

Azxles, railway, remarks on, 44

Ayre (Dr.) on animal refuse of towns, 157

B

Trafalgar-

BAINEs” RAILWAY-CHAIRS AXD SWITCHES, 184
Balance-valve for locomotives, 29

Bakewell’s copying electric telegraph, 217, 811
Barber’s pat. sawing-machine, 24

Barlow, on Phillips’s fire anaihilator, 127,

Bm;s for suspension bridges, Howard on rolling

of, 223

Bars, iron, Shaw’s pat., 114

Barometers and compasses, Napier's pat., 70

Barometers, aneroid, 94

Bayer, on discharge of water from reservoirs, 243,
261, 291, 325

Baylis, on the sewage of Chester, 188

Beacon on Goodwin sands, 256

Beams, corrugated iron, Porter’s pat., 58, 250

Beardmore's fire-proof iron flooring, 120

Beardmore, on water supply of Plymouth, 25

Beche (De la) and Plagfair’s second report on
coals for steam navy, 269

Bell rock lighthouse, correspondence oo, 77,128,
186, 180, 253

Bending iron plates, Turton’s pat., 83

Benzole, light from, Mansfield on, 156

Bernan’s dictionary of architecture (llj-ev.) 148

Bibliotheques scientifiques industrielles, M. Ma-
thias (rev.) 274

Billings, on geometric design, 30

Birmingham, British Association meeting, 804,841

Birmingham, exhibition at, 314

Birmingham, Institution of Mechanical Ea-
gineers, 61, 180, 278, 207, 815

Biscuit making machine, 361

Bismuth, crystalline polarity of, Faraday on, 30

Blackie's electric clock, 20

Blair’s malleable iron lattice bridge, 161

Bland’s plan of Clapham (rev.) 120

Boat for the Prince of Wales, 324

Bogs, roads, &c. in, Mullins on, 201

Bogs, reclamation of, 285

Boiler crust, West on, 187

Boiler, Ramsbottom’s locomotive, 278

Boilers, Seaton’s pat. steam, 23

Boilers, supply of water to, Ward on, 804

Bolivia steam-ship, launch of, 288

Bombay steam-ship, launch of, 95

Bontemps, on colouring of glass by metallic
oxides, 343

Boomerang propeller, Poole’s pat., 33

Boring-machine, Watney's pat., 151

Boring rocks, chemical process of, 63

Borrie’s companion to the log-book (rev.) 120

Bosphorus, screw steam-ship, 288

Botanical subjects for ornaments, Whitaker (rev.)
149

Bourne, on Indian river navigation (rev.) 271

Boxer’s parachute light, 383

Braidwood, on fire-proof buildings, 121
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Branch-railway steam-carriage, Samuel’s, 374

Brande, on artificial light, 95

Brandon, on timber roofs of middle sges (rev,) 325

Breskwater at Dover, 63, 204

Breakwaters, flexible, and lighthouses, Smith, 380

Brewster’s (Sir D.g binocular camera, 186

Brewster’s SSir D.) new stereoscopes, 159 ,

Brick and tile kilns, Ainslie, 188; Swaine's pat.,81

Brick ceiling, St. George’s ball, Liverpool, 168

Bricks, 8kertchley’s pat. for moulding, 55

Bridge at Athlone, 222

Bridge, the oblique, Bashforth on, 147

Bridge, Blair’s iron lattice, 161

Bridge, Britanoia tubular, 218, 251, 264, 287, 305,
846, 381 ; accident at, 287, 305

Bridge, Conway tubular, 63, 251, 381

Bridge, floating railway, 191

Bridge, girder, Gardner’s pat., 250

Bridge, high-level, on the Tyne, 216

Bridge on the Blackwall railway, 192

Bridge, Pesth suspension, 64, 287

Bridge, proposed railway, at Cologne, 352

Bridge, tubular, Gainsborough, 255

Bridges, strength of, Buchanan on, 13, 381; Os-
borne on, 83 '

Bridges, suspension, a new principle of, Russell
on, 380

Bridgewater House, 1

Brindley’s pat. papier maché, 55

Brindley’s pat. waterproof paper, 373

Britannia and Conwsy bridges, Fairbairn’s his.
tory of (rev.) 251

Britannia tobular bridge, 218, 251, 264, 287, 305,
846 ; accident at, 287, 305

British Architects, Royal Institute of, 9, 80, 57,
60, 92, 120, 158, 228, 254; award of prizes, 158,
224,255

British Association, mechanical section, 304 ; che-
mical section, 341

British Musenm, 290

British Museum and Mr. Fergusson, 196

British Museum and National Gallery, 274

British Museum, Candidus on, 97, 146, 161, 258

Brooke, on photographic paper, 348

Browning’s algebra of ratios (rev.) 2988

Browning’s reply to review, 331

Brunton's colliery ventilator, 187, 308

Buchanan, on Britannia and Conway bridges, 881

Buchanan, on strength of materials, 13, 381

Buckland’s (Dr.) lecture on Artesian Wells, re-
marks on, 357

Bucklands, pat. compression of fuel, 368

Buckland, Dr., lecture on arfesian wells, 379

Builders’ benevolent institation, 224

Builders, Gerbier’s counsel to, 153

Buildiogs and monuments, modern and medimval,
(rev.) 167

Buildings, cleaning of, 286

Building materials of Parig, Burnell on, 223, 238

Buist, on evaporation from the soil, 288

Bunnett’s pat. waterclosets, 119

Burn, on American saw-gin, 122

Burnell, oo building materials of Paris, 223, 238

C

CAEN STONE, qualities of, 60

Calculating machine, Neudstadt and Barnett’s
pat., 314

Caledonian canal, 246

Calico printiog, Davison’s drying apparatus, 311

California, iron buildings for, 319

Cambridge, King’s College chapel, 162

Cambridge, restorations at, 32

Camden station, North-Western railway, 122

Camera, binocular, Sir D. Brewster’s, 186

Canals in India, irrigation of, Smith on, 359

Canals of England, 214 ; Scotland, 346

Canals, &c. in Bog, Mullins on, 201

Candidus’s Note.-book, 2, 33, 65, 97, 145, 161,
195, 220, 258, 280, 322

Candidus, on the ¢ Seven Lamps of Architectare,’
161, 195, 229, 258, 832

Caoutchouc spring for time-pieces, Smith’s, 850

Caoutchouc springs for rigging, Newall’s pat,,352

INDEX.

Cape Pine lighthouse, 287

Carriages, gun, Woolletl’s pat., 371

Carrick’s self-acting water-meter, 350

Carving-machinery, Jordan’s, 28

Cast and wrought iron bridge girders, Gardner’s
pat., 250

Cast and wrought iron bridges, Buchanan on, 18 ;
Osborne on, 83

Cast and wrought iron, soldering of, 191

Cast-iron, Analytical investigations of, Wrightson
on, 842

Cast-iron windows, ornamental, 63

Cast-iron pipes, enamelled, 62

Cast-iron pipes, Stewart’s pat., 280

Castings, metal, Shank’s pat., 334 ; Henderson’s
pat., 335

Cathedral, St. Paul’s, Candidus on, 83

Central railway station, Newcastle-upon-Tyne, 97

Centre of gravity of locomotive-engines, 216

Centrifugal pump for draining, A ppold’s, 305

Centrifugal strains of railway.wheels, Cox on, 81

Chain-links for cables, Price’s, 352

Chain-pipe for sub-.aqueous telegraphs, Whi.
shaw’s, 804

Chalk formation, analysis of water from, 349

Chalk formation, water from, Buckland’s lecture
on, 379

Chalk formation, water from, Homersham’s reply
to Buckland, 878

Chalk formation, water from, 357

Chemical process for boring rocks, 63

Chapman, on railways in Bombay, and the cotton
question (rev.) 86

Chester, novel suspension bridge at, 320

Chester, sewerage of, Baylie’s report on, 188

Chloride of gold, preparation of, 319

Chiloride of silver, reduction of, 225

Chlorure of silver, decomposition of, 383

Chronology and architecture of Egypt, Papworth
on, 185

Church architectural pablicatlons (rev.) 225

Church of St. 1saac, Petersburgh, 9

Church of the Holy Trinity, Cork, dry rot in, 308

Cistern, self-acting, Hosmer’s, 812

Civil Engineers’ Institution, 85, 60, 98, 121, 156,
184, 222, 382 ; award of prizes, 61

Civil engineering and architecture, Clegg on, 387

Clapham, plan of, Bland’s (rev.) 120

Clark, on isometrical perspective, 8

Clay’s pat. rolling of iron, 249

Claudet’s photographometer, 98

Cleaning of buildings, 286

Cleaning silver or brass, 191

Clock, electric, Blackie’s, 29

Clegg’s lecture on civil engineering and architec-
ture, 337

Cloth, paint or colours on, Pattison’s pat., 180

Clubhouses, London, Candidus on, 289

Conl-field of South Wales, Moses (rev.) 318 ;
Richardson on, 121

Coal-mine, salt water spring in, 357

Coal mines, prevention of accidents in, 94, 308 ;
Gordon’s pat., 372

Coals for steam nary, De la Beche and Playfair’s
second report, 269

Coal-tar, Smith’s pat. preparation, 179

Cockerell, on style in architectare, 254 ; Candidus
on, 332

Cocks and valves, Llewellin’s pat., 886

Cofferdam, free-action pump for, 57

Cofferdam, wrought-iron, 63

Cofferdam at Grimsby docks, 382

Colliery ventilation, Brunton on, 187, 308 ; Edg-
ington, 186 ; Gurney, 127 ; Nicholson, 814

Colling, on Gothic ornaments (rev.) 926

Cologne, proposed railway bridge at, 859

Colon, Spanish war steamer, 160

Colouring glass by metallic oxides, Arnoux on,
348; Bontemps on, 848; Faraday on, 343;
Pellatt on, 157

Colours or paints on cloth, Pattison’s pat., 180

Combiaed vapour-engine, Du Trembley’s 7

Commission of sewers, 838

Companion to the log-book, Borrie’s (rev.) 120

Comparative inequality of poor-rate, 388

Comparative prices and wages—1842 to 1849,
Porter o, 345

Compasses and barometers, Napier’s pat,, 79

Compression of fuel, Buckwell’s pat., 368

Coudensers, Siemena’s improvements, 127

Condensing steam-engines, Newton’s pat., 369

Conflict, steam sloop, trial of, 384

Conservatories, roofs and glazing of, Cooper, 187

Conversazione, Mr. Field’s, 185

Conway tubular bridge, 63, 251, 264

Cooper, on flint-glass for optical purposes, 132

Cooper, on roofs of conservatories and hothouses,
187

Cooper, on staining and enamelling glass, 350

Cooper’s glass-blowing apparatus, 350

Cooper’s glass melting furnace, 350

Cooper’s kelp glass manufacture, 350

Copper, epamelled, manufacture of, at Canton, 278

Copper, experiments on action of sea water on,
Dr. Percy, 342

Copying electric telegraph, Bakewell’s, 217, 311

Correct sizing of toothed-wheels, Roberts on, 304

Correspondence on the Bell-rock lighthouse, 77,
128, 186, 180, 253

Corrosion of metals, prevention of, 95

Corrugated-iron beams, Porter’s pat., 68, 250

Cost of the Victoria and Albert yacht, 383

Coupling-joints for pipes, Newton’s pat., 118

Cox, notes on engineering, XI11, 34 ; XIII.107

Cox, on the centrifugal strains of railway car-
riages, 34

Cox, on the vibratory strains of railway bridges,
107

Crampton’s pat. locomotive-engines, 157, 184

Crane's wax candle safety mining-lamp, 94

Crank, substitute for, 328

Crystalline polarity of bismuth, Faraday on, 30

Croll’s pat. gas improvements, 150

Cross-cut sawing-machine, Douglass, 61

D

Daxvpe improvements applicable to Indian
rivers, Shepherd on, 321

Davison’s desiccating process, 310

Decay of timber from dry rot, 303

Decomposition of chlorure of silver, 383

Decomposition of minerals, &c, by water, Rogers
on, 841

Decorative glass, 286

Dee, report of commissioners of river (rev.) 149

Dempsey, on drainage of towns and buildings
(rev.) 818

Desiccating process for drying wood, Davison, 310

Dia-magnelism, 95

Dictionary of architecture, Bernan (rev.) 148

Digest of evidence on tenant right, Shaw (rev.) 120

Dilapidations and nuisances,law of, D. Gibbons
(rev.) 221

Discharge of water from reservoirs, Bayer on,
248, 261, 291, 325

Distance of ‘sun from the earth, 51

Dock-entrances, Redman on, 129

Docks, hydraulic, Seott’s, 29

Docks of England, history of, 284

Docks, Grimsbp, cofferdam &t, 382

Dockray’s description of Camdgn station, 132

Dockray’s report on permanent way, 193

Dodd’s swivel bridge at Falkirk, 10

Dollman’s ancient pulpits of England\{ev.) 225

Doloniite, formation of, Forchhammer orly 342

Doneldson, on church of St. Isaac, Peters&gfth» 9

Dover break water, 62,204

Double-action pump, Easton and Amos’s, 2?\3

Double-trapped waterclosets, Bunnett’s pal.,}f’

Douglass’s cross-cut sawing-machine, 61 ; saw-
mill, 187 )

Drainage of Guildford, 191 !

Drainage of Haarlem lake, 320

Drainage of land, Webster on, 128 ; Williams on,
39

Druinage of marshes, Appold’s pump, 305
Drainage of towns aad buildings, Dempsey (rev.)
318 .

Drayton’s pat. silvering of glass, 251



Dressing straw bonnets, Howell’s machine, 94

Drilling metal, Watney’s pat., 151

Drying and seasoning wood, Davison’s process,
310

Drying closet, Middlesex hospital, 159

Dry rot, extraordinary instance of, 303

Dundes competition, 43

Duration of wood, experiments on, 383

E

EArTHENWARE PIring, 62
k, scale for measuring, Huntington's, 12

Earthworks, Neville on sloping banks, 364

Easton and Amoe’s double-action pump, 218

Eccentric sheet-metal and wire gage, Roberts’s,

Eoonomy of railway transit, Samuel on, 374

Edge-tools, improved method of tempering, 288

Edioburgh police office, ventilation of, 159

Education of engineers, 42, 337

Electricity, Staite’s pat. improvements, 53

Electric clock, Blackie’s, 29

Electric light, Le Molt’s pat., 89; Payne’s, 127

Electric telegraph, copying, Bakewell’s, 217, 811

Electric telegrapb, Holmes on, 28

Eleetric telegraph, printing by, Highton on, 92

Electric telegraph wires, Ricardo’s pat., 118

Electro-magnetic coil inachine, Dr. Wright’s, 158

Enamelled cast-iron pipes, 62

Enamelled copper, manafacture at Canton, 278

Enamels for iron, Stomer’s 302 ’

Enderby, on Auckland islands (rev.) 818;
Southern whale fishery (rev.) 318

Enlreld steam-carriage, description and working
of, 374

Esgine, expansive steam, Newton’s pat., $69

Engine, expaosive steam, Pearce’s, $50

Eogine, fire, White’s pat., 61

Engine, pumping, Newton’s pat., 281

Engine, Richmond waterworks, 165

Engine, rotary, McGauley’s, 314

Engine,steam and hydraulic, Woodcock’s pat., 178

Engine, vaponr, Du Trembley’s, 7

Engines for American mail steamers, 191

Eagines, hydranlic pressure, Glynn on, 38

Engines, locomotive, Crampton’s pat., 157, 184

Engines, locomotive, oscillation of, Heaton on, 308

Engines, locomotive, Thornton and McConnell's
pat., 176

Engines, marine steam, Main and Brown (rev.)
121

Engiueers and the health of towns question, 358

Eaogineers’ coliege, Putney, 820

Eaogineers, education of, 42

Engineers, Iostitution of Civil, 35, 60, 98,121, 129,
156, 114, 223, 382 ; award of prizes, 61

Engineers, Iustitution of Mechanical, 61, 180,378,
297, 315, 374

Easgineering, hydraulic, 149

Engineering, civil, Clegg’s lecture, 887

Eangineering, notes on, XII. 84 ; XIII. 107

Engineeriog, quarterly papers,Weale (rev.) 167

Eogland, ancient pulpits, F. Doliman (rev.) 335

Eogland, new survey of, 320

England, public works—Canals, 214,346 ; Docks,
284 ; Lighthouses, 247

English built war steamers for Austria, 288

English locomotives in France, 192

Eoglish patents, list of new, 32, 64, 96, 138, 100,
193, 324, 356, 288, 320, 352, 382

Entrancés to docks, Redman on, 129

Equilibrium or balance-valve for locomotives, 29

Euclid's elements of geometry, Tate (rev.) 328

Euston-square railway station, 193

Envelopes, Rémond’s machioe for manufacture,
191

Erskine’s valve nose-cock, 350

Erwoud’s pat. paper-bangings, 801

Evans’s steam-valves, 52

Evaporation from the soil, Buist on, 288

Ewbank, on paddles of steamers, 310, 281

Excavations at Fouontains Abbey, 255

Exhibition at Birmiagham, 814

Exhibition of arts, oational, 347

INDEX.

Exhibition of machinery at Ghent, 191

Expansion of liquids, Rankine’s formula of, 348

Expansive action of steam, Fairbairn on, 815

Expansive steam-engine, Newlon's pat., 369

Expansive steam-engive, Pearce’s, 850

Expansive steam-engines, Pearce’s, 383

Experiments at Woolwich, 81, 883

Experiments on duration of wood, 388

Experiments on rallway axles, McConneil’s, 875

Experiments, submarine telegraphic, 61

Experiments oa seyssel asphalte at Plymouth, 852

Experiments on gutta percha tubes as water ser-
vice, 255

Explosion of fire-damp, Richardson on, 121

Exposition of 1849 at Paris, 282

Exposition of prodncts of French industry, Wyatt
on, 858

Express engine, Stephenson’s, 184

Extraction of metals, Hunt’s pat., 56

P

FAIRBAIRN, oN BRITANNIA AND Conway TusuLAR
Bripees, (rev.) 251

Fairbairn, on expansive action of steam, 315

Fairbairn, on water-wheels with ventilated buck-
ets, 232

Fall of railway viaduct at Preston, 352

Faraday, on crystalline polarity of bismuth, 30

Fastoett-rock lighthouse, 138

Fergusson and the British Mnseum, 106

Fergusson, on philosophy of nature and art (rev.)
2,17, 44, 73,110, 148

Ferguseon, on the church of the holy sepulchre, 92

Fergusson’s history of the pointed arch, 254

Fergusson’s system of fortification (rev.) 227

Field’s, (Mr.) conversazione, 185

Filter for towns, Stirling’s, 159

Fire annihilator, Phillips’s, 127, 346

Fire-cock, Bateman and Moore’s, 166 ; Forester’s
83 ; Lambert’s, 156

Fire-engine, White’s pat., 61

Fire-proof buildings, Braidwood on, 121 ; Fox
and Barrett (rev.) 818

Fire-proof flooring, Beardmore’s pat., 120

Flexible breakwaters and lighthouses, Smith, 380

Flexure, resistance of posts to, Houpt on, 302

Float-wheels, trapesium, Rennie on, 259

Floating railway bridge, Frith of Tay,191

Floors, lime-ash, 64

Flooring, fire proof, Beardmore’s pat., 120

Fontainemoreau’s pat. veneer cutting and joining,
115, 152

Force of screw-drivers, 62

Forchhammer, on formation of dolomite, 342

Forester’s pat. hydrant or Gre-cock, 83

Form and sound, Purdie (rev.) 318, 833

Formation of hydraulic limestones, Kuhlman, 286

Form in architecture and decoration, (rev.) 332

Fortification, Fergusson’s new system (rev.) 227

Fountains abbey, excavations at, 255

France, law for patentees in, 356

¥rancis’s pat. sawing aod cutting wood, 209

French steamboats on the Rhine, 384

French exposition of indnstry, Wyatt, on, 353

French fleet, armament of, 818

French navy, 852

Fuel, compression of, Buckwell’s pat., 368 .

Friction curve, Schiele’s improvements, 186

Furnaces aod stoves, Newton's pat., 56

G

GAINSBOROUGH IRON-GIRDER TUBULAR BAIDGE, 255

Gallary, National, and British Museum, 374

Galvanic batteries and magnets, Staite’s pat., 58 ;
Wallenn's, 344

Galvanic batteries, ginc deposits of, 127

Ganges steam pavigation, Robinson (rev.) 49, 66

Gardner's iron bridge girders, 250

Gas and water meter, Parkinson’s pat., 311, 838

Gas burners, self-lighting, Strode’s, 191

Gas improvements, Croll’s pat., 150

Gas mannfacture, profits on, 383

iii

Gas-meter for new houses of parliament, 31
Gage, sheet-metal and wire, Roberts’s, 312
Gauge, vacuum and steam, Stillman’s, 169
Geology of the Lake district, Rooke (rev.) 318
Geometricdesign, Billings (rev.) 30
George’s (8t.) Hall, hollow brick ceiling, 158
Gerbier’s (Sir Balthazar) advice to builders, 153
Ghent, exhibition of machinery at, 191
Giant’s staircase, Venice, 4
Gibbons on law of dilapidations and nuisances,221
Gibbons’s pneamatic lift, 297
Girderbridge, Gainsborough, 255 ; Thompson’s, 5T
Girder, Gardoer’s iron bridge, 250
Glasgow and Edinburgh national bank, 357
Glasgow, model dwellings for workmen, 350
Glass blowing apparatus, Cooper’s 850
Glass-colouring by metallic oxides, Arnoux on,

$43; Bontemps, 343 ; Faraday, 343 ; Pellatt,157
Glass for optical purposes, Cooper, 122
Glass, kelp, manufactare of, Cooper, 350
Glass.melting furnace, Cooper, 380
Glass, pat. decorative,286
Glags, effect of oxygen on colour, Pellatt on, 157
Glass silvering by gua-cotipn, 191
Glass silvering, Drayton®s pat., 351
Glass staining and enamelling, Cooper on, 850
Glaziers’ machine, Howell’s, 187
Glazing of hothouses &c., Cooper on, 187
Glue, liquid, 288
Glyon, on hydraulic pressure engines, 28
Glynn’s reference-book to railway companies, 120
Godwin’s buildings and monuments (rev.) 167
Gold, chlorides of, preparation of, 819
Gold mines in Wales, 63
Goodwin sands, veacon on, 256
Gordon’s pat., ventilation of mines, 372
Gothic ornaments, Colling (rev.) 235
Gothic architecture of Germany, Dr. Whewell

on, 379
Government shipbuilding, 85
Government steamers, armament of, 384
Grantham, on abbattoirs of Paris, 93
Grantham, on public slaughterhouses, 51
Gravity, centre of in locomotives, 216
Great Britain steamer, sale of, 127
Gregory’s safety-valves, 5
Greek architectare, Candidus on, 97
Green and Newman’s pat. railway-wheels, 334
Greener, on iron and steel manufacture, 306
Greensted church restoration, 120
Greenwich hospital, 33
Grimsby docks, cofferdam at, 382
Grove, on voltaic ignition, 126
Groynes at Sunderland docks, 156
Gnildford drainage, 191
Gun-carriages, Woollett’s pat., 871
Gun-cotton a motive power, 160
Gun-cotton, glass silvering by, 191
Gurney’s steam jet for ventilation of sewers, 351
Gutta percha, new kind of, 302
Gutta percha pattern-book of ornaments (rev.) 120
Gatta percha, peculiar property of, 159
Gutta percha tubing, 160
Gutta percha tubing for water service, 255, 256

H

HaarLEM LAKE, DRAINAGE OF, 820 .

Hall, on warming and ventilation of dwelling-
houses, 158

Hann’s elements of plane trigonometry (rev.), 318

Harbour of refuge, Dover, 62, 204

Harbour screw-cramps, Stevenson on, 61

Harrison, on obstractious in tidal rivers, 328

Harl’s pat. prevention of smoky chimneys, 23

Hartig’s experiments on duration of wood, 383

Hawkshaw, construction of permanent way, 185

Haytor granite, 353

Health of towns question and the engineers, 358

Henderson’s pat. metal casting, 33§

High Level bridge, Newcastle-on-Tyne, 216, 287

High-pressure steam, Seaward on, 223

| Higbton’s electric printing telegraph, 92
1 Hoby, on construction of permanent way, 180
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Hoisting machine, Archambault’s steam, 373

Hollow brick ceiling, Liverpool, 158

Holmes, on electric telegraphs, 28

Homersham, on artesian wells, 878

Hosmer’s self-acting house-cistern, $13.

Hothouses, Cooper on roofs and glazing of, 187

Houpt, onresistance of posts to fexure, 302

Howard, on rolling bars of suspension bridges, 222

Howell’s glaziers’ machine, 187

Howell’s machine for cutting standing timber, 187

Hount’s pat. extraction of metals, 56

Huutington, on measuring earthwork, 13

Hutchinson, on poor-rales of metropolis, 888

Hydraat, or fire-cock, Bateman and Moore’s pat.,
166; Forester’s, 83 ; Lambert’s, 155

Hydraalic dock, Scott’s, 29

Hydraulic engineering, Stevenson (rev.), 149

Hydraulic engineering, report of committee on
Dee navigation (rev.), 149

Hydraulic limestenes, Kohlman on formation, 286

Hydraulic machpes, 318, 353

Hydraalic press, Dall’s, 94

Hydraulic pressure engines, Glynn og, 28

Hydraulic steam-engines, Woodcock’s pat., 178

Hydro-carbonic illumination, Mansfield, 156

b §

T'ANson ON THE FORM OF S0LOMON’S TEMPLE, 120

Illegible manuscript, restoration of, 255 ’

Important decision on ratiog case, 258

Improvement of tidal rivers, Stevenson (rev.), 149

India, Smith on irrigation of land (rev.), 859

Indian railways and steam navigation (rev.) 86

Indian river navigation, Bourne (rev.) 271; Shep-
berd, on improvement of, 821

India-rubber joints, Aikin on, 37 ; Wicksteed, 26

India-rubber springs for rigging, Newall’s pat.,
852; for time-pieces, Smith, 359

Industrial schools for paupers, 847

Institute of British Architects, 9, 30, 57, 60, 82,
120, 158, 223, 254,879 ; award of prizes, 158,
224, 255

Institution, Builders’ Benevolent, 224

Institation of Civil Engineers, 35, 60, 93, 121,
129, 156, 184, 222, 882 ; award of prizes, 61

Institution of Mechanical Engineers, 61, 180,278,
297, 374

Insulajing wire of telegraphs, Ricardo’s pat., 118

Irish failways, White’s letter on (rev.) 167

Iron and metallic compounds, Stirling’s pat., 151

Iron and steel manufacture, Greener on, 306

Iron bars, Sbaw’s pat., 114

Iron beams, Porter’s pat,, 58, 250

Iron bridges, strength of, Buchanan on, 18; Os-
borne on, 83

Iron buildings for Califoruia, 819

Iron, cast, Wrightson’s analysis of, 342

Iron, coating of with zinc, Riepe on, 255

Iron cofferdum, Bruoel’s, 62

Iron, enamelling of, Stumer on, 302

Iron fire-proof flooring, Beardmore’s pat., 120

Iron girders, Gardoer’s pat., 250

Iron ladders, 127

Irun lattice bridge, Blair’s, 161

Iron links for chains and cables, Price’s, 852

Iron manufacture, Booker on, 95; Lee’s pat., 82

Iron oxides, Longmaid’s pat., 179

Iron pipe moulds, Stewart’s pat., 280

Iron pipes enamelled, 62

Iron plates, Turton’s pat. for bending, 83

Iron, rolling of, Clay’s pat., 249

Iroun roof, Liverpool railway station, 320

Irou steam-frigate, Megra, 192

Iron steam-veesels on the Ganges, Robinson op, 49

Iron, soldering of cast with wrought, 191

Irrigation of lanod io India, Smith (rev.), 359

Isaac’s (St.) church, Petersburgh, 9

1sometrical perspective, Clark on, 3

Ivory manufacture, 320

J

JERUSALEM, ANTIQUITIES OF, 92

INDEX,

Jerusalem, I’ Anson on temple at, 130

Joiners’ morticing machine, Furness’s pat., 351
Jopliog’s impulse to art (rev.) 332

Jordan, on carving machinery, 28

Joule, on heat of vaporization of water, 844

K

Kiins, Brick anp TiLz, Ainslie Company’s, 188
Kilos, Swaine’s pat., 81

Kilner'’s pat. axles gnd wheels, 373

Kuhlmaan, on hydraalic limestone formation, 286

L

Lappees, 1non, 127

Laiog, on railway taxation, 73

Lambert’s hydrant, 155

Laancefield forge, description of, 851

Land draloage, Webster on, 128 ; Williams on, 59

Laonch of vessels—Bolivia, 288; Bombay, 95 ;
Megwmra, 192 ; Vulcan, 96 ; Propontls, 384

Law of Patents, report of committee, 275

Lead ores, refining and smelting, Young’s pat. 119

Lecture at Putoey college, Clegg's, 337

Leeds, on the orders of architectare (rev.) 16

Lee’s pat. manufactare of iron, 81

Le Molt’s pat. electric light, 80

Levelling staves, Pemberton on graduation of, 363

Letter on Irish railways, White (rev.) 167

Library, architectural lending, rules of (rev.) 275

Life of George Stephenson, 6, 68, 108, 170, 205

Lift, ppeumatic, Gibbons’s, 207

Light, parachute, Capt, Boxer’s, 883

Light, artificial, Brande on, 95; Daubeny, 127 ;
Mansfield, 156

Light, electric, Le Molt’s, 80; Payne’s, 127

Lighthouses and break waters, Smith on, 380

Lighthouse, Bell Rock, 77, 128,°136, 180, 258 ;
Cape Pioe, 287 ; Fastnett rock, 128

Lighthouse lamps and reflectors, 287

Lighthouses, history of, 247

Lights, fixed and revolviog, Stevenson on, 349

Lime-ash floors, 64

Limestones, Kuhlmann on hardeniag of, 286

Liquid glne, 288

Liquids, expansion of, Rankine on, 348

Lists of new English pateots, 32, 64, 96, 128, 160
192, 224, 256, 288, 320, 352, 384

Liverpool branch bank, Candidus on, 322

Liverpool, North-Western railway station at, 819

Llewellin’s pat. valves and cocks, 385

Locomotive boiler, Ramsbottom’s, 278

Locomotive engine, Crampton’s pat., 157, 184 ;
Thornton and McConunell’s pat., 176

Lucomotive engines, centre of gravity, 216

Locomotive engines, uscillation of, Heaton on, 308

Locomotive engines, English in France, 193

Locomotive v, stationary-engine power, 352

Log-book, Borric’s companion to (rev.) 120

London and N.W, railway 122,192, 319

Loundon, map of, Wyld’s (rev.) 318

London Society of Arts, 28, 60, 92, 157, 186

London, supply of water to, 58, 857, 858

Longmaid’s pat. oxides of iron, 179

Lovelace (Earl), oo timber roofs, 222

Lubricating composition, Munkilltrich’s pat., 372

M

Macapamisep Roaps, SMITH oN, 806

Machinery, lubricating composition for, Munkil-
trich’s pat., 872

McConneli’s pat. locomotive engine, 176

McConaell, on railway axles, 376

McGauley’s rotary engioe, 314

Maidstone, sanitary condition of (rev.) 72

Malleable iron lattice bridge, Blair’s, 161

Mallet, on oxidation and abrasion of rails, 842

Manefield, on artificial illumination, 156

Manure and refuse of towus, Dr. Ayre on, 157

Mapuscript, illegible, restoration of, 356

Map of London, Wyld's (rev.) 318

Marine engines, Napier’s, 191 .

Marine worms, Paton oo ravages of, 382

Materials, strength of, Buchanan on, 18, 381 ;
Osborne on, 83 ; Thompson on, 41

Materials for a new style of ornament, Whitaker
on (rev.) 149

Mathias, des bibliotheques scientifiques indus-
trielles (rev,) 274

Measuring earthwork, Huntington on, 13

Mechanical Eogineers’ Institation, 61, 180, 278,
297, 315, 374

Mediwmval architectare, 63, 146

Megamra steam.frigate, lannch of, 192

Moetal castings, Henderson's pat,, 835; Shanks's
pat., 334

Metal, extraction of from ores, Hunt’s pat., 56

Metal work, artistic design in, Wyatt on, 186

Meter, gas and water, Parkioson’s pat., 311, 336

Meter, water, Carrick’s self-acting, 350

Miller’s railway tubular bridge, 158

Military engineering, Fergusson on (rev.) 227

Miaeral oil, 96

Mineral resources of Egypt, 95

Minerals, rocks, &c., decomposition by water, 341

Mines, communication by tubes in, 96

Mines, preveotion of accidents in, 94, 808

Mioes, ventilation of, Brunton on, 808

Mines, ventilation of, Gordon’s pat., 872

Miniog almanack for 1849 (rev), 167

Mining lamp, wax-candle, Crane’s, 94

Minx, screw steamer, trial of, 384

Mitchell, on submarine foundations, 35

Model dwellings for workmen, Glasgow, 850

Moorsom, oo velocity of traios, 222

Morticing machine, joiners’, Furoess’s pat., 351

Moses, on coal-field of South Wales, 318

Moulding bricks and pipes, Skertchley’s pat., 55

Mouldiog machine, sheet metal, Roberts’s, 305

Mullios, on roads, &c. in bog, 201

Munkittrich’s pat, lubricating composition, 873

Mural paintings at St. Cross, 198

Musket ball, new, 128

N

NAPIER’S MARINE ENGINES, 191

Napier’s pat. barometers and compasses, 79

Nasmyth, on the principle of railways, 52

Nasmyth’s oil test, 314

National Bank of Scotland, 257

Natiooal defenses, Fergusson on (rev,) 227

National exhibition of arts, 347

National Gallery and British Museum, 274

Nature and art, philosophy of, Fergusson (rev.) 2,
17, 44, 73, 110, 148

Navigation of Indian rivers, Bourne (rev.) 271

Navigation of Indian rivers, Shepberd on, 321

Navigation of the Ganges, Robinson (rev,) 49, 86

Navigation of tidal rivers, Harrison on, 228

Neate’s description of a coffer dam at Grimsby
docks, 382

Neville, on sustaining sloping banks, 361

Newall’s pat. india-rubber springs for rigging, 3562

Newcastle central railway station, 97

Newcastle, High Level] bridge, 2106, 287

New Kremlin, Moscow, 94

New method of levelling graduating staves, Prm-
berton’s, 308

New motive power, 160

New musket ball, 128

New Palace of Westminster, illustrations of,
(rev.) 273 *

New patents, lists of English, 32, 64, 96,138, 160,
192, 224, 256, 288,320, 352, 384

New patents, register of, 22, 53,79,113, 150, 176,
217, 249, 280, 299, 331, 368

New police office, Edinburgh, ventilation of, 159

New principle for suspension bridges and plers,
Ruseell, 380

New raiiways opened in 1848, 64

New Society of Painters in Water Colours, 166 *

New style of oroamentation, Whitaker (rev.) 149

New valve nose-cock, Erskine, 350

Newton’s pat. coupling-joints for pipes, 118

Newtou’s pat. pumping engines, 281



Newton’s pat. railway wheels, 300

Newton’s pat. steel manufacture, 179

Newton’s pat, stoves and furnaces, 56

Neaudstadt and Barnett’s calculating machine, 814

Nicholson, on ventilation of mines, 314

North-Western railway station, Camden-town,
122; Liverpool, 319

Note-book, Candidus’s, 2, 38, 65, 97, 145, 161,
185, 229, 258, 289, 322,

Notes of the Month, 81, 62, 94, 127, 159, 191, 2585,
286, 319, 351, 388

Notes on engineering, Cox, XII. 34; XIIL 107

Notes on the Pentagraph, 361

Notes on the year 1849, 360

Nuisances and dilapidations, law of, Gibbouns,
(rev.) 221

~ oS
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OBLIQUE BRIDGES, BASHFORTH ON, 147

Qil, mineral, 06

Ol test, Nasmyth’s, 314

Optical purpoees, glass for, 122

Oriental aod Peninsular steam navy, 95

Ornamental cast-iron windows, 63

Ornamentation, new style of, Whitaker (rev.) 149

Ornameants, Gotbic, J. Colling (rev.) 825

Omaments, gutta-percha, pattern-book of (rev) 120

Osborue, on strength of bridges, 83

Oscillating steam engine, Want’s pat., 34

Oscillation of railway wheels, Heaton on, 808

Oxalis creoata, Snarcé on, 157

Ozxidation of rails, Mallet on, 342

Oxides, metallic, colouring of glass and porcelain
by, Arboux oo, 343; Bontemps on, 343; Fara-
day on, 348

Oxides of iron, Longmaid’s pat., 179

Oxygen, infuence on colour of glass, Pellatt, 157

P

P ADDLE-WHEELS AND sHIPS, TAYLOR'S PAT., 81

Paddle-wheels, Ewbank on, 210, 231

Paddle-wheels, trapezium foat, Rennie on, 259

Painters in Water Colours, Society of, 166; New
Society of, 168

Paint without smell, 288

Paint, zinc, 63, 286

Paiuts for cloth, Pattison’s pat., 180

Palace of Westminster, illustrations of (rev.) 273

Paper-hangings, Erwood’s pat., 301

Paper, mode of splitting, 63, 96

Paper, photographic, Brooke on preparation of,
313 ; Shaw on, 344

Paper, waterproof, Briodley’s pat., 873

Papworth, on architecture of Egypt, 185

Parachate ligot, Capt. Boxer’s, 383

Paris abbattoirs, Grantham on, 93

Paris, building materials of, Buraell on, 228, 238

Paris Exposition of 1849, 282

Paris, subterranean survey of, 127

Parkinsoa’s pat. gas and water meters, 311, 336

Patents for inventions, remarks oa, 88,100, 173

Patents, report of committee on, 275

Patents Granted for England, List of—

From 23rd November, to 21st December, 82
From 21let December, to 25th January, 64
From 25th January, to 220d February, 96
From 22nd February, to 20th March, 128
Prom 20th March, to 19th April, 160
From 19th April, to 24th May, 192
From 24th AMay, to 7th June, 224
Prom 7th June, to 24th July, 256
From 24th July, to 23rd August, 288
From 23rd August, to 20th September, 320
From 20th September, to 19th October, 362
From 18th October, to 220d November, 584

Patents, Register of New—
Brick and Tlle Kiln, Swaine, 81
Brick and tobacco-pipe moulds, Skertchley, 56
Bridge girders, Gardner, 250

@ Casting pipes, Stewart, 280
Coal tar, Smith, 179
Comp and B ters, Napier, 79
Corrogsted iron beams, Porter, 250
mgng Jolnts for pipes, Newton, 118

g metal, Watney, 151

Klectrie light, Le Bolt, 80

INDEX.

Patents, Register of New (continued)—
Electric telegraph, Bakewell, 217
Electric telegraph wire, Ricardo, 118
Extraction of Metals, Hunt, 66
Fuel, compressed, Buckwell, 368
Galvanic batteries and magnets, Stalte, 58
Gas and water meter, Parkinson,
Gas apparatus, Batoes, 23
Gas manufacture, Croll, 150
Glass sllvering, Drayton, 251
Gun cmhgel, Woollett, 871
Iron bars, Shaw, 114
Iron manufacture, Lee, 82,'
Iron Manufacture, Stirling, 151

Iron plate bending, Turton, 83
Iroa roliing, Clay, 49
L tive engine, Th & McConnell, 176

Lubricating p Muoakittrich, 878
Metal castings, Henderson, 33); Shanks, 334
Osclllating steam-engine, Want and Vernum, 24
Oxides of iron, Longmaid, 179
Palnts for cloth, Pattison, 180
Paperhangings, Erwood, 301
Papler-mache, Brindley, 56
Propeller, boomerang, Poole, 23
Pumping engine, Newton, 281
Railway axles and wheels, Kiiner, 372
Railway wheels, Green & Newman, 334 ;

Wharton, 218
Sawing and cutting wood, Francis, 299
Sawing machine, Barber, 24
Screw propeller, Pim, 300
Ships and paddle.wheels, Taylor, 81 .
Smd(ln%und refining lead ores, i’oung, 19
Smoky chimpeys, Hart, 28
Steam boiler, Seaton, 23
Steam-engines and hydraullc machines, Woodcock, 172
Steam-englues, Newtoo, 363
Steel manufacture, Newton, 179
Stoves and furnaces, Newton, 56

Ward, 112

Tapering tubes, Winfield and
‘Thl (metal, Taylor, 22
Valves and cocks, Liewellin and Hemmon, 885
Veneer cutting and joining, Fontalnemoreau, 115, 152
Ventllatlon of Mines, Gordon, 372
Walling, Taylor, 801
‘Waterclosets, Bunnett, 119
Waterproof paper, Brlndl_ely, 373
‘Window back enclosures, Tutton. 281
‘White.tcad, Patt! 301; Richard
Patentees, law for in France, 856
Paton, on Southend pier, and ravages of marine
worms, 382
Pattinsoo’s pat. white-lead, 301
Pattizon’s pat, paints for cloth, 180
Paul’s (St.) Cathedral, Candldus on, 33
Pauper industrial schools, 347
Payne’s electric light, 127
Pearce’s expansive steam-engine, 350
Pearce’s expansive steam-engines, 383
Peat bog, Mullins on reclamation, 201
Peat charcoal, 63
Peat, valuable products of, 63
Pellatt, on influence of oxygen on flint glass, 157
Pemberton, on graduation of levelling staves, 863
Pentagrayh, notes on the, 361
Percy, on corrosion of copper by sea-water, 842
Perinet, on preservation'of water, 282 .
Permanent way, Dockray on, 193; Hawkshaw
on, 185; Hoby on, 180
Pesth suspeasion bridge, 64, 287 .
Petersburgh, church of St. Isaac, @
Phillips’s fire annibilator, 127, 346
Philosophy of nature and art, J. Fergusson (rev.)
2,17, 44,73, 110, 148
Photographic paper, Brooke on, 343 ; Shaw, 844
Photographometer, Claudet’s 93
Pierce’s pyro-poeumatic stove, 95
Pim’s pat, screw propellers, 300
Pipes (iron) enamelled, 62
Pipes, iron, Stewart’s pat, for casting, 280
Piping, earthenware, 62
Plan of Clapham, Bland’s (rev.) 120
Plans, arbitrators right to copy, 91
Plymouth, water supply of, 25
Plymouth, experiments on seyssel asphalte at, 352
Poeumatic lift, Gibbons, 207
Pointed arch, Candidus on, 66; Fergusson on,
254 ; Wilkioson op, 255
Poisoned water, 256
Poor-rates in the metropolis, inequalities of, 383
Porcelain, colouring of by oxide of iron, 343
Porter, on prices and wages, 1843-49, 345
Porter’s pat. corrugated iron beams, 58, 250
Posts, resistance to flexure, Houpt on, 802

Nevrton, 300 ;

, 115

Preservation of timber, Vernet's pat., 351

Preservation of water, Perinet oo, 282

Prsesure to sustain sloping banks, Neville on, 364

Prevention of accidents in mines, Gordon’s pat.,
372

Prices and wages of 1842-49, Porter on, 345

Principle of railways, Nasmyth on, 52

Printing electric telegraph, Highton on, 92

Pr dings of scientific societies, 28, 60, 92, 120
156, 180, 222, 254

Profits on manufacture of gas, 388

Progress in the year 1849, 860

Projecting window enclosures, Tutton’s pat., 281

Propeller, boomerang screw, Poole’s pat., 23

Propeller, screw, Pim’s pat., 360

Proposed railway bridge at Cologuoe, 352

Propontis, screw steamer, launch of, 884

Publication Society, Architectural (rev.) 167

Public and scieatific libraries, 274

Public enterprise and patent law, 88, 100, 173

Public slaughterhouses, Graatbam on, 51, 93

Public works of England — Canals, 214, 246;
Lighthouses, 247 ; Docks, 284

Pulpit at Sienna, 65

Pulpite of England, Dollman (rev.) 225

Pump, centrifugal, for draining, Appold, 305

Pump, double-action, Easton and Amos, 213

Pump, free-action, for cofferdams, 57

Pumping engine, Newton’s pat., 281

Pumping eogine of Richmond waterworks, 165

Punjaub, agricultural resourcesof, Smith on(rev.),
359

Puardie on form and sound (rev.) 318, 832

Pyro-pnenmatic stove, Pierce’s, 95

R

RAILS, ABRASION AND OXIDATION, MALLET ON, 842

Railway and steamboat time signal, Torrop’s, 159

Railway axles and wheels, Kiloer’s pat., 372

» »  McConnell on, 875

Railway axles, on form of, 44

Railway chairs and switches, Baines, 164

Railway companies reference-book, Glynn, 120

Railway express engine, Stephenson’s, 184

Railway Boatiog bridge, Frith of Tay, 191

Railway, London and N.W,, renewal of permae
nent way, 192 ; stations of, 123, 193, 819

Railway stations—Camden-town, 122 ; Newcas-
tle-upon-Tyue, 97 ; Liverpool, 819

Railway taxation, Laing on (rev.) 72

Railway transit, Samnel on economy of, 874

Railway tubular bridge, Miller’s, 158

Railway viadact at Preston, fall of, 852

Railway wheels, centrifugal strains of, Cox, 84

Railway wheels, Green and Newman’s pat., 334 ;
Newton’s pat., 300; Smith’s pat., 199 ; Whar-
ton’s pat., 218

Railways, East Indian, Stephenson (rev.) 86

Railways in Bombay and cotton question, Chap-
man (rev.) 86

Railways in Eogland, 352

Railways in Ireland, White on (rev.) 167

Railways’ permanent way, Dockray on, 193 ;
Hawkshaw oo, 165 ; Hoby on, 180

Railways, roads, &c. in bog, Mullias on, 201

Ramsbottom’s locomotive boiler, 278

Rankine, ou expansion of liquids by heat, 848

Rankine, on sea walls, 265, 319

Rankine on t emperature and elasticity of steam
and other vapours, 366

Rapid filter for towns, Stirliogs, 159

Rating case, important decision, 253

Ratios, algebra of, Browning (rev.) 203 ; Brown-
ing’s reply to review, 331

Reclamation of Irish bogs, 285; Mullins on, 201

Reclamation of land from rivers, 358

Redman, on dock entrances, 129

Reduction of chloride of silver, 265

Reflectors and lamps of lighthouses, 287

Register of new patents, 22.58,79,113, 150,176,
217, 249, 280, 209, 384, 368

Reid’s young strveyor’s preceptor (rev.) 22

Remarks on Dr. Buckland’s lecture on artesian
wells, 357



vi

Rennie’s correspondence on Bell Roek lighthouse,
77, 1283, 186, 180, 258

Rennie’s pat. trapeaium float wheels, 259

Report (20d) on coals for the steam navy, Dela
Beche and Playfair, 269

Report on Dee river, Stevenson (vev.) 149

Report on railways’ permanent way, Dockray, 198

Report onuwmge of Chester, Baylis, 188

Report on patent laws, 75

Report on the Fr-nch exposition of products of
industry, Wyatt, 353

Reservoirs, discharge of water from, Bayer, 343,
261, 291, 334

Resistance of posts to flexure, Hoapt on, 303

Restorations at Cambridge, 33

Reviews of Books=—

Alde Memoire, 227
ngf?n of ratios, Browning, 293, l‘ﬁl

L
e.rcg!tectnu! lenld‘!ng I 'rlry.l rules of, 275

P , 167

dimeotary, Leeds, 16
Art, impulse to, Jopllnﬁ. 332
Atlas, po(ruhr, Clarke, 17
Anckland islands, Enderby, 318
Bibliotheques scientifiques industrielles, Mathiss, 274
British Museum and jooal Gallery, Ferg 74
Buildings and monuments, modern and medimval, 167
Clapham, pisg of, Bland, 120
Coal field of Scuth Wales, Moses, 318
Dee river, report of commlissioners, 119

tios and nuoisances, Gibboss, 221
Elements of plane trigonometry, Haan, 318
Engioeering, Weale's quarterly papers on, 167
Euclid’s Elements, first three books of, Tate, 328
Firve.proof bnnd%:..l?ox and Barrett, 318
Form and sound, uty of, Purdle, 318, 332
Fortification, new system of, Fergusson, 227
Ganges navigation, Robiuson, 49, 86
Geology of the Lake district Rooke, 318
Gothic ornaments, Colling, 226
Gutts-percha ornaments pattern-book, 120
Indlan river mﬂrﬂon, ourne, 271
Irrigation of laud in Indis, Smith, 359
Londes, Wyld’s map of, 318
Maldstone, sanitary condition of, Whiehcord, 72
Marine steam engine, Main and Brown, 221
Mining almanack, English, 167
Ornamentation, materials for new style, Whitaker, 149
ll:hduue of W:;tmlmm, l‘lllutn;lnu of, 27?7 44,78 110,
osophy of nature and art, Fergussoo, 17, y

Pulpits, ancient English, Dollman, 226 {143
Rallway companies reference-book, Glynn, 120
Rallway curves, tables for seiting out, Kennedy, 318
Railway taxation, wnﬂﬂ
Rallways in Bombay, Chapmas, 86
Rallways In Ireland, White, 167.
lsl]oof-  (open dmbe;l) of the middle ages, Brandom, 25
Steam.vessels, companion to log-book for, Borrle, 120
Sonthern whale fishery, Enderby, 318
Surveyor's (young) p! tor, Retd, 22.
‘Teuant right, Shaw and Corbett, 120
Tidal rivers improvemasnt, Stevenson, 120, 149

Ricardo’s pat. insulating wire of telegraphs, 118
Richardson on coal-field of South Wales (rev.) 121
Richardson on explosion of fire-damp, 121
Richardson’s pat. white-.lead, 115
Richmond waterworks pumping engine, 165
Riepe, on coating iron with zinc, 255

Rigging, india-rubber spriogs, Newall’s pat, 352
Ritchie, on ventilation of public buildings, 159
Rivers, reclamation of land from, 358

Rivers, tidal, improvement of, Stevenson, 120, 149
Roads, rallways &c. in bog, Muliins (rev.) 201
Roads, macadamised, Smith on, 306

Robb’s air or stink trap for drains, 350

Roberts, on correct sizing teeth of wheels, 304
Roberts’s eccentric metal and wire gage, 313
Roberts’s sheet metal moulding machine, 385
Roberts’s tide-winding apparatns, 313

Rocks, chemical process for boring, 63

Rocks, minerals, &c., decomposition of, 841
Rogers, on decomposition of rocks, &c., 341
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Water and gas pipes, india-rubber joints, Wick-
steed on, 26

Water Colours, Society of Painters in, 166; ditto,
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BRIDGEWATER HOUSE.—CuarLes Barry, Esq., R.A., Architect.

( With an Engraving, Plate 1. )

1t is only exceptionally that any of our English nobility or aris-
tocracy build for themselves mansions in the metropolis. In Italy,
every city of any note is indebted for much of its architectural
reputation to the private palazzi of noble families; which, if they
sometimes exhibit very questionable taste, possess at least phy-
siognomy, and have an air of patrician dignity. Here, on the
contrary, rank and opulence do not seek to distinguish themselves
hy their habitations making any architectural display, externally :
the abstinence from which may be partly attributed to indiffer-
ence for architecture itself, but is also in a great measure owing to
the eystem, prevalent here among even the wealthiest classes, of
occupying houses only upon lease—a system almost prohibitory of
the erection of town residences of a really palatial character.
Like any other wholesale manufacturer, the speculator-builder can
only provide such houses as are likely to meet the general require-
ments of a class of occupiers; and that class must suit themselves
as well as they can from the stock provided for the market.
Actual accommodation and faskionableness of situation are the two
points chiefly considered by those who resort to that market; for
as to the architectural fashion of the commodities, that must be
taken for better or worse, or just as it can be had: and whatever
the taste of it be, that is no affair of the occupiers, since they are
“only lodgers here.” A duke and a drysalter may be next-door
neighbours to each other, and their dwellings Dromios,—two slices
of the same piece, and consequently just of the same pattern,
The speculator-buiider cannot possibly tell beforehand wlho are to
be his customers: duke or drysalter is to him all one. Besides, he
cannot, or else fancies he cannot, afford to look to taste: had he a
third eye, he probably might be able to do so; but as he has not,
he must keep both the eyes he has upon per cent. People who
build for themselves, build also for their posterity ; but a specula-
tor has no posterity,—he looks only to number one and to-day.
Under such a system, what can we expect better than the mush-
room architecture which has sprung up in that ultra-fashionable
spot, Belgravia.  As to Belgrave-square itself, it is to us far more
unsatisfactory than Russell-square—the butt of the very vulgar
and very flunkey wit of our Hoods and Crokers. The latter place
is, at least, exempt from all paltry architectural pretension; which
is more than can be suid of the other. It honestly confesses itself
to be very—or for ‘“very” we should, perhaps, say “rather”—dull
and stupid; whereas the other is a grimacing pretender, who gives
bimself what he fancies are high-bred airs. As architecture, Bel-
grave-square is only bloated insignificance; of design, proper’ly 80—
called, there is not a particle in it. It is a compound of the most
hackneyed ideas vulgarised. Where there is no aim, there is no
miss ; but there a good deal—3st any rate, much more than was
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then usual—was evidently aimed at, and the result is intolerable
insipidity of ensemble, and equally intolerable cockneyism of de-
tail ; the style, if such it may be called, being best described as
Cockneyfied-Italian. Yet, what better can be expected from the
present system of building streets and squares by wholesale? It
would be objectionable enough, if only because it flings away op-
portunities for architectural design, a single idea repeated again
and again being made to serve for several scores of houses.
Merely such wearisome repetition would be bad enough; yet, as if
it were not sufficiently so, the architectural pattern set for what
is afterwards to be carried on ad libitum, is invariably of the most
trumpery and tawdry character,—crude and unstudied —appa-
rently the production of either the speculator-builder himself, or
of one of his drawing-board journeymen.

Under such circumstances as these, Bridgewater House may be
regarded as an architectural phenomenon in the British metropo-
lis. The term “phenomenon,” however, is not meant to imply that
there is anything extraordinary in regard to the general idea, or to
style or design. Being, strictly speaking, a palazzo, Bridgewater
House identifies itself architecturally with a class of structures of
very recent date in our metropolis. Any one unacquainted with
the fact of its ownership, would, almost of course, take it for a
clubhouse ; it having, in every respect, far more the character of
an edifice of that kind, than the appearance of being a private
residence. Almost the only other mansion erected within our
memory, which makes any pretension to rank as a work of archi-
tecture, is the neighbouring 8tafford, alias Sutherland, House,
originai]y desyigned by two of the Wyatts as a residence for the
late Duke of York. Kor this reason, and also on account of their
propinquity, some comparison of the two mansions naturally sug-
gests itself ; and although comparisons are said to be odious, we
may be very well satisfied with the result of the oneon the present
occasion, since it makes evident how greatly architectural taste
has advanced among us in the interim between the dates of the
two buildingy, which may be taken as the remsentatives of the
ante-Barry-an, and the Barry-an period. ile the style of
Sutherland House is essentially mean and undignified, and partakes
of the regular or ordinary office drawing-board school of design,
and is utterly devoid of aught approaching to gusto, it might
be many degrees more faulty without being by several so trivial,
flat, and mesquin in taste. -1t can find favour only in the eyes of
a surveyor or builder, for there is not a single touch of the artist
perceptible in it. Perhaps even such a piece of honest, unso-
phisticated dowdyism as Marlborough House is the less offensive
of the two ; for to be at once dowdy and l‘Pretentious is, if not in-
tolerable, amusing—that is, ridiculous. Frederick of York was
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not a connoisseur of architecture himself, and he seems to have
trusted to very ill-informed advisers, although the royal Duke
might have known how dangerous it is either to trust or to be
trusted.

Thanks to Barry, we are now got out of that humdrum sort of
design which prevailed during the latter half of the last, and at
the beginning of the present, century ;—not that no mischief has
attended his example, because, to say the truth, many of his fol-
lowers, or those who fancy that they are following him, have only
caricatured hin. For Mr. Barry himself we do not claim any great
originality or inventive power, but exquisite taste and tact he
certainly possesses. There is artistic sensibility and sentiment
in whatever he does, the value of which may be best estimated by
the absence of those qualities in the same style as it i3 treated by
others.

As is well known, solicitous carefulness of finish is Mr. Barry’s
forte; which being known, it would seem easy for others to rival
him by bestowing equal ‘attention on the more delicate touches
of design—minor ones, perhaps, if considered only as so many
separate matters of detail, but very important and influential as
regards aggregate effect. Yet, although the means to be pursued
seem to be plainly enough prompted, they are not acted upon—at
least, not with anything like the same success. In their treat-
ment of the same style, Mr. Barry’s followers are apt to follow him
possibus haud equis; showing great inequality of taste, and ex-
hibiting together with carefuiness, perhaps, in some respects, care-
lessness in others,

Although like his two clubhouses, an asti;lar composition—con-
sequently deriving character and embellishment chiefly from fe-
nestration—this work of Mr. Barry’s has, along with a certain
family resemblance to them, many traits in which it differs from
them ; some of which are tolerabi'y obvious. In the first place,
the ground-floor is not so much raised above the level of the
street; in the next, it is treated as a distinct, rusticated basement,
without other dressing to the windows than what results from
the articulation and jointing of the masonry, which last is properly
expressed, because consistently so: whereas the other mode—now
unfortunately too much in vogue—of showing the joints only in
one direction, is not only un-Italian, but poor, monotonous, and
solecistical, inasmuch as it does not express bond. Among other
differences, besides that the principal cornice is here not so
prononcé as those of the two clubhouses referred to, it does not
terminate the elevation, but is surmounted by a balustrade. In-
stead of being a /a Sansovino—both meagre in design, and so ridi-
culously enlarged as to contradict its apparent purpose, and to
operate most disadvantageously, it being a scale by which the eye
is apt to judge of the dimensions of other parts, the balustrade
here is well proportioned, because it does not exceed the height to
which a parapet is necessarily limited. A balustrade on the top
of a building twice as high as those to the windows is a palpable
absurdity, because either the former is proportioned only to giants,
or the latter only to dwarfs. This may seem to amount to no more
than saying that Mr. Barry has in that respect avoided an absur-
dity ; but why do not others avoid it too? The design of the

rincipal-floor windows may be called astylar, in contradistinction
rom the microstylar decoration of the windows on that floor, both
in the Travellers’ and the Reform Clubhouse ; yet they areof not
less ornate character—in some respects even more so, if only on
account of the sculpture within their pediments—a touch of em-
bellishment to which we are by no means accustomed, and which,
though it may be deemed prodigal in regard to cost, is chaste in
effect, and not at all inconsistent with the elaborate finish and
richness of those window compositions.

We have omitted to mention that the building is intended to
form a town residence for the Earl of Ellesmere, and is situated
on the east side of the Green Park, and on the north side of
Cleveland-row. The elevation which we have given in Plate I.
is that of the south frout, abutting on Cleveland-row, and is
142 ft. 6 in. in length, and 68 feet high above the ground-line to
the top of the balustrade. The frontage next the Green Park is
122 feet. The whole of the building forms a square, of the above
dimensions, and contains complete suites of apartments. The
ground-floor is 20 feet high, and will be appropriated for the pri-
vate apartments of the noble owner, and tﬁe floor above to state
rooms. The north end of the mansion will be set apart for a noble
gallery, to exhibit the splendid collection of pictures in the pos-
session of the Earl.

[Jasvary,

CANDIDUS'S NOTE-BOOK,
FASCICULUS LXXXIX.

¢ ] must have liberty
Withal, as large a charter as the winds,
To blow on whom I please,”

I. This Fasciculus is dedicated to James Fergusson. Had
Candidus obtained—as he has endeavoured to earn—any palm of
desert in criticism, he would transfer it to one whom he acknow-
ledges his superior in westhetic philosophy. As it is, I can only
hold out my hand to him in token of sincere admiration and
hearty approbation; and by merely doing that, 1 shall probably
distinguish myself, mine being likely to be the only hand extended
to him in cordial amity—thus publicly at least, for his book*
abounds with such awful and fundamental heresies,—attacks
stereotype opinions and time-hallowed prejudices so unsparingly,
that it can hardly fail to excite a deep and rancorous feeling
against it, although whether it will meet with a bold and open ad-
versary is very doubtful. The writer has, as he himself says,
thrown down his glove to all comers; but he must have more than
ordinary courage who ventures to pick it up. Yet, whoever does
80 may be certain of having the good wishes, not to say the
earnest prayers, of numbers for his success in the fearful combat
—a comEat upon the issue of which so very much would be at
stake ; because, should the public champion of established opinions
and inveterate prejudices happen to be worsted—to be unsaddled
in argument, instead of anything being gained, positive mischief
would have been done to “the good old cause.” hat, then, is to
be done? Will the Institute throw lots to decide who is to go
forth to encounter the formidable wsthetic Goliath, who has
started up to disturb their drowsy slumbers?P—the arch-heretic, if
not the arch-fiend, who speaks of “the monkey styles of modern
Europe?” Monkey styles!—What a universal groan of horror
must have responded to that most audaciously libellous charac-
terization of our actual European architecture! Monkey!—the
epithet is really so unendurable, that 1 venture to propose in
amendment of it, that of—asinine,

1I. In no quarter has Mr. Fergusson sought for popularity, or
attempted to make himself friends, by flattering existing preju-
dices, and sparing, if not deferring to, erroneous yet long cherished
opinions. His startlingly bold estimate of Roman literature and
Roman art, must shock the classical scholar, and all those who
are interested in upholding the present vicious mode of education
established at our universities and public schools.—As little has he
spared the feelings of the aristocracy, for he gives it as his
opinion, that “there is not, as far as 1 am aware, one single indi-
vidual in the upper ranks of society who reall{\knows what art is,
or is seriously anxious for its advancement”! Nor has he the grace
to qualify such sweeping censure by adding: ‘“‘the members of the
Fine Arts’ Commission alone excepted.” At any rate, Mr. Fer-
gusson shows himself to be no courtier.—Perhaps he has made
friends with the painters: hardly that, when he observes that many
pictures would rank as works of art, “below a good souffiet or a
vol-au-vent, where 1 should certainly class many of the pictures
annually exhibited in London™!! It must be left to Soyer and his
fraternity to applaud what must scandalise the Royal Academy
and all other picture-exhibiting societies.—With antiquaries and
archaologists, Fergusson is not at all likely to stand in higher
favour than with painters, when he talks of “the infamous draw-
ing in the old paintings that adorn the walls or windows of our
cathedrals;” and adds, in a note, “Among the strange manias to
which a false system of art has led us, none is more exquisitely
absurd than the attempts often now made by a set of archaological
artists, to imitate these ancient productions, &¢.” Quite contrary,
too, to the servile doctrine hitherto inculcated by architectural
teachers of every sect and school, he ventures to declare that
“freedom and hope are the first true principles of greatness in art,
as in everything else; and servility and despair of doing better
than has been done before, must cramp the noblest genius, and
hide the highest aim.” Noble and inspiring sentiment! Yet, how
fraught is it with scornful reproach to an age which piques itseif
u%on its talent for the most direct and mechanical copyism, ar.d
which preaches up the most abject servility, and the most cowardiy
despair; “and when, as in modern Europe, art is retrograde, ard
its fundamental princip'les retrogressive, either to Greece, or Rome,
or to the Middle Ages.

* “An Historical Inquiry into the Principles of Beauty la Art, more especlally wi(;
reference to Aichitecture.” London: Lopginan, 1849,
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111. To the venerators of Vitruvius, Mr. Fergusson certainly
does not look for applause, for presuming to characterise their idol
as follows:—If there were no other work to prove it, that of
Vitruvius might alone suffice to show how little appreciation his
countrymen had either of the spirit or the aim of true art. From
the first page to the last of his book, there is not one expression which
shows that he had more sympathies for its beauties than might be pos-
sessed by an uneducated house-carpenter or stonemason: he merely
collects a set of dry formal rules from observed examples, and
repeats them as if he were writing a catalogue of minerals.........
That nation must have been singwlarly ignorant in art that could
Eroduce a work so cold and soulless as this, which shows so little

nowledge of the common-sense prosaic properties of his art, and
still less appreciation either of its beauties or its aims.”-—What,
then, is to be said of those who adopt it as a code and an oracle ?
That Vitruvius was a poor, plodding creature, there can be little
doubt; and if the man himself was not an arrant humbug, certain
it is that his writings have been made the means of humbugging us
moderns on the subject of architecture, and diffusing maudlin cant,
and that worst sort of ignorance—learned stupidity. 1 have said
as much as this before, and others besides Fergusson have ventured
to impugn very freely the writings of Vitruvius; so that although
many still speak of them, not for the purpose of vindicating their
worth, but as if their former credit was entirely unimpaired, there
is reason for hoping that the contemptible Vitruvian superstition
will die out—in this country at least—with the present generation
of thuse who have been trained up in it..—May the time not be far
distant when the writings of the Roman architectural classic will
excite not enthusiastic admiration, but unmitigated astonishment
—merely contemptuous wonder that so much fustian and so much
old-womanism should ever have been regarded as a compendium of
architectural philosophy.

1V. Aslittle as the admirers of Vitruvius will the fanciers of
the “Invisible Curves of the Parthenon” feel obliged to Mr. Fer-

sson, who is somewhat sarcastic—my readers know that 1 am by

ar too innocent ever to dealin sarcasm myself—upon that subject.
“The idea,” he observes, ‘““that a form, the existence of which can
be detected only by the most perfect mathematical instruments,
should be a cause of beauty in a visible and tangible ohject, is what
I can neither understand nor appreciate. 1 hope, however, it will
be tried in the next portico we build. Perhaps the failure of the
experiment may convince men that something more is wanted to

roduce a true specimen of art than such abject servility as copy-
ing not only what we can see, but what our eyes will not enable us
to detect even when pointed out. We have long copied what we
do not understand: it seems carrying the system to its acme of
absurdity, to attempt also to copy what we cannot see.”—Truly so:
the only way of refining upon such absurdity would be to bave
recourse to ponderation, and estimate buildings by the aggregate
weight of their solid materials. It is, indeed, extravagant a
T outrance for people to direct their attention to the most exqui-
site hair-breadth minuteness of mere measurements, while they
altogether overlook and take no account of those msthetic qualities
and effects which, although they elude the most cunning mechanical
a?preciation, contribute to the fascination of every genuine work
of art.

V. Not the least, perhaps, among Fergusson’s heresies, is his
attaching the importance he does to Polychromy, a species of de-
coration for architecture all along considered, till very lately, a
trait of harbaric taste, and not even so much as suspected to have
been practised by the Greeks; and which although it excited atten-
tion as matter of curious inquiry some few years ago, has led to no
results, and may be said to be again ignorec{—lt may, however, be
remarked, en passant, that such practice of the Greeks has been, if
not recommended for imitation, strongly extolled by Mr. R. N.
Wornum, in a lecture on Greek Art, lately delivered by him to the
8chool of Design, at Somerset House.—In this climate, polychromy
is hardly to be thought of for external decoration: it would no
more thrive here than would the plants of tropical regions; yet, as
we rear the latter in conservatories and ‘“palm-houses,” as botani-
cal curiosities and specimens of exotic vegetation, we might rear,
under cover and protected from the weather, a few specimens of
external polychromy. There would be nothing extravagant in
erecting, at the extremity of an avenue in a su-called “winter-
garden,” a full-sized model of the Parthenon, with all its polychro-
matic embellishment restored;—not, indeed, a model of the entire
structure, hut merely of its facade and pronaos; for which no more
costly material than wood would be required, nothing more being
becessary than to exhibit effect; and such exhibition of it would be
likely to settle the now doubtful question as to the taste which
sanctioned polychromy, far better than a thousand pen-and-ink
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debatings about, it, pro and con. As to the cost of such an experi-
ment, it would be to many a mere bagatelle—a far less expensive
folly, should it happen to be called one, than many of those in
which some of our millionaires indulge, or else do penance, in
order to obtain a little brief newspaper notoriety, in exchange for
some of their superfluous cash.—But Cynthius aurem vellit.

VI. If not externally, we easily enough might have architec-
tural Polychromy internally,—by which term, something more
than the employment of different-coloured materials, or painting
for the general surface of the walls, is to be understood. Never-
theless, we have not yet advanced heyond the application of co-
loured marbles, or the imitation of them in scagliola, for what are
considered the strictly architectural features in interior design and
decoration. Go into any of our most palatial clubhouses or man-
sions, and scagliola shafts to columns and pilasters appear to be
the bout de leur Latin of our architects in regard to architectural
decoration, progerly so called. For aught further they are con-
tent to be indebted to Mr. Sang, or Mr. Somebody-else, for whose
brushes they provide blanks of ample verge and space enough to
be filled up ad libitum. .

VIi. To return to Mr. Fergusson: were there nothing else
that 1 admire in him, 1 should admire the utter absence in
his book of that nasty, crawling, creeping, lickspittle, flunkey-
ism, which is the prevalent vice of a great part of the public
press at the present day, though it is equally the disgrace of
manhood and of criticism. Were he deficient 1n all besides, Fer-
gusson is the very reverse of a flunkey sycophant, and possesses
what in this age of wonders is the rarest, if not most wonderful,
thing of all—moral courage. And of such courage it requires not
a little to give utterance, as he has done, to some exceedingly
strong truths, that are likely to be equal.fy unpopular in every
quarter. When Welby Pugin attacked his professional brethren,
he imputed their degeneracy in a great measure to their Protes-
tantism, and, no doubt, reckoned upon ingratiating himself with
the Catholics—perhaps also with those whose antiquarian studies
and feelings prejudice them in favour of art as it was cultivated in
Catholic times. Mr. Fergusson, on the contrary, has ‘placed himself
in a very different position, and has made himself friends among
no party—at least, no existing one. Pugin’s cry was: Let us fo
back!—and backwards we have been going ever since; but Mr.
Fergusson's is: Let us go forward/—a matter far more difficult of
accomplishment than the other. Against that Forward, we have
thrown up barricades in the shape of inveterate frejudices. Be-
cause we cannot get forward all at once, at a sinie bound, we are
not to strive to get forward at all. Architecture has been brought
into a complete fir. Yet, strange to say, instead of the impossi-
bility—either real or imaginary—of getting architecture out of
that *“fix” being at all regretted, it is rather made matter for
triumph and congratulation; for we have, ere now, been told that
we ought not so much as to think of advancing a single step fur-
ther than those who have gone before us, and whose stopping point
ought to be considered the ultima Thule of the art, and of our am-
bition.

ON ISOMETRICAL PERSPECTIVE.
By R. G. CraBk.

In my last article on “Isometrical Perspective” (vol. xi., p. 294),
I gave an easy rule by construction to determine the axes of the
ellipse, being the isometrical projection of acircle, the angle OAB
being 30° (see the figure in that article). But it is sometimes
necessary to draw a vertical isometrical projection of a circle, as in
the case of a water-wheel, or a wheel of a locomotive, thus (fig. 1) :
Let ABCDEF G be the iso-
metrical projection of a cube, ¥ ¥
the side A B being in this case ,
drawn horizontal ; produce B s . \
to H, then the angle HBC =
60°; draw the two disgonals BF
and CG. The two diameters -
can be determined by con- :
struction by the last rule. But ]
as the angle CB G is in this i
case 30° the multipliers are |
therefore different. The num- ;
bers to be used as multipliers .
to determine the two axes, are A
respectively 1-408 for the trans-
verse, and 365 for the conjugate.
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Ex.—Suppose the diameter of a locomotive wheel is 6 feet ; re-
quired the transverse and conjugate diameters of its isometrical

projection.
Here 6 X 1'408 = 8°448 = the transverse diameter, F B
6 X 365 = 2190 = the conjugate diameter, CG.

When the angle HBC is 30°, then the rule in last article applies.
1t appears, therefore, that the elljpse in last article is the isometri-
cal projection, both of a vertical and a horizontal circle, when the
angles CFG and C B G are each 30°. But when the angle HBC
= 60°, then the ellipse, as alluded to in this article, is the isome-
trical projection of a vertical circle.

A E B
Fig. 2.

Fig. 8.
Sometimes it is necessary to find the isometrical representation

of an ellipse, in the case of an elliptical form of buildings. In
such case, when the transverse ang conjugate diameters of the
ellipse are given, the given ellipse must be circumscribed with the
rectangle A B D C (fig. 2), and then its isometrical representation -
drawn as in fig. 3. Bisect ab in ¢, and ¢d in f; draw cf parallel
to C A, and then the curve along the oblique axes can be drawn
with a trammel. It will be also proper to remark that the curve
has two pair of foci.

As many buildings are often required to be erected in the form
of regular pentagons and hexagons, it would be desirable to ex-
hibit some ways of drawing the isometrical representation of the
two polygons.

1. First, with respect to the Pentagon: it is a form usually re-
quired in permanent fortification, especially in citadels. In this
case, 1 shaﬁ give some numbers to enable any one to draw its iso-
metrical representation in the most commodious form.  Let
ABCDE (fig.4) be the isometrical representation of a pentagon ;
let A B be considered as unity : then will the whole height DF =
889 ; FH = -398; E H or H C = ‘810; the semi-conjugate dia-
meter of circumscribing ellipse = *49, and the semi-transverse =
‘89. By means of these numbers, we can easily draw the isome-
trical representation of the polygon when its side is given. The
circumscribing ellipse is not required, but_only the semi-conjugate
D O, to determine the centre O, where all the correapondincvra-
diating lines in the original figure must be drawn thereto. ith
regard to the making an isometrical representation of a fortifica-
tion, as Vauban's First System, or of Cormontaigne’s Modern Bas-
tion system, in the form of a regular pentagon, it is only necessary
to multiply the above numbers by 180, and then will be given the
number of times in length of the constructive lines of the isome-

trical representation.

D
. /\
. 0
A
Fig. 4. Fig. 5.

11. The Hexagon is commonly required, as being of & most con-
venient form for prisons, workhouses, &c., and can be easilly drawn
by a common-set square of 45°, as in fig. 4. First of all draw the
front side A B, and construct a square ABEF, and then complete
the remainder of the figure with the square, as before mentioned.
The method of construction is clearly elucidated by fig. 5. Al-
though the ellipse is exhibited, yet its representation is not neces-

Any other isometrical projection, as making it an angle of
30° would be extremely unsightly. This method of projectmﬁ
would, in many cases, be very convenient in drawing the nuts an
bolts of machinery, when exhibited isometrically. The above
method could be easily proved geometrically, but it was deemed
quite unnecessary to enter on so simple a matter.

—e
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THE GIANTS STAIRCASE, VENICE.

The celebrated Giants’ Stairs, Ducal Palace, Veni
the two colossal statues, by Sansovine, of Max’-s andwl:é;t:':‘xidoﬁ‘;!t‘;
summit), is formed out of the beautiful white marble of Carrara
and deservedly admired on account of the splendid effect of tl;;
material, as also the art that has been displayed in its decoration
With great taste, purple (lor ross0) marble is intermixed with thé
white in the square panellings into which its flanks are divided
From the exterior surfaces, beneath its perforated parapets. the
annexed engraving is a sketch of one single slip of tge sg’ul liEm'ee
as an example of the bassi-relievi of this interesting structurg It
appears that when originally planned, and when the scul to
worked upon it, no pains were spared, and no expense gr;xdp dr
in making this ascent a fit, appropriate, and wortgy upproac}%et(;
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the Doge’s palace—that the steps which the robed senators and
xreat men of the Republic were accustomed to ascend could not
be too rich or too nobly ornamented. On these steps, for the pur-
pose of producing a contrast with the white marble, an inlay of
metal was formerly introduced. Spoiled of these to-day, it is
still an object of great admiration. he huge, rough, but expres-
sive, tutelary divinities on the summit—emblems of the naval and
military prowess of Venice—by Jacobo Sansovino, impart to it a
high degree of interest, and have conferred upon it much of its
celebrity. They were placed upon their present pedestals about
the year 1566, though commenced by him some years previously.

The Giante’ Stairs is vivid in the recollection of all who have
seen it, and has been copied and contemplated by generations of
artists, It has been a favourite study with our Prouts, our
Leitches, our Stanfields, and our Turners, It abounds in histori-
cal and romantic associations; and no one who has read the history
of the Doges, but would remember it was these marble stairs

* Down which the grizzly head of old Fallero
Roll’d from the block.™

From Temanza’s “Life of Sansovino,”* we have collected some
of the following particulara of this excellent sculptor and archi-
tect. He was born in Florence, about 1479; died, aged 91, 1570.
His first studies were from the well-known cartoon by Michael
Angelo (the War of Pisa), which was ordered to be drawn for a
painting in the Council-hall at Florence, and which Michael An-

lo gained in competition over Leonardo da Vinci. It was a
great object of study among the students of the day, and Sanso-
vino upon this masterly production laid much of his foundation of
drawing the figure, and knowledge of design. From Florence he
repaired to the Eternal City, where he studied the Apollo Belvi-
dere, &c. Bramante, then the Pope’s architect, seeing Sansovino
modelling in the Vatican, and pleased with a small vase which he
held in his hand, that served him as an inkstand, and which he had
designed, ordered him to model in wax from the celebrated statue
of the Laocoon; giving the same example to three other young
artists likewise to copy. Raphael was to decide as to which was
the best among the four, and his approbation fell upon Sansovino.
This model was cast in metal, and was considered to be a most
perfect specimen. At this period, Sansovino derived advantages
from his inhabiting the same house with San Gallo, being in conse-
quence induced to go through a course of architectural studies,
Subsequently, he was with Pietro Perugino, and enjoyed the com-
pany of the first literati and architects of the day, among whom
was Cesare Cesariano (the commentator of Vitruvius), and Andrea
del Sarto. The praises he now received, and the fame he acquired
as a sculptor, though little more than the age of thirty, served as
a stimulus to exert his talents and produce works from which he
might command higher and yet higher commendation. Temanza
says (note. p. 13), it is not eav to fix the true period in which
Sansovino came to Vemice. Vasari places it in 1527, after the
sacking of Rome. In Venice he met with congenial spirits, and
the friendship of Aretino and Titian; upon which Temanza truly
remarks—*“ E tutti e tre formarono un Triumviralo in cui trovavonole
bell’ Arti come la lor residenza” (g 15). In 1529, Buono, the archi-
tect of the Procuratie, dying, Sansovino was posted in his stead,
with a provision from the State, and a house near the Orologia, on
the Piazza. He was considered to have shown some gkill in the
mode in which he repaired, by means of circles of iron toothed and
wedged, the cupola of St. Mark, which had been dilapidated for
many years. Some of the work was assigned to him in the school
della Misericordia, and in the church of 8. Francesco della Vigna,
though the elevation is Palladio’s; and very beautiful are his
bronze bassi-relievi to the doorway in the chapel royal of St. Mark,
which are given by Cicognara in the 2nd vol. of his *Storia sulla
Scultura.” He built anew the Zecca, in 1585, which is constructed
entirely of stone from Istria. The admired Loggia, at the foot of
the Campanile, was erected about 1540; the pedestafs, architraves,
and cornices of which are of the beautiful rosso of Verona, the
columns of the best Brescia and Grecian marbles, and the remain-
der of Carrara marble. It is richly adorned with statues, in niches,
of Pallas, Apollo, Mercury, and Peace; and bassi-relievi, emblema-
tical of the States of the Republic. The greater part of this most
elegant building is by S8ansovino; the rest by his pupils,

Frepemick Lusa.

. i’ubl!lbedl—nVenicf. 1752, quarto, with portrait, engraved from a paloling b; Titlan.
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IMPROVED SAFETY-VALVES.
By AvreEp Grroory, Esq., C.E
Fig. 1.

The above engraving shows an improved form of safety-valve
for steam-boilers, invented by Mr. Alfred Gregory, and described
in the Mechanic's Magazine, which has met with the approbation of

several eminent engineers.

The advantages do not require to be much insisted on. The
practice of overloading the safety-valve is much more common
than is generally supposed: sometimes it is the act of ignorance,
but most frequently that of will, not only endangering life, but
injuring the pocket also, in the destruction {which is very serious)
that ensues to the boilers, fire-bozes, &c. The number of fines
levied on locomotive-enginemen furnishes sufficient evidence of
the frequency of its occurrence.

Description.—Fig. 1, represents the safety-valve in a form appro-
priate for stationary nse. Fig. 2, another modification, on the
same principle, applicable to boilers of every deseription—locomo-
tive, marine, and stationary.

A A, fig. 1, represent the top plates of boiler; BB, the steam
space inside; C, the ordinary conical valve, having a perpendicular
spindle, to which a weight, D, is attached; E E, valve-box; FF,
a chain, which is connected to the valve at one end, and at its
other end to the short curved part of the lever G; H is a regulat-
ing weight; I, a shield to protect the valve from injury or inter-
ference; e, e, e, ¢, four bars or stops to the shield I, for frustrating
any attempt to damage the valve,

The mode of working is, for the steam to raise the valve, as
usual, when its })ressure exceeds that of the weight D, less the
lifting power of the lever G, and weight H. The weight D,
being inside the boiler, cannot be for any mischievous purpose got
at; and it is equal to the ertreme pressure allowed upon the boiler,
or may be made so by hanging weights to the eye-loop of D, which
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additional weights may be reduced, or altogether removed, as the
boiler deteriorates by wear. For any less pressure, according to
the working necessities of the engine, the engineer has the same
control over the valve as at present, by sliding the weight H, on
the lever G, which operates in taking off weight, regulating the
reduction as he pleases; but he cannot increase the load upon the
valve beyond what the weight D, inside the boiler, gives; for, if
hanging more weight on the lever G, he takes off, instead of in-
creasing pressure ; and, on the other hand, if raising the handle
end of the lever, it has no effect upon the valve, on account of the
connecting medium being a chain, which, of course, can only ope-
rate in one way, hanging loose, as it does, and throwing no stress
upon the valve when moving downwards.

Fig. 2 is another form, involving the same action, but instead of
the heavy weight attached to the valve-spindle, as before, there is,
inside the boiler, a lever M, having a weight N, and fulcrum at O,
equal in its effect to the extreme pressure allowed, and which ma
be reduced as the boiler, by use, weakens, by fixing the weight N,
nearer the fulcrum, convenience for which is shown. Instead,
also, of the protecting shield, as in No. 1, the blow-away steam is
here carried off by a double y-bent pipe, the accessible half of which
is made of thin sheet copper, strong enough to carry away the steam
as it blows freely into tEe air, there being then little or no pres-
sure; but if the steam be confined within it, through any wilful
attempt to plug the pipe up, the copper will rend (a result peculiar
to that metal); and permit the necessary escape. There is like-
wise shown a small roller P, to counteract the curvilineal action of
the lever M, and keep the valve-spindle from “sticking.” But
hoth this and the copper pipe are precautions no more necessary
than at present witlg the best constructed valves, and might
safel{ be dispensed with. The remaining partsand action of fig. 2,
are the same as fig. 1.

Both plans represent the principle of a valve, the mechanical
arrangement of which, however modified, embraces every ad-
vantage, as to security, of a ‘‘locked valve,” in frustrating any
attempt to overload it, either by accident or design, through igno-
rance or will, without the usual attendant disadvantages of incon-
venience, expense. &c., of a second valve, and liability to “stick”
by corrosion of parts through standing long unused, &c.—a liability
which the present form has not, as it is the engineers’ frequent
“working” safety-valve, which is a locked and limited one, but pos-
sessing all the facility of regulating his pressure that he has now,
though not allowed to exceed the fixed extreme safe point.

GEORGE STEPHENSON.

[The following communication was addressed to the author of
the article on George Stephenson ; but as it contains some inte-
resting facts and corrections, we thought it far better to give the
communication in the Journal, Our readers must see by the
numerous quotations, that the papers written in the Journal have
been got up with considerable ]}:\bour, and that the writer has only
stated that which is supported by some authority. We shall feel
particularly obliged for any information regarding the Life of
George Stephenson, as it is our anxious desire to make the memoir
as complete as circumstances will allow. It being a life so inti-
mately connected with the great advance of modern engineering,
it is highly desirable to make it as perfect as possible. On this
account, we have postponed the continuation of the memoir for
another month.]}

¢ Sra,—In reading the article on George Stephenson in the last
number of the Journal, 1 noticed some errors connected with
the description of the Stockton and Darlington Railway, which 1
thought it would be well to point out to the writer of that paper,
and to endeavour to correct them as far as I am able. Speaking
of the Stockton and Darlington Railway, you say, *this could
hardly be named as more than a tramway”:—now, from the very
commencement, this line was indeed a veritable railway; it could
not properly be called either a tramway or wagon-way:—In using
those terms, we ought to be careful to apply them according to
their proper and genuine signification, or serious errors may even-
tually creep into our descriptions of works of this class; and
which, may, in course of time, become perpetuated, and the true
meaning of the terms lost. Like railways, those three terms had
their birth among the extensive collieries of Durham and
numberland. The tramways are principally used
the purpose of conveying the coals from the working
the mine to the shaft, up which they have to be
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of the extensive collieries, these tramways will extend for three or
four miles. The gauge of the road is about 18 inches: the carriage
which runs upon this way is a small four-wheeled rolley or tram
(hence the term tramway). Upon this carriage is placed the basket
containing the coals. Previous to the introduction of tramways
and trams, barrows were made for this purpose, the corf or basket
being placed on the barrow, and a narrow flagged-way for the
barrows to run on was laid down, called the barrow-way,—which
term is even yet, in some cases, applied to the more modern tram-
way. Itis Eerhaps 150 years since the barrows and barrow-way was
superseded by the tram and tramway. The first tramways were
made of wood, and may still be seen in some places. The two

. rails were fixed together by a cross-sleeper and a 6-foot length of

double-way laid down at once. The wheels, of course, were
without flanges, and at first were made of wood, with an iron
rim: the wheel loose on the axle, and the axle also loose, to
allow for “play” on going round the sharp curves or turms:
after this, cast-iron tram-plates were introduced, and eventually
malleable iron; the weight of the latter about 441b. or 5 lb. per
foot. The flange was still a portion of the plate, and not
of the wheel: this form of plate is known as the “edge-rail.”

The wagonway is used for conveying coals from the pit to the
ships, &. The wagons hold 53 cwt. of coals, the Newcastle
chaldron, and are called chaldron-wagons: the wagon is placed on
four wheels, about 2ft. 6in. or 3 feet diameter ; the wheels have
flanges, and are wedged fast to the axle: they are of cast-iron.
The wagonways in the first instance were made of wood, and
lated with iron at the curves. A specimen of this way may yet
e seen in use at Mr. Curwens, Harrington Colliery, in Cumber-
land. The gauge of the Newcastle wagonway is 4 ft. 8}in. The
cast-iron fish-bellied T rail superseded the wooden one, and
eventually the malleable-iron raig took the place of the cast-iron
one ; the present wagonway rail weighs about 281b. to the yard.
After wagonways, came railways, which 1 need scarcely define.

* Had the Stockton and Darlington line been made solely for the

conveyance of coals from some individual colliery, it might have
been called a wagonway; but even then it could not with any pro-
priety have been named a tramway. But in the first instance, it
wasg constructed as a public railway; not merely for the purpose of
conveying coal-wagons, but for coaches, merchandise-wagons, and
all kinds of carriages for the conveyance of passengers, coals
from a great and extensive coal-field, lead, iron, and general mer-
chandise. Passengers have travelled on it from the first—hence
it was different in its application and uses from the old wagonway,
and different in its form from the tramway. 1 believe it was some-
times at the first designated as a tramway, but improperly so, as
you will see from my description of the latter: but in all cases it
is well to give to things their ancient and proper names.
Edward Pease, the faller of Joseph Pease, who was the member
of parliament, may be looked upon as the *“Father of Railways.”
It was through his strenuous endeavours and support that the
Stockton and Darlington Railway was constructed; and it was
chiefly in consequence of his patronage and support, that George
Stephenson was brought prominently before the public as a railway
engineer.

For “Hobarts of Etherly Pit,” read “Stobarts of Etherly.”

Joseph Pease was treasurer for the Great North of England,
but such is not uow the case, I believe; it is in the hands of
Hudson, or s portion of the York and Berwick.—The Peases, I
believe, were never connected with the Liddels as bankers, as you
state.

The line was not to ship coals from the *“Dale of the Tees,
between Darlington and Stockton:” there is no coal between Dar
lington and Stockton. It was to ship coals from the Auckland
coal-field and the Dale of the Wear, not the Tees.—In 1847, they
leased the Wear Valley, Bishop Auckland and Weardale, Wear-
dale Extension, and a portion of the Stanhope and Tyne or
Derwent Railways, also the Shildon Tunnel; the whole length,
instead of being 55 miles as you state, is, I believe, now upwards
of 90 miles.

Stephenson never tried any locomotives on the Hagger Leases
Branch; it was not opened until after he had left the line. But,
indeed, there was never a locomotive seen on this branch; it is
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The greatest work on the line was the bridge over the Tees, at
Stockton; it was originally a suspension bridge, of 281 feet span,
erected by Samuel Brown, R.N.; it was the first and only appli-
cation of the suspension principle for the support and continuation
of a railway. The experiment was not successful : the bridge had
to be supported, and was afterwards replaced by one of Robert
Stephenson's trussed girder bridges, of about 90 feet span; this
was, I believe, the first application of the trussed cast-iron girders
to such extended spans, The present bridge has been strutted
since the failure of the Dee Bridge at Chester.

You state, “the number of travellers was 428,514 (in 1847); of
these, it is said, 33,222 were by horse-coaches (showing that some
still ran on the line?, and 1,840 by coal trains; each passenger
travelling about 64 miles, and paying about 10d. as a fare.” I cannot
understand this statement at all as to the number of passengers
conveyed by horse-coaches, and the inference drawn from it,
seeing that there are no horse-coaches at all on the line. The

assengers travel from Redcar to Wolsingham, about 50 miles,

ere are three through-trains each way in the day, with inter-
mediate trains between Middlesbro’ and Stockton,and Stockton
and Darlington. The passenger-trains travel at about the same
velocities as the ordinary passenger trains on other railways; but
as to horse-coaches, there are none.

Again, you state, * It may be said that the manager (of the
Stockton and Darlington Railway) is now Mr. George Stephenson,
nephew of the engineer ; so that the name is still kept up.” This
is not the case. There i# a person of the name of George Stephenson
connected with the line, but not as manager; he fills some subor-
dinate situation, I believe, in looking after the coaching and traffic
at the Darlington Station, but is no relation to the late George
Stephenson, engineer. ‘I'he present engineer of the line is Mr.
John Dixon, who resides at Darlington, and is, since the death of
George Stephenson, the oldest railway engineer on the list. They
commenced together on the first of railways, the Stockton and
Darlington ; and after its completion he accompanied Stephenson
to the Manchester and Liverpool, and had a portion of the line
under Stephenson during its construction. After the line was
opened he remained on it for many years as resident engineer,and
was afterwards connected with several other of Stephenson’s lines ;
and is now engineer on the original line, where he and Stephenson
commenced their career as railway engineers upwards of a quarter
of a century ago. Had you been aware of the fact, and applied to
him, he could have given you every information on a subject which

ou regret so little is known about—viz., the Stockton and Dar-
ington Railway, the first great work on which Stephenson’s talents
were more particularly developed, and especially interesting on
that account. I have no doubt but he could also speak as to Ste-
phenson’s labours on the Manchester and Liverpool Railway, as
they were together during the whole of its construction. He was
intimately acquainted with Stephenson during the whole of his
career as a railway engineer ; and could speak of many little traits
of character, acts, and opinions of that eminent man, which would
have been of the greatest interest in your paper, as exhibiting
more minutely the workings of his mind ; which can be but imper-
fectly shown by the scattered facts from so many imperfect sources,
which you have, with praiseworthy labour, laid before the readers
of the Engineer s Journal,

The Stockton and Darlington Railway was the first public rail-
way that was constructed, and the ome on which gtephenson
more particularly commenced his career of railway engineering,
which was to do so much for the world. This was the beginning of
that system of railways which was eventually, and within a very
short period of time, destined to expand itself so rapidly, and to
attain such a magnitude and influence as to completely revolu-
tionise the previous system of travelling : within the short space
of a quarter of a century it has grown into a gigantic system,
aflecting, and calculated to affect, the whole of the civilised world.
When we consider what it has grown to, and the perfection it has
attained, well may we look upon the Stockton and Darlington
Railway, which stands as the first on record, with a degree of in-
terest. It wasa cheaply-constructed line ; and being the first, it
is a curious fact that this line, of all others, has been the most suc-
cessful to the shareholders, by realising the greatest profits; and
looking at it in an engineering point of view, we can scarcely de-
tect any material difference between the line as a whole, its bridges,
and other works, and that of the most recently-constructed rail-
way of the present day; although, in the latter case, we have the
experience and great practice of 25 years to effect, as one might
naturally suppose, great changes and improvements. There is
certainly a difference and improvement in tg

e locomotives and car-
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riages, &e., but scarcel; any in the railway itself. It is reported
that Hudson, or the York and Berwick Railway Company, have
leased the line for 22 years, at 15 per cent., and the branches at
6 per cent., and is about to enter upon it on the 1st of January
next: they have already given notice of going to parliament tv
get powers to lease.

Ycurs, &c.,

A Reaper oF TaE ENGINEER'S JOURNAL.

*.* Had I been connected with the line, 1 might have given you
more detailed information on some points; but from a long resi-
dence in the vicinity, and particular acquaintance with the facts,
I can vouch for the correctness of my statements.

THE COMBINED VAPOUR ENGINE.
THE INVENTION OF M. DU TREMBLEY.

The Combined Vapour Engine has recently attracted consi-
derable attention, in consequence of the announcements in the
daily and weekly press, and csused a large concourse of scientific

ersons to assemble at the engine manufactory of Messrs. llorne,
g‘ligh-street, Whitechapel, to witness the performance of the
engine. We were induced to pay two visits, to make ourselves
acquainted with its action, and to ascertain whether it possessed
the merits set forth by our contemporaries and the French commis-
sioners ; but in consequence of the clumsy character of the engine
exhibited, which we understand was constructed in France, we
were unable to satisfv ourselves as to the real value of the prin-
ciple upon which it worked. @~ We must, therefore, for the
present simply record what we observed, and give some extracts
from the Report of the commission, appointed by the French go-
vernment to examine and report upon its merits. The commission
appears to have devoted considerable labour and time in investi-
gating the character and value of the invention. When a more
perfect engine has been constructed, we hope we shall have an
opportunity of again investigating the invention, and be able to
lay before our readers a further description and the result of our
examination,

The accompanying engraving is a back view of the engine exhi-
bited. It will be perceived that there are two cylinders, each
8% inches diameter, with a stroke of 22 iuches. The pistons of
both are worked together, upwards or downwards, and are con-
nected to the same cross-head. The steam-pipe was connected
with a steam-pipe that was working another engine at rather high-
pressure, and only a small quantity of the steam was allowed to

ass through a throttle-valve, to work the Combined Engine.
The quantity of perchloride of formoyle used in the engine was
stated to be 40 lb., which costs 8s. per lb.; and the loss occasioned
by evaporation in a month is not more than 11b. It is intended to
use, instead of the formoyle, the perchloride of carbon, as being
considerably cheaper, its cost being only 8d. per lb.

The invention is applied either to a single engine, with two
cylinders and pistons {) and D), or, as is usual for maritime pur-
poses, two distinct engines with a cylinder and piston each. In
either case one of the pistons is acted upon by steam, and the
other by the vapour of perchloride, or of any other easily-vaporised
liquid. The steam-power is generated and applied as in the ordi-
nary engine; but, upon the escape of the steam from the first
cylinder (C), after having exerted its expansive force therein, it
passes into an air-tiEht case, termed a vaporiser (A), containiniz a
number of small tubes charged with perchloride or some easily-
vaporised liquid, penetrates into the space between, and thus comes
into contact with the entire surface ostpthe tubes.

The faculty of absorbing caloric possessed by liquids of the
before-mentioned class is so powerful‘: that, immediately upon the
steam cominq in contact with the surface of the tubes charged
therewith, a large portion of the caloric of the steam is absorbed
by the liquid in the tubes, which becomes thereby vaporised; and
the steam, being thus deprived of its caloric, is immediately con-
densed, and is then returned into the steam-boiler, or, being by
this process perfectly distilled, may be applied for cuiinary or any
other purposes for which pure water is required.

The vapour thus obtained, by the action of the steam upon the
perchlorige or other liquid in the tubes (A), is conducted into the
second cylinder (I)?, and, after exerting its elastic force (which is
greater than that of steam), upon the piston in the second cylinder,
18 condensed, and, by means of a force-pump, is returnedinto the
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vaporiser (A), which it thus keeps regularly supplied, and is
alternately vaporised and condenset‘r.

THE COMBINED VAPOUR ENGINEL.

References to Engraving.

A, Vaporiser of the perchloride, serving also as a condenser of the steam.
B, Condenser of the vapour of the perchloride.—C, Cylinder in which the
steam acts.—D, Cylinder in which the vapour of perchloride acts.—E, Air-
pump withdrawing the water resulting from the condensation in apparatus
A.—F, Air.pumps withdrawing the perchloride after condensation in appa-
ratus B, and conveying it hack to feed-apparatus A.—G, Pump re-conveying
the eondensed steam to feed the steam-boiler.—H, Pump to supply water to
the apparatus used to prevent the escape of the perchloride ahout the piston
rods.—I, pump conducting cold water from the well to apparatus B, to con-
dense the perchloride vapour.—J, Apparatus tu cause the vacuum in the dif-
ferent parts of the engine where the perchloride acts.

No. 1, Pipe through which the steam is rupplied to cylinder C.—2, Pipe
through which the perchloride vapour is supplied to cylinder D.—3, Pipe
through which the stearn escapes for condensation in apparatus A, after hav.
ing performed its work in cylinder C.—4, Pipe through which the perchlo-
ride vapour escapes for condeusation into apparatus B, after hasing per-
formed its doty in cylinder D,

We take the following extract from the Report of the French
Commissioners, appointed in 1846, to test the capabilities of the
Combined Vapour Engine, which extract explaine the principle of
the engine, and the mode and result of the experiments thereon :—

“The ether-hydric apparatus was constructed in consequence of
the favourable opinion given by the Board of Works as to the
possibility of making use of the caloric lost in the ordinary mode
of condensation to vaporise ether. Two engines, of 10-horse
power each, were coupled upon the same beam: the one supplied
from a hoiler (for 10-horse power) acts in the usual manner, by
the introduction of steam and its discharge after expansion. The
condensation of this steam takes place in a receiver containing a
number of small tubes previously filled with ether. This liquid.
owing to its avidity for caloric, robs the discharged steam of its
keat and is vaporised at a pressure depending upon the tempe-
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rature and velume of the discharged steam. The other engine,
identical with the former as to its diameter and the motion of its
piston, works under the influence of ether-vapour: it 1eceives this
vapour during a portion of its motion, and discharges it after
expansion into a receiver, similar to the former, kept constantly
at a very low temperature by a continual injection of eold water.

“Taking care to adapt to each engine a proper expanding appa-
ratus, we are ensbled to regulate, at will, tge introduction and the
expansion of vapour in each cylinder, and thus combine these two
elements of power—expansion and volume of steam for the former,
and expansion and volume of ether-vapour for the latter; so as to
arrive at a total maximum force, with the smallest expenditure of
steam, or, which is nearly the same thing, with the smallest ex-
penditure of fuel. The working of the two engines was satisfac-
tory, and the apparatus fit to be employed without any alteration
whatever in its construction.

“Having once ascertained the certainty of its ability to work in
perfect security, we have endeavoured to ascertain the force de-
veloped under the three following cases: 1st, of a steam-engine
working alone by waste steam; 2nd, engines coupled, the one
put in motion by the expansion and condensation of steam, and the
other likewise by the expansion and condensation of ether; 3rd,
of an engine working alone by expansion and condensation of
ether.

Force produced.—*“The index was placed over the cylinders
during the various experiments; a lever acted constantly on the
main axle. The general conclusions we arrived at are as follows:
—As regards the force measured upon the piston by means of the
index. The diagrams drawn by the ether-vapour exhibit always
an excess of power over those drawn by the steam. The final
pressure of the ether is generally greater than that of the steam;
rarely upon a level with it, but never less. The two cylinders
being equal, it follows that, when a volume of steam is discharged
at a given pressure into the ether-vaporiser, a volume of ether-
vapour is obtained—at the very least, equal, and of the same pres-
sure. Several times an excess of pressure was gained of 10, 20,
and 30 per cent., with an equality of volume. If then we con-
sider the combined effects of these engines proportionally to the
mean pressure given by the diagrams, we must conclude that, by
the employment of ether, a force measured by 100 becomes at
at least 200, at times 210, 220, 230, with the same expenditure of
fuel.

“Thus have we verified and evidently exceeded the inferences
drawn from the experiments made in 1846 at M. Phillippe’s, and,
consequently, confirmed the favourable conclusions in considera-
tion of which the Council propused a more decisive trial, to as-
certain whether the use of ether doubles the power without adding
to the consumption of fuel.

“Extract made from the diagrams of the index, taken from ob-
servation of the arm of the lever, placed so as to measure the
power of the two engines coupled together, the lever gave 80, 90,
105, and even 120 kilogrammes, at 40 and 46 strokes, the weight
attached to the lever in the experiment being from 38 to 42
kilogrammes. The steam-engine, by itself, was unable to lift
the weight attached to the lever, Being from 88 to 42 kilo-
grammes: it stopped immediately upon tightening. The ether-
engine, by itself, lifted it without difficulty, with a load of about
200 kilogrammes and more; that is to say, that a direct and con-
tinual injection of steam into the ether-vaporiser, produced upon
the ether-engine alone the maximum of work given by the lever.”

The inventor observes: “ The Report omits to take notice of
the vacuum, which in this engine gives a power of as much im-
portance as the power of both vapours combined. An examina-
tion of the gauges affixed to the engine at Mr. Horne's, will ex-
plain my meaning. The pressure of steam on its entrance into
the steam cylinder, as given by the indicator, was only 5 Ib. per
square inch (the piston making 46 strokes per minute); whilst the
power of the vacuum, caused by the condensation of the steam.
and acting in conjunction with it, upon the piston in the steam
cylinder, as given by the indicator, was double, viz., 10 lb. per
square inch: total power exerted in steam cylinder, 15 lb. per
square inch.—In the other or perchloride cylinder, the expansion
of the vapour was equal to a power of 21 lb. per square inch, and
the vacuum of 81b. only: together, 291b.; or an average pressure
in the two cylinders combined of 221b. per square inch, without an
expenditure of more fuel than is necessary to produce a power of
steam of 5 lb. per square jnch.”

—
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- ends of the transepts, There were three inconostases ot

.e class described by Herr Haliman, in his able paper on the
Greco-Russian Churcx contained in the second part of the
“Transactions of the insﬁtute," The plan, therefore, is simple
and majestic—its parts well defined and presenting a great variety
of effects. The perspective view also offers a busy and pic-
turesque aspect, The lofty spire and the central dome, sur-
rounded by its four minor turrets, has an effective and distinct

ChUTCNES WE BLUUIU CAPBUL WIS LUT WTBS THU WuUmiu sbasss v pases -
cipal entrance, and consequently would receive the greater degree
otP embellishment, But in this instance there are two nobls por-
ticoes at the ends of the north and south transepts; ootastyle,
like those at the east and west end, but having a depth of three
intercolumniations, instead of one, with deeply~-recessed large
niches, the whole composition being in imitation of that at ¢

Panthean of Rome in every respect. Apparently, this greater
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THE CHURCH OF ST. ISAAC AT ST. PETERSBURG.
ERECTED BY THE CHEVALIER DE MONTFERRAND,
( With an Engraving, Plate I1.)

Description of the Church of St. Isaac at St. Petersburg. By
T. L. Doxavrnson, Esq.—(Paper read at the Royal Institute of
British Architects.)

One of the most important features of this Institute is the noble
body of distinguished professors of our art, who compose the list
of honorary and corresponding members. It forms the immediate
link of connection between the professional men of this and
foreign lands. We have thus the privilege of knowing the impos-
ing edifices which arise in the principal cities of the continent,
and are stimulated by their example, instructed by their genius.
1f in point of some facilities in matters of construction, we have
the n(r\?nntnge of them, th%v on the other hand, have more fre-
quently the opportunities o i:ringing into co-operation the sister
arts, and by tge abundance of the means placed at their disposal,
can more profusely adorn their edifices by the production of the
pencil and the chisel, and by an abundance of rare and exquisite
materials, such as granite, marble, bronze, and precious stones,
can give that splendour of enrichment, in vain to be looked for in
our modern buildings, until the present completion of the House
of Lords, by our distinguished member, Charles Barry.

I have had occasion in a previous session to call your attention
to the stupendous column of Alexander, erected by the present
Emperor of Russia, to the memory of his predecessor and beloved
brother, after the designs of the Chevalier de Montferrand. In
that work we particularly admired the monolithic shaft of granite,
and the mechahical means employed in the elevation of the huge
block. The chevalier, our honorary and corresponding member,
has since favoured ue by sending to the library a superb volume,
illustrative of the magnificent church of St. Isaac, just completed:
a monument of such leading consequence in every respect, and
holding so important a rank in the cathedral churches of Europe,
that it well deserves a passing notice, as introducing us to a peculiar
combination of plan, and an application of granite and iron, and
other ingenious processes, on so large a scale, and in some points
of 80 novel a nature, as to be very instructive and interesting.

The origin of the church of St. 1saac dates from the foundation
of the city of St. Petersburg; for Peter the Great conceived the
idea of erecting a place of worship under the invocation of this
saint; but he was not able to do more than construct a provisional
church of wood in the Naval Yard, which was shortly after burned.
The Czar then laid the foundation, in 1717, of the second church
of 8t. Isaac, not far from the Neva, on the site of the present
palace of the Senate,

This church was also partly burned by fire in 1735, and the
quarter of St. Isaac becoming more populous, and a place of
greater resort, the Empress Catherine directed the erection of a
new church in honour of this saint, in that part of the city, and
the architect Riualdi prepared the designs, and it was commenced
in 1768. It was intendeg to build this church entirely of marble,
but the death of the Czarina took place when it had only been
carried up as high as the entablature, and the Emperor Paul 1.,
anxious to clear away the immediate vicinity of the church, in
order to render the site less obstructed, and the original plan
more complete, directed the architect Brenna to finish it provi-
sionally; in the mean time omitting or diminishing seme of the
principal features, until its proper completion, when a develo
ment more commensurate with the ideas of the emperor, the
church, and the people, could be carried into effect.

The plan of this church was strictly in conformity with the tra-
dition and usages of the Greek church, the national rite of the
Russian empire. It consisted of a Greek cross, of four equal
arms, having apsidal ends, the intersection or crux of the arms
being surmounted by a dome with four abutting chapels at the
angles, also surmounted by internal domes and exterior steeples.
There was a projecting tower at the west end advancing consider-
ably in front of the mass of the church, with a lofty steeple and
entrance doorway; and there were doorways at the north and south
at the ends of the transepts, There were three inconostases of
the class described by Herr Hallman, in his able paper on the
Greco-Russian ChurcK contained in the second part of the
“Transactions of the lInstitute” The plan, therefore, is simple
and majestic—its parts well defined and presenting a great variety
of effects. The perspective view also offers a busy and pic-
turesque aspect, The lofty spire and the central dome, sur-
rvunded by its four minor turrets, has an effective and distinct

character, devoid of monotony, althongh perhaps not very pure in
detail, or severe in its composition as a whole. The outside di~
mension of the square mass of the church was 173 feet. Its
greatest width from outside to outside of the apsidal ends of the
transept was 222 feet. Its extreme external length from the front
of the tower to the exterior of the eastern apsis 280 feet; conse-
quently it was an edifice of no mean dimensions.

The magnificent ideas of the emperor, who desired to havea
temple commensurate with the vast empire over which his rule ex-
tended, led him to submit to public competition the J)roject for the
new fabric; but none of the plans submitted seemed calculated to
meet the public expectations.

Alexander the First then directed the Chevalier de Montferrand
to prepare designs, with the express command, to preserve as much
as possible the old church, particularl{ the space occupied b]& the
three inconostases, or altar screens, already consecrated. any
projects were consequently submitted to the Czar, who adopted
one, which seemed best adapted to the special purpose of its desti-
nation, and combining best with the buildings by which it was
more immediately surrounded.

In order to carry the works into effect, the architect immedi-
ately proceeded to clear the locality and to erect spacious work-
shops, offices for the clerks, habitations for oertain of the police
and officials, barracks for a military guard, s steam-engine, and
other indispensable contrivances.

The foundatious were immediately excavated to the depth of
above 33 feet below the surface of the ground. Fir piles were then
driven throughout the whole extent, 12inches in diameter and 21
feet in length, their distance apart being equal to their diameter.
The earth around the heads of the piles was cleared to the depth
of 14 inches, and charcoal driven in to fill up the vacuity, and the
whole surface presented 10,762 piles.

Upon these were placed two courses of granite, composed of
large blocks. The points of support, and particularly the founda-
tions of the four piers of the dome, were also earried up in solid

anite, and the rest filled up with ordinary construction, but

orming a regular mass of compact masonry throughout the whole
surface of the monument.

While these works were proceeding, the architect was directed
to proceed to Finland, to examine the quarries whence were to be
extracted the forty-eight monolithic blocks for the shafts of the
columns of the portico. These quarries are situated in two small
islands on the shores of the Gulf of Finland, between Vibourgand
Fredericsham. These shafts in the rough were 7 feet in diameter
and 56 feet long. They were embarked two on a vessel, and then
transported by the Neva to St. Petersburg, and there finished off.
These columns are certainllx the largest ever employed for such a
purpose. Those of the Pantheon at Rome are only between
46 and 47 feet long, and they exceed in size any others of antiquity
now remaining. The peristyle of the dome has 24 columns, 42 feet
high. Those noble columns, which many of us know, in the Baths
of Diocletian, and those in the Baths of Caracalla, are only 38 feet
high.

?Again, there are 32 columns in the steeples of this church, also
monoliths ; they are 30 feet high—thus presenting a series of 104
monolithic columns in granite ; in number and size, and costliness
of material, excelling every other monument of ancient or modern
times, -

We will now proceed to consider the plan of the building, which

resents the elementary tyge of the Greek cross, S’ll' he e V-
ing, Plate 11., exhibits one half of the plan, the south side of the
catiledral, the other half being precisely similar.) This, however,
is hardly marked with such distinctness as in the older church,
there being several supflementary chapels and vestibules, which
give somewhat of complexity to the arrangement. In the centre
is the intersection of the four equal armsoI the oross, surmounted
by the dome; and again at the extreme angles of the paralielo-

am are four square divisions, surmountedn{ the four steeples,
g‘rhe church is placed due east and west—the altar to the east,
with its several iconostases, and the principal entrance at the west,
with its three doorways under an actastyle portico, projecting only
one intercolumniation from the body of the building. The east
end has a similar portico. In the ordinary arrangement of
churches we should expect that the west end would form the prin-
cipal entrance, and consequently would receive the greater degree
oxP embellishment, But in this instance there are two nobla por-
ticoes at the ends of the north and sonth transepts; octastyle,
like those at the east and west end, but having a depth of three
intercolumniations, instead of one, with deeply-recessed e
niches, the whole composition being in imitation of that at ¢
Panthean of Rome in every respect. Apparently, this greater
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magnificence at these points arises from local considerations, as
facing more important approaches and more imposing public
edifices, The bases of the columns of these porticoes, as also the
capitals, are of bronze; the shafts 6 ft. 6 in. in diameter, 11 feet
apart, and 45 ft. 6 in. high, giving a total height to the columns,
including the base and the capital, of 56 ft. 6in. The entablature
is 14 ft. 6in. high: together 71 feet. Each portico is surmounted
by a pediment, crowned by statues; and the summit and acroteria,
and the tympanum, are enriched with bronze groups. This order
runs round the whole exterior of the church, and has above it a
double attic, equal in height to half that of the entire principal
order—an enormous disproportion, which renders the building top-
heavy, and tends to detract from the vastness of the order beneath.
It is most likely that the architect may have adopted this lofty
attic to hide the roof; but the expedient has been more destructive
:g the c;_ﬁect of the building than the apprehended unsightliness of

e roof.

We will now enter the church under the western portico, and
immediately we are admitted into a vestibule, similar to the
narthex of the ancient Christian temple, with smaller vestibules
to the right and left, which are surmounted by the steeples already
alluded to. There is a centre nave, 43 feet wide, 175 ft. 6 in. long,
upto the iconostasis, and presenting a total length, from the inside of
the eastern to the inside of the western wall, of about 278 feet.
The greatest width inside between the walls is 153 feet.

The grand iconostasis, of white marble, rises up and forms the
altar-screen, or image-bearer, in front of the large piers which
terminate the eastern arm of the cross. It is 150 feet wide and
70 feet high.

Three steps lead up to the level of the altar platform. There
are three lofty circular-headed doorways, about 14 feet wide by
34 feet high. The priucipal order is 46 feet high, the eight Co-
rinthian columns 37 ft. 6 in. high, the shafts and tﬁose of the pilas-
ters are fluted, and consist of exquisitely inlaid malachite from the
Y)rovince of Perm, discovered in 1831 in a copper mine of M.

emidof, the largest seam ever known, being 17 ft. 6in. long,
8 ft. 2in. wide, and 4 ft. 6 in. high; the weight of which mass has
been calculated at 120,000 Ib., or 50 tons. The bases and capitals
are of bronze gilt—I should state that there is a cylinder of cast-
iron to each column, forming a core, covered by a brass cylinder,
to which the malachite is attached, the pieces being fitted with
such exquisite skill that the columns and pilasters appear to be of
one enormous block. The whole iconostasis has incrustations of
porphyry, jasper, malachite, and other precious stones of the
country. An attic 20 feet high rises above the order, which in the
centre is again surmounted by a supplementary attic, flauked by
two angels, and forming the pedestaf upon which is raised the
cross, with a group of angels at the base in the attitude of prayer,
g:ief, and devotion. Groups representing the resurrection of our

viour, and the ascent of the Virgin Mary, flank the circular-
headed aperture of the central doorway. There are three tiers of
pictures of saints, the Virgin, our Saviour, and the Almighty, who
occupy the central compartment, and other sacred personages the
side divisions, all painted on a gold ground, clad in rich vestments,
and bedecked with jewels. In conformity with the canons of the
Greek church, there are no other figures in relief than the angels.
The door which closes the centre aperture is of silver, 34 feet high;
the side doors are of marble. A profusion of lamps, all of massive
silver, are pendant from the ceiling, hanging in front of the
pictures.

Bebind the iconostasis are three sanctuaries, the central one
with the high altar, which is surmounted by a baldachin, or
canop{, supported by eight marble columns. Each of the side
. chapels has its own iconostasis and altar, dedicated respectively to
8t. Alexander Newsky and St. Catherine. These secondary icono-
stases are 40 feet wide each, and above 25 feet high, but a central
attic and surmounting group of the Ascension increase the total
height of the loftiest part to 40 feet. They are of white marble,
designed in the cinque-cento style, and elaborately ornamented
the panels being filled with Forgeous pictures of saints on a golci
ground. But, in truth, all these paintings, although executed
with consummate art, are but temporary, as they are ultimately to
be taken out and replaced with resplendent mosaics. In fact, this

oup of three sanctuaries, with their iconostases, altars, and side

oor-screens, dividing the.central altar-place from the side chapels,
composed of the most exquisite marble, profusely enriched with
sculptures, paintings, and bronze gilt, maY(e a dazzling group, of
which we can form no adequate conception, even if we can in
imagination realise the restoration of the sanctuary of the most
ornate of our principal cathedrals, carved and painted throughout
—emblazoned in d.f the pomp of the most profuse polychromy,

[JaNvary,

and abounding with statues and groups of the Saviour, the Virgin,
the Patriarchs, the Prophets, the Apostles, Saints, and Martyrs of
the religious calendar of the middle ages,

The general decoration of the interior of the church consiste—
first, ofi low stylobate or dado, nearly 5 feet high, above which is
a Corinthian order of columns and pilasters, 42 feet high; and
this is again surmounted by a lofty attic, with pilasters and cor-
nice, 21 feet high. The loftiness of the attic, being half that of
the principal order, detracts materially from the importance of
the order; and, in fact, there seems no necessity for dividing the
height into two, for if the outer order of the porticoes had been
continued inside, the effect would have been nobler, and the ex-
pectations of the beholder, excited by the proportions and scale of
the outer order, would have been realised also within the church.
From the top of the attic spring the vaultings of the eeilings of
the church, which are sumptuously enriched. The cornice of the
attic is not of sufficient importance to act as the impost of the
vaultings. The intersection or crux of the arms of the cross is
surmounted by the dome, 96 feet in diameter, and 196 feet high
from the pavement to the cupola of the lantern, and 332 feet to
the top o}) the cross. Immediately over the pendentives formed
by the intersection of the vaultings, and the naves and transepts,
is a lofty stylobate, 27 feet high, in the periphery of which are
twelve angels, 19 feet high, supporting consoles.

The wall of the drum of the cupola is pierced by twelve circular-
headed windows, and the order, 46 feet high, is Corinthian, like
that of St. Peter’s and our own St. Paul’s, snd most other similar
cathedrals. The pilasters are fluted. The dome rises to a height
of 40 feet above tﬁe entablature of the order of the drum. Itis
uot divided into compartments, but forms a vast plain surface,
decorated with a picture of the celestial glorification of the Virgin
Mary. In the centre of the dome is an aperture 21 feet in
diameter, opening into an upper dome, formed by the interme-
diate cone, and on the surface of this is also a painting of the glori-
fication of the Redeemer. The whole surface of the walls of the
interior of the church and vaultings, with the columns, pilasters,
and dressings, are all cased with white and various coloured
marbles, from Finland and Italy; the bases and caps are of bronze
gilt, in or-molu. For the purpose of procuring a white marble,
superior even to that of Carrara, a Tuscan company undertook to
open a néw quarry at Seravezza. Bridges were constructed over
torrents and ravines, roads were formed on the sides of perpen-
dicular rocks, and habitations and workshops were erected for the
workmen, in order to provide this chuicer material. The marbles
from Finland were red, violet, black, and mixed, and were used
in the mosaic pavement, in the construction of the basement, and
in the four smaller cupolas to the steeples, at the angles of the
church. The Chevalier de Montferrand has paid great attention
to the decoration of the vaultings of the interior, which are dis-
tributed in large divisions. Forty colossal figures, in high relief,
of galvanised bronze, and in the proportion of 21 feet high, form
the chief features of this decoration. They represent the pro-
phets, patriarchs, and angels, with their various attributes. Some
stand on corbels; others are seated within niches.

Before continuing the notice of the building, perhaps I may be
permitted to call attention to the enormous application of the
electrotype or galvano-plastic process in the sculpture of this
catbedraf by the architect. After having made very important
experiments, he was authorised to adopt this mode in the execu-
tion of the metallic sculptures and carvings for the following
reasons:—

1. The identical reproduction of the sculpture without chiselling.

2. The lightness of the pieces, which enabled the architect to
introduce sculptures of higher relief than any hitherto known,
and to fix the pieces suspended from the vaultings, without fear
of accident, or of their being detached.

N 8. The great saving of expense between these castings and in
ronze.

The gilding also was effected by the same process, and presented
equal advantages.

The seven doors of the cathedral will be of bronze and electro-
type, the framework being of the former, and the sculptural parts
of the latter. Three of these doors are 30 feet high, and 14 feet
wide; the four others 17 ft. 8in. wide. They contain fifty-one
bas-reliefs, sixty-thiee statues, and eighty-four alto-relievo busts,
of religious subjects and characters.

There is 8o remarkable a departure in the construction of the
dome from the systems hitherto adopted, that I shall be perhaps
pardoned in trespassing further on your attention by describing,
with the aid of the engraving, the whole assemb of this

. important feature.
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In alluding to the cupolas previously erected, the chevalier pays
a just tribute to the genius of our illustrious Wren, and recog-
niees St. Paul's “as the only existing dome presenting an irre-
proachable solidity.” He, therefore, adopted the principle of Sir
Christopher, carrying it out in a combination of wrought and cast
iron, and hollow pots.

The walls of the drum of the dome are carried up in solid con-
struction of brick, with tiers of stone bond, and are above 8 feet
thick. On the level of the top of the cornice of the circular
colonnade, which girds the drum, there is a series of twenty-four
east-iron ribs A, the feet of which rest on a cast-iron plate B, 7 feet
wide, which runs quite round the circumference. The lowest
division of each rib rises to a height of about 23 feet; in its
narrowest part is 3 ft. 4 in. wide, in its broadest 5 feet, with upper
and lower ribs, and the central part lightened by large apertures.
At their head all the ribs are attached to a horizontal plate or
curb, C, 6 ft. 3in. wide, which follows the periphery of the dome,
At this height the rib is divided into two g, ¢', the one part ¢ about
2 ft. 6in. deep, following the sweep of the inner dome for a height
of 20 feet; at its summit bolted to a cast-iron perforated cylinder
D, 2 feet in diameter, and 7 feet high: this forms the central
aperture at the summit of the inner dome. The other part d’,
follows the line of an intermediate cone, with a catenary outline,
and similar to the one in our St. Paul’s: it is also 21 feet long,
and 2 ft. 6 in. deep, and perforated to render it lighter. At this
height the heads of the ribs are again secured to another horizon-
tal plate or curb E, which forms a complete circle, and is 8 feet
wide; and this curb and the ribs are tied to the cylindrical open-
ing of the inner dome, already mentioned, by radiating beams, e,
2ft. 3in. deep. The conical ribs have then another length of
21 feet, a”, and their heads are again connected by another hori-
zontal plate, F, from which spring the circular ribs, a”, about
16 feet long, forming a dome to the intermediate cone, and their
heads also bolted to a cylinder G, 8 ft.6 in. in diameter,and 18 inches
high. But the upper portion of the ribs diverge at top, so as to
form a base for the octagonal cupolino, H, which consists of a
series of cast-iron story-posts, ribs, and bracketings, inclusive of
the dome of the cupolino, with itsball and cross at the apex, which
last are of brass gim The filling-in between the ribs consists of
pots, the surfaces of which were subsequently rendered with
plaster, and painted with sacred subjects. The sphere of the
outermost or third dome, J, consists of a series of wrought-iron
T ribs tied to the conical dome by rods,j. The external face of
this outer dome is divided by twenty-four bold ribs, and is covered
with bronze, gilt in three thicknesses of leaves of ducat gold.
The three principal gilders of St. Petersburg were charged with the
inspection of the execution of this portion of the work, and rejected
every leaf that had the slightest spot or blemish.

The whole entablature and flat, and the balustrade over the peri-
style of the drum of the cupola, likewise consist of cast and wrought
iron framing, faced with plates of copper, to form the profiles and
mouldings. The twenty-four pedestals of this balustrade carry
winged angels of bronze, above 9 feet high, each of a single casting.

The quantity of metal employed in the dome is as follows:—

Ducat gold . . . U7D.
Copper . . 524 tons.
Brass . 3214 tons.
Wroaght.iron . . LY tous.
Cast-iron . . 1068 toums.

Total 1960} toms  2471b,

The foresight of the architect has provided the following pre-
cautions against lightning,—much the more liable, as the summit of
each dome is in metal: at the top of the crosses of the bell
towers and of the cupolino of the central dome are rods of platina,
terminating in a point: each domeat its springing has isolated iron
conductors, which go down to the roofs; and in the direction of
the cast-iron rain-water pipes are continued in the interior of the
walls down to wells in the basement, the overflow of which dis-
charges into the town sewers. .

In justification of the system here employed let the architect
speak for himself:—‘‘We think,” says De Montferrand, “the
mode we have adopted superior to that of any other cupola. For
what ean be more absurd than those vaultings raised 250 or 300
feet in the air—whose frightful weight, unceasingly in action,
tends to disunite the points of support which uphold them. Our
new system offers a stable combination, which allows of no dis-
union—which has no thrust, and which reduces to a tenth the
weight of nn{ previous combination. In our plan, the iron and
bronze entablature of the peristyle of the drum is not & mere
architectural embellishment: it is a solid girdle, which embraces
firmly the dome, so as to give it a great stability; and can the
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superiority of this system be contested, when it is considered, that
here is employed the material which can alone, with prudent care,
brave the effects of a rigorous climate?”

The arches and vaults of the nave and transepts and the soffits
of the porticoes are carried out in like manuer by means of cast-
iron girders, to which are attached the marble facings and decora-
tive embellishments.

The roofing is wholly of iron, covered with copper. There are
thirty-four small columns of cast-iron, resting on the walls and
vaultings of the ceiling. These are tied together by a series of
invert,egs queen trusses of wrought and cast-iron mixed, about
6 feet apart, with wrought-iron lathing to receive the copper.
The whole presents a very light effect, and is very simple in its
combination; and although the roof rises about 9 feet above the
level of the attic outside, yet it is not seen unless by those at a
very great distance from the building.

In determining the thickness of tie drum of the cuBola, M. de
Montferrand has adopted the principle laid down by Fontana, of
making the thickness of this cylindrical wall equal one-tenth of
the internal diameter; although Rendelet and others allow a
much less thickness. Notwithstanding, a_substantial base for this

eat thickness of wall and the projecting architectural embel-

ishments of the dome, is afforded by the pendentives, which rise
from the four great piers of the dome, and form the circle for the
cylinder of the drum.

The raising of the monolithic shafts of the twenty-four columns
of the exterior peristyle of the dome,—each of which weighed
near 66 tons,—to the height of 150 feet, was an operation requir-
ing considerable skill. Each shaft was surrounded by a stout
casing, to which were attached strong cables. It was then placed
on an immense truck, calculated for the size of the vast block, and
drawn by capstans upon an easy incline to a platform, which was
on a level with the tops of the columns of the interior order,
42 feet high. Upon this platform was a8 moveable incline, 92 feet
high, but with a very shurp rise, and up this the monolith was
again drawn by capstans. At the summit was a Jarge platform,
180 feet square, upon which was a moveable wooden framework,
auswering the purpose of a crane, with blocks and falls. There
were twelve capstans around this framework. The monolith being
dragged up the incline, reached the summit, and, by its own
weight tilting over, reached the framework; it was then by it
raised to a vertical position, and gradually lowered on a granite
die prepared to receive it, and which was cased with a bronze base.

As soon as one monolith was in its place, the moveable incline
and the moveable platform and frame were all wheeled round,
ready to raise the next column; and so on the operation was re-
peated until the whole series were securely fixed in their respec-
tive places. It only required two hours to raise one of the shafts
from the platform on a level with the capitals of the inner order,
and to fix it on its base. Three hundred men performed this
operation:’ the most perfect order and silence were maintained
throughout, and the different movements directed by the sound of
a bell. A silver rouble was placed on the base of each column, in
a hole sunk for the purpose.

The first column was raised on the 17th of November, 1837,
just eleven years ago from this period; nor was the operation com-
menced without prayers to Almighty God to bless the undertaking
with success. In two months the twenty-four columns were com-
pletely fixed, and, be it remembered, in the very depth of a
Hussian winter.

‘The skeleton of the entablature of the peristyle of the dome is
of cast and wrought-iron, resting on the columns, and affixed to
them by wrought-iron pins, which are let a considerable depth into
the shafts; and the framework is also let into the cylindrical wall
of the dome, securely affixed to three templates.” The cornice,
with its modillions and mouldings, rest on cast-iron corbels; the
caissons and rosettes of the inner soffit also rest on cast-iron
girders.  The balustrading above is similarly framed, and the

‘pedestals support bronze figures of angels, already mentioned,

holding their attributes, each 9 feet high, and of only a single
custing, weighing 1§ tons. The balusters are also of bronze,

1 may perhaps be permitted to observe that the bronze bases,
capitals, rigures, and other decorative details of this material on
the outside are neither gilt nor painted; consequently, the dark
tone of these parts has a heavy appearance, and ill accords with
their purpose and the stonework of the outer facing.

In the presence of such an assembly, so competent to judge of
the merits of this important munument of our art, it would ill
become me tu offer any remarks, other than those which 1 have
already made, upon the most striking points in regard to taste and
skill, which distinguish this production of our honorary member.

3
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He has chosen the most appropriate materials, and has with con-
siderable skill applied to his construction the improved system
which cast.iron presents. 1 have not stopped to consider whether
he has adopted sll the expedients which we should consider neces-
sary for counteracting the expansion and contraction to be ex-
pected in ironwork ; miculnriy as regards the movement which
might be expected at t.ge feet of the ribs of the dome, and which
gossibly we might have regulated by rollers, and by allowing space
or the development to be expected in & warmer temperature.
The interval of ten years must have proved the efficacy of his
provisions, and I should ill requite the courtesy of our generous
donor were I to analyse with the severity of a eritical eye the pro-
portions and details of this remarkable monument. he unspar-
ing nature of the materials employed prove the ll)ious liberality of
the emperor and the nation. The careful skill with which the
architect has fulfilled his part, and the deep feeling for decorative
art with which he has embellished the cathedral of the Russian
capital, and the brief space of time in which he has erected the
lofty pile, must ever render the church of St. Isaac one of the
most striking edifices of the nineteenth century.

GENERAL SCALE FOR MEASURING EARTHWORK.

Sir—Enclosed herewith I send you a printed description of a
new method of measuring earthwork, thinking that you might
insert it as a communication in your valuable Journal, for the
benefit of such of your subscribers to whom I have not the oppor-
tunity of remitting this circular, which explains a simple and novel
application of a scale to earthwork measurement. As the circular
so fully explains the use of the scale, it is not necessary for me to
mention anything concerning its practical use; but as the mathe-
matical principle is not so obvious as students of these kind of
groblems may desire, I beg to supply this demonstration for their

enefit. I was led to perceive this principle, as I have applied it,
quite accidentally while investigating a totally different problem—
viz., the geometrical extraction of the cube root, of which I have
obtained a very simple and approximate solution. The principle
on which the construction of the scale depends, is as follows :—

Let BDF be a circle; A, its centre; H, a point without the
circle in the diameter B E produced; and iet each semicircle be
divided into n number of parts at C, D, F, G, &c.: then,

AB" + AH®" = BHxXxHF x HD;

or equal to the continual product of the lines drawn between H
and alternate points of division of the circle,

E

The diagram shows the semicircle divided into three equal parts;
andif AH = H, AB = A, n = 3, the above equation becomes

H*4+ M = HF?x BH, because HF = HD.

Also, BH = AH—AB = H — 4;

3 3

amp = B g
But on referring to the 176th page, line 11, of my work on the
“Prismoidal Formula,” it will be seen that this expression for H F?
is identical with the variable fpux-t of the second term of the gene-
ral rule for the contents of a prismoid. Hence we derive the
application of this problem to the computation of earthwork.

[Jaxvany,

If you in the diagram at the head of my circular, the cor-
respondence is evident : the point A corresponds with the gradient
or formation line; A E is the height of cutting at that point = &;
A H is the last height plotted below the g-ndslent = H; and HF
is the diagonal along which the scale is applied to measure the
slopes. For those who desire an authority without the trouble of
investigation, for the foregoing diagram, a reference to “ Mathema-
tics for Practical Men” (Weale, 1848), p. 108, will suffice.

1 have only another observation to make concerning the conve-
nience of this scale. It is engraved for a plot of 20 feet vertical =
1 inch: but if the plot is otherwise, then, after the measurements
have been taken by the scale, it is necessary to multiply or divide
the results by the proper ratio due to the difference of plotting.
Thus, suppose the plot were 40 feet to 1 inch; then all measure-
ments for the base or middle are too little hy 40 : 20, or 2 to 1;
and too little for the slopes or sides by A40 : ~/20, or V2 to !
If the plot were 10 feet = 1 inch, then all the measurements are
too great—for the base, as 1 to 2; for the slopes, as 1 to V2.

Apologising for occupying your time thus, though with a view to
benefit others,

I remain, Sir,
Yours truly,
J. B. HenrivaTox.

Wanstead, Essex,
December, 13th, 1848.

B ¢
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Let the above diagram represent a section of a railway plotted
in the usual manner, with a vertical scale of 20 feet to 1 inch.
Divide the section into prismoids in the ordinary manner, by per-
pendiculars (B D) throughout. The present mode of measuring
earthwork is to measure the several heights, 1 BD,2 BD, 3 BD,
4 BD, &c., and then to compute the mean areas by referring
to tables prepared for the puryose by Macneil, Bidder, and others,
whose methods have been explaihed in the appendix to the Second
Edition of * Huntington’s Tables.” In measuring with a scale
divided into feet, it unavoidably happens, in a large majorit{v of
cases, that the heights BD do not measure exactly integral feet,
but some fraction or decimal part of a foot, more or less ; that is,
the plotted height of the section rarely coincides with the divi-
sions of a scale. It becomes generally necessary in using Tables
to omit these fractions, and to compute the quantity due to the
nearest number of integral feet found in the table; so that by al-
lowing the measurement to be sometimes more and sometimes
less than the truth, a compensation is provided, and a tolerably
accurate result is obtained. But where cuttings or embankments
are very great, it will be found that the number of cubic yards
compnuted by the above method will vary by a large per centage
from the true amount, because the allowance for compensation is
always discretional with the measurer, whose judgment must be
constantly exercised with a doubtful prospect before him, as to
whether the fractional measurement should become nearest the
foot above or below.

In order to avoid this chance—indeed, I might almost say, cer-
tainty of error—I considered whether it were not possible to con-
struct a scale so as to determine the cubic quantity, by making the
degrees of the scale eractly coincide with the plotted heights;
there would then be no necessity to give or take; and if I could
divide the scale so minutely that, wigi the further assistance of
sub-division by the eye, the graduations should become less than
any fraction of a foot, for which tabular numbers are prepared, I
might fairly assume, that the coincident quantity thus read from
tbe scale, must be far more accurate than by the methods usuully
adopted. In 1839, I first made some scales on this principle for
the use of the Eastern Counties Railway, adapting them to the
particular base and slopes of that railway. I have described them,
with a cut, in my work on “Earthwork,” &c. Since then, having
been asked whether I could make a general scale, to effect the same
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purpose, applicable to all boses and and extending to
great cultings and embankments of 150 feet vertical section;
again turned my attention to the subject, and discovered a very
simple means of successfully performing the operation; and
having for some time submitteg the method to the test of private
use, which is quite satisfactory, 1 now offer its advantages to the
publie. The scale is made, of the usual materials and length of
1% inches, 80 a8 to fit into boxes or sets of scales now generally
employed, thereby ensuring its portability and general utility.
As most working sections are plotted to a scale of 20 feet to 1 inch,
I have constructed the graduations to this standard.

The application of the scale is as follows, all dimensions being
in feet :—

Having divided the section, as before described, in the usual
manner, produce the perpendiculars B D beyond the gradient
to A, and through D draw the lines D C, so that the angle BD C is
always 60 degrees. This is very easily done, as every draughtsman
is provided with such an angle. T{)en with the compasses make
1DC,1AD=1DB; 2DC,2AD = 2D B; and so on through-
out. The section is then ready for measurement.

To find the Mean Area of the Sides.—With the scale marked A C,
measure across from A to C, and note the graduation from O of
the scale. This measurement, multiplied by the slope, is the mean
ares, or the cubic yards, due to 1 foot of length.

To find the Mean Area of the Middle.—Apply the scale marked
A B to the distance A B, and note the graduations from O of the
scale. This measurement, multiplied by the base (in feet), is the
mean area, or the cubic yards, due to 1 foot of length.

The sum of these two measurements multiplied by the length in
feet will give the cubic yards contained in the prismoid.

The process above detailed, when put into a formula, appears
thus—
[(AB X base 4 AC X slope) = mean area] X length = cubic yds,

From the above statement it appears, that there are two mea-
surements of this scale, set against two measurements of the
heights, and their respective tabular numbers; the remaining pro-
cess being the same by both methods: thus showing, that besides
the greater accuracy due to the coincident measurements of quan-
tity, a saving of time is effected by not having to refer to tables.

Having thus described the use of this general scale, 1 beg to
refer to the particular scale already herein noticed, and fully de-
scribed in my work, page 210, This ia constructed on the same
principle of coincident measurements; and is adapted for the use
of any railway, by simply altering the graduations of the part
called *sectional aress,” which can be easily done by means of the
rule given in the volume.

To Measure a Cutting by the Scale—Apply the zero of the scale
of “sectional areas” vertically to the gradient or formation line,
and read off where the surface line intersects; put this in column
1 or 2, as the case requires: then, at the smaller end of the pris-
moid, upon the scale of vertical yards, with zero on the surface
line, observe where the lzradient intersects, then place the same
point of intersection on the gradient at the other end, and read off
above the zero on the scale of “differential areas,” where the sur-
Jace line intersects; put this in column 4, and then, having mea-
sured all the lengths by the scale of horizontal yards, and inserted
them in column 6, proceed as in the use of the tables. To save
time, it is desirable to take a pair of dividers and mark off at each
division the difference of the heights in succession, and then the
differential scale above zero need only be applied. The arrange-
ment of the columns used for this scale is as follows :—

[(Col.1 4 coL.2=)col.3 —col. 4 =T col. 5 X col. 6 = col. 7 =
cubic yards in the prismoid,

ADD TOGETHER 8UM | DERDUCT pi¥r. ! LENGTH CUBIC YARDS i

Col 2 Col. 7

l Col. 1 Col. 3| Col. 4 Col. 5 , Col. 6

The scales above described can be had by applying to Mr. Elliot,
268, High Holborn.
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CAST AND WROUGHT IRON BRIDGES.

On the Strength of Materials as applicable to the construction ¢of
Cast or Wrought Iron Bridges. Part 111.—* On the Transverse or
Cross Strain. * By GeoreeE Bucsawan, Esq., F.R.8.E., President
R.8.8.A,—(From a paper read at the Royal Scottish Society of
Arts,)

The President stated that he ]aroposed now to complete the
third branch of the subject—namely, the TRANSVERSE sSTRENGTH OP
MATERIALS, but would first advert to one or two points connected
with the preceding expositions, namely :—

First, the Conway Tubular Bridge, in regard to which it was
gratifying to observe, that it had now been in operation for up-
wards of three months, the regular traffic of the line going on,
and trains passini and re-passing daily, everything connected with
it proceeding in the most satisfactory manner, and this truly won-
derful design crowned with complete success. He then exhibited
a drawing of the great Britannia Bridge, now in progress of ex-
ecution across the Straits of Menai. This was exactly on the
same principle as the Conway Bridge, but on a still more magnifi-
cent scale, the Straits here being so much wider, and the bridr,
in order to keep the navigation free from obstruction, being ele
vated 102 feet above the surface of the water at the highest
equinoctial tides. The breadth across the Straits at high-water
is about 1,160 feet; and, including the banks to the abutment
piers of the bridge, 1,490 feet. This space is divided into four
sgans by 8 massive pier in the centre of the water-way, termed
the Britannia Tower, 454 feet thick, and two small piers or towers
in the water at each side, 32 feet each, forming two spans in the
centre, 460 feet in lengtix each, and two half spans, one on each
side, 230 feet.

Secondly, having been particularly requested by the Society, at
the last meeting on this subject, to extend and complete his expe-
riments on the tensile and compressive strengths of differeat
stones, he would now state the result of these experiments. The
mode of trying the direct tensile strength was formerly exhibited
by appending weights to the substance till it was actually torn
asunder. 1In this way the strength of the different stones, by
careful and repeated experiments, was found at an average as
follows, viz, :—

Breaking weight.
Craigleith stone . dg’l 1b.
Halles . . . 336
Redball . . . 326
Humble . . .. 283
Binnle .. . b4 ]

8everal other specimens had been prepared of marble, whinstone,
Caithness and Arbroath pavement, and the results on these would
be afterwards communicated.

The compressive strength of these substances, or tbeir power to
resist crushing, being generally far beyond their tensile strength,
could only be tried conveniently by mechanical power, and he
showed the apparatus which had been used for the purpose, con-
sisting of a combination of two levers, giving an increase of

ower of 30 to 1. The specimens, consisting of nearly exact cubic
inches of the material, being placed near the centre of motion,
and the upper lever brought down with a plate of metal to fall ex-
actly on tie stone, the weights were applied at the extreme end of
the lower lever until the stone gave way. On trying, at the meet-
ing, with this apparatus a piece of Hailes stone, it bore 3,540 1b,,
and then gave way with a violent crash. A specimen of Craig-
leith stone was next tried, the side of the cube being about one-
eighth part more than a square inch. This carried upwards of
6,500 1b., when the sides began to skirt off, and with 6,8101b. it
suddenly gave way, and was crushed to powder. 1In all these ex-
periments it was observed that when any part of the stone re-
mained entire, it exhibited the same appearance noticed by Hodg-
kinson in the fracture of cast-iron ; pieces breaking off at the
sides at certain angles, and leaving 8 nucleus of a conical shape.
Specimens of these were preserved, and may be shown at another
meeting. By experiments of this kind, carefully made and re-
peated, he had found the compressive strength of the different
stones as follows :—

Cruigleith, gave way to a pressure of 4,900 b,
Rumble . . 3,740
Halles . 3.880
Redhall . 3,320

Binnie 2,820

In regard now to the fransverse strain, this, as formerly ex-
lained, is of a compound nature, buth the tensile and compressive
orces Leing brought into play. A beam suppurted at the one

* For the two previous portious of this papes, see ** Journal,” vol. 3t, p. 123, and 153.
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extremity, and loaded at the other, becomes a lever, at the ex-
treme end of which acts the weight tending to bend and break the
material, by turning it round the point of support; while the
power of resistance, residing in the section of fracture at the
support, acts in the middle of that section, and at a distance
from the centre of motion equal only to half the depth of the
beam. The same is the case with a beam supported st the two
extremities and loaded in the middle; the beam, in that case,
dividing itself in the centre into two levers, and half the weight
acting at the extremity of each; while the strength of the beam
acts, as before, in the centre of resistance, which is in the middle
section of the beam. The notion of the beam turning rou-nd the
point of support and distending or stretching all the particles in
the section of fracture, which was that of Galileo, is not correct ;
the centre of rotation is in a point somewhere near the middle of
the beam, and all the particles below this point are distended,
while all the particles above this point are compressed or crushed
together, while in the centre they are neither compressed nor dis-
tended, and hence this point has been termed the neutral axis.
Much discussion has arisen regarding the exact position of this
neutral axis—the limit between the tensile and compressive forces
—a nice question, and one of abstruse and difficult investigation ;
and the probability is, after all, that it is not a fixed point, but is
linble to vary with the nature and intensity of the strains. Be
that as it may, it fortunately happens that the practical result as
to the strength of the beam is almost exactly the same, whether
the axis be supposed, with Galileo, at the point of supf)ort, or,
with succeeding philosophers, at a point near the centre. In every
case the strength depends, as formerly explained, on the length and
depth of the beam, combined with its area at the section of frac-
ture; and by these three elements the strength can be calculated
in every case, provided we ascertain by experiment the actual
strength of a geam or beams of given dimensions. Numerous
experiments have been made with this view, and particularly on
cast-iron, by Messrs. Hodgkinson and Fairbairn, and other ob-
servers. These were made on beams of various dimensions as to
length, breadth, and thickness, but the calculation is simplified if
we reduce them all to a unit or standard of 1 cubic inch ; taking,
for example, a bar 1inch square, resting on supports 1 inch
apart and loaded in the middle, and the average result of all the
different experiments is, that such a bar of cast-iron would bear a
weight of 24,4001b., or very nearly 11 tons. The strongest spe-
cimen was of No. 8, cold blast, which gave 31,2121b., or nearly
14 tons; and the weakest being one of No. 2, hot blast, gave onl}y:
19,278 Ib., or better than 8? tons. The difference as to strengt

between the hot and cold blast appears to be trifling. The follow-

ing are the strengths of some of the irons, given by Mr. Hodgkin-
son :—

Carron, No. 8, hot blast . . 127 tous.
Do., do., cold blast .e . 109
Do., No. 2, bot blast . . 11-1
Do., do.. cold blast . 118
Low Moor, No. 2, cold blast e . 114
Mulrkirk, No. 1, hot blast . . 101
Buffery, No. ], hot blast . 106

Every other beam, then, will bear in this average proportion of
11 tons, in respect of the three elements above mentioned—namely,
1st, the section of fracture; 2nd, the depth of the beam; and,
8rd, the length or distance between the supports; and the rule is,
to multiply this average unit of strength of 11 tons, 1st, by the
section of fracture; 2nd, by the depth ; and, 3rdly, divide the pro-
duct by the length. This is an universal rule, and one of most
extensive application, and is here given in a somewhat simpler
form than 1s eneraﬁy found in eﬂmentary works. He then
showed the effect, by experiment, on a cast-iron beam, one inch
square, sl:ipdported at the extremities at two feet apart, and loaded
in the middle till it broke. By the above calculation of 11 tons
for the unit, the strength wonld be 1,068 1b. ; and it first deflected
greatly, and then broke, all of a sudden, with a weight of
1,1401b. ; and as the exact area of the bar is about 1-10th more
than an inch, this gives a unit of strength very nearly that of the
average above mentioned. This specimen of iron was from
gruughton Foundry, and he understood was of Summerlee iron,

0. 2.

Form of the beam.—The simple rectangular beam is not the one
best fitted for strength in proportion to the weight of the ma-
terial employed. In the first place, the centre being the weak
point, the mass at the ends may be reduced and accumulated in
the centre, giving the beam a curved shape on the upper or under
or on both sides ; and this is the form generally adopted in large
beams or girders. The ends may he safely reduced to half or
two-thirds of the depth in the middle; and for s load uniformly

[(Jarnvany,

distributed over the beam, the surface should be formed to an
elliptic curve, and for a load at the centre, to a parabolic curve.
But, 2ndly, the cross section of the beam, inst of being rect-
angular, can be modified with great advantage by removing the
material from the central parts, and accumulating i, in the form
of projections or flanges either at the top or bottom, or both. If
the flange be at the top, the cross section or the re of the
beam looking endways is that of the letter v ; and if the flange be
at the top and bottom, the figure is that of the letter X, with the
head and tail extended. Originally the y form with the head or
flange downmost was adopted in large manufactories or buildings
for carrying brick arches, chiefly for the convenience of obtaining
a bearing from which the arches on each side might be sprung.
Afterwards the ¥ or double v form was recommended, on no less an
authority than Tredgold. But the knowledge and consideration
of the property of cast-iron, already described, in possessing a
compressive strength much superior to the tensile, has given an
entirely new view to the subject, and led to very important practi-
cal results. This is a discovery due to Mr. Hodgkinson, and the
experiments and investigations which he has undertaken, in con-
junction with Mr. Fairbairn, have rendered most essenti

service
in this branch of practical mechanics, The upper gart of the
beam being compressed by the application of a weight, and the

under part distended, and the tensile resistance being three or
four times less than the compressive, it is evident that the ma-
terial of the beam ought to be accumulated much more at the
bottom than at the top ; and in order to ascertain practically how
far this principle might be carried, Mr. Hodgkinson made a variety
of trials of different forms, beginning with the flanges equal at
top and bottom, or the letter g form, then increasing the bottom
flange by ten or twelve different steps, till he found at last the
eatest strength was attained when the bottom flange (as in this
figure Lz was six times greater than the top ; and some very curi-
ous results arose from these investigations. The strength of the
beams, formed according to these views, is easily calculated on the
rinciple already explained ; for, whatever be the form, it will be
?ound that the strength is still very nearly proportional to the
three elements—length, depth, and section og fracture; but the
unit of strength or standard for each beam is different. For rect-
angular beams of cast-iron, this unit, as explained, is at an ave-
rage 11 tons. For the equal flange beam, which was formerly con-
sidered a model, the unit is no greater, but rather, if anything,
less ; but when the bottom flange is increased beyond the top in
the ratio of 44 to 1, the unit of strength of every inch of the
beam is increased to fifteen tons; and when the bottom flange is
farther increased in the ratio of 6 to 1, the strength is increased
to nineteen tons. He then showed by experiment the strength of
a cast-iron beam 2 feet by 2 inches deep, bottom flange five times
greater than the top, and areaof fracture 1 inch. If rectangular,
it should have broke with 2,280 1b., but it carried 8,750 Ib., and then
ve way, showing an increase of strength equal to 4,170 ib. gained
%ﬂ this form of the section. Since these experiments of Mr.
odgkinson, others have been lately made by Bramah and others,
particularly those under the sanction of government, in reference
to the fall of the cotton-mlll at Oldham, by Sir Henry de la Beche
and Mr. Thomas Cubitt. These are important, as being made on
a larger scale than the others. They entirely confirm the views
and results of Hodgkinson, but the heams experimented on not
being of the same forms, do not gl-ive the same degree of strength,
On the whole, thercfore, the results given above may be relied on;
but the strains for perfect security ought on no account to be car-
ried beyond one-fourth or one-third of the breaking weight.

Now, that the nature of the transverse strain has been so tho-
roughly investigated, an important consideration arises,—how far
improvements may not still be made by the introduction of mal-
leable iron in conjunction with cast-iron, so as to form beams of a
compound nature, having all the parts liable to compression of
cast-iron, and all the parts_liable to tension of malleable iron.
This has already been adopted, in some cases with success, by the
introduction of what are called tension-rods of malleable iren;
but it is extremely doubtful if the best combination of the tweo
metals has yet been ascertained. The great soint is to keep the
two metals clearly and distinctly to their different offices of re-
sisting compression and tension, and unless this be done there is
difficulty and risk of bringing the one or other of them into
action; and neither of them, in such cases, sustaining its proper
share of the load or pressure, the most serious consequences may
result from the combination. Owing to this, the use of tension-
rods has been rather condemned by engineers, and not without
reason ; but Mr. Buchanan thought the objections were not so much
to the use of the tension.rods, as to the injudicious manner in
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which the‘{ have been or may be applied. No general rule, he
said, could be laid down, but one principle should never be lost
sight of—that the strongest form is the simple one of the roof : the
two rafters butting against each other at the top producing a
simple cozrreasive strain through their length, and at the bottom
a horizontal thrust on the extremities of the tie or tension-rod,
Eroducing eimple distention. Forms might require to be modified

¥ circumstances, but to this they ought all to tend, as to a centre
involving the most perfect distribution of the forces. He then
gave several illustrations of the mode of applying these ties,
pointing out where they would be of essential service, and where
they were objectionable and inefficient.

In many cases of railway bridges, the space between the level
of the railway on the one hand, and sometimes a road, sometimes
a stream, or navigable river, on the other, is so confined, that even
with tension-rods well applied, or massive girders, the span is so

t as to occasion too enormous a strain to be safe or expedient;
it is much better in such cases, rather than attempt to span the
opening with too limited a depth of beam or girder, to acquire
height by setting the girders on the outside of the railway, where
an unlimited height can be obtained for arching, or framework of
timber or iron ; and this leads to the consideration of a remark-
able species of bridge much used in crossing the vast openings of
the American rivers, both for common roads and railways. nﬁ is
termed the Frame Bridge or Lattice Bridge. These bridges have
been most extensively applied, and with complete success, and, by
successive improvements, have now been brought to great perfec-
tion; and as they possess some remarkable properties, and form
an excellent illustration of the principle of dividing the tensile
and compressive strain into distinct members of the bridge, he
thought it might not be uninteresting to the Society, to give a
short explanation of them here. A very interesting account of
these bridges, one 'of which, over the Susquehannah at Columbia,
of twenty-nine arches, each of 200 feet space, is about a mileand a
quarter in length, will be found in Mr. Stevenson’s excellent work
on the “Civil Engineering of North America,” and through two
enﬁineering friends he had been favoured with fartherinformation
and drawings, which were exhibited.* The great principle of the
frame bridge he then illustrated by reference to a small model.
It is nothing but a simple modification of the principle of the
roof ; two rafters meeting in the centre of the brnge, and resting
8t their extremities on a tie-beam ; from this centre the tie-beam
is extended longitudinally on each side, and running horizontally
to the opposite abutments; and along with it, at regular intervals,
a series of rafters, running parallel with each other and aralle]
with the centre one, are extended the whole length of the Eridge H
the feet of these rafters rest on the tie-beam ; the tops of them
cannot meet, but are connected by an upper longitudinal beam
running horizontally. On this the rafters are all abutted and act
exactly as if each pair had met in the centre, only that the inter-
mediate connecting beam is subjected to a compressive strain,
arising from these rafters all pushing on towards the centre, in
the same manner as the lower beam is subjected to a tensile
strain from all the feet of the rafters pushing off from the centre.
The upper beam is termed the top chord, the lower beam the
botsom chord, and the rafters are ed the braces ; and one mem-
ber more is only wanted to make the structure complete—namely,
& beam or tie standing vertically, to connect the top of the one
rafter with the foot ofg the next adjacent, towards the centre; and
in this manner every part of the frame is supported, and there
being no croses strains whatever, it is truly astonishing how much
such @ structure will bear. The last-mentioned beam, from being
subject to the tensile strain, is termed the tie, and a great im-
provement has been effected by the introduction of malleable iron
rods in place of timber; by means of this, and of screws and nuts,
the whole structure can be brought to a perfect degree of tension,
so that every joint and member may bear its due share of the
load ; and in the case of shrinkage of the timber, or other derange-
ment, the equilibrium and perfect form of the structure can
easily be restored and maintained. By screwing up the ties in
this manner, the bridge tends to assume an ar(ﬁ‘ne«f form, rising
with a camber in the middle ; to prevent this, another member has
been introduced, termed the counter-brace, which is a beam of
timber, extending from the top of one rafter to the bottom of the
next adjacent, from the centre towards the extremities of the
bridge. This counter-brace crosses the braces and resists any
chnn&ea;): form which the screwing-up of the rods would bring on;
and is this remarkable advantage obtained, that the action

¢ Yor one of these drawings he wes fndebted to his old friend and assistant, Mr.
lasrie, pow engineer on some of the American rallways; and for the other, along with
bunounf“:!mn a8 to the principles of construction, to Mr. Lawson, a friend and
eogloeer, y returned to Britala,
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of these counter-braces, thus screwed-up to a certain degree of
tension, prevents tbe weight of the passing loads from having an
effect in straining or deflecting the bridge. Instead of any addi-
tional strain on any part, these loads rather relieve the counter-
braces from the tension to which they are subjected. No deflec-
tion or change of form can occur, except what may arise from the
mere compression or distention of the parts, and these being all
strained endways, and there being no cross or oblique action, this
effect is absolutely nothing; and the form of the structure and
strains on it become in a great measure, if not entirely, indepen-
dent of the fluctuating traffic. The bridge is already strained to
the utmost extent of any passing load, and cannot be affected by
it ; whence arises & principle of stability and safety, well worthy of
consideration, ?micularly in the case of railways. The strength
and stiffness of the emall model was then shown, and the enormous
load which it carried ; and the whole of this interesting subject
was concluded by the exhibition of a much larger model of one of
the American bridges. Bridges of so great a span as 200 feet are
common enough in that country, and the model represented one of
these. It was exactly 1-10th of the dimensions, being 20 feet long,
and the frames on each side 2 feet deep, consisting of the top and
bottom chord, ] inch by 24 inches; the braces in pairs { of an
inch square; the tie-rods in pairs 4-inch diameter; and the
counter-braces each single, -inch square. One of these frames
was placed at each side of the bridge, connected at the bottom by
cross beams on which was laid the planking of the roadway. The
whole weight of the bridge was only 113 li., and although 20 feet
span and of such slender materials, it carried six persons, equal to
at least 7 or 8 cwt., standing on the centre, without deflecting
more than } of an inch.

Another advantage he also mentioned of these bridges was the
simplicity of construction; the braces and counter-braces were all
cut exactly to the same length and square on the ends; no
morticing or jointing of any kind, but resting simply on blocks
attached to the top and bottom chords, through which blocks
were also passed the tie-rods. Nothing could be simgler, and the
whole bridge could be taken down, removed to another site, and
there put up with facility. It is easy to see also, that as the
malleable iron ties have been substituted for the upright timbers,
so may it be for the bottom chord; and the braces and counter-
braces could be made of cast-iron in the form of hollow square

" tubes, which would altogether form an extremely simple and

strong girder or bridge. One remark, however, he must make re-
garding all these bridges or girders of a rectangular form—namely,
that though they may be practically convenient in many respects,
they are all attended with a sacrifice of material, in so far as they
deviate from the principle of the arch. The top chord might be
in the form of an arch, starting from the level of the roadway at
the abutments, and rising to the original height at the centre. In
this way much material would be saved, while the strain on the
chord would be greatly less, owing to the curvature; and this
form is often used in America, but not combined with the princi-
ple of the braces and counter-braces as it might be. The same
remark applies also to the iron tubular bridges, which possess ad-
vantages in simplicity and great steadiness, but no doubt the
material at the ends is redundant, and the strain in the centre
beyond what would occur in the case of the arch. He now begged
to conclude these expositions, which had been extended to much
greater length than he had anticipated.
After the reading of the paper, Professor ForBes observed, that
in regard to these American bridges, which appeared to possess
eculiar properties, he would put a question or two which Mr.
guchanan might probably answer—namely, how far they did not
resemble in principle the iron tubular bridges of Mr. Stephenson.
The frame-work in the model of the American bridge at the sides
was no doubt open, but he observed from the drawing that there were
double the number of frames as there were in the model, and he
understood that the sides were often formed by numerous little
lozenges, or lattice-work, forming nearly a continuous web, and
he should like te know whether the sides of the tubular bridge,
with the angle-irons to strengthen them, did not much resemble
this web of??attice-work. In regard to the top and bottom also
it appeared from the model that those also were united by diagonnl
beams or frames, forming a sort of enclosure at tog and bot-
tom, and as the side frames were twenty feet in height, this left
ample head-room for passengers and carriages.
fr. BuceaNAN could not help expressing how mueh he felt gra-
tified by the countenance and approval of such high authority as
Professor Forbes. In regard to the American bridges, the resem-
blance in principle to the tubular bridges had struck himself
forcibly in considering these structures. The top and bottom
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chords of the former, answered to the cellular tubes in the roof
and floor of the latter, and the frames on each side to the iron
plates, forming the sides of the main tube, with their numerous
angle-iron pieces, which were laid on the continuous ground of
the plates to give stiffness to the sides. The frames of the
American bridges were also connected at the hottom by cross
frames and timber planking; and at the top, he believed, they
were also, in some cases, connected in a similar manner, and
oovered in by a roof, for protection against the weather ; o as, on
the whole, to form, as it were, a complete rectangular tube in
skeleton. 8till, however, the tubular bridge was, in many re-
spects, a very different strncture; and the design of a bridge, of
one vast malleable iron tube, was an idea at once happy and
original, and was, he considered, due entirely to Mr. Stephenson.
Mr. Buchanan having explained, in regard to the tensile strength
of malleable iron, stated at 27 tons for the bresking weight, that
this was from the old experiments of Telford, Brown, and Rennie,
Professor Forbes said he understood from Mr. Stephenson that
he considered this result too high. Mr. Buchanan stated that he
was not aware of this, but he knew Mr. Stephenson had taken the
safe load of malleable iron of the Tyne bridge at 9 tons, which
was rather larger than Mr. B. had been used to calculate, so that
the final results were very nearly the same. He would, however,
endeavour to obtain Mr. Stephenson’s results accurately,

REVIEWS,
Rudimentary Architecture : the Orders and their ZEsthetic Princi-
ples. By W, H. Leeps, Esq. Weale, 1848,

We do not expect to obtain much credit for impartiality, in
speaking of what comes from the pen of one whose name has, in
one of two instances, appeared in our own Journal, as that of a
contributor to it, and who is suspected by some to have written in
it inoog. to a4 considerable extent.  Although this consideration
does not and ought not to deter us from noticing a treatise whose
subject is of immediate interest to our own readers, it will serve to
render us guarded in our expressions, and at any rate prevent us
from falling into the strain of common-place pufl, ere we the
first to notice this production of Mr. Leeds's, and to speak of it in
the laudatory terms which some others have employed, our praise
might be received with mistrust. But it has already been noticed
with pointed commendation in more than one quarter, as treating
the subject admirably. In an article on “Weale's Rudimentary
Treatises,” in the Mechanics’ Magazine, the reviewer says: “The
treatise on AroHITECTURE is by one of the first architectural critics
of the day (perhaps the very first), and has nothing to fear from
the worst that rival critics or chastised pretenders can advance
against it—which, assuredly, is saying a great deal, but not more
than we conscientiously befi'eve to be true. It is confined to ‘the
Orders’ and their ‘ Esthetic Principles’—of which modern term
ZEsthetics, there is a clever definition in a most useful ‘Glossorial
Index,’ and which definition we here quote for the benefit of those
—not 8 few—to whom the exact import of the phrase is still a
mystery, &c. &c.”—From what has been quoted, it is evident that
meritorious as the treatise is, opposition to the views promulgated
in it may be expected. Undougtedly, such is the case: however
they may be hnired by those who come quite fresh to any study.
and make their first entrance into it, original and more rational
views of it than what had hitherto prevaiFeld, can never be greatly
relished by those who discover—even if they will not confess as
much—that they have been all along guided, or rather fettered, by
very contracted and narrow-minded, if not absolutely erroneous,
doctrines.

In another review of this treatise on the Orders, which we have
met with, it is aaid: “Unambitious as is the form in which it ap-
pears, it is likely to effect an important and desirable change in the
mede of architectural study and teaching—so far, at least, as the
Orders are concerned, by explaining their rationale upon broad and
liberal principles, and hy getting riﬁ of all those dull and pettifog-
ging rules, the adherence to which has rendered architectural

esign little better than a system of blind copyism and mechanical
routine. It is anything but a compilation manufactured for the
market : on the contrary, it is the production of an experienced
writer, and an original tiinker."—Neither are those from whom we
quote the only notices that have appeared, and all which we have
as yet seen are commendatory. Still, it is very probable that
others will either speak of this little treatise in a very different
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tone, or else pass over it in silence, as being too insignificant to
challenge criticism. That it will produce the slightest effect vpon
those who are already confirmed in their opinions on the subject
(having been trained up in the old routinier system), we do not at
all suppose. They, of course, will continue as they have begun,
trusting that their system will continue to retain its credit during
“their time;" and then—aprés nous le deluge/ 1t is only the rising
neration of architects who will adopt Mr. Leed«’s heresies—for
gzresies they undoubtedly are at present, thm?h in time they may
come to be considered orthodoxy. A good deal of architectural
heterodoxy, we may remark, is just now abroad: for Mr. Ferguseon
is to the full as great, or even a greater, heretic than Mr. Leeds.

With respect to the publication before us, what, it will be asked,
is the particular doctrine or theory in regard to the Orders, which
it enunciates? In the first place, then, although a mere trifle, if
considered as a book, this treatise is evidently the result of much
and unprejudiced thinking on the subject; and not its least merit
is the sincerity of purpose shown in rﬁl"d to communicating in-
struction, by completely clearing away all that mystery and mysti-
fication with which the study has hitherto been more or less en-
cumbered, and obscured, and made to appear—intentionally, per-
haps, though not laudably so—too formidable, or at any rate far
too repulsively dry, to be l?proaehed by any except those who
apply to it professionally. Hitherto, architecture has been studied
and taught only either merely historically or merely technically.
Its nature and privileges as 8 Fine Art—in which character
ought to be able to sympathise with, and apgreciate it—have,
instead of being placed prominently forward, been nearly over-
looked,—at the most, briefly and vaguely insisted upon in the
abstract, but neither intelligently explained, nor dwelt upon with
real feeling.

We do not pretend to say that Mr. Leeds’s treatise fully supplies
the desideratum, because, being strictly confined to the Orders, it
elucidates only their “msthetic principles;” and notwithstanding
that they are the basis of what may be called the general modern
European style of the that style includes many other elements
of composition. As much as is professed to be tauhght, is taught
ably and rationally; so ag clearly to explain, in the first place, the
natural constitution of the Orders as all belonging to one general
system, and then considering them as divided into three leading
classes, each of which includes several varieties,—some of them
differing very widely from each other, yet all having something in
common which at once marks them as belonging to that particular
class or Order, in contradistinction from either of the other two.
This theory—according to which the generic character of each
class may be modified ad infinitum—affords the architect a d
of artistic freedom hitherto denied him. Whether such freedom
will be welcomed by those who have been reared up in slavery to
arbitrary mechanical rules, may be doubted; therefore, it is only
to the rising generation of the profession that we can reasonabl
look for t