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A

ApatroIg, Raitway, 164

Abbey church of St. Alban, Buck-
ler’s history of (review), 364

Abbey near Rouen, 94

Abbey of Westminster, 94

Aberdeen railway, 96

Academy, royal, the, 95,400

Account of the iron barque Jose-
phioe of Liverpool, 227

Acid, sulphuric, lecture on, by H.
M. Noad, 262

Acoustics of theatres and other au-
ditory buildings, 29

Action of waves, by Prof. Airy, 254

Address of Sir R. loglis to the mem-
bersof the British Association, 354

Admiralty, electric telegraph at, 164

Adulteration of flax, 164

Aerial locomotion, 94

Age of volcanoes, 185

Agriculture, notice of, by Sir John
Rennie, 150

Air and water of towns, remarks
oo, 127

Air, the tides of, 255

Airy, Prof., on the action of waves,
254

Alban, Dr., investigation of the
high-pressure steam-eogine (re-
view), 45

Algebra made easy, by Tate (re-
view), 93

Algeria, irrigation of, 29

Al Saints’ church, St. John's-wood,
30

Alnwick, St. Paul’s church at, 28
Alpine railway, Vienna and Trieste,
199

Alps, a road over the, 163
Alps, tunnelling of the, 30
American great bridge, 152
Amici's Colosseum, &c. (review) 18
Amwmiens and Boulogne railway, 95
Analysis of the waters of King’s
well, Bath, 30
Anpalysis of Pernvian alloy, 80
of Bohemian gluss, 64
Ancient and modern structures, ma-
terials of, 94
Ancient and modern architectore, by
Jules Gailhabaud (review), 19

INDEX TO VOL. X.

Ancient decorative art, paper on, by
Hudson Turner, 223

Ancieot Syracuse, paper on, by S.
Angell, 33, 62

Ancient world, Prof. Ansted on the
(review), 158

Anemometer and revolving scales,
paper on, by Capt. Cockburao, 286

Angell’s paper on ancient Syracuse,
35, 62

Angles, on the measurement of, by
O. Byrue, 813, 351

Animal Electricity, 255

Ansted, Prof., on the ancient world,
(review), 158

Ansted, Prof., on geological science,

13

Ansted’s, Prof., geological lectures,
898
Ansted’s, Prof., introdoctory ad-
dress at King’s college, 358
Antiquities in Australia, 199
Apparatus for lessening the effects
of collision on railways, 190
Apparatus for lightbouses, 385
Aqna Virgine (review), 1056
Arabia, copper mines in, 112
Arabia, lithographic stone in, 111
Arches, construction of, 211, 249
equilibrium of, 66
of Upton church, on one of
them, by W. Bromet, 123
Arcbitects, British, royal institote of
6. 26, 62, 82, 128, 155, 192, 227,
261, 867, 397
Architecta, Irish institute of, 336
Architectural carvings, 65
Architectural history of St. Alban’s
abbey, hy Buckler (review), 864,
892

Arcbitectoral maxims and theorems,
by T. L. Donaldson (review) 204,
246

Architectural works, German, 241

Architecture,arcuate and trabeate, 4

a glance at some of its at-
tributes, by F. Lush, 165, 238
Architecture, Buddhish, 111
ecclesiastical, castellated,
and domestic, of England, by J.
Hadfield (review), 363

Arcbitecture, engineering, by Sir J.

Rennie, 150

Architecture in Great Britain, his-
tory of, by J. Elmes, 156, 209,
284, 268, 800, 837, 378

Architecture, Grecian, Bell’s essay
on, 123

Architecture of St. Alban’s abbey,
by Buckler (review), 803

Arcuate and trabeate architecture, 4

Area gratings, Marvio’s patent, 88

Armameot for war steamers, 161

Armament, new, for the royal navy,
315

Army and navy clubhonse, 163,173,
231

Art collectors, over-zeal of, 93

Art of mosaic, Dighy Wyatt’s paper
on, 87

Art of sketching from natore sim-
plified (review), 247

Art, private collection of her Ma-
jesty and Prince Albert, 199

Artesian wells, 79

Artesian welis in volcanic forma-
tions, 208

Artificial minerals, 333

Artists, physical improvement of, 71

Arts, royal Scottish society of, 25,
61, 81, 128, 153

Arts, society of, London, 24, 61, 81
122, 153, 192,329

Art-union, Muoich, 162

Asyociation, the British, 254, 286

Astronomical society on the new
planet, 111

Astronomy, tangible, 256

Atlantic and Pacific oceans, plan
for connectiog, 225

Atmospheric electricity,
on the effects of, 25

Atmospheric railways, 115

Atmospheric railway tubes, War-
cup’s patent, 90

Atmospheric railway valves, Fair-
bairn’s, 152

Atmospheric rays, colours of the
horizon, 367

Atmospheric resistance, law of, 367

Aumospheric system, Croydon, 200

Atmospheric waves, Birt's report
on, 257

Austin and Remmell’s patent tesse-
lated work, 89

Austria, city embellishments in, 20

Highton

Austria, literary and art property in,
199

Austria, polytechnies in, 148

Australian antiquities, 199

Australian railway and S8yduey wa-
terworks company, 812

Avignon and Marseillesrailway, 231

Axles for railway carriages, by H.
Bessemer, 190

B

Baden, Grand Duchy of, meeting of
archeeologists, 126

Bailgey's memoir of Sir John Soane,
1

Baillie’s method of saving life when
skating and curling, 62 :

Balance spring, laws of isochronism,
by C. Frodeham, 188

Banks of the Rhine, great adorning of,
126

Barlow, W. H, on the construction
of arches, 211, 249

Barry, (Charles), on the new house
of Lords, 163

Baronial and ecclesiastical antiquities
of Scotland (review), 290

Basbforth’s description of a universal
time table, 306

earthwork tables,

view) 202, 289

Basire’s blade protractor, 310

Bavaria, governmental chemistry in,

(re-

hall of liberty in, 163

Basle, bridge over the Rhine at, 136

Bagylis’s patent stub chains, 356

Beadon's patent for warping vessels,
291

Belgium, buildings in, in the London
style, 30

Bell’s essay on Grecian architecture,
124

Bell’s patent for smelting copper ore,
88

Berlin, great news hall at, 29
society, for the impraovement
of the working classes, 163
Bessemer’s railway axies, 190
Bieléfield’s patent papier maché or-
naments, 119



il

Billings and Burn on the antiquities
of Scotland, baronial and ecclesias-
tical (review), 159, 290

Birkenbead and Chester extemion
railway, 95

Birmingham corn excbange, new, 92

iostitution of mechani-
cal engineers at, 37, 190
Birt’s report on atmospheric curves,

257

Blackburn’s sketcbes, graphic and
descriptive (review), 363

Blade protractor, registered by James
Baasire, 310

Bolc:isul on his improved gas burner,

Bohemis, railways and coal mines in,

29

Bohemian glass, analysis of, by Dr.
Rowney, 64

Boldest onterprise of the age, the
draining of the Zayder-zee, 29

Books lately pablished (foreign), 87

Borrie's patent for the construction
of piers and barbours, 247

Botany and steam pavigation, 256

Boulogne and Amiens railway, 95

Bourne’s catechism of the steam en-
gine, (review), 391 .

Bradford and Leeds extension rail-
way, 96

Breakwater of Cherbourgh and Ply-
mouth, 283

Breakwater in Delaware Bay, 281

Brees'’s first series of railway practice
(review), 92

Brett and Little's patent eloctric tele=
graph, 204

Brett’s paper on his electric printing
telegraph, 193

Breynton’s patent rotary engine, 293

Bricks (moulded), 92

Bridge (great railroad) in America,
152

Bridge over the Rhine at Basle, 136
strain gl; the platform of s
suspension,
Bridge over the Poldervaart, by
Manby, 125
Bridge (Nisgara), Ware, 162
Bridges of the Romans, (review), 104
(tabular), 64, 376
British Architects, Royal Institute of,
6, 26, 62, 82, 128, 155, 192, 227,
261, 367,397
British Association, 254, 286
museum, L., 239; IL, 257;
1II., 302 ; 1IV., 846; V., 383
Brighton and continental steam.
packet company, 263
Broad and narrow gauge, wear and
tear on, 317
Brockedon on the vulcanization of
india-rubber, 186
Browning’s mode of measuring and
valuing uters and joiners’
work, 62, (review) 198
Brown'’s description of a coil electrl-
cal machine, 26
Brussels, prevention of accidents on
railways in, 199
Bnchanan’s patent improvements in
ships and propelicrs, 178
Buckingham palace, 31, 265
Bucknall on locomotlve slide valves,
177
Bnckler's history of the abbey church
of St. Alban, (review), 364 _
Buckle's paper on the use of the fan
blast, 190
Buddbish architecture, 111
Builders’ benevolent institution, 233
Buildings, (fire-proof), defects in the
principle and construction, 156
Building act, 399

INDEX,

Bnllédaing operatives, short time for,
2

(publi¢), insuguration of, at
Constantinople, 162
Bunnett’s patent water closet, 144
Burnettizing timber, 28
Bury and Ipswich railway, 9%
Bntton the archsologist, 31
Byrne on logarithms, 242
on the measurement of angles,
313, 351
Bylns:e’s new theory of the earth, 99,
1

C.

Caen én France, a basin in progrees
at, 87
Calcutta, gallery of art at, 31
Cambridge, chapel of Jesus college
at, 109
Cameos, Gray on the manufacture
of, 154
Canal, the Ganges, India, 163
(Helder), Jackson on, 124
locks, wicket gate for, by
Lowthorp, 244
Candidus’s Note Book, Pasciculus

LXXIL., 233; LXXIl., 266;
LXXIV.,, 298; LXXV. 341;
LXXVI., 871
Canina on ancient architectare (re-
view), 317
of Rome, 163

Canning’s plan for arresting the pro-
gress of fire in dwelling bouses,
192

Canterbury cathedral, 109

Caoutchouc, Moulton's patent im.
provements in, 320

Cape Town gas works, 399

Capillary attraction, 256

Carlton club-bouse, 297

Carpentry in divisions A, B, C, by P.
Nicholsoa, (review), 204

Carpenters and joiners’ work,
Browning on measuring, &c., 62

Carpmael on raising and shaping
metals, 112

Carriages, Rennie on, 80

(railway), Wight’s improve.

ments in, 153

Carrick’s improved railway indicator
and alsrum, 61

Cart drag, Rutherford’s improvements
in, 153

Carter’s lubricator for macbinery, 391

Carvings (architectural), 65

Casks and vessels, 183

Cast-iron, Kenrick's patent for glaz-
ing it, 27

Castle of Ostia, Ripingille’s aketch of,
21

Castle’s notes on surveying and |

levelling, (review), 159
Catechism of the steam engine, by J.
Bourne, (review), 391
Cathedral (Canterbury), 105
Cologne), 33, 126
Duorham), 164
- of Speyer, restoration of,
Cement intonaco, Marshall’s, 153
Central sup, 86
Ceatre punch, 263
Cerography, Dr. Morse's system of,64
Chairs and fastenings for railways,
May’s, 380
Chambers on ancient sea margins,

260
Cbambers’s (Robt.), select writings,

(review), 02
Cbamonix, the valley of, 163
Chance and Badger’s patent for the

manufacture of glass, 27

Chandelier suspenders, Finlay's pa-
tent, 58

Changes in the position of the tranait
instrument, 286

Chantrell on the geometric system of
medimeval architects, 123, 227

Chemical society, 156

Cherbounrg harbour, 281

and Plymonth breakwaters,

283

Chess.board (economical), Dr. Roget's
25

Chesshire’s apparatus for railway car-
risges, 190

Chester and Birkenhead extension
railway, 95

Chlimney cans, improved, Stewart,
538

Chioa grass rope, 400

Chivbese walii, 363

Chromatype, Hant’s, 302

Church of Adel, York, Chantrell on
ancient roof of, 128

Church of the holy sepulchre at Je-
rusalem, 193

Charches, new metropolitan, 40

City embellishments in Austria, 20

City of London Union workhouse
competitiou, 898

City of Mexico, 264

Civil Engineers, iostitution of, 62,

73, 83, 124, 155, 188, 227, 261

Clarﬂe aod Varley’s pneumatic pile
driver, 91

Claussen’s pateat propellers, 88

Cleopatra’s needle, 30

Cliff, Shakspeare’s, 126

Clocks, Renbie on, 148

Clubhouse, army and navy, 168,173
231

Coaches, steam, 115

Cochran’s sawing machine, 200

Cockburn, captain, ou anemometers
and revolving scales, 286

Cohesion of liquids, inBuence of
heat on, 8

Coil electrical machine, 26

Coke ovens, cooling, Ransome’s pa-
tent, 320

Coke, conversion of diamonds into,
263

College of surgeons, 400

Collins, William, death of, 95

Cologne cathedral, 88, 136

Colonial railway progress, 812

Coloured glass in the new palm-
house, Kew, 286

Communication between Trieste and
the Rhine, 95

Comparative strength of various
kinds of wood, 185

Competition, City of London Union
workbouse, 398

Competition of railway companies,
817

Compress for undue bleeding, 1563

Condie’s patent steam hammer, 224

Connell, Prof., on the precipitate in
water, 2568

Coustantinople, inaugnration of a
public bailding at, 162

Construction of arcbes, Barlow’s
paper on, 211

Construction of penitentiaries, 334

Construction of sea walls, 2.5, 251,
281

Contioental and Brighton steam
packet company, 263

Continental railways impracticable
in winter, 63

Continental railway liues, great, 199

Conversion of diamunds into coke,

Cooling coke oven, Ransome’s pa-
tent, 820

Copper, revuleion in the manufac-
ture and trade of, 110

Copper mines in Arabia, 118

Copper ore, Bell’s patent for smelt-
ing, 88

Copper ore, 163

Copying presses, Kempton’s, 890

Copyright of desigos, by W. Spence
(review), 196 .

Cosrges 1ancl Locke's rotary eugine,

6
’

Cornelius and Humboldt, 93

Correspondence, 82, 64

Cost of constructing railways in
France, 95

Cost of various railways previous to
1841, 188

Cosl:}i;gham, the architect, death of,

Coupling, disconnecting, 190

Covent garden theatre, 64, 139, 330

Co;‘vsger'nnilwny suspension bridge,

Crease’s patent improvements in
house paintiog, 88

Cresy on civil engineering (review),
102, 156

Crimple viaduct, the, 93

Croil’s patent gas meter, 91

Cromptons’s large wheel narrow
gauge engioes, 153

Curr’s railway locomotion and steam
navigation, 362

D

Dalmatia. drainage of land in, 199

Damp walls, 206

Daguerreotype combined with the
telescope, 102

Deacon’s patent flattening glass
kilns, 148

Death of Mr. Collins, 95

Death of Mr. Cottingham, 368

Death of Mr. Papworth, 239

Death of Senor Vasques, 368

De Boureuilie oo the safety of rail-
ways, 41

Dee Bridge, failare of, 304

Dee Bridge girders, 310

Decimal gages, 16, 39

Decimal weights, measures, aod
money, 196

Decomposition of water, 268

Decoration of Covent gurden thea-
tre, Laugher’s paper on, 230

Decgrau'on of the palace of West.
minster, 201, 233, 284

Decoration of theatres, Dwyer's
paper on, 38, 187

Decoration of the meeting room jn
the commercial bank of Scotlaud
Edinburgh, 159 ’

Decorative art, ancient, Turner's
paper on, 22

Decorative Art Society, 806

Defence of the country, Weale’s pa-

Dpfe; on (r;view), 812
efries on his patent d
198 P Ty gas meter,

Delaware bay, breakwater in, 281

Delfoese’s patent for Preventing the

Dmcr;qtstio;: Tof boilers, 146
emoiition of Trinit i
buvgh st y church, Edin.

Depressions in the land, recent, 300

Description and drawing of a sluice,
by J. Macdonald, 81

Description of four portable appa.
ratus for inbaling ether, 82

Degcnplion of the Leeghwater en-
gines, 2

-Description of pottery made by the

Ojibbeway Indians, 81
De;;gn, the government schoo} of, 13

Destruction of a high
earthquake, 68 81 road by an

D?:,ruction of wountainous foress,



Diemond, conversion of into toke,
263

Dickenson’s patent gas meter, 200
Discounecting coupliog, 190
Discoveries at Nimroud, by H.
Layard, 227
Discovery of Termessus, 84
Docks at Southampton, 178
Donaldson’s architectural maxims
and theorems (review), 204, 246
Doppler on the combiuation of the
telescope with Daguerreotype, 102
Douglas, Sir H., on the long range,
197,243
Douglas, Sir H.,on the construction
of sea walls, 215, 251, 281
Double gauge, observations on by
R. Stephenson (review), 289
Dover, landing pier at, 263
Drainage and sewage, 170
Drainage of land, 165
Drainage of land in Dalmatia, 199
Drainage of the Haarlem lake, 1
Drainage of the Zayder-zee, 29, 31
Draining, important saving in, 164
Draining with engine ashes, 86
Drawing, thermogenic, 94
Drayton’s patent process for ailver-
ing glass with pure silver, 102
Dredge’s suspension bridges io In-
dia, 31, 963, 380
Dressing lace and fabrics, Keely’s
patent, 347
Dripp’s pateat water wheels, 87
Dry gas meters, Defries’s paper on,
198
Dublin, school of engineering in, 31
Dundalk and Ensuiskillen railway,
95
Dundonald’s, Lord, war plan, 127
Daorham cathedral, 164
Dupasquier on the water test, 163
Dwyer’s lectare on the scenery and
decoration of theatres, 187
Dwyer’s lecture on high art, 396

E

Earl’s art of sketching from nature
simplified (review), 247

Earth, a new theory of, by Oliver
Byraoe, 99, 131

Earthwork, Bashforth’s tables for
the calculation of (review), 202,
289

Earthwork, Sibley and Rutherford’s
tables for the calculation of (re.
view), 246

Ecclesiastical and domestic archi-
tecture of England, by HadGeld,
Sreview), 363

Eclipse, the, 368

Ecooomical chess-board, Dr. Roget’s
25

Edge’s patent gas meters, 247

Edinburgh, demolition of Trinity
church at, 3¢

Egypt, rise in the soil of, 126

Elastic fluid, Froude’s paper on, 228

Electrical musical instrumeats, 200

Electric light, Wright's patent, 355

Electric spark, Wilson on the noise
of, 128

Electric telegraph, 30

Electric telegraph, Brett and Little’s
patent, 294.

Electric telegraph, Brett's paper on,
193

Electric telegraph, Highton's, 400

Electric telegraph, induction of at-
mospherlc electricity on the wires
of, 176, 222

Electric telegraph, NotU’s pateat, 56

Electric telegrapb, the political and
social influence of, 256

Electricity, ligbt from, 399

Electricity, smeltiog by, 250

INDEX.

Electro-coppering, &o., Piaget and
Du Bois’s patent, 203

Electro- magoetic coil machine, 69

Elements of geometry, by J. D.
(review), 393

Elevations and earthquakes, Hop-
kiun’s report on, 257

Elliott on the sea defences of Rom-
ney marsh, 201,

Elmes’s, J., history of architecture
ip Great Britain, 166, 209, 234,
268, 800, 837, 378

Encyclo’paedia of civil engineering,
Cresy’s, (review), 102, 156

Engine ashes, draining with, 86

Engine, the stationary system, 115

Engineer and contractor’s pocket-
book, Weale’s, (review), 50, 290

Engineering and railway members
of parliament, 8307

Engineering, civil, encyclopzdia of,
Cresy’s (review), 102, 156

Engineering evidence, Stephenson’s,
817

Engineering field notes, by Castles,
(review), 159

Engineering, bistory of, by Sir John
Rennie, 50, 75, 118, 146

Engineering literature, 28

Engineering, military and naval, 161

Engineering society, King’s college,
95

Engineers, civil, institution of. 62,
72, 83, 124, 155, 188, 227, 261

Engineers, continental, 151

Enniskillen and Dundalk railway,
95

Enniskillen and Londouderry rail-
way, 95

Erratum, 232

Erskine’s method of overcoming an
incline of 1 foot in 1%, 192

Ether, apparatus for inhaling it, 82

Ether, vapour of sulphuric, safety
of from explosion, 123

Etherization, 225

Evaporation, &c., canse of, 358

Evaporation of water, 135

Excavations, recent, at Pompeii, 367

Exhibition at the Royal Academy,
174

Expansive action of steam, paper on
by J. M. Heppel, 227

Expansive action of steam, paper on
by Tate, 228

Expansively, working steam, 870

Expenditare of railways, 183

Experiments on models, 852, 398

Experiments, photogenic, 369

Explosion of a locomotive engine in
the United States, 245

¢ Express” steam vessel, the, 363

Extension of railways for speedy
travelling, 386

F

Faber’s patent for indicating the
height of water in steam boilers,
87

Fagade of the new building of the
Institation of civil engineers, 72

Failure of the Dee bridge, 204

Fairbairn on the defects of fire-proof
buildings, 156

Fairbairn on atmospheric railway
valves, 152

Fairbairn’s pateat tubular bridges,
143

Fairbairn, tribute to, from Sultan
Mahmoud, 400

Fall of a building on the French
Northern line, 30

Fan-blast, Buckle on the use of, 190

Fan.blast, Jones on the use of, 191

Fano, the gate of Augustus at, 102

Fecundation, 256

Figured surfaces, Millward's patent,
225

Finlay’s chandelier suspenders, 58

First series of railway practice, by
Brees (review), 92

Flax, adulteration of, 164

Fluids, on the motion of, 97

Force, on the measures of, and the
laws of motion, 129

Foreign books lately published, list
of, 87

Foreign works, notes on, 29, 62, 98,
120, 162

Forge portable, Queen’s patent, 87

Form and equilibrium of arches, 66

Fortifications at Sheerness, 30, $36

Fortifications of the southern coast,
867

Fossick’s patent lodomotive engine,
319

Fossil sea-serpeat, 189

Foulis’s ink for the blind, 61

Four rail system, economy of, 817

France,cost of constructing railways
in, 95

France, great scientific prizes in, 63

Free trade, 836

French Institution of civil engineers,
126

French Northern line, fall of build-
ings ou, 80

French proof engravings, 335

French railways, state and prospect
of, 140

French vessels, sheathing for, 335

Fresco painting, 200

Frodsham on the laws of isochroo-
ism of the balance-spring, 183

Frost, phenomena of, at Rome, 63

Froude’s paper on the law which
governs the discharge of elastic
fluids, 228

Fulgurites and fulminary tubes, 364

Fuller’s india rubber baffers for rail-
way carriages, 164

Furnaces, Grundy’s patent, 319

Fusion of mercury, 836

G

Gages, decimal, 16, 39

Gailhabaud’s ancient and moer n
architecture, (review), 49

Gallery of art at Calcutta, 31

of the Louvre, and Freach

works in general, state of, 93

Galloway’s patent locomotive engines,
120

Gandon the architect, life of, by
Mulvany, (review), 48

Ganges, steamers for, 30

Garofola, great picture of, at Rome,
29

Gardens, royal botanic, 163
at Kew, 163
Gardner's introduction to railway
mensuration, (review), 393
Gas burners, Boccius oan, 193
Gas, Rennie on, 79
the manufactnre of, Hillary’s
patent, 88
mauufacture of, Lowe’s patent,
224
ligbting at Nuremberg, 93
meters, Croll’s patent, 91
Dickinson’s patent, 290
Edge's patent, 247
Gas retorts, Walker’s patent, 290
Gas works at Cape Town, 399
Gate of Augustus at Fano, (review),
102
General table for facilitating the cal-
culation of earthwork, by F. Bash-
fortb, (review), 202, 289
Geological lectures, Prof. Ansted’s,
393

]
Geological maps, Salter’s system of
colouring, 287
science, the
phases of, 112
Geometric system of the medieval
architects, by F. Lush, 165, 238
Geometry, elements of, Ly J. D. (re-
view), 393
German architectural works, 241
overland routes to India,
197

successive

railways, 96
Germany machine manufactorles, 96
Giles, George, and the senate of Ham-
burgh, 94
Girder hridges, iron for, 263
Glance at some of the attributes of
architecture, by F. Lush, 165, 238
Glass, Chance and Badger’s patent
improvements in, 27
malleable, 263
ornamental, 84
painting, the art of, 91
silvering of with pare silver,
Drayton’s paper on, 192
atained, 86
GIu;ing cast-iron, Kenrick’s patent,
2

Glynn's plan for connecting the At.
lantic and Pacific oceans, 228
Goddard’s improved anemometer, 60
Golg mines on the coast of Guinea,
6.
Goodman’s paper on the potassium
hattery, 287
Gorgon steam ship, the narrative of
her recovery, (review), 18
Governmeut and the railways, 349
school of design, 13, 399
Grace’s renaissance decorations, 220
Gradual elevation of the land at Ply-
mouth, 94
Grafton’s patent improvements in
railway wheels and breaks, 248
Grand Duchy of Baden, meeting of
the archmologists, 126
Grantharm’s account of the Sarah
Sands steam vessel, 189
Grass rope, China, 400
Grayon the improved Kinnaird grate,
123
Gray on the maunufacture of shell
cameos, 154
Great Britain steam ship, 31
Great Britain, history of architecture
in, by James Eimes, 166, 209, 234
268, 300, 337, 378
Great continental railway lines, 199
Great Nasssu tunnel, 349
news hall at Berlin, 29
picture of Garofolo at Rome,

Great scientific prizes in France, (3
water-works at Hamburgh, in-

terruptiou of, 63

Grindstones, 263

Grondy’s patent furnaces, 319

Guildhall of Louvain, 29

Guinea, gold mines on the coast of,
63

Gun cotton, improvements in, 296

Gunpowder, 84

Gustafsson’s hydraulic log, 375

Gustafsson’s practicsl observations on
the present state of the steam en-
gine, (review), 193

Gutta percha safety foze, Smith’s
patent, 179

H

Haarlem lake, drainage of, 1

Hadfield’s architecture of England,
(review), 363

Hale’s patent sewer valves, 181
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Hall at Hampton Court palace, 63
of liberty at Bavaria, 34, 163
Hamburgh, interruption to the great
waterworks at, 63
Mr. Giles and the senate
of, 94

Hampton Court palace, hall at, 63
Hand.book of the ‘Sounder,” (re-
view), 203
Hann’s treatise on the steam engine,
(review), 194
Harbour board, tidal, 399
Harbour of Ostis, 20
Harris, (3ir W. S.), on the protection
afforded by metallic conductors,
260
Hartlepool, west harbour and dock,
opening of, 231
Harvey's patent filtering apparatus,
143
Haven of Swinemiinde, Prussia, 98
Havre and Rouen railway, 95
Hay on decoration, 24, 152
on symmetrical beanty, 25
on the means of rendering sculp-
tured sandstone lmpervious to the
effects of our changeable climate,
154
Heat, influence of, on the cohesion of
liquids, (review), 8
a good non-conductor of, 94
on the nature of, 85
Heated air, Wilkinson’s paper on,
191
currents, Wishaw on the ap-
plication of, 123
Heather’s treatise on mechanics, (re-
view), 108
Heating apartments and buildings,
Rothschild’s patent, 26
Height of water in steam boilers,
method of indicating, Faber’s pa.
tent, 87
Helder, or great north Holland canal,
Jackson, 83
Henderson (Capt.), on ocean steam
navigation, 261
Henry (Prof.), on the induction of
atmospheric electricity, 176, 222
Henson’s patent wagon covers, 223
Hepburn’s night telegraph, 61, 192
Heppel on the expansive action of
steam, 227
Heraldry, Partridge on, 314
Herapath’s mathematical physics,
(review), 361
Herron's method of constructing per-
manent railways, 83
Higgs's patent sewage manure, 58
High art, Dwyer's lecture on, 396
High pressure hoilers, marine, 330
steam, 364
steam engine investi-
gated, by Dr. Ernst Alban, (re-
view), 45
Highton on the effects of atmo-
spheric electricity, 25
Highton’s electric telegraph, 400
Hillary’s patent for the manufacture
of gas, 88
History of architecture in Great Brl-

tgin, Elmes, 166, 209, 234, 268,
00, 337,378
of engineering, by Sir John

Rennie, 50, 75, 113, 146

History of the architecture of St. Al-
ban’s abhey, by Buckler, (review),
392

Holdsworth’s patent life buoys, 145

Holtzapflel on turning, (review), 15

Holyhead harbour, 30

Holy Trinity church at Liverpool, 31

Hourly self-registering barometer,
Macfarlane's, 62

House painting, improvements in,
Crease’s patent, 88

INDEX.

Houses of parliament, new, 92, 175,
280
Human voice, the reach of, 126
Humboldt and Cornelius, 93
Hungerford bridge, stability and
strength of, 73
Hungerford and Reading railway, 95
Hunt’s chromatype, 202
paper on coloured glass 286
Hydraulic and pneumatic machinery,
Walker's, 389
log, Gustafsson’s, 375
Hydraulic machine for raising water,
287

I

Ibbetson’s practical rules for gra-
dients, (review), 195
Impermeable solution for stone, Tey-
chenne’s patent, 91
Important experimental trip, 198
saving in drainage, 164
Impracticability of coutinental rail-
ways in winter, 63
Improved anemometer, Goddard’s, 60
expanding die, by Salt, 295
gas burner, Bocciuson, 193
locomotive engine, 263
Improvements in gun cotton, 296
in locomotive and rail-
way carriages, Wright, 62
in Long acre, 30
in Suuderland harbour,
Murray on, 189
Impurities of water, Solly’s lecture
on, 186
India, Elphinstone college, 126
Dredge’s suspension bridges
in, 31, 263, 289
rubber, vulcanized,Brockedon,
186

Indicator and dynamometer, Main
and Brown, (review), 312
for ascertaining the speed
of railway trains, Ricardo, 153
Indicator, steam, Swith’s patent, 399
Induction of atmospheric electricity
on the wires of the electric tele-
graph, 176, 222
Influence of heat on the cohesion of
liquids, 8
Inglis’s, (Sir Robt.), address to the
members of the British Associa.
tion, 256 .
Ink for the blind, Poulis, 61
Institate of Architects, (Irish), 336
(Royal), of British Archi-
tects, 6, 26, 62. 82, 123, 125, 192,
227, 261, 367,397
Institution, (Builders’ Benevolent),

of Civil Engineers, 62, 72,
83, 124, 155, 227, 261
of Mechanical Engineers
at Birmingham, 37, 190
Interior forms of buildings in refe-
rence to the laws of sound, 82
Internal fittings of St. Denis, 60
Interruption to the great waterworks
at Hamburgh, 63
Introduction to railway mensuration,
by Gardner, (review), 393
Introduction to the present practice
of surveying and levelling, 92
Introductory address of Professor
Ansted, at King’s college, London,
358
Invention of the spinning jenny, 77
Ipswich and Bury railway, 95
Irish Institute of architects, 336
Iron barque, Josephine, of Liverpool,
account of, by Capt. Masters, 227
Iron for girder bridges, 263
tubing, Roose’s patent, 179
tubular bridges, 376

Iron vessels, 335 -
wire, Reid’s patent, 180

Irrigation of Algeris, 29
Isochronism of the balance spring, on

the laws of, by C. Frodsham, 188
Istbmus of Suez, cutting of, 126
Italian model railway, 63

railway, 96

Italy, moving mountain in, 125

J

Jackson’s paper on the Helder great
junction canal, 83, 124

Japanning metals, Walton’s patent,
353

Jeans's trigonometry, (review), 393

Jesus college, Cambridge, chapel of,
109

Jobnson’s patent steam power for
cranes, 291

Jones on the application of the fan-
blast, 191

K

Keely’s patent for dressing lace and
fabrics, 247

Kehlbeim, hall of liberty at, 34

Kemp and Co.’s electric magnetic coil
macbine, 62

Kempton’s copying presses, 390

Kinnaird grate, Gray on the improved,
123

Kenrick’s patent for glazing cast-irun,
27

Kew gardens, 163, 296

Key’s (Astley Cooper), narrative of
the recovery of the steam sbip
Gorgon, (review), 18

King's college, London, 358

engineering society,

95

King’s well, Bath, analysis of the
waters of, 30

Knight's description of a railway
break, 190

Knowelden's patent improvements in
steam englnes, 356

L

Lambeth suspension bridge, 127

Lamegié and Henry’s patent improved
railway chair snd sleeper, 146

Land reclaimed from the sea, value
of, 367

Landing pier at Dover, 263

Laugher’s paper on the decoration of
Covent garden theatre, 230

Large ships, new rudder for, 93

Largest merchant vessel in the world,
31

Law of atmospheric resistance, 367
which governs the discharge of
elastic fluids, Froude's paper on,
228
La;rence (Saint), tunnel across the,
10

Laws of force and measures of mo-
tion, 172

Laws of sound, Scott Russell’s paper
in reference to, 82

Layar7d ou the discoveries at Nimroud,
22

Leeds and Bradford extension rail-
way, 96

Lecture on sulphuric acid, by H. M.
Noad, 262

Le;tg%ren, geological, Prof. Ansted’s,

Leduc, the repairer of Notre Dame,

Paris, 93

Legoussée’s hand-book of

“ Sounder,” 203

Legislation of rivers and water

courses, 162

the

Leeghwater steam engine, 1
Leith’s tradesman’s book of orna.
mental designs, (review), 202, 247,
Lift bridge, (railway), 241, 295
Light from electricity, Staite on, 399
Lighthall’s patent for improvements
in the steam eogine, 87
Lighthouse apparatus, new, 385
Lime, calcareous cements, mortars,
&c., General Pasley, (review), 310
Limerick and Waterford railway, 95
Liquids, influence of heat on the co-
heasion of, 8
Literary and art property in Austris,
199
Literature (engineering), 28
Liverpool, Holy Trinity church at, 31
Llandaff cathedral, restoration of, 30
Lock furniture and spindles, Pitt's
patent, 357
Locomotion, aerial, 94
Locomotive axle box, Norris and
Tull’s patent, 318
engine, Crompton’s large
wheel, narrow gauge, 153
engine, explosion of, in
the United States, 245
engine improved, 264
engines, 113
engines, Fossick, Hack-
worth and Elliott’s patent, 319
’ slide valves, Bucknell,
1

Locomotives and railway carriages,
Wright’s improvements in, 62

Lodge’s patent steam boilers, 181

Log, hydraulic, Gustafsson’s, 375

Logarithws, by Oliver Byrne, 242

Londoen, Brighton, and South-coass
railway company, 95, 200

London Society of Arts, 24, 61, 81,
123, 153, 192, 229

Lo;donderry and Enniskillen railway,

5

Long-acre improvements, 30
Long range, Sir Howard Douglas on
the, 197, 243
In{d’u patent steam boiler furnaces,
21

Lords, the new house of, 163

Loper’s patent for letting down and
raising up propellers, 87

patent improvements in the

steam engine, 87

Louvain, Guildhall of, 29

Louvre, reorganization of tbe sculp-
ture galleries of the, 126

Lowe’s patent for the manufacturing
of gas, 142, 224

Lowthorp’s wicket gates for canal
locks, 244

Lu;riutor for machinery, Carter's,

91

Lunar theory, 255
Lush’s glance at some of the attri-
butes of architecture, 165, 238
observations on Venice and
her arts, 342, 373
Lyelel;s paper oa the age of volcanoes,
1

M

Macadam’s description of pottery
lg:de by the Ojibbeway Indians,

Maccarthy’s patent sheathing for
ships, 180

Mu;donald’s description of a sluice,
8

McEwan’s new registering index
for the pendulum, 153

Macfarlane’s hourly self registering
barometer, 62

Mauchive manufactories in Germany,

Machioery and manufactures, 76



Machinery, lubricator for, 301

Machinery, pneamatic and hydrao-
lic, Walker’s, 389

Maddington church, reparation of,
31

Miadler, Prof., on Bruchausen’s new
theory of the Huctuations of the
ses, 135

Madras and Arcot railway, 813

Main and Bruwn’s indicator and
dynamometar (review), 312

Making gioc and gas, Shears’s pa-
tent, 294

Malleable glass, 263

Manby oa the bridge over the Pol-
dervaart, 125

Manufacture and trade of copper,
revulgion in the, 110

Manufacture of casks, &c., and the
seasoning of timber, 183

Manufactures and machinery, 76

Manures by Persoz, 164

Maremme, Tuscan, and their im-
provements, 175

Marine boilers, high-pressare, 330

Marshal’s inlonaco cement, 158

Marvia’s improvements in area grat-’
ings, 83

Maryport and Whitehaven railway,

96

Master’s, capt., account of the iron
barque, ¢ Josephine,” 227

Materials of ancient and modern
structures, 93

Mathematical physics, Herapath’s,
(review), 301

May’s railway chairs and fastenings,
890

Measures of force and laws of mo-
tion, 172

Measurement of angles, Byrne on
the, 818, 351

Measuriog and valuing carpenters
and joiners’ work, 62

Mecharical engineers, Institation of
at Birmingham, 37, 190

Mechanical equivalent of heat, 367

Mechanics, treatise on, by Heather,
108

Medieval architects, Chantrell on
the geometric system of, 227

Mediterranean, railway from Paris
to the, 140

Memoir of Sir John Soane, by G.
Bailey, 19

Menai tabaular bridge, 81

Mensuration, raiiway, Gardner’s
introduction to {review), 803

Mercury, fusioa of, 386,

Metal for clocks, 367

Metal, raising and shaping of, 113

Metal rollers, Payne’s patent, 90

Metallic conductors, protection af-
forded by, 260

Method of saviog life on skating
lochs and curling pouds, by T.
Baillie, 62

Metropolitan churches, new, 40

Metropolitan sanitary regulations,
186

Meteorology, Renaie on, 150

Mexico, city of, 263

Microscopism, 255

Military and naval engineeriog, 161

Military cemetery, 336

Miller’s pateat safety rein, 26

Millward’s patent figured surfaces,
225

Mines of south Staffordshire, 30

Mioeralogy and geology, by Rennie,
149

Mioing, by Rennie, 149

Miscellanea, 127

Model experiments, oo, 352, 398

Molluscs, 256

Moreland’s patent furnaces for cop-
pers, 122

INDEX.

Morin on the measurement of water,
184

Morse’s system of cerography, 64

Mortar, Lieut. Roberts’s, 161

Motion and force, on the measures
and laws of, 129

Motion of fluids, 97

Moulded bricks, 93

Moulton’s improvements in caout-
chouc, 820

Mountainous forests, effects of the
destruction of, 71

Moving mountain near Unkel oo the
Rhine, 98, 126

Mulvany’s life of James Gandon,
(review), 48

Muaich art-union, 162

Muoich in 1847, 345

Muniz’s sheathing for ships, 180

Murdock’s pigments or paints, 854

Murray on improvements of Sunder-
land harbour, 189

Museam, British, 239, 257, 275,
302, 846, 383

Musical instrument, electrical, 200

N

Napier’s improvements in smelting
copper, 357

Naples, two new churches at, 63

Nasmyth’s patent screw cocks, 353

Narvigation, steam, by Rennie, 115

Navigation of the Seine, 162

Navy and army clab, 168, 178, 231

Neapolitan railways and steamboats
93

Nelson column, Trafalgar-square,
399

New act oo steam navigation, 30

New armament for royal navy, 315

Newhold oo Tyre and Sidon, 112

New church in Old-street-road, 40

New coro exchaoge, Birmingham,

New docks at Wisbeach, 831

New fulminatiog powder, 296

New Great Prussian line, 63

New house of peers, 280

warming and ventila-

tion of, 262

New life boat, 314

New lighthouse apparatas, 385

New line of rail at St, Germains,
45

New method of overcoming an in-
cline of 1 foot in 12, Erskine, 192

New metropolitan churches, 40

New Oxtord-street, 126

New palace at Westminster, 201,
233

New parliament, the, 296

New rudder for large ships, 93

New system for propelling vessels,
94

Niagara, wire bridge at, 161

Nicholson’s carpentry (review), 204

Night telegraph by coloured lights,
Hepburn, 193

Nimroud, discoveries at, by Layard,
227

Noad’s lecture on sulphuric acid,
262

Noa-conductor of heat, 94

Norman pillars dug up at Latheaey
abbey, 80

Norris and Tull’s axle box, 818

Northern drift, wave of translation
in connexion with, 94

Northern line of railway from Paris,
140

Note Book, Candidus’s, Fasciculus
LXXII., 233; LXXIII., 266;
LXXI1V., 298; LXXV., 311;
LXXVI., 371

Note on experiments on the new line
of 8t. Germain, 45

Notes of the month, 80, 68, 94, 126,
163, 199, 231, 263, 295, 355, 367,
399

Notes on engineeriog, No. VII., 66

Notes on foreign works, 29, 62, 93,
126, 162, 199

Noton’s improvements in smiths’ tue
irons, 26

Notre Dame at Paris, 93

Nott's electric telegraph, 56, 128

Nuremberg, gas lighting at, 93

Nutation, solar and lunar, 101

o
Obituary : Mr. Collins, 95
. Mr. Cottingham, 368

Mr. C. Holtzaptel, 163
Mr. Papworth, 232
Senor Vasques, 368
Ocean steam navigation, paper on
by Capt. Henderson, 261
Oil-cake presser, Robson’s, 390
Ojli,bbesv{ay Indians, pottery made
¥
Old-street-road, new church in, 40
Opening of Hartlepool west harbour
and docks, 281
Opera house, new, at Vienoa, 29
Opera, royal Italian, at Covent gar-
den theatre, 139
Ore, copper, 168,
Organic substances, preservation of,
Ryan’s patent, 178
Origin of the Oxford, Worcester, &
Wolverhampton railway, 317
Orleans, railway from Puaris to, 140
Oastia, castle of, Ripiogille’s sketch
of, 21
Ostia, harbour of, paper on by SirJ.
Renaie, 20
Ostia, pharos at (review), 104
Ovlerlnnd route to India, German,
97
Over-zeal of art collectors, 93
Oxford-street, new, 126
0x2idation of metals, prevention of,
00

P

Paddington, Trinity chaorch at, 31
Paintings and carvings of St. Bavoo,
Ghent, 93
Palace at Westminster, new, 201,
233, 284
Papier Mache ornaments, Bielé.
field’a putent, 119
Papworth testimonial, 62
Paris and Lyons railway terminus,
erection of, 29
Partridge on heraldry, 814
Pusley’s, Geaeral, observations on
limes, moriars, cements, &c. (re-
view), 310
Patents, Amerjcan, specifications of
87,317 :—
Indicating the height of wa.
ter in steam boilers, Faber, 87
Letting down and raising
propeliers, Loper, 87
Locomotive axle-hox, Norris
and Tull, 318
Poeumatic hydraulic engine,
Strode, 817
Portable forge, Queen, 87
Steam engine, improvemeants
in, Lighthall, 87
ditto, Loper, 87
Truss frames of bridges, Ri-
der, 87
Water wheels, Drips, 87
ditte,  Lunmb, 87
Patents, Eaglish, 11813 of, 32,64, 96,
128, 164, 200, 232, 201, 206, 386,
868, 100

v

Patents, register of specifications of
new, 26, 56, 88, 119, 142, 174,
228, 247, 290, 319, 853, 389

Apparatus for meiting eioc,
Smith, 26
Area gratings, Marvin, 88
Atmospheric railway tubes,
Warcup, 90
Brick machine, Ransome, 145
Caoutchouc, Moulton, 320
Chandelier suspeuders, Fio-
lay, 58 .
Cooling coke ovens, Raa-
some, 320
Copying presaes, Kempton,

Dressing lace and fabrics,
Keely, 247

Electric light, Wright, 355

Electric telegraph, Nott, 56

ditto, Brett and Little, 294

Electro coppering, gilding,
&o., Piaget and Du Bois, 292

Excavatiog machine, Pri-
deaux, 121

Figored surfaces, Millward,
225

Filtering apparatns, Harvey,
143

Flattening glass kilog, Dea-
con, 148

Furnaces for coppers, More-
land, 122

Furpaces, Grandy, 819

Gas apparatus, Hillary, 88

Gas meters, Croll, 91

ditto, Dickenson, 290
ditlo, Edge, 247

Gasimprovements, Lowe, (12

(Gas retorts, Walker, 290

Glass, manufacture of, Bad-
ger and Chance, 27

Glaziog cast iron, Kenrick,27

Gun cotton, Taylor, 142

Gutta percha safety fuze,
Smith, 179

Heating buildings and apart-
ments, Rothschild, 26

House painting, Crease, 83

Hydraulic and pneumatic
machinery, Walker, 389

Impermeable solution for
stone, Teychenne, 91

Incrustation of boilers, Del.
fosse, 146

Iron and hrass moulds, Stew-
art, 122

Iron tubiog, Roose, 179

Iron wire, Reid, 180

Japanning metals,
354

Life buoys and boats, Holds-
worth, 145

Lock furnitare and spindles,
Pitt, 357

Locomotive engines, Fussick,
Hackworth, and Elliott, 819

Locomotive eugines, Gallo-
way, 120

Locomotive engines, Stephen-
son, 120

Lubricator for machinery,
Carter, 891

Maukiog zinc and gas, Shears,
294

Mauufacture of gas, Lowe,
223

Metal rollers, Payoe, 90

Oil-cake presser, Rubson, 390

Papier mache ororuweuts,
Bielefield, 119

Piers and harbours, Borrie,
247

Pigmeants or paiots, Murdock
354

Preservation of orgunic sub-
stances, Ryan, 173

Walton,



vi

Patents, Propellers for steam vesgels,
Claussen, 88
Railway axles, Waterhouse,
247

Railway chairs and fasten-
ings, May, 850

Railway switches and tumn-
tables, Wild, 320

Railway wheels and breaks,
Grafton, 248

Rotary engioe, Breynton, 293

Screw cocks, Nasmyth, 858

Sewage manure, Higgs, 58

Sheathing for ships, Munts,
180

Sheet mefal and paint, Wet-
terstedt, 225

Ships’ anchors and masts,
McCarthy, 179

Ships’ logs and sounding
machines, Walker, 59

8hips and propellers, Bu.
cbanan, 178

Slub chains, Baylis, 856

Smelting copper ore, Bell, 88

ditto Napier, 857

Steam boiler furnaces, Lord,
121

Steam boilers, Lodge, 181

Steam engine regulators,
Poole, 58

Steam engines, Knowelden,
356

Steam hammer, Condie, 224

Steam power for cranes,
Johnson, 291

Tesselated work, Austin and
Rammel, 89

Tubular bridges, Fairbairn,
143

Valves for sewers, Hale, 181

Wagon covers, Henson, 223

Warping vessels, Beadon,

Water-closets,- Bunnett, 144

Patents, specifications of, a treatise
on, 106

Paving, Rennie on, 81

Payne’s patent metal rollers, 90

Pendulum, a new regulating index
for, Mc Ewan, 153

Perspective simplified, Stewart, (re-
view), 18

Permanent railways, method of con-
structing, 83

Peruvian dlloy, analysis of, 30

Petersburgh (St.) 126:

Penitentiaries, construction of, 334

Piers and harbours, Borrie’s patent,
247

Pharos at Ostia, 104

Photogenic experiments, 369

Photographio manipulation, 278

portraits, 95

Pbotography, 387

Pile.driving, pneumatic, 388

Plan for arresting the progress of fire
in dwelling houses, 192

for connecting the Atlantic and

Pacific oceans, 228

Plane and spherical trigonometry, by
Jeans, (review), 393

Planet beyond Uranus, 9, 64, 111

Plymouth, elevation of the land at,
94

Pneumatic and hydraulic machinery,
Walker's, 389
Pneumatic pile-driving, 388
Pompeii, the Russian, 126
Poole’s patent steam engine regula-
tor, 58
Portable apparatus for inhaling the
vapour of etber, 82
forge, Queen’s patent, 87
Practical treatise om perspective,
Pyne, (review), 18
rules for gradients, 193

INDEX,

Practice and theory, Rennie, 151

Prideaux’s patent excavating ma-
chine, 121

Proceedings of scientific societies, 20,
61, 81, 122, 152, 183, 227, 261,
896

Propellers, method of letting down
and raising, Loper’s patent, 87

for steam vessels, Hillary’s

patent, 88

Propelling vessels, new system of, 94

Q

Quarterly papers on engineering,
Weale’s, (review), 312

Queen’s patent portable forge, 87

Query, a, 368

Quick aud slow traffic, 371

R

Raffaelle, an architectural author, 29
Raffaclle’s Breve, 26
Rails, iron bridge, Wood's, 164
Railway abattoir, 164
and coal mines in Bohemia,
29

axles and signals, Water-
house’s patent, 247

break, by F. Knight, 190

carriage apparatus, Ches-
shire’s, 190

carriage axles, by tI. Besse-
mer, 190

carriage break, 289

carriage, (new), 368

carriages, Fuller's india-rub-
ber buffers, 154

chairs and fastenings, May's
patent, 390

club, 296

curves, setting out of, 28, 41

expenditure, 182

extension for speedy travel-
ling, 385

from Avignon fo Marseiiles,
231

from Naples, to the French
frontier, 29

from the Adriatic to the
North sea, 95

indicator and alarum, Car-
rick, 61

in Switzerland, 163

intelligence, 95

lift bridge, 241, 295, 310

locomotion and steam navi-
gation, Curr, (review), 362

legislation, accidents and in.
spection, 271

mensuration, Gardner’s intro.
daction to, (review), 393

South Devon, opening of,
263

statistics, 40

suspension bridge, Cowper's,
369

switcbes and turn-tables
Wild’s patent, 9, 320

trains, indicator for ascer.
taining the speed of, 153

wheels and breaks, Grafton’s
patent, 248

wheels, tires of, 230

Rlélway' and steamboats, Neapolitan,
4

cost of previous to 1841,
183

in Germany, 96

in Italy, 96

safety of, 41

state and prospects of in
France, 140

Ransome’s patent cooling coke oven,

320

Ransome’s patent brick machine, 145
Register of new patents, 26, 56, 88,
119, 142, 178, 223, 247, 290, 317,
353, 389
Restoration of the Ulm minster, 29
of Llaodaff cathedral, 30
of the cathedral of
Speyer, 93
Reading and Hungerford railway,
95
Recent depressions la the land, 200
Regulation and drainage of the Rhine,
199
Reid’s patent iron wire, 180
Renaissance decorations, by P. Grace,
220
Rennie’s history of engineering, 50,
75, 113, 146
Rennie on the harbour of Ostia, 20
Report on atmospheric waves, by W.
Birt, 257
REvVIEWS ;:—
Algebra made easy, Tate, 92
Ancient architecture described and
demonstrated by its monuments,
L. Canina, 17
and modern architecture,
Gailhabaud, 49
Architectural maxims and theorems,
Donaldson, 202
Art of sketching from nature simpli-
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THE LEEGHWATER STEAM ENGINE.
DRAINAGR OF THE HAARLEM LAKE, HOLLAND.—Engineers: Messrs. J. Gisas and A. DEAN.
( Witk Two Engravings, Plates 1 and 2.)

Jhe geographical changes which are produced near the embou-
chures of rivers by deposition of alluvial matter are in no part of the
world exbibited io a more remarkable maunner than in the delta of the
Rhine. The natural operations of that river interest the antiquarian
by the remoteness of their date, the geologist by their extent and
physical character,* and the engineer by the grand artificial works
undertaken to resist or modify their effects.

The Rhine op entering the Low Countries divides into several
branches : the southernmost of these, the Whaal, reaches the sea near
Kampen; the most northern branch is nearly at right angles to the
former, and empties itself into the “rolling Zuyderzee,” and another
branch passes Rotterdam. The Rbine proper continues its enfeebled
course to Leyden and Utrecht, and, nearly exhausted by the numerons
canals which are connected with it, finally reaches the sea by a small
artificial sluice. Its fate has been aptly compared to that of a de-
throned monarch, who is deprived even of the satisfaction of a ttracting
sdmiration and sympathy by the grandeur of his exit,

It is very interesting to observe how this delta has been altered
even in the historic period. In the time of the Romans the Rhine
bad bat two branches; Virgil calls it décornis, and Tacitus says that
the largest of these branches, that nearest to Gaul, is called abalum.+
Kven io the days of Charlemagne, the Rbine communicated with the
Eacaut, by abranch of the Meuse, which has since entirely disappeared.
A great ioundation, A.D. 860, destroyed the regularity of the mouths of
the river. But perhaps the most remarkable alteration of all bas been
the conversion of the Zuyderzee from an ifland fresh-water lake, such
as it is described by Pomponius Mela, into a gulf of the sea. This
change took place in the 13th century, and was the result of violent
storms, during which the sea destroyed the barrier between itself and
the lake. Traces of this barrier still exist in the islands and shoals
between the Helder and Ter-shelling.

The natural division of the R hine into two branches was first dis-

* It is calculated (Ansted’s y 1.7), that seven or sight thousand milllons of tons
of alluvtal mud are curried down by Ay

[y part of this sollls

depasited in Holland., '
+ The in Tacitus (Ann. I1. 8,) seems somewhat inconsistent with anether in
Cusonr (De . Gall 1V. 10), where, after a sentence of which the text is evidently cor.
rapt, and the meaning (to us at lesst), obecures, it is sald, ¢ Ubi Oceano appropinquat, in

m‘aut partes, mnitly, ingentibusque insulls effectls........ multisque eapitibus ia
m {oflnit.” It has been sapposed, however, that Cmear speaks merely of the
smbordinate stresms and wouths near the cosst.

No. 112.—Vour. X.—=Jaxnvarr, 1847,

tatbed by the Romau legions under Drusus, who,in the 12th year before
the Christian era, dug a canal from the Rhioe to the small river Sala,
as a military defence. This canal soon became enlarged by the force
of the current into a third branch of the Rhine. A fourth branch, the
Leck, was created snbsequently, in a similar manner, during an insur-
rection under Claudius Civilis.

In our own times another important change is about to take place.
The Lake of Haarlem is a large fresh water lake, between Leyden and
Amsterdam, and communicates with the Zuyderzee. The project of
draining this lake has been long entertained. The bottom consists of an
alluvial deposit, well suited for agriculture. It was at the end of the
last century, when steam engines begaa to be used for drainage, that
the idea of employing them iu draining the Lake of Haarlem was
first entertained. The idea was but the extension of that which bad
already been practicaliy exemplified in the drainage of the Beilm and
Diem, in Holland. The longest side of the iake of Haarlem is parallel
to the sea, and is separated from it by a very narrow strip of land.
Moreover, the level of the lake is some twenty feet below that of the
sea. When, therefore, the drained country is covered with villages
and farms, it must be well protected by dikes, or the sea may some
day perhaps pay the sober Dutchman a visit for which even their
amphibious nature has not sufficiently prepared them.

In order to ascertain the most approved method, and at the same
time the most economical mapuer, of draining the lake, the Dutch
Government appointed a Commission of Engineers to report upon the
best means and to examine the various plans of drainage adopted in
England. After examining agreat variety of schemes and proposals, it
was determined to adopt the plan submitted by Mr. Joseph Gibbs and
Mr. Arthur Dean—who bave, by close attention to all the details, pro-
duced an engine which is working with great effect and astonishing
economy of fuel. It is proposed to bave three engines of the same
power, and three sets of pumps.

The first of these engines is now in operation, and the engineers
bave furnished us with the following description, which is replete
with valuable and ioteresting information, and is accompanied by
ample illustrations of the details. The means taken to avoid shocks
or impulses in an engine of this maguitade are especially wortby of
attention,
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DESCRIPTION OF THE ENGINES.

Tie Leeghnaler Engine. as shown in Figs. 1, 2, and 5 of the accom-
panyinng vings, Plates 1 and 2, has two steam cylinders A and C,
one within the other, united to the same bottom X, but the inner one
is not attached at the top, a clear space of 14 inch existing between
it and the cover, which serves for both cylinders. Thelarge cylinder
A, 15 144+37 inches diameter and 14 ineh thick, and C, the small cy-
linder, 84-25 ineches diameter and 13 inch thick ; both are truly bored
out, and the small cylinder is also turned on its ovter circumference.
B is a steam jacket for the large cylinder, cast in 13 segments—which
is again enveloped by a wooden casing J, having 4 Inches of peat
ashes between them.

Pistons.—The small cylinder C s fitted witha plain piston of 547481
sqnare inclies area, and the large cylinder A is occupied by an
anoular piston of 10,323-36 square inches urea. The areas of the two
cylinders, after deducting 4728 square inches for the thickness of
small cylinder, are as 1 to 2:85. The internal and external packings
of the pistons consist of hard cast iron segments at bottom, with gasket
above, pressed down by glands, also in segments; the open spaces in
the pistons cc are filled with cast iron plates, and the tops of the
pistons have moveable cast iron covers.

Cap or Crosshead.—The pistons are connected to the great cap or
crosshead G by the main piston rod Y, of 12 inches diameter, eng by
four small rods y of 44 inches diameter (figs. 1 and 5). The great cap
G has a circular body 9 feet 6 inches diameter, divided into eight
compurtments, which can be filled with cast iron weights; from its
centre a guide spindle & passes throngh a stuffing box placed in the
centre of a great beam of timber 2 feet square, which passes across
the engine-liouse, and is secured to its walls; there are two other
guide rods, b, which pass through stuffing boxes in the arms of the
great cap G, and are secured to the upper and lower spring beams.

Plungers.—Suspended from the arms of the great cap are two
9-in. plunger poles F, working in plunger cases D; attachexd to D are
two valve nozsles d”, connected with stand pipes d’, by two branch
Kipea a3 the valve nozzles are connected with each other and an

ydrostatic equilibrium valve nozzle O, from the bottom of which a
branch piece is connected with the stand pipes &’ by the pipes d"".
The exterfor surfaces of the plunger cases D, are torned truly, 8o as to
aliow the rings e¢ to slide np and down freely; the rings are sus-

ended from the great crosshead by rods ¢, and are furnished with cross

arin%s, on whig the juws of t{e two air-pump balance beams E
rest: the ionzr ends of these balance beams move in a perfectly vertl-
cal line, and the outer ends are furnished with rollers working between
guidkea, to allow for the variation of the beams during the up or down
stroke.

Asr Pu From the centre of the air-pump balances, the two
air-pump plunger pistons a’ are suspended (fig.2) ; diameter of planger

istons 40 in., stroke 5 feets the two air-pumps N are united by a

nch piece with the bottom of the condenser M. The condenser has
an intermittant injection by a valve B-in. diameter, aed a coustant in-
jection by asother valve of 3-in. diumeter. R is the condenser cis-
tern.

Pipes and Valves.—L is the steam pipe (2 feet diameter) from the
boilers; iu it is placed a double-beat governor valve of 16-in. diam«
eter.

P, the fnduction valve, 16-in. diameter and nozzle.

Q) Equilibrium valve, 20-in. diameter and nozsle.

S, Edustion valve, 26-in, diameter and nozale.

¢ Equilibrium steam pipe.
The induction and equilibrium noszles are each connected to a sepa-
rate port cast in the cylinder's bottom. The eduction noesle is con-
nected by a pipe M, 84.in. diameter, to the branch-pipe M of the
coodenser. The pipe M is also conneeted to the bottom of the cy-
linder, in whicl a port is cast, which communicates with the space
under the anoular piston; by this arrangement a constant vacuum is
maintained beneath that piston.

TRe Hand Gear is connected to the weigh post K, and the plug rod
is worked by a lever and shaft T, the outer end of which is slotted
and worked by a pin on the sliding ring e.

Pumps—~The engine works eleven pumps of 63-in. diameter; each
pump is furnished with a cast iron balance beam H (fig. 1), which
radiates from the ceotre of the pistun rod; the ioner and outer arme
are of equal lengths from the centre gudgeon. Tbe inner ends of the
balance beams are furnished with cast iron rollers, workiog agaioet a
plate, fitted with guides for each roiler, which is screwed up against
the under-side of the great cap; each beam is cunnected to the cap
by two slotted bridles, to ensure simultaneous upward motion daring
the up-stroke of the engine. From the outer end of the balance
beam the pump piston is suspended by wrougbt iron rods, 3-in. diame

THE CIVIL ENGINEER AND ARCHITECTS JOURNAL.

|

[Jax,

eter and 16 feet long, and an additional length of 14 feet of patent
chain cable attached to the pump piston. Fig. 8 shows a section of
one of the pumps, and fig. 4 an ¢levation of the piston. A, working
barrel, 63-in. diameter; B, windbore and clack piece; C, the piston
or bucket; D, bottom valve and seat.

The pump piston C isof = peculiar eonstruction; it is composed
of a wrought iron centre piece, 1inch thick; firmly bolted to this
piece are two double elbow frames of cast iron, ealled # the cradles;’’
the elbows are fuced with gun-metal plates ; the cradles serve to sup-
port two wrought iron semi-elliptic valves ¢ ¢, which occupy the who
area of the pump when they fall out, and constitute in fact the piston.
These valves are edged with wood, baving a piece of leather on the
opper side secured by a wrought iron gland ; the valves are hu&w
the centre piece at about 8 inches from their lower edges, so that
when they open during the down stroke, any dirt or sand which has
lodged on the bottom may fall through. Attached to the centre pisos
are two plates of cast iron, which serve as ballast to sink the piston ;
these ends are cast with a jaw, in which pieces of woud are secared
to prevent friction against the sides of the pump and to give steadi-
ness to the piston. These pistons require a weight of 1-41b. per
square incli of the area of the pump to sink them with the velooity
required uponthe down stroke. The pump pistons of the Leeghwater
are pot furnished with guides, as shown in figs. 3 and 4, and work very
well without them : but the pistons for the pumps of the Cruquive
and Van Lynden engines (now constructing for the drainage of the
lake) will have guides, as shown in the drawings, in consequence of
the diameter of the pumps being increased to 78 inches.

Pump Valves—The bottom valves have cast iron seats secured to
the windbore, the valve beats are of wood, and the valves are simply

lates of wrought iron, 1 inch thick ; the valves are not huog on fixed
Joints, but are each fized to a bar, the ends of which are entered in
cast iron slot pieces, allowing a rise of 1§ inch, so that the valve can
rise ‘altogether from its beat, and give a large water passage all
round.

Poner of Engines—The steam and pump rluton: both perform a
stroke of 10 feet in length: each pnmp by calculation should deliver
6-02 tons of water per stroke, or 66-32tons for the eleven pumpsg
but by actual admeasarement of the quantity delivered, it is fouad to
be 63 tons. The loss might be reduced, but probably at the expense
of increased friction.

TAe Engine House is a massive circular tower, concentric to the
eylinders; on its walis are placed the eleven pump balances radiating
from its centre, shown in the accompanying sketch. The pump

s

balances a, 3, ¢, are placed at 120 degrees from each other; d 4, ee, ff
& & are placed opposite each other: therefore, ':Iv;thia arrangement,
the equilibrium of the great eap of the esgine, under which the ioner
ends of all the balances are concentrated, is not in any way distarbed.
If any of the pamps require repairs, the opposite pairs caa be easily
:.ihetnched, without causing more than a trivn{ deluy to the workiog of

e engine.

Tkx.}!:uou of the engine is very simple; the steam being admitted
into the small cylinder, the whole of the dead weight and Eump balance
beams attached to the great crosshead are elevated with it, aod the
steam beiz cut off at such portion of the stroke as may be required,
the remainder is effected by the momsatum acquired by the dead
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weight and the pressure of the expsnding steam upon the small pis-
ton (the pump pistons at the sume time make their down stroke)s at
the end of the up stroke a pause of one or two secoods is requisite,
to epable the valves of the pump Eiswm to fall out, 0 that upon the
down stroke of the steam piston they may take their load of water
witbout shoek. During this time it is necessary to sustain the great
evossbead and its load of dead "iﬁht atthe point to which it was
elevated by the up stroke, as otherwise it would fall back until the
expanded steam under the small pistou was compressed to a deusity
equal to the pressure per square inch of the load lifted, or would
caose a very violent shock upon the pump valves by suddenly throw-
ing them out ageinst the sides of the pumps. To avoid these evils,
the bydraolic apparatus D F was devised.

Hydraglic Apparalus.~When the engine makes its up stroke, the

r poles F (which form part of th?dend weight) n':e lifted, and
the water from the stapd pipes and regervoirs d' flows through the
valves d”, and follows up the plunger poles as fast as they are ele-
wvated. At the end of the stroke the spherical valves instantly close,
snd the dead weight is suspended exactly at the point at which it had
srrived—and, of course, if the valves are tight, could be maintained
there for any given perjod ; in uence of all strein being thus
removed, there is no pressure to close the valves of the pump pistons
beyond their own weight ; therefore, they fall out without the slight-
est shock. To make the down stroke, the equilibrium steam valve
Q, and the hydraulic valve O are opened simullaneously : the water
from beneath the plungers escapes to the stand pipes and reservoirs
by the pipes @', und the steam from the small cylinder passes by the
pipe g round to the upper side of the small and annalar pistons, puts
the pressure on the small piston in equilibrium, and presses upon the
anpular pistou (beneatb which a constaut vacuum is maiotained), in
ald of the dead weight now resting upon the inner ends of the pump
balanees: by the united effort, the pump pistons are elevated and the
water discha . Before the next stroke is made, the eduction
valve is opened and a vacuam formed over both pistons.

80 well does the hydraulic apparstus just deseribed, effect the ob-
ject for which it was desigued, that the Haarlem-mer Meer Commis-
siopers have decided to use only eight pumps, but of 73-in. diam., for
the other engives; the chief reason for the adoption of the 63-inch

for the Leeghwater Engine laving been the fear of the shocks
to which such large pump pistons are ordinarily liable.

Boikrs.—The Leeghwater Engine is furnished with five cylindrical
bailers, each 30 feet long and 6 feet diameter, with a central fire tube,
4 feet diameter : a return flue passes under tbe boilers to the front,
and then splitsalong the sides.  Over the boilers is a steam chamber,
4 & 6 in. diameter and 42 feet in length, communicating with each
boiler; from thence a steam pipe, of 2 feet diameter, conducts the
steam to the engine. The steam space in the chamber, boilers, and

ipe is nearly l§0 cubic feet, and as the engine draws its supplies
z-'om such an immense reservoir of steam, no * primage” takes place,
and a very uniform pressure upon the piston is obtained until the in-
duetion valve closes, These boilers bave produced steam enough to
work the engine to the net power of 400 horses. The Cruquins and
Vao Lysden Epgioes will have boilers capable of working to 500
borses’ power if required.

The Drainage.~Prior to the copstruction of tbe engine-house, &c.
ap earthern dam of a semi-circular form was thrown out into the
Jake, to enclose about 1§ acres; after the water was pumped out
from within the dam, a strong giled foundation was made, and the

commenced at the depth of 21 feet below the surface of the
lake: a small steam engine was erected to evacuute the water from
the dam. When the Leeghwater was completed, the Commissiopers
&rtermined to test its merits fully before deciding on the construction
of the other engines upon the same model ; and as they had the means
of evacuating the water within the dam to any level required, the
Leeghwater could be tried and worked continuously under any cir-
comstances, precisely similar to those which will occur during the
drainage of the lake, if, instead of discharging the water from the
pumps into the upper canal, it was allowed to fall back again to the
level from whence it was derived.

The average depth of the lake is 13 feet below the general level of
the sorface water of the canal and watercourses conducting to the sea
slnices ; when the communicstions between those waters and the lake
are closed, the engine will at first have only the head of water caused
by the discharge from the pumps, and the friction of the machinery,
to overcome ; in this state, all the filling plates or ballast of the great
esp and pistons will be takeu out, and counter-balances added to the
por nee beams “ ot of daors,” 50 as to take up as much of the
dud’ weight sttached to the Teat cap as may not be required for
working the engine: as the lift becomes greater, the dead weight
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“jn doors” will be gndually added. In this manner, the engine was
worked for a considerable time, to get all the parts in workin,
order. A sub-committee of the Commission conducted a series o
experiments, and satisfied themselves that the Leeghwater will pes-
form a duty of 76 million ponnds, lifted one foot higb, by the con-
sumption of 94 Ib. of good Welsh coal, whilst exerting a net effective
force of 850 horses’ power. With a lift of 18 feet, the engine easily
worked the eleven pumps simultaneously ; the net load of water lifted
being 81'7 tons, and the discharge 63 tons, per stroke.

ben the bed of the lake is cultivated, the surface of the water in
the drains will be kept at 18 inches below the general level of the
bottom ; bat in time of winter floods, the waters of the upper level
of the country will be raised above their ordinary height: in which
case, to keep the bed of the lake drained to the regulated height,
the lift and bead may be increased to 17 feet. To test the power of
the epgive under these circumstances (and without regard to the con=
sumption of fuel), the whole of the 11 pumps were worked simulta-
veously, and the extraordinary quantity of 109 tons net of water was
raised per stroke to the height of 10 feet; bat, in practice, it will be
advisable to work a less pumber of pumps, and increase the number
of strokes per minute.

After numerous and severe trials of the eagine, the Commissioners
were satisfied that it is capable of performing its work under the most
difficult circumstances that can arise; and immediately determined
on hnvi:g two more engines coustructed, of equal sise, and on the
same model—the onlg material alteration being in the arrangement of
the pumps; the nu being reduced to 8 for each angise, but of 73
in. diameter, placed in pairs opposite each other, and the ends of the
balance beams projecting over the great cap of the engine (instead of
under as in the Leeghwater), to which they will be connected by stont
wrought-iron straps. The boilers also will be fvereased in number,
and in power nearly 100 horses. All the feed-water will be filtered
before passing into the boilers.

Advantages of Two Cylinders—Many persons imagine that the en-
gines are constructed with two cylinders to obtain a greater expansion
of the steam than would be attainable in one cylinder ; but |uc£ is not
the case, as no greater economy of steam can be obtained by the use of
two cylinders than by one, although greater steadiness of motion for
rotatory engines, aud less strain upon the pitwork of a mine-pumping
engine, may result from the use of two cylinders. In the Haarlem
engines two cylinders are used, because if one cylinder only were em-
pluyed it would sometimes be necessary to use a dead weight of 125
tons to overcome the resistance of the water load and friction of the
engine and puwmps ; such a mass of iron or other heavy material would
be unmanageable, and no alteratiou in the force of the engine could be
effected but by taking from otadding to the dead weight, which would
be a source of great difficulty and inconvenieoce, when the varyi
character of the load, during the drainage of the lake, is consldered ;
particularly as at times the water will be charged with so much foreign
matter as greatly to add to the friction of the pumps. By the system
adopted the maximum dead-weight elevated gy the swnall piston will
seldom exceed 85 tons; the additional power required being derived
from the pressure of the return steam, at the down stroke, on the ane
nular piston; by varying the expamion and pressare of the steam in
the small cylioder, the engineman can add to, or diminish the pressure
upon the annular piston, 0 as to meet any case of v>*iable resistance
without the inconvenience and delay attending an alteration of the
dead weight; the load is therefore under perfect command at all
times.

Quantity 3/ Water.~The ares of the Haarlem Lake is 45,230 acres,
the estimated contents to be pumped out about 800 million tons, but
should the quantity be increased by any unforeseen cause even to 1000
million tons, the whole amount could be evacuated by the three en-
gines in about 400 days.

The bed of the lake when drained must be always kept d .
chinery, and obeervations contioued during 91 y’:an fhovlv’y u?fz?:e
greatest quantity of rain which fell upon the area of the lake in that
period would give 36 million tons as the maximum quantity of water
to be elevated by the engines in one month; to perforin this work
would require a force of 1084 horses® power to be exerted during that
period ; the average annual drainage is estimated at 54 million tops.

The cost of the Leeghwater, buildings, and machinery was 36,0004 ;
of tl.xiu amount about 15,000L are duge', to the buildirnygs, angséenan;
contivgencies, For the foundations 1400 piles were driven to the
depth of 40 feet into a bed of bard sand, and a strong platfurm laid
thereon at the depth of 21 feet below the surface of the lake ; u
this platform at the distance of 22 feet from the engine-house a.'“gon
wall pierced with arches was constructed, and at 7 feet from the co;g-
ing, a stout floor of oak was laid between the wall and the engine-

2%
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Souse; the pumps rest upon the platform beneath and opposite the
urches, and their heads come through the floor alluded to, apd stand
ubout 3 feet above its level : into the canal thus formed between the
epgine-house and the outer wall, the water from the pumps is dis-
charged, and flows off on either side of the boiler house, through sluice
gates, into the canals conducting to the sea sluices.

The great cost of the buildings for whatever deseription of ma-
chinery might have been employ‘;%: reodered it an object of consider-
able importance to lessen this expense by concentrating the power to
drain the lake in three engines; in addition to which a considerable
saving in the wages of enginemen, stokers, and others is effected, aa
these large engines require very little more attendance than an ordi-
pary mine engine; this is an important feature in the economy of the
charge for the permanent drainage of the * Pulder,” which will be
formed by the bed of the lake.

The average comsumption of the ordinary land-draining engines
applied to scoop wheels and Archimedean screws, may be taken at
15 ib. of coal per net Aorse power per hour; this quantity will be greatly
reduced if the horses power of tEe engines be calculated by the pres-
sure of the steam on the pistons, and not by the net delivery of the
water; in a case where tge water delivered by a large steam engine
working a scoop wheel, was measared during eight hours, the engine
was found to exert a net force of 78 horses’ power during the first
hour, with a consumption of 151b. of coals per mef horse power; as
the lift increased the power diminished, and the consumption of fuel
increased, until at the eighth hour it was found that the en%i.ne only
exerted n nel force of 83 horses’ power, and consumed 24 1b. of coal
per nel horse power per hour. The cousumption of fuel by the Leegh-
water is 2§ 1b. of coals per horse power per hour when working with
a net effective power oFSGO horses.

No nem principle has been develoged in the Leeghwater, but im-

ortant facts have been demonstrated, which must have an immense
influence on the progress of agricultural hydraulic engineering: it bas
proved that witg proper attention to well-known principles, steum
engines of the very largest class (the Leeghwater is believed to be
the largest and most powerful land-engine ever coustructed), may be
employed to raise great bodies of water from low lifts for the drain-
age or irrigation of low lands with as great an economy of fuel as was
hitherto generally supposed tog be confined to the elevation of com-
rantivelg{nmall quantities of water to great heights. To the Haar-
em-mer Meer Commissioners belongs the merit of having ventured to
earry out this bold experiment, and they will reap their reward by an
economy of at least 100,000/, over the cost of draining the lake by
the ordinary system of steam engines and hydraulic machinery em-
ployed to drain land ; and of upwards of 170,000/, and three years
time, over the cost of drnininF the lake by the windmill system hither-
to generally employed in Hollund.
pon the cost of annual drainage an important saving will also be
effected ; by the system adopted it is estimated at 4500L, by wind-
wills at 6100{,, and by the ordinary steam engines at 10,000/, per
aonum, and if interest at 5 per cent. vn the money saved in the origi-
nal cost of draining the luke be taken into the account, the figures
would stand thus, 4,%001., 14,6004, and 15,000/,

The Leeghwater is numed in honour of a celebrated Dutch engi-
neer, who, from his great success in draining numerous lakes in North
Holland, was popularly known by the name of “ Leeghwater,” or ¢ the
drier-up of water,” and with him the first proposal to drain the lake
originated in 1623. The other two engines are called Cruquius and
Van Lynden, after two celebrated men who have at various periods
jnterested themselves in promoting the drainage of the Lake,

The engines and pumps are manufactured at the well-known estab-
lishment of Messrs. Harvey and Co., of Hayle, and Messrs. Fox and
Co., of Perran, Cornwall; the pump balances and boilers by Messrs.
Van Vlessingen and Van Heel, of Amsterdam.

TRABEATE AND ARCUATE ARCHITECTURE.
THIRD ARTICLE.

It is but a thankless office to demonstrate that an object of general
admiration is unworthy of the homage paid to it: though the inno-
vator may dethrone the idol, be cannot propitiate its worshippers.
The advocate of heterodox opinions inarchitectore must not, therefore,
even if he succeed in convincing his ogponents, expect to win their
applause. In these pagers, of which the object bas been to demon-
strate the errors which bave crept into our architectural system from

an attempt to combine two irreconcileable means of construction—the
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arch and architrave—we have endeavoured to avoid the appearance
of beterodoxy by confirming our opinions by the citation of acknow-
ledged authorities, For the last three centuries it has been customary
to consider architectural forms independently of their purpose; but
though the effort to inculcate similar principles be comparatively res
oent, the labourers in this arduous undertaking are by no means few.
We already reckon the names of Hope, Willis, Whewell, Cockerell,
and Paley, among the advocates of architectural truth.

As an example of the effects of confounding trabeate and arcuate
architecture, we have referred to the inconstructive arrangements of
the dome and other parts of St. Paul's Cathedral—a bold illustration
certainly, but one supported by the recorded opinicn of Professor
Cockerell, that this building exhibits a confusion of the principles of
Classic and Christian Architecture. If, by way of contrast with the
dome of St. Paul's, we examine the spires of Chichester or Sulisbury.
Cathedrals, the differenca between the principles of the medieval
architects and of those who succeeded them will be set in a very clear
light. In the two medieval spires there is ng, casing or outer cover-
ing to conceal the inner mechanical arrangements of the strueture.
Every course of stones used in the construction is visible, both from
the outside and inside of those uoble works. The visitor on ascends
ing finds himself within a vast cone, formed of circular horizontal
courses of masoury, diminishing in diameter from the base to the
summit: he looks in vain for a single means of support not visible
from the exterior of the cathedral. In St. Paul's, on the coatrary, the
real spire is, as has been shown, a concealed cone of bricks: the
dome is merely a wooden frame-work fixed on to the cone after it was
finished. Two ends are answered by this contrivance : the bricks are
hidden, and an appesrance of vaulting is given where it does not
exist,

This and similar Inconstructive srrangements are readily ex-

‘plained when we consider them the patural effects of an attempt to

combine arch and architrave construction. It is time however to turn
to another example of those effects; and the inference with respect to
modern art being far more direct in the instance which we are about
to select than in the former, the necessity of quoting authorities be=
comes greater.

“But of all the parts borrowed from Grecian Architecture,” says
Hope in the eighth chapter of his admirable Essay, % that which came
to be applied in the way most different from, most inconsistent with,
its nature and distinction in the original, was the fastigium, the part
which we call the pediment.,

“The pediment, which was only the termination of a roof slanting
both ways from its central line or spine, of which, throughout its whole
length, from end to end, the continuity was never broken, which was
never seen in Grecian buildings, except on the straight line at the
summit and the gable formed by the extremity of the roof, in Roman-
architecture frequently appeared as if cut off from all that belonged to
it, and grew out of, and was stuck uoder, the entublature which it
should huve surmounted, agaiast the upright wall, or a window, or a
niche,—even as in the temple of Balbeck, pluced within a projecting
portico, a situation in which it could not be useful even to carry off
the wet. . . . . InGrecianarchitecture the squure pilaster only
terminated the square pier or ante; by the Romans it was carried in
shallow slips or slices along the whole surface of the wali; and as the
tyrant Maxentius tied together the living and the dead, so the
architects of Rome everywhere attached the round, vigorous, and ju-
dependent column to one of these flat, weuk, and confined pilasters,
for no other purpose that can be conjectured thun that the effect of its
tapering form might be destroyed by the straight lines of the pilaster™

These opinions respecting the use aud abuse of pediments and
columus are applied, in another part of the same work, to the Cathe-
dral of St. Peter’s, at Rome, in the following terms :—% One condemns
in the church its front so much broken by partial projections, its pedi-
ment standing on a base too parrow, and an expanse too small, and
rendered evidently useless by the ponderous atlic that rises bekind it and
crushes the fagade to which it was intended to give elevation.

A -
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# Contemplating those columns of nearly 9 feet in diameter, bat
which, formed of masonry of small stones, only look on a near ap-
proach like small turrets, one cavnot help casting a lingering look
beok on the portico of the Pantheon, and thinking that elevation of
jusulated columne of granite of one single piece, though smaller in its
dimensions, grander in its coneeption, and more striking in effect, than
these clusters of large pillars, all reticulated with joints, and jammed
up agaiost a wall.”

All these solecisms in the employment of pediments and columns
may be easily traced to the attempts to retain the forms of Greek
trabeate architecture, after the invention of the arch. By means of
this invention the Romans were enabled to give to their edifices an
extent and diversity of form before unknown. It was no longer neces-
sary for the stability of a structure, that its roofs should be supported
directly from the ground by vertical columps, placed so close that the
intercolnmniation might be spanned by a siugle block of store. On
the contrary, the buildings were raised to many stories in height, and
both vertically and laterally were made up of that vast multiplicity of
parts which, judging by the eye alone, we should pronounce the mmain
Jormal distinction of Roman from simple Greek architecture. A na-
toral consequence of the invention of the arch was the vaulting of
roofs, which rendered the pediment generally unnecessary, and there-
fore adscititions,

It is by vo means to be inferred that the introduction of the arch
was prejudicial to the art, On the contrary, every new contrivance
by which construction Is facilitated ought to be looked upon asa
direet beoefit to architectore ; for the most liberal and elevated views
of an art are those which encourage its extension by every available
weams. The injurious effects complained of by Hope arose, not from
the invention of the arch abstractedly considered, but from the injo-
dicioos application of it. It had rendered almost all the Greek forms
amecessary ; they ought therefore to have been unreservedly aban-
doped in arcuate building, or at least those of them alone should bave
been retained which were necessarily common to the two modes of
eounstruction.

The pediment was appropriute and had meaning where what Hope
sptly terms the spine of the roof (that is, the line formed by the two
inclined planes intersecting at their vertical aogle) was continued
throughout the building from end to end. Where, however, the roof
was flat, or surmounted by a horizootal entablature, as in Roman,
and subsequently in Lomburdic, architecture, or where the structure
was crowned by a “ ponderous attic,” as in the case of St. Peter’s,
and numerous modern English buildings to which it is unnecessary to
specify, it is ctear that the pediment could bave no real constructive
use.

To the general reader we may appear unnecessarily minute in in-
sisting upon these points, because he is not aware how much prejudice
bas to be surmounted in establishing them. A great cbange of opinion
on architectural subjects is, however, bappily taking place, and we
trost that the day Is not far distant when these observations will appear
superfluous arguments in favour of self-evident propositions. For
the present, bowever, we must be content to utter truisms, and to
illustrate in every possible way their application and effect.

Flat-roofed buildings can never require pediments: let us apply
this rule to the new show-front of the British Museum, now nearly
completed. We will at ouce allow that there is something exceed-
ingly attractive in the long range of numerous columns there present-
ed to the eye, Coulumniation ou an extensive scale bas such peculiar
maguificence that the difBeulty ls rather to produce an ungraceful,
than a graceful, appearance by means of it. The architect of the
British Maseum bes, bowever,sarmounted this difficulty to a great ex.
teot. 8till, much remains that will captivate the general eye, and we
Zoubt not that those who prefer profosion of ornament to the right
wse of it, will greatly admire the new fugade. But we are now ad-
dressing those who are willing to estimate architecture not by the eye
alupe, bat by the judgment also.
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It is to be observed then, in the first place, that the British Museum,
though an isolated structure, in a position where it is seen from
many points of view, hes only one side decorated, the decorations being
of course placed where they will be seen from the most frequented

street, N
“ ) ul
m‘:l" splendent, coua ot alter

The pediment, consistently enough, is stuck on to the facade, just as
the fagade is stack on to the building. The horizontal entablatures of
the wings are either mere masks to conceal the real oatline of the
roofs, or else the roofs are flat. On the latter supposition, it is qoite
clear that the central pediment is placed where it dges not defise
the outline of another roof; for a glance will convince us that there is
ot behind this pediment an inclined roof with its axis perpendicular
to the front of the building, and its spine continued “ throughout the
whole length from end to end.”

In point of fact, this pediment bas no more connection with the
building thag the sign-boards frequently seen on the parapets of ta-
verns bave with walls to which they are attached. The comparison
may be a homely one, but it exactly expresses the nature of the case
Similar remarks might be applied to the Mansion House, Buckingham
Palace,and numerous other buildings, in and out of London; butthe
general principle is so clear, that it is useless to provoke unnecessary
opposition by pointing out all its consequences.

Had not custom familiarised us with the absurdity, there would ap-
pear something inexpressibly ludicrous in the fasbion of uniting the
front of a Greek temple to a modern secular square-balit structure.

Itis well known that a systematic and growing oppositiou to Classic
architectore now exists in this country. Those who resist the novel
tenets and express their indiguation at the term “ Pagan,” do not con-
sider that they themselves strengtben the arguments of their oppo-
vents by their adherence to debased Classic arcbitecture. A barba-
rous confusion of different principles of construction can never be
permanent, however obstinately it maf be defended ; and it certainly
appears the most prudent course to give up a part of the contest at
once, and return to pure and faithiful Classic architecture, than, by
blindly defending its most corrupt forms, to ensure the ultimate disuse
of every form of it.

The attempt to combine the forms of trabeate and arcuate constrae-
tion has produced, as sli will admit who are not interested in the de-
nial, a strange mongrel style, in which members, which had originally
significance and utility, are distorted and disarranged in every con.
ceivable manner. Such architecture resembles a mere Rorius siccus,
or herbal filled with botanical specimens ; for its relation to true ar-
chitecture is that of withered leaves to a living flora. Or is it not,
rather, an architectural Frankenatein, endued with vitality indeed —
but vitality of that monstrous kind which renders it only the more

hidegus by adapting its individusl members to strange, usnateral
nses?

REMOVAL OF WESTMINSTER BRIDGE.

Many arguments have been urged in favour of the existing site of
Westminster Bridge ; those in favour of a new site have not yet been
communicated to the public. There can he no doubt that the Com-
missioners of Woods and Forests have wise and cogent reasons for
giviog notice of their intention to apply for “an act to alter, amend
and repeal, several acts of Parliament passed during the reigns of
George 1I. and 111, relative to Westminster Bridge, &c.” And as
we give the Commissioners credit for the best and most prudent mo-
tives, it cannot but be regretted that the public bave of late years
fullen into the anbappy habit of judging for themselves on matters of
public interest. It has beeu argued (indiscreetly, no doubt) that the
collective opinlou of the Inhabitants of Westminster and Lambeth as
to the relative advantages of the uew and old sites, is as valuable as
that of a Government commission. The idea that the latter possces
exclusive information on the subject, and are therefore the most com-
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petent to decide, is summarily rejected by the contending party, who
reply (and it is difcalt to detect a flaw in their reasoning) that the
mmture of the subject preclades the existence of emclusive informa-
tion—that whatever knowledge of the facts may be possessed by the
Commissioners is shared with the inhabitants of the districts affected
~—that the convenience of any particular thoroughfare is to the latter
a matter of daily observation, and that in the ordinary intercourse of
trade they would be certain to learo whether traffic was obstructed by
diffculties in the route chosen for it. Finally, it is argued that if the
Comumission Aare any exclusive konowledge on the subject, it is the
very kind of a knowledge which they ought not to have; for though
private information may be very importaot in carrying oo business of
high diplomatic importance, the existence of private information on
such a very matter-of-fact topic as the alteration of a thoroughfare
gives colour, at least, to a charge of undue regard for private inte-
rests.

At a crowded mesting of the inhabitants of Westminster, held
during the last month, the chairman, Mr. B. Hawes, the member for
Lambeth, in opening the proceedings, said—

%There had been 0 manifestation of puhlic feeling in favour of the pro-
posed new bridge te Charing-cross, although the money for erecting it,
amouating to upwards of £3,000,000, would be taken from the public
purse, The new bridge bad not been sanctioned by the goverment, farther
than that & public department had consented to give oertain notioes prior
to the introduction of the bill. He hardly thought any member for Lam.
beth, Westminster, or Surrey would be found to support such & measure ;
and it might reasonably be asked what public reason was to be assigoed
forit? He understood the architect of the new Houses of Parliament
thought the present bridge ao eye-sore ; but could it not be repaired and
beautified, or rebuilt on the existing site? There were many reasons for
retaining it: first of all, oo the ground of economy. All the approaches
to the present bridge were the property of the bridge ecommissieaers. In
the next place, a bridge lower down, as was proposed, must be longer sod
Iarger, and all the approaches would have to be bought. But was it just
to existing interests to build a bridge elsewhere? There wore at present
two private bridges close to the site of the new bridge—Waterloo and
Huangerford bridges—the first of which did pot pay a farthing to the sub-
seribers, and the other paid but very badly., From the proposed bridge to
Waterloo-bridge there would be a distance of only about 200 feet, whilst
the Hungerford-bridge would be close to it ; and Westminster-bridge being
faken down, there would be no accommodation for the public from the
Charing-cross bridge to Vauxball bridge—a distance of about a mile.
When the present bridge was bailt, the site was a matter of considerable
discussion ; it was, moreover, selected as the most beneficial for the publio
at large ; and he believed, that from the corner of York-road over the now
bridge to Charing-cross, would not be 20 yards nearer than by the present
toute. Besides this, there was o great traflic westward over Westminster
Bridge to Belgrave-square, Pimlico, Knightsbridge, &c., and access to the
Houses of Parliament, acd the law courts. He pledged bimself to oppose
the bill in every stage, and he did not believe that five gentlemer would be
found l, parliament to sanction such an unnecessary waste of public
moaey.’

It was aleo asserted at the meeting, that the Commissioners them-
selves were not very strongly persuaded of the pecessity of altering
the sitnation of the bridge, but had merely aliomed their solicitor to
prepare the notices: another suggestion was, that Hungerford Bridge
had been already conditionally sold to the Southampton Railway
Company, who intended to use it as an approach to their new termi.
nus in Lambeth. If this important informatien be correct, it may
reasonably be feared that the promoters of the removal of Westmin-
ster Bridge to Charing-cross will incur the charge of over anxiety to
facilitate the conversion of Hungerford Bridge to the purposes of the
Soutbampton Railway Company. This bridge and the new West-
minster Bridge would so nearly adjoin at their Lambeth ends, that
the former would be rendered pearly useless to the public at large;
and its conversion would therefore be greatly facilitated.

The metropolitan bridges are at present nearly équidistant. This
arrangement secures the greatest amount of benefit from each of
them: but by removing Westminster Bridge to Whitehall-place, a
large and densely-populated district, extending from that point to
Vauxhall Bridge, will have no intermediate communication with the
opposite bank of the river. There can be no doubt but that after a
tiwe, this evil will be so seriously felt, that another bridge must be
built above the new Houses of Parliament—that is, the public will be
put to the expense of building two bridges instead of one. More-

[Jaw,

over, may we net justly complain of the ineonsistency of promouncing
Hungerford Bridge by one leglslative act a useful, by another a use-
less, strusture? The only just ground for sancticning its erection was
publie convenience, I it wera mot of public utility it ought vot to
have been erected : if it were of puoblic atility it caght mot to be ren-
dered useless, by the erection of another bridge almost closs to it.
In every point of view, the proposed weasures present the same ap-
pearance of being anticipatory of a purchase of Hungerford Bridge
for private parposes. For mo one would be mad enough to proposs
two contiguous bridges, unless ove of them were about to be closed
against the public.

We have said little of the injury to existing and justly acquired
isterests consequeat on the alteration, because we wish to view the
question on general grounds. But it certaioly seems a matter of
injustice, almost of robbery, to ruin the property adjacent to the
presept line of traffic. Many of the houses in the roads leading to
Westminster Bridge have, doubtless, frequently changed hands during
the last oentory, and the price of purchase must have beeu materially
influenced by the consideration of the present facilities of communi-
cation. The purchaser, who has bought on faith of the permanence
of those facilities, finds suddealy that the amount of his purchase-
money was twice too much. On the otber hand, the owner of mean
tenements in Lambeth, adjacent to the new site of the bridge, finds
bimself in possession of valuable property, at a most inadequate cost,
Tbe injustice is double. The latter class of purchasers have no
moral right to a treble or quadruple value of their property—the
former class are deprived of the value of investments honestly and .
legally acquired.

To the lover of architecture, it will appear'no small argument
against the removal of Westminster Bridge, that by that act the only
convenient point for viewing the Houses of Parliament is lost to the
great body of the inhabitants of London. This consideration has
grined additional force since the repairs of the old bridge bave been
in progress. Recently, the footway has been lowered, and a light
parapet of wood, breast high, has been substituted for the former
lofty balustrade, by which the view was almost entirely obstructed.
The river facade of the New Palace, consequently, presents itself to
the eye with a distinotness and unity pever before exhibited. It is
really curious to observe how much the appearance of the edifice has
been improved by the alteration of the bridge. Of course, this ad-
vantage would be sacrificed by removing the bridge to Whiteball-
place; in fact, the public geverally would then Lave no means of
viewing the Palace of Westminster except from a considerable dis-
tance. That Mr. Barry has nothing to do with the proposition for
alteriog the site of the bridge, but is, on the contrary, desirous that it
should remain unsltered, may be announced on the authority of a
statement made by Mr. Grissell at the meeting referred to above.

THE WELLINGTON STATUE,
AND THE ROYAL INSTITUTE OF BRITISH ARCHITECTS.

Little has been hitherto said in these pages respecting the position
of the equestrian statue on the Triumphal Arch in Piceadilly. Our
contewporaries have entered upon the discussion so copiously, that
tuom scarcely seems left for new opinions. Besides, when many
speakers harangue simultaneously, they are apt to drown each other’s
voices, and the heat of a debate is but a poor compensation for the
lack of judgment and perspicuity. At the present moment, however,
as the storm of discussion is somewhat lulled, we may as well profit
by the momentary silence to express the few remarks which we have
to offer on the subject.

There are many persons of good taste who, without bypercritictem,
would condemn a colossal statue in which the vatural proportions are
greatly exceeded, as a gross unwieldy object, evincing an utter disre-
gard of the modesty of pature. Without, however, allowing the ob«
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jection to apply with fall force in the present instance, we may still
concede that an equestrian figure, exaggerated to gigastic (or more
than heroic) dimensions, must require more than ordinary skill in its
artistie trestment, and more than ordinary care to render the un-
matoral magnitude inoffensive. Our visual ideas areall relative, The
giaots of Brobdigeag appeared to Gulliver hidecus, aad his own sise
seemed horrible to the Lilliputiane.

The Wellington status will, it is said, be removed to the spase be-
tween the Horse Guards and the Enclosure in St. Jumes's Park.
This removal is on many secounts commendable. A colossal figure, to
appear even tulersble, must be placed where the disparity of sur-
rounding objects 1s mot offersively observable. Sach a contrast is by
every means to be avoided, and the eye must be attracted by the ab-
molute, not by the comparative magnitude of the work of art. Colos-
ml figures have generally appeared best when standing on a wide open
plain, isolated from all other artificial objects. The Lion on the field
of Waterloo is 30 placed, standing apart from human habitation, ou &
beoad expanse of country, over which it is visible for miles round.
The appesrance of the figure in such a situation is, we imagine—for
we have never seen it escept at a great distance—very effective.
The sise of the object nocords well with its solisude and its simple
character.

By amalogy, we may presume that tMs new memorial of the Water-
loo conflict should be similarly isolated. To find in London a situation
which would perfectly fulfil the conditions here suggested, is of course
fmpracticable, but the position in St. James's Park sufficiently satisfies
them. Elevated on a simple plinth or base of steps, at a considerable
distance from the nearest building, the statue would no longer look a
Deavy lnmp of metal; its size would, we may hope, appear magnificent
—at present it seems merely unnatural,

The circumstance of the statue being initially placed in its present
ridiculous position will prove by no means prejudicial to the interests
of art. On the contrary, the discussion which has arisen produces
this net result—the English people will no longer tolerate the ab-
surdity of statnes elevated out of sight. The condemnation of the
peesent position of the Wellington Statue, and the ridicule beaped
on the Nelson Monument, will render the renewal of this kind of bare
berism practically impossible. Ope great step bas therefore been
taken in the progress of the doctrine of truth and fidelity in art. The
grand objection to the position of the Nelson and Wellington stataes
is, that their werits or defects as works of art are imappreciable to
the ordivary powers of vision. The whole matter may be reduced to
s dilemma : if the statnes be worth seeing, they should be put where
they can be examined ; if the statues be not worth seeing, they onght
not to be erected as public mosuments.

Asfar a3 can be at present judged of the Wellington Statue, it is
pot unworthy of being publicly exhibited. It would be unwise to an-
tieipate the opinico which will be formed of the statue when situated
more conveniently for examination; but to judge from the outline
(which is almost all that is now discernible), the composition, if not

of extraordinary merit, is free from gross defects: and it Is
stated that the work has been carefully finished and will bear a near
tospection. The new pedestal ought to be very simple aod of ample
breadth, and its elevatton ought to be regulated by this plain rule—the
best beight to which a statue can be raised is that at whicl it can
be most conveniently examined. We have strong hopes that on such
s pedestal, and in such 2 commandiog situation, the monument will
pot prove unworthy of the events commemorated.

The opinion of the Institute of British Aschitects respeeting the
elevation of the statue on the areh, corroborates the judgment already
formed by the public. The Report of the Institute is already before
our readers, and is worth a brief analysis; it consists of six para~
graphs, of which three are argumentative, The three reasons for
which the Institate condemns the position of the statue are these—
first, because Mr. Burton does not like it; secondly, because it in-
jares the architecture of the adjacent buildings (among which are
Apsley Hoase and the “ elegant” screen next to it); thirdly, because
it is an innovation.
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We should like to koow which of these srgumeuts satisfies the
reader: neither has much weight with ourselves. We do mot fear
that the merits of Mr. Borton's arch will be destroyed, because we
are unable to perceive their existence: and the same consideration
removes all apprchension respecting Apsley House and the row of
stone columns adjacent to it. In the firet place, the triumphal arch
displays eminently the fault of all its tribe—forms without purpose.
If the arch be real, its object must be to support a superstructure of
proportional size; a vault so enormous as this would never have beeg
erected without such a superstructure, had the least idea of construe-
tive propriety entered the mind of the architect. The vast arches
whieh form the portico beneath the Victoria Tower of the Houses of
Parliament are about as large as that in Piccadilly, but then they are
of a size corresponding to their purpose;—were it oot inteaded to
support a vast tower upon them, they must appear ridicalous. It
serms to be forgotten that an arch is ot an integral baildisg, but only
a part of one, just as a single limb is only ons of the compenent parts
of the animal body. Again, if Mr. Barton’s arch were real, it would
bave butiresses; for we know by ordinary mechavieal principles that
an aveb cannot exist without lateral pressures, and that a buttress
diminishing in breadth from its base upwards is the proper form for
resistiog those pressures. The fact, then, of the buttresses being
dispensed with, proves that this arch is applied to no purpose, or to
a wrong purpose. Lastly, if the arch were real, what is the purpoee
of the Corinthian columus and horlzontal entablature #  An arch pro-
perly built requires neither. If the weight be supported on a single
beam of stove laid on vertical props (as the columas and entablature
suggest), thsn the arch is superfluous, Or if the construction be
altogether different—if the space be spanned by numerous wedge-
shaped stones, arrazged in the form of a vault—then the eolumns are
superflaons, The arch and the entablature cannot doid be wanted ;
one at least of them is inconstructive : we believe that both are,

Neither is Apsley House much likely to be injured. In our view,
the colomns, stuck in front of the walls of the first floor for show,

effectually put the building beyond the pale of criticism. We shoald
have thought the same of the adjacent screen of columns, had not the
Iustitute of British Aschitects prouounced it %elegant” Where is
the elegance? We can see the beauty of the periptery of a Greek
temple, for there the columns bave meaning and purpose. Baut surely
the row of columns at the eotranee of the Hyde Park are un-meaning.
They sustain no weight but that of the small horizontal course of
stooes laid athwart them. Judging from their dimensions, you would
say that the architect had intended to build a large solid edifice, but
bad been compelled to relinquish his work when only just commen-
ced: or it might be thought that the substructure was begun by one
architect; and that another, who did not know for what superstructare
it was intended, had finished it in the readiest way he counld,
Ampbora capit
Instital: curfents rota eur urcens exit?

In the seoond paragraph of the Report, the Institute speak of the
triumphal arch as “a successful work i in the coneluding parugraph
it is recommended that it should be enriched with “ accessorial and
subordinate” decorations, as * it would then no lenger be sabjevt te
the severe criticism of artists, foreign visttors, and persens of se-
knowledged taste,” When the writer of the Report pratues the areh
as saceessful, be contradicts the laws of good architecture and commen
sense; but when he suggests meams of avoiding the severe awd
general criticism of it, he does something totaily different—he contras
dicts himself. We are told, first, that the arch is sucsessfol ¢ secondly,
that it shonld be decorated im a very different way to what it hes
ever yet been, in order to be “no longer sabjest” to universal come
demnation. Clearly then, its success Das been of a very differemt
kind to that which the Institute set cut by assigniug to it.

These strictures upon the Report of the Institute are dictated by a
sincere conviction that the formal opinion of so distingwished a body
ought to possess far greater weight and authority than will be assigned
to this document. The Institute is comprised of those whose learning
and position command general respect, and whose zeal in the cause of
architecture, and success in the practise of it, indisputably emtitle
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them to the support of the profession which they represent. But
dissatisfaction at the acts of the collective body is not inconsistent
with a most ample acknowledgment of the talents of the individual
wembers.

Considering that the leading architectural doetrine of this Journal
is the dependance of decoration on construction, it is natural enough
that wheu the Institute applaud structares in which this great princi-
ple is grossly violated, we at least should examine the grounds of
their judgment. How has it been arrived at? Certainly not in igno-
rance of the prineiple of architectural truth. Neither, we suppose,
in defiance of it, for this—to put the question on its lowest basis—
would indicate opposition to the doctrines advocated by the most
learned architectural writers of our own day, and exemplified by the
noblest monuments of ancient architecture. No other supposition
remains but that the Institute recognise the principle, but are literally
afraid of its consequences. Much opposition, doubtless, must be
overcome before what may be called nonsense archstecture is comigned
to its deserved destiny. But the Institute carry their complaisance
and caution too far when, to avoid offending Individual prejudices,
they advocate an irrational system which is fast growing obsolete. It
lies in their power to contribute most effectually to the emancipation
of art from the artifice and conventionalism which have too long en-
thralled it. They may direct the reform, and beneficially modify its
operations; but it ia beyond their power to restrain its progress.

Every paper read before this learned body, or sanctioned by it, is
retrospective—none prospective. The progression, the improvement
of art is scarely ever heard of. The past—the past only, claims all
attention ; and this among those who are best qualified to make pro-
vision for the future.
to the public, to take a far more elevated and independent position
than they have yet assumed: when they have shown their determina-
tion to lead the public taste, instead of following it, we doubt not that
their title to do so will be universally recognised.

A statement has been made that Mr, Weale offered to the Institate
to publish illustrations of the works of the members, and that his offer
was rejected. We are in no way concerned in this statement, and
know pothing whatever of it but that it appears in the W estminster
Revierm, and has been contradicted ata meeting of the Institute. But
the very existence of the rumour, and the earnestness of the denial,
indicate its importance. The difficulties of procuring information re-
specting the progressof architecture are, as we koow by experience,
almost insuperable. Have we not a right to complain that this informa-
tion is not voluntarily offered ¥ Our applications to individual arohi-
tects bave been met with uniform courtesy and liberality. But we
still feel that the grealest possible benefit which the Institate coald
vonfer on their art would be by calling on the members to detail, from
time to time, the progress of their works*—not to read dissertations
on Roman remains in London, or the scamilli impares of Vitruvius,
We are also perfectly certain that this feeling is strongly participated
in by the architectural profession at large and the whole body of the
lovers of architecture. Surely an opinion so universal ought to claim
some respect from tbe Institute,

To the remarks made at the meeting just referred to respecting
the impropriety of authors reviewing their own writings, we fully
assent. All public confidence in reviews must cease when the slight-
est objection or even suspicion of partiality attaches to them. It has
been an invariable rule of this Journal that every paper should be
rejected, whatever might be the subject of it, if it seemed written
with a covert purpose of furthering individual interests: We are
quite willing, or rather, we are most solicitous, that if cases should
occur in which our subscribers think that this rule has not been applied
with sufficient stringency, the particulars should be publicly commu-
nicated in our own pages. These observations have somewhat of
personal interest; but the occasion seemed to demand them.

¢ As a8 the Institution of Civil Engineers.

The Ivstitute owe it to themselves, and owe it "

fJAu:

ON THE INFLUENCE OF HEAT UPON THE COHESION OF
LIQUIDS. )

Br C. Broxner, Jux,

(Translated in an abridged form by M. Rosenthal, M.D.)

Laplace and Poisson have established it as a law, that at various tem-
peratures the height of the capillary colamn is in & direct ratio with ' its
density. In asserting this, however, they were solely guided by theoreti-
cal viows on the ¢ force moléculaire.” Guy-Lussac’s experiments bearing
on the above are too insufficient in nomber to settle the question ; and
notwithstanding many valuable publications being since communica;ed b;
several anthors, Brumner deemed it worthy his consideration to undertake
a fresh investigation of the matter. M. Hagen having lately stated that
in the case of water, a change of temperatare, amonnting to a certain
pomber of degrees, has no influence on the phenomena of its capillarity.
the author was the more attentive to this point jn bis researches. M:
Hagen io his experiments employed brass plates, broaght together in a
parallel direction, but Brumner operated with capillary tabes.

These experiments were conducted in the following manner :—The
liquid to be examined was introdnoed into a cylindrical Jar, and the latter
pot in an oil-bath ; care being taken that the portion of liquid contained
in the capillary tabe should be of the same temperature as that observed
in the external liquid. To measure the height of the liquid coloma raised
a glass mass was first immersed in the external liquid, in order toru‘so’
the liquid surface until it reached the point of a steel needle fxed for
this purpose. The observer, by means of a cathetometer, having noticed
the uppermost point of the liquid column raised in the capillary tabe, re-
moved agaio the glass mass immersed as above; the water thus lowered
ceased to touch the steel point, and the cathetomoter was directed towards
the steel point.

The distance between the highest point of the capillary columa and the
stee] point, obtained by means of the cathetometer, indicated the amount of
elevation occurring in the capillary tabe above the natural level,

These experiments were made with water, ether, and olive oil. 1Ip all
these liquids, it appeared, the beight of the capillary colomn was con-
slderably diminished by an increase of temperatare, in a ratio far greater
tban would answer to Lapluce or Poisson’s law relative to the propor-
tionality of density ; water, for instance, its temperature belng raised from
82° to 158° F., had its density lowered by X, whereas its capillary
height decreased to almost£. It seems in general that the dimination of
the capillary height, caused by elevation of temperatare, is not proportionsl
fo deusity, but that it is rather corresponding with the increase of tem-
perature,

Founded on this assertion, Bramner caloalated his experiments
to the method of the ¢ least sqoares.” In this mlnneteho had ‘ti::“l:l:
faily confirmed ; and the height (k) at which & column of liquid in a ca-
pillary tube of one milimeter radius, at a given temperature, is raised.
may be determined by means of the following most simple formulem :— ’

For water, A= 1558215 — 0038630 ¢.
For ether, Ak = 53536 — 0:028013 ¢.
Foroliveoll, k= 7°4640 ~— 0010486 ¢.

Io these formulem, ¢ expresses the temperature in degrees of the cen-
tigrade scale.

The law, that capillarity is not a direct ratio with density, but that
it is inversely proportional to the elevation of temperatare, becowmes
most evidently corroborated by observations made with water at low tems
peratures. About 300 experiments, instituted with water at temperatures
varying from 0° to 8° centigrade, or 83° to 46-4° Fahr., showed that the
well-knowan anomaly occurring in the deosity of water, from 33° to
89'3° F., had no influence whatever on its cohesion; and starting from

82° F. cohesion, diminished in a ratio proportional to the increase of tem-
peratore,

We may, therefore, consider it as established that beat has another in-
fluence on cobesion than that caused by mere change of density.
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WILD'S RAILWAY SWITCH.
( With an Engraving, Plate 111.)

In the present pumber we give an engraving of 3 new railway
switch. There have been since the first iutroduction of railways,
several arrangements proposed for passing trains from one line of rails
to another; the whole of these, however, which have been adopted
may be clussed under two heads: those in which, in order to effect a
change from one line of rails to another, the apparatus had to be
moved by band ; and those in which an engine can pass from either of
the two diverging lines on to the single line without such aid, clear-
ing the way for itself, shoald the switch be in the wrong position.
These are termed, and are, to a certain extent, self-acting.

The former possessed the advantage of making the guage perfect
for either line, but was deficient in the more essential quality of safety;
while the latter, to attain this quality, sacrificed the parallelism of
guage. Inthe improved switch the advantages of both are united,
the self-acting principle being accompanied with perfect uniformity
of guage.

In order to describe the working of the new apparatus, it will be
first advisable to refer to the one now mostly employed, in which
either tongue rail is embedded in the ordinary rail according to the
position of the switch; in this arrangement the guage is ulways im-
perfect, as the notch occupied by the end of the tongue rail is, when
this is withdrawn, left exposed: this defect is partially provided
against by the introduction of a check rail.

In the improved switeb, the end of the tongue, when in contact with
the rail, is also embedded in a motch, which bowever ceases to exist
when it is no longer required. This motion is effected by causing the
rail abutting against the end of the tongue to move in connection with
it, bat in the opposite direction, so that when the tongue is withe
drawn, the protruding rail which formed the notch is withdrawa also.

In all inventions of this class, bowever ingenious they may appear
on paper, practice is the main test of their utility, and we are informed
that the invention which we have mow noticed, has been for some
time in successful operation upon several railways; among which we
may mention the Grand Junction, the Manchester and Leeds, the
Chester and Birkenhead, and the South Eastern Railways.

THE PLANET BEYOND URANUS,

The memoir of the discovery of the planet beyond Uranas, read by the
Astrotomer-Royal at the November meeting of tbe Royal Astronomical
Society, bas been printed on account of its importance before the remain-
der of the usual moothly notice was completed. Extracts of Professor
Airy’s memoir are given below, bat for the sake of brevity several parts
are omitted, for which we have substitoted the puragraphs in brackets.

We wish to direct the reader’s attention chiefly to the papers marked 11
and 12, and to the remarks following them. It will be seen from these,
that a few days after Mr. Adams had communicated to the Astronomer-
Roys! all the elements of the planet, M. Le Verrier published, in the
Comptes Rendus, a paper on the perturbations of Uranus, in which he says
notbiog of their being caused by an exterior planet: we may, therefore,
sappose that he had not, at that time, made any discoveries respecting it.
Seveu months after, M. Le Verrier publishes another paper, in which be,
for the first time, speaks of the new planet. The Astronomer-Royal says
that he received this paper with ¢ a feeling of delight and satisfaction,”
becanse it confirmed the conclusions of Mr. Adams respecting the position
of the planet, which he * had perused seven months earlier.,” It is im-
portant to observe that this second paper by M. Le Verrier gave only the
position—not the mass and orbit—of the planet, which Lad been however
ascertaioed by Mr. Adams. The eccentricity of the planet was not dis-
covered by M. Le Verrier tiil Angust, 1846—that is, tev months after the
Astronomer-Royal received Mr. Adams’s determination of it.

It appears that neither the Astronomer-Royal nor Professor Challis
theught it worth while to take the trouble of looking for the planet until
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Le Verrier's paper confirmed that of Mr. Adams. The self-exculpatory
tooe adopted by the superintendents of the two principal Eoglish observa.
tories, does not seem altogether needless. The fact of their both offering
apologies, seems to indicate that apologies were necessary. The Astrono-
mer-Royal had ¢ always considered the correctuess of a distant mathema-
tical result to be a subject rather of moral than of mathematical evidence.”
FProfessor Challis says, in a paper following that by Professor Airy,
that bis motive for undertaking the search for the predicted planet, was
the agreement of M. Le Verrier’s  deductions with those of Mr. Adams,
together with the recommendation of the Astronomer-Royal.”” He telis
s, wlso, that he was deterred from commencing the work sooner, becauge
it was “ 50 novel a thing to undertake observatiens in reliance upon marely
theoretical deductions,”

We have po desire to depreciate M. Lo Verrier's Iabours.  On the con-
trary, they entitle bim to high renown. His first paper alone, investi-
gating the pertarbations of Uranus withont asssigning & new cause for
them, is & work of the ntmost scientific valoe, But the chief pecaliarity
of this eveut in the history of science is the predictive evidence and appli.
cation of the laws of gravitation, Hitherto, the evidence of the truth of
those laws, wonderfolly minute and varied as it has been, was restricted
to the explanation of observed facts ; bot the most overwhelming evidence
of a theory is its capability of anticipating the result of experimental ob.
servations before they are actoally made. This kind of evidence is faur-
nished in an upexampled degree, by the anticipatory calculation of the
mass, &c,of the unseen planet, Regardiog, therefore, the prediction of
the planet as an event altogether unparalleled, and as the feature of the
discovery most important with respect to the evidences of science, we
cannot over-estimate the vaiue of the fact established by the Astronomer-
Royal, that Mr. Adams was the first predicier of the position, mass, and
orbit of the new planet.

Whebn the Astronomer-Royal speaks of the discovery as ¢‘a consequence
of what may properly be called a movement of the age,” we must take
this as a rhetorical expression, not intended to have any specific meaning.
In fact, the atmost that can be made of the sentence is this, that there has
for some time existed a general snspicion of the existence of a planet
beyoud Uranus. The numerical determioation of the iongitude of the
planet (328 84), &c., by an elaborate mathematical investigation, required
something a litéle more tangible and definite than a “ movement of the

age.”

It has not been usual to admit into the Memoirs of this Society mere
historical statements of circumstances which have occarred in our own
times. I am not aware that this is a matter of positive regulation : it is,
1 believe, merely a rule of practice, of which the application in every par-
ticolar instance has been determined by the discretion of those Officers of
the Society with whom the airangement of our Memoirs bas principally
rested. And there can be no doubt that the ordinary rule most be a rule
for the exclusion of papers of this character ; and that if a positive regu-
lation is to be made, it mnst absolutely forbid the presentation of such
histories. Yet it is conceivable that events may occur in which this rule
onght to be relaxed ; and such, I am persuaded, are the circumstances
attending the discovery of the planet exterior to Uranus. In the whole
history of astronomy, I had almost said in the whole history of science,
there is nothing comparable to this, The history of the discoveries of uew
planets in the latter part of the last century, and in the present century,
offers nothing analogous to it. Uranus, Ceres, and Pallas, were discover-
ed in the course of researches which did not contemplate the possible
discovery of planets. Juno and Vesta were discovered in following np a
series of observations suggested by a theory which, fruitfal as it has been,
we may almost veoture to cali fancifol. Adstreeac was found in the course
of a well-conducted re-examination of the heavens, apparently cootem-
plating the discovery of a new planet as only one of many possible resnits.
But the motions of Uranxs, examined by philosophers who were fally
impressed with the universality of the law of gravitation, have loog ex-
hibited the effects of some disturbing body : mathematicians bave at length
ventured on the task of ascertaining where soch a body could be; they
have pointed out that the sapposition of a disturbing body moving in a
certain orbit, precisely indicated by them, would entirely explain the ob-
served distarbances of Uranxs: they have expressed thelr conviction, with
a firmness which I must cbaracterise as wonderful, that the disturbing
planet wouid be found exactly in a certain spot, and presenting exactly a
ceriain appearance ; and in that spot, and with that appearance, the plauet
bas been found. Nothing in the whole history of astronomy can be com-
pared with this,

The priocipal steps in the theoretical investigations have been made by
one individual, and the published discovery of the plavet was necessarily
made by one individual. To these persons the public attention has beeu
principally directed ; and well do they deserve the bonours which they
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have received, and which they will continue to receive. Yet we should
do wrong if we considered that these two persons alooe are to be regarded
as the authors of the discovery of this planet. I am confident that it will
be found that the discovery is a consequence of what may properly be
called a movement of the age; that it has been urged by the feeling of the
scientific world in general, and has been nearly perfected by the collateral,
but independent labours, of various persons possessing the talents or
powers best suited to the different parts of the researches.

With this conviction, it has appeared to me very desirable that the au-
thentic history of this discovery should be published as soon as possible ;
not only because it will prove a valuable contribution to the history of
science, but also because it may tead to do justice to some persons who
otherwise would not receive in futare times the credit which they deserve.
And as a portion of the history, I venture to offer to this Society a siate-
ment of the circumstances which have come to my own knowledge. I
have thought that I could with propriety do this : not because I can pre-
tend to kuow all the history of tbe discovery, but because I know a con.
siderable part of it; and because I can lay claim to the character of im-
partiality to this extent, that, though partaking of the general movement
of the age, I bave not directly contributed either to the theoretical or to
the observing parts of the discovery. Ia a matter of this delicacy I have
thougbt it best to act on my own judgment, without consulting any other
person ; 1 bave, however, solicited the permission of my English corre-
spondents for the publication of letters.

Without pretending to fix upon a time when the conviction of the irre-
concilability of the motions of Uranus with the law of gravitation first
fixed itself in the minds of some individuals, we may without hesitation
date the general belief in this irreconcilability from the publication of M.
Alexis Bouvard’s Tables of Uranus in 1821, It was fully shown in the
introduction to the tables, that, when every correction for perturba ion
indicated by the best existing theories was applied, it was still impoasible
to reconcile tbe observations of Flamsteed, Lemonnier, Bradley, and
Mayer, with the orbit required by the observations made after 1781 : and
the elements of the orbit were adopted from the latter observations, leaving
the discordances with the former (amounting sometimes to three minutes
of arc) for future explanation.

The orbit thus adopted represented pretty well the observations made
in the years immediately following the publication of the tables. Butin
five or six years the discordance again growing up became so great, that
it could not escape potice. A small error was shown by the Kremsmiin-
ster Ohservations of 1825 and 1826 : but, perhaps, 1 am not in error in
stating that the discordance was first prominently exhibited in the Cam-
brige Observations, the publication of which frem 1828 was conducted
under my superintendence,

[Here intervene letters from Mr, Hussey (1834) and M. Bouvard (1837),
surmising that the perturbations might be produced by ano unseen body.]

I have departed from a strictly chronological order for the sake of keep-
ing in connexion the papers which relate to the same trains of investiga-
tion. Several months hefors the date of the last letter quoted, I had re-
ceived the first intimation of those calculations which have led to a distinct
indication of the place where the disturbing planet ought to be songht.
The date of the following letter is Feb. 18, 1844 :—

No. 6.—Professor CaaLLis to G. B. Any.
[exTract.]
¢ Cambridge Obsercatory, Feb. 18, 1844,

“ A young friend of mine, Mr, Adams, of 8t. John’s College, is workiag
at the theory of Uranus, and is deslrous of obtaining errors of the tabular
geocentric longitudes of this planet, when near opposition, in the years
1818-1820, with the factors for reducing them to errors of heliocentric
longitude. Are your reductions of the planetary observations so far ad-
vanced that you could furnish these data? and is the request one which
you bave any objection to comply with? If Mr. Adams may be favoured
in this respect, he is farther desirous of knowing, whether in the calcula-
tion of the tabular errors any aiterations have been made in Bouvard's
Tables of Uranus besides that of Jupiter’s mass.”

No, 7.—G. B, A1ry to Professor CraLLIs,

[ExTRACT.]
¢ Royal Observatory, Greenwich, 1844, Feb. 15,

¢ 1 gend all the results of the observations of Uranus made with both
instruments [that is, the heliocentric errors of Uramus in longitude and
latitude from 1754 to 1830, forall those days on which there were observa-
tions, both of right ascension and of polar distance]. No alteration is
made in Bouvard's Tabdles of Uranus, except increasing the two equations
which depend on Jupiter by ; part. As constants have been added Sin
the printed tablesz to make the equations positive, and as 4y part of the
pumbers in the tables has been added, 4 part of the constants has been
subtracted from the final results.”

No. 8.—~Professor CraLLIs to G. B, A1ry,
[exTRACT.]
% Cambridge Observalory, Feb. 16, 1844,
#] am exceedingly obliged by your sending so complete a series of
tabular errors of Urunus. ® ® ® The list you have sent will give Mr.

Adams the means of carrying on in the most effective manner the inquiry
in which he is engaged.
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No. 9.—Professor CuaLLis to G. B. Arry.
% Cambridge Obsercatory Sept. 22, 1845

¢ My friond Mr. Adams (who will probably deliver this note to you)
has completed his calculations respecting the perturbation of the orbit of
Uranus hy a supposed ulterior planet, and has arrived at results which he
would be glad to communicate to you personally, if you could spare him
a few moments of your valuable time. His calculations are founded on
the observations you were 8o good as to furnish him with some time ago ;
and from his character as a mathematician, and his practice in calculation,
I should consider the deductions from his premises to be made in a trust-
worthy manper. If he should not have the good fortune to see you at
Greenwich, he hopes to be allowed to write to you oo this suhject.”

No.10.—G. B. A1ry to Professor Caatris.

“ Royal O bservatory, Greenwich, 1845, Sept, 29,

“ I was, I suppose, oo my way from France, when Mr, Adams called
here : at all events, I had oot reached home, and tberefore, to my regret, I
bave not seen him. Would you mention to Mr. Adams that I am very
much interested with the subject of his investigations, and that I shoald
be delighted to hear of them by letter from hiwm ?”

On one of the last days of October, 1845, Mr. Adams called at the
Royal Observatory, Greenwich, in my absence, and left the following im-
portant paper :~—

No. 11.—J. C. Apams, Esq. to G. B, Arzy,

# According to my calculations, the observed irregularities in the motion
of Uranus may be accounted for by supposing the existence of an exterior
planet, the mass and orbit of which are as follows :—

Mean Distance (assumed nearly in accordance

with Bode’s law) . . . . . 384
Mean Sidereal Motion in 3065°25 days . « 1°%09
Mean Longitade, 18t October, 1845 . . . 823 34
Longitude of Perihelion. . . . . 815 55
Eccentricity . . . . . . . 0-1610.
Mass (that of the Sun being unity), . . + 0°0001656.

For the modern observations I have used the method of normal places,
taking the mean of the tabular errors, as given by observatioss near three
consecutive oppositions, to correspond with the mean of the times; and
the Greenwich observations bave been used down to 1830 : since which,
the Cambridge and Greenwich observations, and those given in the As-
tronomische Nachrichten, bave been made use of. The following are the
remaining errors of mean longitude :—

Observation—Theory,
1780 40727 1801 —0"04 1822 4030
1783 —0 -23 1804 <1 76 1825 +1 -92
1186 —0 96 1807 —o0 21 1828 -2 -25
1789 41 *82 1810 40 *56 1831 —1 -06
1793 —0 91 1818 —0 ‘04 1834 —1 44
1795 -0 *00 1816 —0 81 1837 —1 -62
1798 —0 ‘99 1819 =32 '00 1840 41 78

The error for 1780 is conclnded from that for 1781 given by observation
compared with those of four or five following years, and also with Lemon:
nier’s observations in 1769 and 1771,

“ For the ancient observations, the following are the remaining errors :—

Observation—Theory.
1690 <444’+4 1750 — 1'"6 1763 — 571
1712 4 6 7 1758 4 5 7 1769 + 0 -6
1716 — 6 '8 1736 — 4 0 1771 411 -8

The errors are small, except for Flamsteed’s observation of 1690, This
being an isolated observation, very distant from the rest, I thought it best
not to use it in forming the equations of condition. It is not improbable
however, that this error might be destroyed by a small change in the u:
sumed mean motion of the planet.”
I acknowledged the receipt of this paper in the following terms :—
No. 12.—G. B. A1y to J. C. Apaus, Esq,

4 Royal Observatory, Greemwich, 1845, Nov. 5.

“I am very much obliged by the paper of results which you left here a
few days since, showing the perturbations on the place of Uramus pro-
duced by a plaget with certain assumed elements, The latter numbers are
all extremely satisfactory : 1 am not enough acquainted with Flamsteed’s
observations about 1690 to say whether they bear snch an error, but I
think it extremely probable. !

‘ Bat I should be very glad to know whether this assumed perturbation
will explain the error of the radins vector of Urarus. This error is now
very considerable, as you will be able to ascertain by compariog the nor~
mal equations, given in the Greenwich observations for each year, for the
times b¢fore opposition with the times qfter opposition.”

I bave before stated, that I consider the establishment of this error of
the radius vector of Uranus to be a very important determination. I there.
fore considered that the trial, whether the error of the radius vector would
be explained by the same theory which explained the error of longitndes
would be truly an experimentum crucis, Aand I waited with mnch anpde
for Mr. Adams’s answer to my query. Had it been in the lﬂl’ml.ﬁve,?
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should at once have exerted all the influence which I might poseess, either
directly, or indirectly throagh my friend Professor Challis, to procure the
publicatioa of Mr. Adams’s theory.®

From some cause with which I am unaequainted, probably an accidental
one, I received no immediate nnswer to this inquiry. I regret this deeply,
for many reasons.

While I was expecting more complete information on Mr, Adams’s
theory, the results of a pew and most important investigation reached me
from another quarter. In the Compte Rends of the French Academy for
the 10th Nov., 1845, which arrived in this country in December, there is
a paper by M. Le Verrier on the perturbations of Uraaxs produced by
Jupiter and Saiurs, and on the errors in the elliptic elements of Uranus,
eousequent on the use of erroneons perturbations in the treatment of the
observations. It is impossible for me here to enter into details as to the
coaclusions of this valnable memoir ; I shall only say that, while the cor-
rectness of the former theories, as far as they went, was generally estab-
lished, many small terms were added ; that the accuracy of the calcula.
tions was established by duplicate investigations, following different cour-
ses, and executed with extraordinary labour; that the correctious to the
elements, prodnced by treating the former observations with these corrected
perturbations, were obtained ; and that the correction to the ephemeris for
the present time, prodnced by the introduction of the new perturbations
and the new elements, was investigated and found to be incapable of ex.
plaining the observed irregularity of Uranus. Perbaps it may be truly
said that the theory of Uranns was now, for the first time, placed on a
satisfactory foundation. This important labour, as M. Le Verrier states,
was undertaken at the urgent request of M. Arago,

In the Compte Rendu for June 1, 1846, M. Le Verrier gave his second
memoir oo the theory of Uranus, ll‘he first part contains the results of a
pew redaction of nearly all the existing observations of Uranus, and their
treatment with referenoe to the theory of perturbations, as amended in the
furmer memoir. After conclading from this reduction that the observations
are absolutely irreconcilable with the theory, M. Le Verrier considers in
the second part all the possible explanations of the discordance, and con-
cludes that none is admissible, except that of a disturhing planet exterior
to Urenus. He then proceeds to investigate the elements of the orbit of
such a planet, assuming that its mean distance is donble that of Uranus,
and that its orbit is in the plane of the ecliptic. The value of the mean
distance, it is to be remarked, is not fixed entirely by Bode’s law, although
soggested by it; several considerations are stated which compel us to
take a mean distance, oot very greatly differing from that suggested by the
law, but which nevertheless, without the suggestion of that law, would
lemve the mean distance iu a most troublesume uncertainty. The peculiar-
ity of tbe form which the investigation takes is then explaived. Finally,
M. Le Verrier gives as the most probable result of his investigatiovs, that
the troe loagitude of the disturbing planet for the beginning of 1847 must
be about 325°, and that au error of 10° in this place is not probable. No
elements of the orbit or mass of the planet are given.

This memoir reached me about the 98rl or 34th of Juve. 1 cannot
safliciently express the feeling of delight and satisfaction which I received
from it. The place which it assigned to the disturbing planet was the
same, to one degree, as that given by Mr, Adams’s ealeulations, which I
had perused seven wonths earlier. To this time I had considered that
there was still room for doubt of the accuracy of Mr, Adaws’s jnvestiga-
tions ; for I thiok that the results of algebraic and numerical computations,
so long and so complicated as those of an ijuverss problem of perturba-
tions, are liable to many risks of error In the details of the process: I
koow that there are il;poﬂmt numerical errors in the Mécanique Céleste
of Laplace; in the Thdorie de la Lune of Plana ; above all, in Bouvard’s
first tables of Jupiter and Safurm; and to express it in a word, 1 bave
always considered the correciness of a distant mathematical resuit to be a
subject rather of moral than of mathematical evidence. But now I feit
po doubt of the accuracy of both calculations, as applied to the perturba-
tion in loogitnde, 1 was, however, still desirous, as before, of learning
whether the perturbation in radius vector was fully explained. I therefore
sddressed 10 M. Le Verrier the following letter :—

No. 18.—~G. B. Ay to M. Lg Verrizz.

*“ Royal Observatory, Greemwick, 1846, June 26,

“T have read, with very great interest, the account of your investigations
on the probable place of a planet disturbing the motions of Uranus, which
is contaiued in the Compte Rendw de I’ Académic of June 1; and I now
beg leave to trouble you with the following question, Itappears, from all
the later observations of Uramus made at Greenwich (which are most
completely reduced in the Greenwick Observations of each year, s0 as to
exhibit the effect of an error either in the tabualar heliocentric longitude, or
the tabular radius vector), that the tabular radius vector is considerabiy too
small. And I wish to inquire of you whether this would be a conse-
quence of the distarbance produced by an exterior planet, uow in the
position which you have indicated ?

» ] imagine that it would not be so, becanse the principal term of the
ineguality would probably be analogous to the moon’s variation, or wonkd
depend on sin 2(v—=r’) ; and in that case the pertarbation iu radius vector
would Bave the sign—for the present relative posilion of the planet and
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Uranss. Bat this analogy is worth little, until it is supported by proper
symbelical compatations.

“ By the earliest opportnnity I shall have the honour of transmitting to
you a copy of the Planetary Reductions, in which you will find all the
observations made at Greenwich to 1830 carefully reduced and compared
with the tables.”

Before I could receive M. Le Verrier's answer, a transaction occurred
which had some infiuence on the conduct of English astronomers,

On the 20th of Jone, a meeting of the Board of Visitors of the Royal
Observatory of Greeowich was held, for the coosideration of special
business. At this meeting, Sir J. Herschel and Professor Challis (among
other members of the Board) were present ; I was also preseat, by invita-
tion of the. Board. The discussion led, incldentally, to the general qnes-
tion of the advantage of distributing subjects of observation among differ-
ent observatories. I spoke stroogly in favour of snch distribotion; and
I produced, as an instance, the extreme probability of now discovering a
new planet in a very short time, provided the powers of one observat
could be directed to the search for it, I gave, as the reason u whic
this probability was based, the very close coincidence between the results
of Mr. Adams's and M. Le Verrier’s investigations of the place of the
sopposed planet disturbing Uranns. I am authorised by 8ir J. Herschel’s
printed statement in the Athenawm of October 8, to ascribe to the strong
expressions which I then used the remarkable sentence in 8ir J. Herschel's
address, on September 10, to the British Association aséembled at South-
ampton. * Wesee it [the probable new planet] as Columbus saw America
from the shores of Spain. Its movements have been felt, trembling along
the far-reachlng line of our analysis, with a certainty hardly inferior to
that of ocular demonstration.”* And I am authorised by Professor Chal-
lis, in oral conversation, to state that the same expressions of mine induced
him to contemplate the search for the suspected planet.

[M. Le Verrier's reply follows, in which he says that M. Bouvard cal-
calated incorrectly the orbit of Uranus, In ignorance of the exterior planet,
and that the error of the radius vector of Uranus arises from errors of its
eccentriclty and longitude of perihelion.

The following letter is from Professor Airy to Professor Challis, request.
ing the latter to undertake the search at Cambridge, with the Northumber-
land equatorial telescope, as the only instrument in England large enongh
for the purpose.)

In explanation of this letter, it may be necessary to state that, in com-
mon I believe with other astronomers at that time, I thought it likely that
the planet would be visible only in large telescopes. I kuew that the
Observatory of Cambridge was at this time oppressed with work, and I
thought that the undertakiog—a survey of such an extent as this seemed
likely to prove—would be entirely beyond the powers of its personal
establisbment. Had Professor Challis assented to my proposal of assist-
anoce, I was prepared immediately to place at his disposal the services of
an efficient assistant ; and for approval of such a step, and for liquidation
of the expense which must thus be thrown on the Royal Obeervatory, I
should have referred to a Goveroment which I have never known to be
illiberal when demands for the benefit of scieace were made by persons
whose character aod position offered a guarantee, that the assistance was
fairly asked for science, and that the money would be managed with fair
frogality. In the very improbable event of the Government refusing such
indemnity, 1 was prepared to take all consequences on myself.

On the 18th of July, I transmitted to Professor Challis ¢ Soggestions for
the Examination of a Portion of the Heavens in search of the external
Plaoet which is presuped to exist and to produce disturbance io the mo-
tion of Uranus,” and 1 accompanied them with the following letter:—

No. 16.—G. B. A1zY to Professor CuatLis.
“ Royal Observatory, Greenwich, 1846, July 18,

“T Lave drawn up the enciosed paper, in order to give you a notion of
the extent of work incidental to a sweep for the possible planet.

“I only add at present that, in my opinion, the importance of this
inquiry exceeds that of any corrent work, which is of such s nature as
not to be totally lost by delay.”

My ¢ Suggestions’ contemplated the examination of a part of the hea-
vens 30° loog, in the direction of the ecliptic, and 10° broad. They en-
tered into jderable details as to the method which I proposed ; details
which were necessary, in order to form an estimate of the number of hours’
work likely to be employed in the sweep.

I received, in a few days, the following answer s

No, 17.—Professor CaaLLis to G. B. Amxy.
[xxTRACTS.)
“ Cambridge Observatory, July 18, 1846.
“1 bave only just retarned from my excursion, ® ® © I have de-

termined on sweeping for this hypothetical planet. ® ® ¢ With re-
spect to your proposal of supplying an assistant I need pot say anythiug,
as 1 understand it to be made on the supposition that I decline undertaking
the search myself, ® ® @& T purpose to carry the sweep to the extent
you recommend,”

* This munnueoﬂ.-dmw;wﬂm draft of the speech. 8ir J. Herschel
d to

® Here the Astronomer Royal explained to the meetin, mesns of 8 diagram, the
mummmumw«f:’mm. % by ’
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The remaioder of the letter was principally occupied with the details of
a plan of obserring different from mive, and of which the advantage was
fully proved in the practical observation.

Oun August 7, Professor Challis, writing to my confidential assistunt
(Mr. Main) in my supposed absence, said,—

No. 18,—Professor CraLLis to the Rev, R. Main.
[ExTRACT.]
¢ Cambridge Observatory, August 7,1846.

“ I have undertaken to search for the supposed new planet more distant
than Uranus. Already I have made trial of two different methods of
observing. In one method, recommended by Mr. Airy * * ® ] met
wil& :d d’iﬂiculty which I had anticipated, ® ® ® I adopted a second
method.

From a snbsequent letter (to be cited hereafler), it appears that Profes-
sor Challis had commenced the search on July 29, and had actually ob-
served the planet on August 4, 1846.

Mr. Main’s aoswer to the other parts of this letter, written by my direc-
tion, is dated Angust 8.

At Wiesbaden (which place I left on September 7), I received the fol-
lowing letter from Professor Challis :—

No. 19.—=Professor CrALLIS to G. B, AIry.
[exTRacT.]

4 Cambridge Observatory, Sept. 2, 1846,

“ T have lost no opportuonity of searching for the planet; and the nights
having been generally pretty good, I bave taken a considerable number of
observations : bat I get over the ground very alowly, thinkiog it right to
include all stars to 10.11 magnitude; and I find, that to scrutinise,
thoroughly, in this way the proposed portion of the heavens, will require
mapy more observations than I can take this year.”

On the same day on which Professor Challis wrote this letter, Mr.
Adams, who was not aware of my absence from England, addressed the
following very important letter to Greenwich ;—

No. 20.—=J. C. Apans, Esq., to G. B. AIRrY.
¢ St, Jokn’s College, Cambridge, Sept.2, 1846.

“1n the investigation, the results of which I commupicated to you last
October, the mean distance of the supposed disturbing planet is assumed
to be twice that of Uranxs, Some assamption is necessary in the first in-
stance, and Bode’s law renders it probable that the above distance is not
very remote from the truth: but the investigation could scarcely be con-
sidered satisfactory while based on any thing arbitrary; acd I therefore
determined to repeat the calculation, making a different hypothesis as to
the mean distance. The eccentricity also resulting from my former calcu-
lations was far too large to be probable; aod I found that, although the
agreement between theory and observation continued very satisfactory
down to 1840, the difference in subsequent years was becoming very sensi-
ble, and I hoped that these errors, as well as the eccentricity, might be
diminished by takiog a different mean distance. Not to make too violent
a change, I assumed this distance to be less than the former value by about
,\E.h part of the whole. The result is very satisfactory, and appears to
show ihat, by still further dimioishing the distance, the agreement between
the theory and the later observations may be rendered complete, and the
eccentricity reduced at the same time to a very small quantity. The mass
and the elements of the orbit of the supposed planet, which result from the
two bypotheses, are as follows :—

Hypothesis 1. Hypothesis I1.

Gy (Fomn)

Mean Longitude of Planet, 1st Oct. 1846 325° 8’ 823° @
Longitude of Perihelion . 815 57 209 11
Eccentricity . . 0-1610% 0-12062
Mass (that of Sun being 1) . 000016568  0:00015003

¢ This investigation has been conducted in the same manner in both cases,
80 that the differences between the two sets of elements may be considered
as wholly due to the variation of the fondamental hypothesis, The fol-
lowing table exhibits the differences between the theory and the observa-
tions which were used as the basis of calcolation. The quantities given
are the errors of mean longitude, which I found it more convenient to em-
ploy in my investigations than those of the true longitude,

Ancient Observations,

(Obs. — Theory.) (Obs. — Theory.)
Date,  Hypoth.1. Hypoth. Il Date. Hypoth, I "Hypoth, II,
1713 +6"7 +6"-8 1756 -— 40 —_ 49
1718 —8 8 —6 '8 1764 —§ 1 - 4]
1780 -1 6 -3 6 1769 <+ 0-6 +1-8
1768 457  +6°2 1111 4118 4128

Modern Olservations,

1780 40721 40”54 1810 4056 0”61
1788 -0 28 —0 21 1813 -0 ‘94 —1 +00
17866 —0 36 —1 ‘00 1816 —0 ‘81 —0 *46
1789 +1 82 1 68 1819 -2 00 —2 19
1792 —0 ‘9 ~—1 ‘08 {1823 +0 30 +0 14
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1796 4000 40 -04 1825 4192 41 87
1798 -0 ‘99 —0 93 1828 4825 4385
1801  —0 04 4011 1831 —1 08 —0 B9
1804 +1°76 41 04 1834 —] 44 —1 17
1807 —0 21 —0 -08 1837  —1 62 1 -53
1810 40 ‘56  +0 -6l 1840 4173 41 -81

““The greatest difference in the above table, viz. that for 1771, is de-
duced from a aingle observation, whereas the difference immediately pre-
cediog, which is deduced from the wean of several observations, is much
smaller. The error of the tables for 1780 is found by inlerpolating’ between
the errors given by the observations of 1781, 1782, and 1783, and those of
1769 and 1771, The differences between the results of the two hypotheses
are exceedingly small till we come to the last years of the series, aond be-
come sensible precisely at the point where both sets of resulls begin to
diverge from the observations ; the errors correspondiog to the second hy-
potbesis being, however, uniformiy smaller. The errors given by the
Greemwich Observations of 1843 are very sensible, being for the first bypo-
thesis + 684, and for the secosd + 550, By comparing these errors, it
may be inferred that the agreement of theory and observation would be

. a
rendered very close by assuming 23 = 0'87, and the corresponding mean

longitade on the 1st October, 1846, would be abont 315° 20’, which I am
inclined to think is oot far from the trnth, It is plain ulso that the eccen-

tricity corresponding to this value

a
ats would be very small. In conse-

quence of the divergence of the results of the two hypotbeses, still later
observations would be most valuable for correcting the distances, and I
should feel exceediogly obliged if you would kindly communicate to me
two normal places near the oppositions of 1844 and 1845.

‘* As Flamsteed’s first observation of Uranus (in 1690) is a single one,
and the interval between it and the rest is so large, I thougbt it unsafe to
employ this observation in forming the equations of condition. ()n com-
pariog it with the theory, I find the difference to be rather large, and greater
for the second hypothesis than for the first, the errors being + 445 and
+ 5070 respectively. 1f the error be supposed to change in proportion to

the change of mean distance, its value corresponding to 2 =057, will be
al

about 4 70", and the error in the time of transit will be between 4’ and 5.
It would be desirable to ascertain whether Fiamateed’s maouscripts throw
any light on this poiot.

“The corrections of tbe tabular radius vector of Uranus, given by the
theory for some late years, are as follows ;—

Date. Hypoth. I, Hypoth IT.

1834 40005051 <+-0°004923
1840 40607219 -+0-006962
1846 +-0°008676 -+0-008250

“The correction for 1834 is very nearly the same as t:at which you have
deduced from observation, in the Astromomische Nachrichten ; but the in-
crease in later years is more rapid than the observations appear to give it :
the second bypothesis, however, still having the advantage.

. “1 am at present employed in discussing the errors in latitude, with the
view of obtaining an approximate value of the inclination and position of
the node of the new planet’s orbit; but the perturbations in latitude are so
very small that I am afraid the result will not have great weight. Accord-
ing to a rough calculation made some time since, the inclination appeared
to be rather large, aud the longitude of the ascending node to be nbout 800°:
but I am now treating the subject much more cowpletely, and hope to ob:
tain “Le result in a few days.

*“ I have been thinking of drawing up u brief account of my investizati
to present to the British Associaliog."p Y investigation

Mr. Main, acting for the Astronomer Royal in his absence, answered
this letter as follows :—

No. 21.—The Rev. R. Main to J. C. Apawns, Esq.

‘* Royal Observatory, Greemwich, 1846, Sept. 5.

. “ The Astronomer Royal is not at home, and he will be absent for some
time ; but it appears to me of 8o much importance that you should bave
immediately the normal errors of Uranus for 1844 and 1845, that | here-
with seod you the former (the voluwe for 1844 has been published for
sowe time), and I shall prubably be able to send you those for 1845 on
Tuesday uext, as I have given directions to have the computations finished
immediately. If a place (geocentric) for the present year should be of
value to you, I could probably send one in a few days.” .

In ackoowledging this letter, Mr. Adams used the following expression

No. 22.—J. C. Apams, Esq. to the Kev. R, Maix,
[exTRACT.)

T booe b “ St. John's Cullege, Cambridge, Tth Sept. 1848,
ope by to-morrow to have obtained approximate val .
clination and longitude of the node.” bP values of the fo
On the same day, Sept. 7, Mr. Main transmitted to Mr. Adams the

normal places for 1845, to which allusion was made in the letter of Sep-
tember 5.

Oa the 81st of Angust, M, Le Verrier s second paper oa the place of the

- .
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disturbing planet (the third paper on the motion of Uranxs) was commuai-
cated 10 the French Academy. I place the notice of this paper after those
of September 2, &c. because, in the nsval course of transmission to this
coontry, the number of the Comptes Rendus cootainlog this paper would
pot arrive here, at the earllest, before the third or fourth week in Septem-
ber; and it does pot appear that any earlier notice of its contents was re-
ceived in Eogland.

It is not my design here to give a complete analysis of this remarkable
paper ; but | may advert to some of its principal poiots. M. Le Verrier
states that, coosidering the extreme difficulty of attempting to solve the
problem in all its generality, and considering that the mean distance and
the epoch of the distarbing planet were determined approzimately by his
former investigations, he adopted the corrections to these elements as two
of the unkoowno quaatities to be iovestigated. Besides these, there are the
plunet’s mass, and two quantities from which the eccentricity and the
loagitude of perihelion may be inferred ; making, io all, five onkoown
quantities depending solely on the orbit and mass of the disturbiog planet.
‘I ben there are the possible corrections to the mean distance of Uranus, to
its epoch of longitude, to its longitode of perihelion, and to its eccentricity ;
makiog, io all, nine voknown guantities. To obtain these, M. Le Verrier
groups all the observations into thirty-three equations. He then explains
the peculiar method by which he derives the values of the unkoown quan-
tities from these equations. The elements ohtajned are,—

a
Semi-axls Major . 36154 (°' s 0'531)
Periodic Time . 2174887
Eccentricity . 0:10761
Longitude of Perihellon 284°45°
Mean Longitnde, | Jan, 1847 818 47
Mass = 00001075

True Heliocentric Longitnde, 1 Jan, 1847 826° 82’
Distance from the Sun . . 3806
It is interesting to compare these elements with those obtained by Mr.
Adams. The difference between each of theze and the correspondiog ele-
went obtaised by Mr. Adams io hls second hypothesis is, iu every instance,
of that kind which corresponds to the further change in the assumed mean
distance recommended by Mr. Adams. The agreement with observations
does not appear to be better than that obtained from Mr. Adams’s elements,
with the exception of Flamsteed’s first observation of 160, for which (con-
trary to Mr. Adams’s expectation) the discordance is considerably dimi-

M. Le Verrier then eaters into a most ingenious computation of the
limits betwern which the planet must be sougbt. The principle is this:
assuming a time of revolutlon, all the other unknown quantities may be
varied in such a manoer, that though the observations will not be so well
represented as before, yet the errors of observation will be toleruhle. At
Inst, oo continuing the variation of elements, one error of observation will
be intolerably great. Tbeo, by varying the elements io avother way, we
may at leagth make another error of observation intolerably great; and so
ou. If we compute, for all-these different varieties of elements, the place
of the planet for 1847, its locus will evidently be a discontinuons curve or
curvilinear polygon, If we do the came thing with different periodic
times, we shall get differeat polygons ; and the estreme periodic times that
can be allowed will be indicated by the polygons becoming points. These
extreme periodic times are 207 aud 233 years. 1f now we draw one grand
curve, circumscribing all the polygons, it is certain that the planet must be
withio that curve. In one direction, M. Le Verrier found no difficulty io
aseigning s limit ; in the other he was obliged to restrict it, by assuming a
limit to the eccentriclty. Thos he found that the loogitude of the planet
‘was certainly not less than 331°, and not greater than 383° or 315°, accord-
ing as we limit the eccentricity to 0°125 or 02, Aond if we adopt 0-125
as the limit, then the mass will be incladed between the limits 0°00007 and
0-00021 ; either of which exceeds that of Uranus. From this circumatance,
combined with a probable hypothesis as to the density, M. Le Verrier con-
ciuded that the planet wonld have a visible disk, and sufficient light to
make it conspicuons in ordinary telescopes.

M. Le Verrier then remarks, as one of the strong proofs of the correct-
vess of the general theory, that the error of radins veclor is explained as
accorately as the error of longitude. And finaily, he gives his opinion that
the latitade of the disturbing plauvet must be small,

My aoalysis of this paper bas pecessarily been exceedingly imperfect,
as regards the astronomical and mathematical parts of it ; but 1 am sensi-
bis that, in regard to another part, it fails totally. I canoot attempt to
couvey 10 you the impression which was made on me by the author’s no-
doubting confidence in the general truth of his theory, by the calmness and
clearness with which he limited the feld of observation, and by the firm-
ness with which he proclaimed to observing astronomers, ** Look io the
piace which I have indicated, and you will see the planet well.” Bince
Cupernicus® declared that, when means should be discovered for improv-
ing the vision, it would be found that Venus had phases like the moon, no-
thiog (in my opinion) so bold, and so justifiably bold, has been nttered in
astronomical prediction. It is here,if 1 mistake not,that we see a charac-
ter far superior to that of the able. or enterprising, or industrious matbe-

® 1 borrow this his from Semith's Optics, sect. 1050. Since reading this Memolr,
I have, however, bm‘lo:rycmed by Professor De Morgan, that the printed works of Co-

persicus do not at all gupport this hllwg,:nd that Copernicus appears to have believed )

that the pl are sell. G
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matician ; it is here that we see the philosopher. The matbematical in.
vestigations will doubtiess be published in delail ; and they will, as ma-
thematical studies, be highly instructive : but no details pablished afier
the planet’s discovery can ever have fur me the charm which 1 have {ouod
in this abstract which preceded the discovery.

I ooderstand that M. Le Verrier communicated his principal conclasions
to the astronomers of the Berlin Observatory on September 28, and that,
guided by them, and comparing their observations with a star-map, they
found the planet oo the same evening. Aod I am warranted by the verbal
assurances of Professor Challis in stating that, haviog received the paper
oo September 20, he was so much impressed with the sagacity and clear-
ness of M, Le Verrier's limitations of the field of observation, that he in-
stantly changed his plan of observing, and noted the planet, as an object
having a visible disk, oo the eveniug of the same day.

My account, as a documentary history, supporied by letters written dur«
ing the events, is properly terminated ; but I think it advisahle, for the
sake of clearness, to annex extracts from a letter which 1 have received
from Professor Challis since the beginning of October, whean I returned to
Eugland.

[1o this letter Professor Challis details his labours in search for the
planet, and states that on September 29, he singled out vne star of 800 ob-
served that evening, for which he noted, ¢ seems to have a disk.”” This
turned oot to be the planet.]

Before terminatiug this account, I beg leave to present the following re-
marks :—

First. It would not be just to institute a comparison between papers
which at this time exist only in manuscript, and papers which have been
printed by their autbors ; the latter beiog in all cases more complete and
wore elaborately worked out thau the former.

Secood. I trust that [ am emply supported, by the documentary history
which 1 have produced, in the view which I first took, namely, that the
discovery of this new planet is the effect of a movemeut of the age. It is
shown, not merely by the circumstance that different mathemalicians bave
sitnultaneously butindependently been carryiug on the same investigatious,
aod that different astronomers, acting without concert, have at the sawe
time been looking for the planet in the same part of the Leavens; but also
by the circumstance that the minds of these philusophers, and of the per-
sons about them, had long been influenced by the knowledge of what bad
beeu done by others, and of what had yet been left untried ; and that iu all
purts of tbe work the mathemulician aud the astronomer were supported by
the exhortatious and the sympathy of those whose opinious they valued
most. 1 do oot cousider this as detracting 10 the smallest degree from the
merits of the persuns who bave been actually eugaged in these investiga-
tivns,

Third. This history presents a remarkahle instance of the importance, in
doubtfu} cases, of using any received theory as far as it will go, even if
that theory can claitn po bigher merit thao that of beiag plausible. 1f the
mwathematicians whose labours 1 bave described had pot adopted Bode's
law of distances (a law for which no physical theory of the rudest kiod
has ever been suggest-d), they would never have arrived at the elementa
of the orbit. At the same time, this assumption of the law is only an aid
to calculation, and does not at all compel the computer to confine himself
perpetually to the condition assigned by this law, as will have been re-
marked in the ultimate change of mean distance made by hoth the mathe-
maticians, who have used Bode's law to give the first approximation to
mean distance,

Fourth. The history of this discovery shows that, in certain cases, it is
advantageous for the progress of science that the publication of theories,
when so far matured as to leave no doubt of their general accuracy, shouid
not be delayed till they are worked to the highest imaginable perfection.
It appears to be quite within probability, that a publication of the elements
obtained in October 1845 might have led to the discovery of the planet in
November 1845.

1 have now only to request the indulgence of my hearers for the appa-
rently egotistical charucter of the account which 1 have here given; a
character which it is extremely difficult to remove from a bistory that js
almost strictly confined to truusactions with which I have myself been con-
cerned,

THE GOVERNMENT SCHOOL OF DESIGN.

Thongb a considerable time bas elapsed since the following report on the
French Schools was presented by Mr. Poyuter to the Council of this In-
stitotion, it has remained vopublished. The Council havesince sanctioned
its publication, and as the subject of the document is not of temporary
Interest, it is well worthy of perusal.

“ My Lords and Gentlemen,—Previonsly to entering upon the exercise
of the office to which the Couucil have dune me the hooour to appoiat me,
1 considered that a more intimate koowledge of the system of instruction
adopted in the Freach Schools, and its results, would enahle me to judge
more advantageously of the condition and prospects of our own. 1 bave,
therefore, visited Paris with a special view to this subject; and would
willingly bave exteoded my journey to Lyoas, had time permitted, But,
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although it was out of my power actually to inspect any other School thaa
that of Paris, 1 bave had the advantage of obtaining an intimate acquaint-
ance with the Schools of Lyons and Toulouse, through the Reports lately
made by M. Cbarles Texier, commissioned by the Government to inspect
the Schools of Art, which were very obligingly placed in my basds for

sal,
l”"""'l‘he Report Iaid last year before the Council by Mr. Townsend, will
render superfluous any detailed acoount of the views entertained with re-
to industrial art, and the system opon which they are carried out, in

e 8chool of Paris; I shall therefore notice merely such points as it oc-
curred to me might be of importance with reference to our owa Schools,
and which may be mentioned without needless repetition.

“The coarse of instruction at Paris is divided into three maia branches :
1. The Figure; 2, Ornament; 8. Architecture and Geometry. These
three courses of stady (subdivided and classified) are taught on alteroate
days, in the order namesd, a day being devoted to each; but the limited
space to which the School premises are confined has cansed a most incon-
venient system of taking the classes i relays, greatly to their disadvantage.
The students are admitted free of cbarge, aud no pledge is reqoired from
them of their exclusive devotion to any branch of industrial art ; many, it
1s well known, pass from the elementary classes of the Ecole de Dessin to the
Ecole des Beaux Arts, in order to follow the higher branches of painting
and sculpture; but this is oot considered to militate in any way against
the usefuluess of the School, as & narsery of art applied to manufactures,
To extend a sound knowledge of art in general is held 10 be the best mode
of secaring & supply of artists for indastrial purposes. The only condition
to which the pupils are bound is, that if tﬂey remain in the School they
maust follow ap the whole course of study prescribed by the regulations,
Exceptions are made in favour of artisans who wish to take advantage of
the means afforded by the School to increase their knowledge and improve
their taste. This class of students, however, have recourse more geaerally
to the Ecole Commungle,—for an account of which I must refer to Mr.
Townsend’s Report.

% There is one branch of instruction in the Paris School which I beg
leave to offer to the special notice of the Council—a course of lectares on
the History of Ornameat, illustrated by examples drawn by the Professor
in the absence of the pupils. These examples he sketches to a working
scale, on large canvas covered with paper. They consist of a chronological
series of every class of ornament, beginning with the Greek, and followed
throughoat all styles and all ages, explaining their origin, their connexion
with each other, and the peculiar characteristics by which they are to be
discriminated. Each lecture is a continuation of the snbject from that
which precedes it; and the Professor is bound by his engagement to vary
the examples during the period of three years. This professorship is held
by a pupil of M. Constant Dufeux, the Architect to the S8chool ; and the
first requlsite toward the establishment of a similar class elsewhere would
be, to flud an artist with the knowledge of ornament possessed by this gen-
tleman united to the handicraft skill with which he expresses its forms,
and brings them out in the truest effects of chiar’-oscuro by the most simple
manipulation in black and white, It would be very desirable to possess
some of this gentleman’s sketches in our School, as examples of masterly
execution in this branch of art. I mentioned this to the Director, M. Belloc,
and have no doubt they might he obtained if the Council thought proper.

“ An excellent plan is adopted in the Mathematical Class to secore to
all the pupils the full benefit of the instructions given by the Professor.
It is not to be expected that mathematical demoustrations will be compre-
hended by a whole class the Grst time of explanation ; those pupils, there-
fore, who have understood the iesson,are charged with repeating it to those
of slower appreheasion, until it is made clear to every individual.

I beg leave to enter sonrewhat more particularly upon a subject which
bas ever beeu regarded with great interest iu oor own establishment,
namely, the Female School. This branch is placed, at Paris, under the
superintendence of two Dames Directrices, who divide the labour of
teaching. There are two classes in the day, each of about fifty pupils, a
division rendered necessary by want of room for n better arrangement,
The Female School has been established with a double purpose : it is cal-
eulated uut only for the improvement of the arts usually practised by fe-
males, but some prominence is given to the object of exteuding as much as
possible the resources, hitherto t0oo narrowly limited, for the exercise of
female industry. It is considered that the employments open to females,
and for which they may be qualificd by instruction iu the arts of design,
may comprise designing and working in embroidery uf every description,
lace, gimp, fringe, und every sort of worsted work ; designs for everything
relating to jeweliery, engraving, and enamelling in gold, setting stones,
false jewellery (which is manufactured in Paris to an immense extent, with
great taste and ingeouity), small articles in or-molu. and the burnishing
and colouring of metals; funcy works in card and paper, and patterns for
the papers employed in them ; piotorial toys for children, dissected pus-
zles, &c. ; porcelain painting, in all its branches; lithography, and en.
graving on copper and wood. And it is to be observed that the Ecole Com-
munale is much frequented by females already occupied in such pursaits,
who devote their leisure hours to improving themselves in drawing ; those
engaged in jewellery, artificial fiowers, and engraviog in gold, resort there
in numbers, In order to carry out the intentlons of the Goverument in this
respect, the course of instruction In the Female School includes the figure,
landscape, animals, flowers, and ornaments. It has been noticed that many
of the pupils take up especially the study of the head, the figure, and
landscape, with a view to become teachers of drawing ; but the course of
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study followed in the school is oot considered to be of a pature to qoalily
them for this pasition, which requires that the elementary studies common
to all classes of art should be followed up by those peculiac to the higher
branches.

“ It must be observed, that in this branch of the School at Paris the ob-
Jects proposed are not yet carried out to their full extent. There are
several deficiencies to be supplied ; and lithography has not hitherto been
taught at ail.

“"l'he Provincial Schools in France are not necessarily regnlated by that
of Paris ; aod & view of the system porsued at Lyons, where the first of
the Provincial 8chools has been carried out to its utmost capabilities, with
the most successful result in effect upon the peculiar manufactures of the
place, cannot fail to be regarded with interest. But the success which has
attended the School of Lyous is mainly owing to the appreciation of its im-
portance by the authorities and inbabitants of the city itself, to the energy,
with which they have promoted it, and the liberality with which they have
contributed to the faods for its sapport. And I may here notice in evidenoe
of the geal and intelligence of the mannfactarers of Lyons in the pursuit of
their commercial interest through the means of industrial art, a memorial
lately addressed to the Mayor of Lyous, that, with reference to the new
vent for manufactures opened in the East, he should call apon the Minister
of Commerce to procure for the manufacturers, by means of the Consuls
and other commercial agents, patteras of the oriental staffs of silk, wool,
and cotton, which can be lmitated at Lyons ; aud it is significantly p
upoo the Minister ¢ that this proseeding should not be left to other nations,’

* It is a fact worthy of aitention, that at the foundation of the School of
Lyons the mistake was committed of drawing too distinct a line of demar.
cation between the olements of fine art and those of artas applied to indus-
try aud manufactures ; and the first course of instruction established in the
School was applied to the techaical process of the mise en carte ; this was
shortly superseded by a class for ¢ drawing applicable to manyfactures,’ that
is to say, to silk manufactures ; bat as the pupils who attended this class
proved to be already advanced in flower painting, the professor found the
basis of iostrdctlon to which he was confined too narrow to evable him to
effect anything essential for their improvement : the course of instruction
was therefore made general, by the adoption of a methodic course uof oroa-
ment, applicable not only to that style of drawing, but to sculpture in
wood, metal, and stone, From this period important modifications have
been made from time to time in the system of instruction, so that scarcely
anything is now left of the original organization of the school. Into thess
changes no theories have been suffered to intrude—they have sll been
effected as experience has dictated their necessity, and the result, as is well
known, is eminently practical,

“ The present course of study pursued in the school is as follows :~—the
elementary study of the figure, drawing the Ggure from the round, and from
tbe living model. Hence the pupils enter the classes for drawiag and
painting flowers, and after passing through the class of architectural orna-
ment (combined with geometry and perspective), fiuish the course of study
obligatory on nll who remain in the school by a class of composition ap-
plied to manufactures. Thus it will be seen that to perfect the taste of de-
sigoers and manufacturers, for that is the great point to be attained, a sort
of inversion of principle is adopted, beginning with the figure, theace pass-
ing to flowers, thence to ornament In general, so as to prepare the student
with a sound artistical education for Enishing with the course of composi-
tion pecuiiar to the silk manufacture. To give instruction in this course,
there are ten professors, includiog one for anatomy, one for etching, one
for geometry and perspective, and one especially for Sower painting. The
annual expense of the establishment amounts to about 40,000 francs, of
which 80,000 are_supplied by the city, and 10,000 by the Guvernment ;
bot the citizens of Lyons consider all their literary and scientific establishe
meats as intimately connected with their school, and that its success is
greatly promoted by the general knowledge diffused among all classes by
means of their library, their museums of antiquities and natural history,
and other public institutions,

“ The school is open five hours every day,—the professors attending from
nine o’clock till two in the winter, and from eight to one in the summer.
The pupils enter at the age of fourteen. They must be able 1o read and
wrrite, and to do the four rules of arithmetic, and are compelled to foliow
the whole course of instruction if they remain in the school, They are re-
moved from one class to anotber on the recommendation of the Professor of
their class to the Cowncil of Professors, During the first month the pupils
draw for the purpose of ascertaining the class in which they are to be
placed. Two years’ trial are allowed before they are dismissed for inca.
pacity,

* The Director has abolished the use of heads in lithography as studies
for the pupils, finding them from their general mediocrity, unfit for the pur-
pose, The frequent competitions at the Ecels des Beaux Arts, at Paris for
¢ tfles dexpression,’ has enabled him to collect a sufficient number of
vajuable drawings of this class, mostly prize works, from which the pupils
now study to the exclusion of éngravings, This example is strongly re-
commended to be adopted in all schools, not only as regards chalk draw-
ings, bat also for models, and all other objects of study. The Director
greatly desires that casts of the Farthenon marbles may be added to the
coliection,

*¢ The object of the Government in supporting the Provincial Schools, is
to develop art in such & manner as to enable the popils in quitting them to
exercise a profession, each town directing the final studies of the pupils
more particularly to its predomioant magufacturs, and the system opon



1847

which the schools are worked is calenlated to direct not ouly the hand and
eye of the pupils, but also their taste. For this result, the study of the
figure is found by practical experience to be the most instructive. Geome-
trical forms alone, though useful to exercise the fingers, are insnfiicient to
give a perception of beauty, and harmony of ootline—a fact fully proved
by the practice of the School at Toulouse, where the latter mode of study
has been substituted for the former. Cold and uomeaniog lines convey no
intelligence to the pupils, and exoite no interest. Hence the pupils who at
Toalouse pass from the elementary to the higher classes, are found to be
strikingly inferior to those of the same standing at Paris and Lyons. When
they come to draw other objects from the round, they are altogether defi-
cient in the koowledge of light and shade, and relief, and even facility of
band. The error which has been experienced at Somerset House seems to
have been committed at Toulouse, of confining the study of the figure to a
small and select class, the master of which has another class to attend to;
0 that, to nse M, Texier’s words, ‘the figure bas only haif a Professor
allotted to it.’ It is tberefure proposed, as un improvement of the utmost
mecessity, that the School of Toulouseshould be assimilated, in this respect,
to those of Paris and Lyons. A pupil who has followed the elementary
stody of the figure, with the managemeut of the chalk and stump, is found
to possess a knowledge of shadows and refiections, which open to him a
thorough understanding of every work in relief befors which he may be
placed. The School is also deficient in other particulars : the classes sit
for two hours only even for the study of the figure—a space of time totally
insufficient. There is o class for plants, and the class fordemonstrating
the composition of oroameants of all dutes and styles, described under the
Paris School, is much to be desired, uot only at Toulouse but at Lyons.
There seems to be some difficulty io finding a competeat Professor. The
Council of Toulouse wish for the establishment of a course of chemistry
applicable to mauafactures.

1 could have wished to take such a view of the manufactures of Paris
&s might have enabled me to draw some comparison with thoss of our own
country ; bat as the time at my disposal did not admit of any general fn-
quiry, I confived myself to the subject of stained glass, of which a great
quoantity has lately been executed iu France. The church of St. Denis has
been completely fitted up with modern coloured glass, in & style which it is
impossible to commend. Part of this glass is designed on the imbecile
prisciple oohappily too prevalent io Englacd, of imitating the wretched
drawing and composition of the middle ages, under the notion that this per-
version of art is essential to the character of the work. Baut the glass of
this order at St. Denis is destitute of the archaological knowledge and
taste in the arrangement of colour, which are the redeeming quality of
many English performances of this class. Other portions of the glass nt
8t. Denis are designed on the still more mistaken system of assimilating

ass painting to painting on canvas,

‘1“ Alt) the r:ynl rnannfngctoq of 8évres, great pains have been bestowed
on the improvement of stained glass. Being, however, doubtful of the im-
pression to be produced by the view of mere specimens, I did not visit
Sdvres, but performed a journey to Dreux, about sixty miles from Paris,
where a magnlficent chapel, designed by the present king as a mansoleum
for his family, bas beeu completely fitted up with Sdvres glass, T.here is
mach good art in this glass. There are figures and groups, of which .the
drawing, composition, and expression are extremely fine, but the colouring
is in some portious crude, and in others vapid. Tbere is an insufficiency
of the detail essential to the proper effect of stained glass. The draperies
are too plain. There is an attempt at diaper-work upon some of the back-
grounds, but it is feeble and ineflicient, aad the general effect of the whole
is poor. The artists, with all their merit, and it is great, have evideatly
beea hampered by the principles and practice of painting on canvas, and
the mechanical process of joining the glass has been so ill understood that
all the subjects are cut up ioto squares by the ironwork. ‘l:he same ob-
servations will apply to the glass in the chapel erected at Paris to the me-
mory of the Iate Duke of Orleans, also from the S8dvres manufactory.

4 The modern glass displayed in the new church of 8t. Vincent de Paul
is of extrsordinary quality. In this the artist has solved the problem of
uniting high art with the conditions required for the due effect of paintlng
on glass. Fine deslgn, drawing, and expression, combloed with a perfect
cosception of the distribution and collocation of colonr, and & profusion of
detail in the draperies, background, and borders, render it an example of
rare perfection in stained glass, not inferior to the ancient in brilliancy and
harmony, and immeasureably beyond it as a work of art. Each window
contains & fignre, or two, oo & blue background, richly diapered, withio a
border of small figures in compartments, formed by green arabesque. This
glass is the work of M. Maréchal, of Metz, un artist also greatly distin.
guished as a crayon painter. I should consider a fine speclmen of his
work un important scquisition to our School, if it could be obtained at asy

Pn:el.t is probable that some of the facts and observations which I have
pow bad the honour to submit to the Council, may bear upon circumstances
connected with our own establishments, and it is not impossible that com-
parisons may offer themselves during my approachiug visit to the Provin-
cia} Schools. I have therefore hasiened to submit these remarks to the
Council whilst they were fresh in my mind, aud anbiassed by anything
arising in the course of my tour of inspection,

Tth Oct. 1845, “ ANBROSE PoYNTER.”
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Turning and Manipulation. By Cuaries Hovrtzarrrer, Vol. IT. Iius.
trated by upwards of 700 woodcuts. Holtzapflel, Londoo s 1846, Svo.
[szconp Norice.]

In the former notice of this interesting work we gave a brief outline of its
costents, The volome concludes with an appendix containing papers by
several contributors, and additional notices of new processes and inventions
which have come to the aathor’s koowledge while the work was pass-

,ing through the press. The author hus directed our attention to the fol-

lowiog remarks, which we accidentally overiooked when alluding to the
contribations by Prof. Willis.

“ The formatiou of the tools used for turning and planing the metals is a
subject of very great importauce to the practical engineer, as it is indeed
only wheu the mathematical principles upon which such tools act, are
closely followed by the workman, that they produce their best effects.
With a full conviction of the advaniages which result when theory aud
practice are thus associated, the author has to congratulate himself on being
able to present to his readers, two original papers, respectively written on
the sobject of the priuciples of tools for taruiug and planiog metals, by
Charles Babbage, Esq., ¥.R.S8., &c.. and Professor Willis, A, M., F.R.S.,
&o., both distinguished by their bigh mathematical attaioments, aod their
intimate practical experieuce in the use of tools.”

The first paper by Mr. Babbage treats of the nature of the resistance to
be overcome ia the cuttiog & revolving substance by meaas of a fixed tool,
and js ao admirable instance of the importavce of applying general in-
ferences from the theory to the practice of mechanics. Of course it would
be impossible to calculate with perfect accuracy the amount of resistaace
to the progress of the tool, as the material will never be perfectly homo-
geneous, nor the thickness of the shaving separated from it perfectly uni-
form, Still in this, as in other instances of the application of theory to
Practical cases, thongh the mumerical results may not be depended upon,
the general conclusions are of the atmost value. The principles here laid
down, by Mr. Babbage, would tend to & considerable modification to the
forms of tools, and would probably bave this advantage—that the constroc-
tion of cotting instruments would be made to depend mot upon nncertain
arbitrary rules, but upon fixed and reasonable laws,

¢ Steel of various degrees of temper and under varjous forms, is almost
universally employed for cutting metals. Before deciding on the forms of
the different tools It is desirable to inquire into the principles on which
their cutting edges act, and to assign special names to ceitain angles on
the relations of which to each other, and to the metals upon which they

are used, their perfection mainly depends.
b k
|
i
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In the engraving ¢ is a cylinder of steel or other metal, and T is a plan-
ing or turniug tool acting upon it at the polot a. A ¢ is a horizontal line
through the center ¢, and the catting polnt a. B a,is a line passing through
the cutting point a and along the upper plane b g, of the cutting tool T. ©
a, is a llne passiug through the cutting point a and along the front place e a,
of the cutting tool. D g, is a line from the cutting point a, at right angles
to the radlus ca. The angle D a C, may be called the angle of relief, be-
caose by increasing it, the friction of that face of the tool upon the work is
diminished. The angle C a b, may be called the amgle of the tool. The
angle B a A, may be called the angle of escape, because the matter cut
away by the tool escapes along it.

The forces to be overcome in cuttiog a thin shaving of metal from a
cylinder or from a flat surface are of two kinds,

1st. It is necessary to tear aloog the whole line of section each atom
from the opposite one to which it was attached. The force regnired for
this purpose will obviously be proportioned to the length of the cutting
edge of the tool, and dependent on the pature of the metal acted upoo.
Bat it will be quite independent of the thickness of the part removed.

2od. The shaving cot off by the tool must, in order to get ont of §ts
way, be bent or even curled round into m spiral. This second force is
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often considerable, and when thick cuts are taken,is usnally far larger
than the former force. If the bending were of small exteot, then the
force to be exerted would vary as the square of the thic kness of the shaving
multiplie:d by some constant, dependent on the nature of the metal operated
upon, But the bending very frequently proceeds 1o such an extent that
the shaving itself Is broken at very short intervals, and some shavings
of iron and steel present a coutinued series of fractures not quite running
through, but yet so complete, that it is impossible even with the most care-
ful annealing to unwind the spiral. Tbis partial severance of the atoms
in the shaviug itself, will require for its accomplishment a considerable
exertlon of force. The law by which this force increases with the thickness
most probably embraces bigher powers than the first and second, and may
be assumed thus
force —a4-bt4ctr4dd3+4

For the present illustration It is unnecessary to consider more terms than
those already more pariicularly explained, namely the constant force, and
that which varies as the square of the thickuness of the shaving. If there-
fore ¢ be the thickness of the shaving, uad A and B two constants, we
shall ind amongst the forces required for the separation of theshaving the

two terms
A+ B

where A, and B, depend upon the natore of the metal acted upon. We
may learn from this expression, even without being acqnainted with the
vaiues of the counstants A and B, that the furce required to remove the
sume thickness of metal, may vary considerably accordiog to the manner
fo wbich it is effected. For example,—if a layer of metal of the thickoess
of 2¢,is te be removed, it may be done at two successive cuts, and the
force required will be equal to

2A+4+2B3

But the same might have been accomplished at one cut, when the force

expended would have been

A 44 B8

" The latter quantity always exceeds the former when ¢? exceeds 2% as

the writer shows algebraically. Consequently, when the sqoare of the
thickness exceeds half the ratio of A to B, less force is required to effect
the operation by two cuts, than by one. And in the same way it may be
shown that any number of slices (n) require less force than a single slice

of # times the thickness If {* exceed nAB.

“ The angle of relief shonld always be very small, because the point a
will in that case huve its support nearly in a line directly opposed to that
force acting opon it.

If a tool either for planing or for torning is defectively formed, or if it is
presented to its work io such a manner that it bas a tendeacy to dig into
it, then a very small aogle of relief, in addition to a long back ae, will in
some measure counteract the defect.

The smaller the aogle of the tool, the less will be the force necessary for
jts use, Bot this advantage of a small angle is counterbalanced by the
weakness which 1t produces in the support of the cotting point. There is
also another disadvantage in making the angle of the tool smaller than the
escape of the shaviog requires ; for the point of the tool being 1o immediate
conpection with a smaller mass of metal, will not so quickly get rid of the
beat it acquires from the operation of cutting, as it wonld if it formed part
of a larger mass.

The angle of escape A a B is of great importance and it varies with the
pature of the material to be acted upon. If this angle is very small the
action of the tool is that of acraping rather than of cutiing, and the matter
removed approaches the form of a powder. If however the material is
very flexible and cohesive, in that case shavings may be removed. The
angle I have found best for cutling steel is ubout 27° but a series of experi-
ments upon this sobject is much required.

After the form of the cutting tool is decided upon, the next important
point to be considered is the manaer of its application. The principle
which is usually stated for turniug tovls s, that the point of the tool should
be nearly oo & level with the axis of the matter to be turned, or rather that
it should be very slightly below it. This rule when applied to the greater
number of touls and tool-holders is calculated to mislead. Before upplying
the correct rule it is necessary to coasider in each too! or tool-holder, what
is the situation of that point arousd which the cutting poiot of the tool will
turn when any force is put npon the tool. Let this point be called the cen-
ter of lexure. Then the correct rule is, that the center of flexure sbould
always be abore the line joining the center of the wurk and the cutting

iat,
poUn looking at fig. 988, A ¢ is the line joining the cutting point a and the
ceoter of the work ¢. By making the tool weak about Q that point be-
comes the center on which the point a will bend when any nnusual force
occars. On the occorrence of any such unusual force arising from any pin
or point of unequal density in the matter cut, the poiut of the tool a, by
bending around the center Q will dig deeper ivto the work and cause some
part of the apparatus to give way or break.

If on the other hand the poiot P is that around which the point of the
tool whea resisted tends to turn, then since this point is above the line join-
ing the cutting point and the center of the work, the tendeac y of the addi-

[(Jax,

tiooal strain on the point is to make it sink less deeply into the work, and
consequently to relieve itself from the force opposed to it.

Fortunately the position of this poiot can always be commanded, for it is
always possible, by cutting away matter, to make ove particolar part
weak. Thbis is indeed a circomstance too freqnently neglected in the con-
struction of wachinery. Every piece of mechanism exposed to consider-
able force is llable to fracture, and it is always desirable to direct it to
break at some one particular point if any unexpected strain occurs. In
maoy cases where danger may arise from the ioterference of the broken
part with the rest of the macbinery this arrangement is essential. In all
cases it is economical, because by making the breakiog, if it occor, at &
selected spot, provision may he made of duplicate parts and the delay
arisiog from stopping the machine be avoided.

The results of the preceding inquiry wounld lead to considerable changes
in the forms of tools generally used in cutting metals, and as tbe time em-
ployed in taking & cut is ususally equal whether the shaving be thick or
thin, the saving in power by takiog thin cuts separately would be accom-
panied by a considerable expense of time. This however need not be the
case if proper tool holders are employed, io conformity with the following
several conditions : thos

The tool-holders should be 8o contrived as to have several cutters suc-
cessively removing equal cats.—The cutting edges should be easily ad-
justed to the work.—The steel of which the cotters are formed should be
of the best kind, and afler it is once hardened should never again be sub-
mitted to that process.—The form and position of the cutter shonld be such
that it may, when broken or blunted, be easily ground, having but one or
at the utmost but two faces requiring grinding.—It is desirable that when
being ground it should be fixed into sowe temporary handle, in order that
it may always be ground to the same cutting angles,—The cotters shoold
be very securely, but also very simply tightened in their places.—The
center of flexure of the cotter should, in turning, be ubore the line joining
the center of the work and the cutting polnt ;—whilst in plaving the center
of flexure shonld be in advaxce of a live perpendicnlar at the cutling point
to the sarface of the work planed. Examples of some tool-holders of this
kind will be given subsequently.

The effects of such improved tools would be to diminish greatly the strain
pat upoo lathes and plaving machives, and consequently to enable them to
torn out better work in the same time and at a less expense of power:
whilst the machines themselves so used would retain their adjustments
much longer without reparation.”

The next paper contains an acconnt of various tool-holders invented by
Mr, Babbage. Prof. Willis’s papers relate not so much to the mechanical
as to the geometrical theory of cutting tools or the relutlons of their sides
and angles, the inclination of the edges required for different metals being
assumed to be known. Prof. Willis also describes u new tool-holder in-
veoted by him, which Mr. Holtzapfiel states to be now generally used in
his manufactory.

Among the papers in this appendix one of the most nsefnl is that on the
diversity of gauges of wires and sheet metals, &c. Our anthor compares
the ditferent scales of measnrement of rod iron, nail rod, rifle tubes, wire,
sheet iron, zinc plates, crown-glass, &c.: he shows that the greatest inoon-
venience arises from the nomerous scales, which are perfectly arbitrary,
and vary in different manufactories. He has given a table of the values of
several of the principal gauges to three places of decimals of an inch, the
measures being ascertained by an exceedingly accurate sliding gauge, con-
structed by himself, and indicating by a vernierthe thonsandthsof an inch.
Iu the following extracts the advantage of a general application of decimal
notation to small quantities is admirably illustrated.

DeciMaL Gaoss.

 The remedy proposed fo remove the arbitrary incongruovs system of
gages row wused, is simply and in every one of the cases above referred to,
and also in all other requiring minute measures, fo employ the decimal divi-
sions of the inch, and those under their true appeliations.

Thus for most purposes the division of the inch into one hundred parts
would be sufficiently minute, and the measures 1, 3. 5. 10. 15 or 100 bun-
dredths, would be aleo sufficiently impressive to the mind ; their quantities
night be written down as 1. 2. 5. 10. 15 or 100 hundredths, as the decimal
mode of expression might if preferred be safely abandoned. and the method
would be abundantly distinct for common use if the word ** Mundredthe’’
were stamped upobp the gage, to show that its numierals denoted bundredihs
of an inch, quantities which could be easily verified by all.

In practice no difficulty could be seriously felt even without this pre-
cauntion of marking the gages respectively with the word Hundredths or
Thousandths ; as we should not more readily mistake 5 thousandths for &
bundredths, than we should 5 tenths or half an inch for 6 whole inches, or
5 entire inches fur as many feet.

Neither is it to be admitted that no such gages are attainable as may be
read of in hundredths or thousundihs. The demand would immediately
create the supply, and there could be no more difliculty in constructing the
gages of the customary forms, with notches made to systewatic and definite
measures, that may be easily arrived at or tested, than with their present
nusystematic and arbitrary measures, which do not admit of verification,

Besides, for those who desire to possess them, several very correct deci-
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mal gages already exist, amongst which may be cited the decimal sector
gages long since recommended, and published by the Sociuty of Arts,
Edioburgh, and various sliding gages with veraiers some to read off in bua-
dredths, and finer ones in thousandths, of the fnch, all of which have been
loog aad constantly ased in the aothor’s manufactory.

.To these may be added—La Rividre’s gage, modified and enlarged from
that used for the balance springs of watches amongst the Geneva watch-
makers.—Chater and Hayward’s gage for sheet metals and glass,—Wal-
ker’s gage for sheet iron.— Whitworth’s micrometer gage and others—which
may be severally read off to the thousandth of the inch, and even more
minote qoantities, and amoagst which kinds sufficient choice exists for
wimost every purpose.

‘The proposed decimal scheme would introduce one universality of sys-
tem, intelligible alike to ail, instead of the nomerous and irregular men-
sares now used, which are but partially and indifferently koown and lead
to frequent mistakes.

1t woald give a saperior idea of partisalar magnitude, and enable the
theoretical and practical man to proceed with so much more decislon in
their respective commaunications.

In coaveying verbal or written instructions, the system would be in every
way saperior to the nsoal methods, as being almost free from the chance of
misunderstanding ; more especially as some of the decimal sliding gages
are 50 small as bardly to take op more room io the pocket thao up ordi-
mary penkbife, and might be therefore continaally within reach for refer-
auce.

When certain objects are required to be so proportiosed as to constitote
a series ; the intervals between the decimul measares would be far more
easily arranged and appreciated, than those of vulgar fractions; and if
calcolation were referred to, the decimal! figures, especially when divested
of the decimal point, and the zeros to the right of the same, would be im-
mediately intelligible to the least informed, from being then no mure in
fact than simple nomerals.

Qoantities expressed decimally woald be more easily writteo dowan, and
more exactly defined thun the compound fractions, sach as § aod 4y of an
inch—or than the still more obscare method of § of an inch sull or bare, as
the case might be ; which latter uearly sets all attempts at exactoess at de-

ce,

The smaller aliquot fractions of the inch, soch as the & o} & & o & &e¢.
of an inch, althoogh in themselves very precise, do not frum their uature
so readily admit of definition or comparison, as the quantities 2. 8. 4. 5. 6.
7. 8. 9. or 10 hundredtbs of an inch ; because, in the vulgar fractivus every
ooe has a specific relation to the inch, whereas the decial terms have one
general relution, decimals being sometimes considered as the pumerators of
fractions, all baviog the constant denominator uaity, or 100, 1000, & :
and therefore the latter, or the decimal terms, constitute a simple arithme-
tical series, or one in which the intervals are alike, but this is oot the case
with vulgar fractions.

The decimal scheme wonld allow the exact weight in every superficial
foot of sheet metals and other snbstances to be readily arrived at.—Thus,
as a cubic foot of water weighs 1000 ounces troy, the specific gravities of
lead, copper, silver, &c., denote at the same time how many troy ounces
are severally contaived in one cubic foot of the same. The specific gravity
divided by 1200, gives the weight of a plate or film, the one hundredth
of an inch thick, and thence a table may be readily computed, by addition
alone, to show the weight of plates of any thickness in troy ounces.

How coofusing would it be, if the measures by wbich broad cloths,
linens, cottons, silks, velvets, carpets, and other textile fabrics, are manu-
factured and sold, were all different, instead of being voiformly the yard
wessure ; and yet this incoogruity fully applies to the various articles
whose measurements are described under the mystical oames of anmber,
size, gage, and other appellations, which assumne different valoes in diffe.
rent branches of mannfacturing art; as for example, in the various kinds
of sheet metals, varions kinds of wires, in tubes, joiners’ screws, and vast
nombers of small manufactored articles, the various sizes of wbich are
arbitrarily designated as Nos. 1.2. 8. 4. &c.

Wby ot in all these branches of trade, describe every thing measoring
Jsth of ao inch, as No. 10; those of Jtbs inch, as No. 30? and then in sets
of ohjects required to be nearly alike, the succeeding numbers could be
81, 31. 83. 34. 35. 86. &c.; or if fewer and wider variations were wunted,
the series migbt be $3. 34. 36. 38. 40. &c.; or else, 35, 40. 45. 50, 53.
Every trude could select any portion of the series it might require, both as
regards general magoitude, and the greater or less intervals between the
sizes, and with the power of adding to, or subtracting from, the scale first
selected, as circumstances might soggest. J

Bat 1here should be oue common understanding that the commercial
nombers or sizes, when different from the measures of the foot-rule, should
be always anderstood to be hundredths of the inch, (in some rare instances
thousandths,) as then from the onity of systema no coofusion or difficulty
could possibly arise.

It may be true that some of the proposals having reference to the weights
of materials in the superficiai foot, the correspondences with foreign mea-
sures, and some of the projects .principally iotended for the purposes of
scieuce, may not be required in every-day practice ; but still much remains
in the system, that in the opinion of the author, wonid admit of very easy
introduction, and most general aud gatisfaclory employment,

Lu respect to the practical application of the method of decimal divisions,

a3 regards mechanical construction, the author can speak most satisfuctorily
]
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from some years’ experience in his own manofactory, as he has found it to
be most readily followed by his workpeople, und aleo that it bas avoided
frequent and vexulious misunderstandings, to which, before its adoptioa
he was frequently subjected, from the want of a more minule and specific
system of measure, than is afforded by the common foot-rule und wire

gages.

Therefore, from conviction of the usefuloess and practicability of the
decimal system of measures for small quantities, be would most strongly
urge its general, or indeed universal, adoption, as above proposed ; the
more especially as it is a change that would be attended with very little
temporary inconvenience or expense, circumstances which greatly setard
all atiempts at generalization.”

We caonot conclude our notice without renewing the expression of ap-
probation of the work. As far as we ure aware, the plan of Mr. Holt-
sapffel’s labours is nnique: no other similar bovk has been pablished, and
this is 80 compreheosive and perspicuous that no other similar book need
be desired.

Ancient Architecture described and demonstraled by its Monuments.
—L' Architeltura antica descrilta e dimonstrala coi monumenti. B
L. Canina. Rome, 1834-1844. 9 vols, Bvo. text, and 8 vols. gr. fol.
Plates. Price £24.

M, Canina divides the history of ancient architecture into three
epochs and classes—the Egyptian, Greek, and Ruman—and sym-
bolises this idea by the juxta-position of the pyramids and obelisks of
Thebes, the Acropolis of Athens, and the Roman Capitol, represented
in the title-page of his splendid atlas, As the personal representa-
tives of these art-periods, the busts of Ramses IIL or Sesostris, and
those of Pericles and Augustus are depicted. Siuce the great dis-
coveries of Champoillon and his disciples, never has ptiao archi-
tecture been treated in that deep and consequential detail as in M.
Canina's fioe work; and he bas also the merit of giviog the first
chronological account of Egyptian architectural monuments. The
author further assigns the times of the resorting to the different ar-
chitectural organic improvemements ; for instance, the vaull, derived
from the very inscriptions of the monuments—which implies, besides
the knowledge of the architect, that of the hieroglyphist and philolo~
gist. The next new feature of this excellent work is, that M, Canina
considers the architecture of Egypt, and its limitrophs, as the generic
and prowtycre—of which that of the Jews, Assyrians, and Phoesicians
is merely derivative and cu-generic. To that common souree, also,
those very ancient monuments of Asia Minor, only lately discovered,
are ascribed, whence Greek und Roman art have taken their origio.
Going still further, M. Cuoina unites to Egyptian architecture that of
Persia, India, China, and South Awmerica, being all ouly the diverse
modification of the same prototype, modified according to climateric,
national, and social reasons und incitives. This system of uniting
art bere introduced, is rich in pregnant.ideas am{ views; still, it
must be confessed, one difficult to be carried out, both in its techuical
and historical bearil;gt.

In the portion of the work treating of the structures of Hellas,
many most tasteful restorations of those now vanished erections are
represented in all their origival symmetry. Still, some weighty cri-
tics have taken umbrage at the hypethral form which has been given
to some of the fivest temples of Greece—for instance, to that of
Zeus Parhellenius at Aegina, the Parthenon, the Temple of Jupiter at
Olympia, that of Apollo Epicurios at Bessi, of Neptune at Pastum,
&c. This controversial point bas vecupied much of the attention of
architects, and been also dilated upon in the transactions of the
Arcbmological Society of Athens. The opinion that the Greeks left
the middie part of the cella—where the figure of the god-image
stood, surrounded by valuuble votations,—uuroofed, or partly so, Las
been generally recetved, and M, Canina also udheres to it. Quutre-
mere de Quincy and Wilkins first combated it, and C. Russ* has, of
late, again brought it before the public. The maroquestion hivges on
the passage of Vitruvius, IIL —*Hypoethros vero decastylos
est in pronao et postico—medium autem sub divo est sini leclo, adi=
tusque valvarum ex utrague parte in prouao et portico. Hujus autem
exemplar Romae non est, sed Athenis octustylos est in templo Ulyme
pio.’—This passage is coustrued by Germau critics against M. Canina.
1t is scarcely to be suppused, that the Greeks cuuld leave such beaue
teous and surprisiog colossal sculptures as Pallus Ath®na of the Par-
thenon, or the Jupiter Olympius, to be merely illumined by the dim
light from the entrance of u cells, without any windows runoing down
the whole length of the walls.

Among the Greek temples, which our author has so be.utifully

ictured, some omissions have occurred,—unavoidable, perbups, in so
arge a work. Amongst these, we may mention thut lomc show-

“* Belientka. 1846, p. 1.89.
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temple of Juriter Parhellenius at Aizani, described by Texier. The
department of Roman architecture, as M. Canina’s more immediate
and autoptic province, is treated with a detail descendivg ioto the
slightest minutim of theory and practice. The great number of 256
plates is devoted to this portion of the work.

Narrative of the Recovery of H. M.S. Gorgon. By Astrry Coorra
Key, Commander, R.N. London : Smith, Elder, and Co. 1847. 8vo.,
pp- 113,

During the military operations of the Buenos Ayrean army against
Monte Video, in 1843, a violent gale occurred, by which H. M. steam-ship
Gorgon, part of the British squadron stationed in the River Plate, was
driven ashore. The present work contains a clear, interesting, and most
minute account of the mechanical means by which the vesse! was rescued
from her perilous position. The difficulties contended against were so
formidable, and the ingenuity and energy displayed in overcoming them so
great, that the account given by an officer of the vessel, who appears to
have had an important share in the work, possesses a general interest. To
the naval officer and engineer, however, the narrative will appear of mach
more importance than an interesting story : the accurite and detailed ex-
planation of all the operations and apparratus, and the record of their com-
parative efficiency, brings this work into that class of circumstantial pub-
lications which the two professions bave learned to consider invaluable.
It may be added that the present moment seems bappily chosen for pub.
lishing this book, when general attention is attracted to the fate of the
Great Britain.

Before analysing the part of the work referring to the recovery of the
sbip, we may be doing some service by calling attention to cortain defects
of construction, which Lieut, Key assigns as contributing causes of the
stranding of the Gorgon; they are these—Ilst, insufficiency of engine-
power for extraordinary emergencies ; 2nd, the want of anchors and cables
in number and size proportioned to those of sailing vessels; 3rd, the
absence of a mizen-mast, Under the first head, our author well remarks
that a steam ship ought to bave power sufficient for extraordinary as well
as ordinary occasions. The Gorgon bad not during the gale sufficient
power to steam into deep water, and berely gained steerage way. Again,
the saiis could not be used to bring the vessel to the wind, for from the
position of the mainmast, the effect of the main trysail was neutralised by
the action of the wind on the paddle-boxes, which were as much before
the centre of the ship as the trysail was abaft it: bad there beeu a2 mizen-
mast, its sail would have had leverage to turn the vessel.

In order to understand the subsequent operations, we must consider the
position of the vessel after stranding. She was fonnd on examination
after the storm, to have run head foremost into a sand bank, I3 feet high,
A few feet of her stern were still in the water, but by far the greater part
of the ship rested on~—and, forward, was imbedded iu—the sand. The
idea of getting the ship from such a position, withoat taking her engines
out, when first expressed by her commanding officer, Capt. Hothar, sub-
jected him to the pleasant suspicion of labouring under a fit of insanity,

The means of the recovery were maiuly these : the formation of a dock
by the excavation of the sand for a distance of twenty feet from the vessel;
the application of large screws oo the beach, partly to raise her vertically
and partly to start her forward ; the lashing of buoyant caissons to the
ship’s bottom to lighten her ; the haulage by cables attached to the. vessel
worked by capstans on the beach ; and by other cables attached to anchors
in deep water, and worked by the ship’s engines.

The first of these operations was by far the most arduous, and was con-
tinued almost incessantly during the whole time occupied in recovering
the vessel—upwards of five months, From the loose nature of the sand
and effect of the tides, the banks of the dock frequently gave way, and
the labour of a month was undone in a few hours. A great part of the
excavations were effected manually, but an ingenious machine, constructed
upon the spot, was also used for the same purpose. To a fulcrum on
elther side of a barge was fixed a long lever, with a capacious mud-bag at
the end of it; the mouth of the bag being kept open by a hoop, to which
¢hains were attached to drag it through the sand : the chains were worked
by winches in the extremity of the barge. By these simple means,
44 tons were cleared away in an hour, and the apparatus was sometimes
kept in use night and day for several weeks together, The great difieylty
however was not to get the mud oat, but to keep it out. A resident civil
engineer undertook the construction of a dam of piles of thres-inch plank,
driven feur or five feet into the sand ;—the first high tide carried them all
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away. Another dam, however, constructed on the starboard side of the
vessel, where the water had little force, answered its purpose tolerably
well, the piles forming it being driven deeply into the sand. A complets
bulwark against incursions of the sand was subsequently constructed by
mwooring alongside the vessel three large iron boats, which together formed
a breakwater 120 feet in leogth,

The application of pressare by means of large screws to force the vessel
forward seems to have been a opovel one. The employment of vertical
screws in transporting and launching vessels had been already practised,
but bere for the first time screws were used to propel the ship as well as
raise it. Ounly a limited namber of cables could be obtained for bauling,
and the aggregate strain which these would bear without breaking was
totally inadequate to move the ponderons mass to which they were attached.
The application of the screws therefore effected that which without them
would have been impracticable. The great difficulty was to obtain a firm
purchase for them, as the abutments on the loose foundation, against which
they acted, were liable to give way. This difficulty was overcome by im-
bedding enormnous blocks of wood deep in the sand, so as to distribute the
back-pressure of the screws over a large surface.

Our author calculates that a force of about 550 tons was applied to
start the ship forward—300 tons from the pressure of screws, and the re-
maioder from the teosion of cables. The screws were all jnclined to the
horizontal, so that their force was partly vertical, partly horizontal. The
pressure resolved in the former direction was about130 toos ; in addition to
this upward force there were 470 tons arising from the buoyancy of large
camels, caissons, boilers, tanks, and barrels attached to the ship’s bottom 3
so that the total force tending to raise the ship was about 600 tons. We
cannot pursue the narrative further thaa to state that by these meaos, after
nearly half a year of forethought and invention on the part of the officers,
and uoceasing industry oo the part ef the men (nearly 300 in all), the veesel
was restored to her native element, without any injury, unless we ex-
cept the following very trivial one, which we allude to merely becanse it
arose from a cause worthy of the attention of the practical engineer :—

¢ At one of our previous attempts to move the ship, when no impression
could be made on her, beyond giving her a lift to port of about 10°, the
sudden heel had fractured the waste water and injection pipes, thereby
showing that the ship must be slightly strained somewhere ; but, as these
pipes are of cast iron and are rigidly bolted to the ship’s side, a very slight
jerk would be sufficient to break them ; soon afterwards, however, when
the ship was brought upright by the camels, the broken parts resumed their
original position, and so exactly, that the fracture could not be discovered
without very minute inspection, and in that state were easily and efficiently
repaired ; this showed what a trifling strain was sufficient to break these
pipes, and it would appear that in the event of a steamer taking the grousd
uader any circumstances, should she not be so strongly built as the Gorgon,
these vital parts of the engine would be liable to serious injury——surely a
remedy for this might readily be found, by fitting these pipes with a slid-
ing joint,and also, instead of bolting the extremities to the ship’s side, less
liability to fracture would be incurred, by fitting it with a slide and fange,
giving tbe extremity of the pipe free motion in every direction, and making
thie d::meler of the hole in the ship’s side, something less than that of the
pipe.

The principal practical value of this book arises from the minuteness
with which the information Is given. There are eighteen lithograpbic
plates, and every piece of apparatus of any importance is carefully de
lineated and described in a detailed manner. The information respecting
admeasurements also is generally complete, and the author seems to pos-
sess considerable knowledge of theoretical mechanics.

The Colossexm, St. Peter's, The Pantheon, The Forum ; draxn and en-
greved by Domexiono Axicr, Membro d’Onore dells Cougregazione de
Virtuosi al Pastheon. Size 23 inches by 19 inches.

These splendid engravings, illustrative of Rome, have just been imponted
into this country from Rome, by Mesers. Groombridge and Sons ; they are
admirably drawn and engraved in the line manner, by Domenicho Amici,
an Italian engraver of considerable merit ; they are the commencement of
a series. The above four prints are well suited to the astudio of the archi-
teot,

4 Practical Treatiss em Perspective Simplified. By Guorsr Prxa,
Weale, 1846, 13mo. pp. 109, Lithographic plates.
This treatise is addressed to those who wish to acquire oaly a limited

knowledge of perspective, but to acquire that little correctly, The object
of the author has been 1o render the work as concise as posgible, and ®
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amit every soperficons line: he has attained this object, without sacrificing
brevity. To those who merely wish to sketch from nature in correct per-
spective, without attaining the geometrical precision of the architectural
dragghtsman, this little Mancal will be an excellent guide.

TAe Literary and Scientific Register and Almanack for 1847. By J. W.
G. Guron. This annual is replete with highly useful scieatific information,

SIR JOHN SOANE.

For the following memoir we are indebted to the labours of Mr., George
Railey, the able Carator of the Soanean Museurn ; it was published some time
since as an Appendix to a Memoir of Sir Joha Soane, by Mr. Donaldson, and
has now received some trifling corrections to render it more perfect,

1753. September 10, born near Reading.

1768. Entered the office of Mr. George Dance.

1772, Bxhibited his first drawing at the fourth exhibition of the Royal
Academy, * Front of a nobleman’s town-house.”

1772. Obtaived the silver medal at the R. A. for tha best drawiug of
the front of the Banqueting House at Whitehall.

1774. An unsuccessful competitor for the gold medal at the R. A.

1776. Gained the gold medal for the best desigu for a triumphal bridge.

1777. Left London for Italy.

1778. His first publication, entitled, ** Designs in Architectare,” ap-

red.
l’e=780. Elected memher of the Academy of Fine Arts at Parma, and re.
torned to London from Italy in Juoe.

1784. Designed and executed extensive alterations and additions to Mul-

e Hall, near Whitby, Yorkshire, for the Earl of Mulgrave—and to Ryston
s:l'l; designed a house for the Rev. G. Gooch, Norfolk ; Tendering Hall,
$uffolk, for Admiral Sir Joshua Rowley.

1785.8. Designed a house at Shottisham, near Norwich, for Robert
Fellowes, Esq.; Letton Hall, for B. G. Dillingham, Esq.

1788, October 16. Appointed architect and surveyor to the Bank of
Bagland.

13788-1 794. Designed alterations and additions to Norwich Castle.

1789.90. Rebuilt Blackfriars Bridge,at Norwich ; designed and executed
extensive additions to Chillington, the seat of Mr. Gifford; designed a house
for the Rev. Charles Collyer, Gunthorpe ; designed extensive alterations and
sdditions to Bentley Priory, near Stanmore, for the Marquis of Abercorn.

1790-4. Buckingham House, in Pall Mall, for the Marquis of Buck-
ingham, and a town mansion for the Duke of Leeds, in St. James’s-square.

1790.9. Designed alterations and additions to Moggerhanger House,
Bedfordshire, the seat of Godfrey Thornton, Eeq.

1791. Designed exteusive alterations and additions to Skelton Caatle, for
Joho Wharton, Esq.

1791. Appointed Clerk of the Works to St. James's Palace, the two
Houses of Parliament, and other public buildings in Westminster.

1791-2. Deaigued and executed alterations and additions to Barons
Court, in Ireland, a seat of the Marquis of Abercorn.,

1791.3, Designed and executed alterations and additions to Wimpole,
the seat of the Barl of Hardwicke,

1792. Designed and built kis own house, No, 12, Lincola’s-inn-fields,

1792, Designed and executed alterations and additions to Sulby Lodge,
Northamptonshire, the seat of René Payne, Baq.

1793. Published a work, entitled, «“ Sketches in Architecture.”

1793-6. Designed and executed Tyringham Hall, near Newport Pagnel,
for Wm. Praed, Eag.

1794.1802. Designed and executed a house at Reading, for W. B. Sim-
monds,. Bsq.

1794. Designed and executed the entrance gates and lodge in Hyde-park,
opposite Great Curmberland.street (since taken down); a house for the Hon.
Mrs. Yorke, near Southampton.

1795. Became s member of the Society of Antiquaries; elected Asso-
ciate of the Royal Academy ; appointed architect for new buildiogs and re-
pairs io the royal parks, woods, and forests, July; designed and executed
extensive alterations and additions at Bagden House, for the Earl of Ailes-

bury.

1796. Designed and executed extensive alterations and additions at Hin-
ton St. George, for Earl Paulett ; designed and executed a house at Reading,
for L. Austwick, Esq.

1797.9. Designed and executed alterations and additions to Holwood
House, the seat of the Right Hoo. W. Pitt.

1797-8. Erected a house in Stratton.street, Piccadilly, for Col. Graham;
designed and executed aiterations and additions to a house for the Countess
of Pembroke, Grosvenor-square. ’

1799. Offered himself candidate for the surveyorship of the East Indis
Company; published a lstter to the Barl Spencer, K.G.

1799-1808. Designed and executed extensive alterations and additions
%0 a boase in St. James’s-square, for Samuel Thornton, Esq.

1800-1. Designed and exocuted extensive alterations and additions to

Aynho, Bucks, the seat of W. R. Cartwright, Esq.
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1801, Designed and executed the banking.house in Fleet-street, for
Messrs. Praeds and Co. & *

1802. Elected Royal Academician; designed and executed alterations
and additions at Albury Park, the seat of S8amuel Thornton, Esq. ; ditto, as
Cricket Lodge, near Chard, the seat of the Viscount Bridport.

1804, Designed and executed the obelisk in the market-place at Read-
ing, erected at the expense of E. Simeon, Bsq. ; built a large house, count-
ing-bouses, warehouses, &c., in Fountain.court, Aldermanbury, for W. A.
Jackson, Esq. ; a villa, for himself, at Ealing ; designed and executed altera-
tions and additions to Port Eliot, St. Germans, Cornwall, the seat of Lord
Eliot, afterwards Barl of 8t. Germans,

1804-1807. Designed and executed alterations and additions at Ramsey
Abbey, Huntingdonashire, the seat of W. H. Fellowes, Raq.

1804-1806. Designed and executed alterations and additions to a houss
at Roebampton, for John Thomsou, Esq.

1805-1819. Designed and executed alterations apd additions to a house
in St. James's-square, for Lord Eliot, and the Earl of St. Germans.

B lios-lsos. Deasigned and executed the Gothic Library, at Stowe Hoase,
ucks.

1806-1807. Alterations and additions to Macartney House, Blackheath,
the seat of the Hou. G. F. Lyttleton.

1806. Elected professor of architecture, in the Roysl Academy.

1806-1811. Erected a mansion at Moggerhanger, in Bedfordshire, far
Stephen Thornton, Beq.

1807. Erected a monumental tomb, in the church-yard, st Leytonstone,
in Essex, for Samuel Bosanquet, Esq.; appointed clerk of the works of the
Royal Hospital, at Chelsea.

1808. Made designs for the completion of Taymouth Castle, the seat of
the Earl of Breadalbane ; for the Royal Academical Institution, at Belfast ;
designed and executed a meusoleum, adjoining the house of Mr. Desenfans,
in Charlotre-street, Portland-place.

1808-1810, Designed and executed the five new houses in Princes-street,
forming ** New Bank Buildings.” .

1809. Designed and executed the new infirmary, at Chelsea Hospital ;
27th March, read the first lecture, Royal Academy.

1810. Repeated the first lecture, Royal Academy, January 8; lectures
stopped, at the fourth lecture, on January 29 ; designed and executed altera-
tions and additions to Whitley Abbey, near Coventry, the seat of the Right

Hon. Lord Hood.

1811. Designed and executed the entrance to the London Dock Company
House, and to the counting-house of Messrs. Thellusson and Co., in Meeting-
house-court, Old Jewry,

1812, January 9, Lectures resumed, Royal Academy; designed and exe-
cuted a house in Park-lane, for Mr. Robins ; alterations and additions to
Everton-house, Bedfordsbire, the seat of William Astell, Esq. ; designed and
built his own house, 13, Lincoln’s-inn-fields ; the New Gallery, at Dulwich
College, to receive the collection of pictures, bequeathed by Sir Francis
Bourgeois, and a mausolenm, wherein are deposited the remains of Sir F.
Bourgeois and Mr. and Mra. Deseafans.

1813. Rlected Grand Superintendent of Works to the United Fraternity
of Freemasons.

1813.1815. Designed and built a house for the Rev. G. Monins, at Ring-
would, near Deal.

1815. Designed and executed additions to the Earl of Hardwicke’s house
il; svt. Jgu'nqum; appointed one of the attached architects to the Office
of Worl

1816-1817, Designed and built a farm-house, for Thomas Swinnerton,
Esq., at Butterton, in Staffordshire.

1818. Designed and executed extensive alterations and additions to the
banking-house of Meesrs. Grote, Prescott, and Co., in Threadneedie-strees.

1818. Alterations and ndditiom/to Marden Hall, near Hertford, the seat
of George Thornton, Exq.

1818-1819. Designed and built the National Debt Redemption and Life
Annuities Office, in the Old Jewry.

1820.1821. Designed and built houses in Regent-street, for Mr, Roblns,
and others.

1820-22. Dexigned and superintended the re-building of Wotton House,
in Buckinghamshire, the seat of the Marquis of Chandos. .

1820-1827. Designed and built the new law courts, at Westminster.

1821. Chosen & Fellow of the Royal Society; designed and executed
Pelwall House, near Market Drayton, for Purney Sillitoe, Eaq.

1822. Designed and executed a new church at Walworth, in the parish
of St. Mary, Newington.

1822-1824. Designed and executed the new Scala Regis, Royal Gallery,
and Library, {n the House of Lords.

1824. Designed and executed Trinity cburch, St. Marylebone; a new
chapel in the parish of St. Matthew, Bethnal-green,

1824-7. Designed and erected the new offices for the Board of Trade, and
the Privy Council offices.

1825, Designed and erected additional committes-rooms, House of Lords.

1826. Designed and erected additional committee-rooms and a new
library for the House of Commons; the new grand Masonic Hall, adjoiniog
Freemason’s Hall, in Great Queen.street.

1827. Printed for privats distribution, * Designs for public and private
buildings,
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1828, Published “‘a brief statement of the proceedings respecting the new
law courts, at Westminater.”

1829.1833. Designed and executed the New State Paper Office in Duke-
street, Westminster.

1831. Designed and executed the ante-room to the Sculpture Gallery of
Sir Prancis Chantry, R, A.; September 21, received the hooour of Knight-
hood from his Majesty King William 1V.

1832, Printed for private distribution, a ¢ Description of the house and
museum oo the north side of Lincoln’s-inn.fields.”

1833. Oct. 16. Resigned the appointment of Architect to the Bank.

1833. April 20. Procured an Act of Parliament for settling his museum,
library, and works of art in Lincoln’s-ino-fields, for the bepefit of the public.

1835. March. Presented with impressions jo hronze, silver, and gold, of &
medal, struck in his honour by the architects of England ; received a medal
from the Société libre dea Beaux Arts at Paris; elected member of the Aca-
demy of Fine Arts at Vieona.

1836. Rlected coosigliere corrispondente of the Academy of Fine Arts at
Parma ; elected honorary memher of the Soci€té libre des Beaux Arts, at
Paris, December 9.

1837. January 20. Expired at his house in Lincoln’s-ipn-fields.

PROCEEDINGS OF BOIENTIFIC S8OCIETIES.

HARBOUR OF OSTIA.

On the Ancient Harbour of Ostia. Paper read at the Justitotion of
Civil Eogioeers, by Sir Joun RexniE, President.

New Harbour ¢f Ostia —The river Tiber appears to have been nsed
exclusively as the port of Rome uotil the reign of the Emperor Claudius,
who, cooceiving it to be utterly bopeless to improve it agaiust the obstacles
of pature, conceived the bold and origiral idea of making an entirely new
port altogether independent of the Tiber. Having once come to this de-
termination, he communicated his views to his engineers, and asked their
opinion as to the sum which would be required to carry it into effect ; they
replied that the sum woold be so great that if be knew the amount he
would never thiok of undertaking it. Not at all discouraged by this an-
swer, which, on the contrary, only served to confirm Claudius in bis reso-
lution, he ordered the necessary preparations to be made for commencing
the work., The situation selected for the new harbour, was a little 10 the
northward of the then mouth of the Tiber, with the entrance pointing
N.W,, by which means it would be better protected againet the southerly
and westerly gales, and farther removed from the deposit of alluvial mat.
ter brought down by the Tiber; still, however, it was too near to be effec-
tual, for the projection of the new works only served as jetties to check
the current alooy the shore, and thus to occasion the accumulation of a
deposit as great as that occurring at the mouth of the Tiber itself. It
could hardly, however, be expected that the knowledge of the day was
sufficient (o enable the engineers to predict all the consequences of this
state of things. The effects of the Tiber were evident, and it was natu-
rally concluded, that by abandoning that river, all danger from deposit
would be avoided, and it was only by experience that their error was dis.
covered. Accordingly, the Emperor Claudius determined to construct an
entirely new harbour, independent of the Tiber, but at the same time bay-
ing a conouezion with it, to be used according to circumstances.

The ancieot writers agree generally as to the principles of the design,
construction, and extent of the celebrated port of Claudius. The general
plan of the harbour is shown in fig. 1. It consisted of an extensive low.
water outer harbour, B, and a small ioner harbour, F, The outer harbour,
B, was formed by two artificial moles, D E, of 1900 feet in length, pro.
jecting nearly at right angles from the shore; each mole consisted of two
parts or arms ; the one nearest to the shore was perfectly straight for about
950 feet, the remainder formed a quadrant of a circle 1800 feet long, the
breadth, which was equal throughout the whole leogth, being 180 feet,
Between the outer extremities of the two piers or moles was a distance, C,
of about1100 feet. Immediately in the centre of the entrance, or opening
between the two moles, was an isolated or detached mole, 780 feet long
and 400 feet wide, forming as it were ab island, and leaving an opening at
each extremity between it and the opposite pier, or mole, of about 140
feet, thus giviog a double entrance to the harbour. The distance between
the two piers at the shore, or the total length of the harbour, was aboat
$000 feet,the width 2330 feet, and the snrface extending over about 130
xcres ; about one-third of this space, however, was excavated out of the
main land. Immediately ia froat of the outer eotrance, there wus a small
inner barbour, F, 1200 feet loog and 520 feet wide, covering an area of
aboot 7 acres ; this inner harbour was divided from the outer harbour by
another isolated or detached mole, G, of the same length as the ooter one.
with an entrance at each end 120 feet wide. ’

1mmediately behind the harbour were two parallel cuts or canals, H J,
commnbicating both with the Tiber and Mediterrranean. The one nearest
to the harbour communicated with it at each end of the loger harbour, so
that the vessels could proceed either up the Tiber to Rome, or they might
g to sea, or in fact might make use of it eitber for entrance or departore
as the wind and other circumstances might be favourable, The other
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canal was quite independent of the harbour and of the first canal. It was
probably used for vessels going direct to Rome, or proceeding to sea with-
out stoppiog at the harbour. Across both capals there were communicat-
ing bridges and probably stop gates, particularly on thbe one next to the
harbour, so that the waters of the Tiber might be turned into the harbour,

Py. 1.

e

or be prevented from communicativg with it, accordiog as circumstances
might render such steps advisable. The lock does not appear to have been
then knowo. The circular part of the northern outer mole was open, or
constructed upon arches, so as to give free access to the current, but was
at the same time bailt sufficiently solid to break the sea and produce tran-
quility within, The circular part of the southern outer mole was solid, 1o
prevent the deposit of the Tiber from entering the barbour. At the ex-
tremities of the detached mole, and also of the outer and inoer moles, were
towers for the purpose of defence, and for drawing strong chains scroes
the eutrances, in order to prevent the access and egress of vessels when
necessary ; thus convertiog the port into a close harbour (Awn» Aeioroo),
as used by the Phcenicians at Tyre, and subsequently adopted by the
Greeks and Romans. The upper part of the moles was covered with
sheds or colonnades, which were used probably for landing goods and for
promenades ; the interior harbour was surrounded with magazines and
warehouses. In the centre of the detached mole, at the entrance to the
ooter barhour, was placed the great lighthouse, described by Suetonius ;
the base of which rested upon piles, and was founded by a caisson, formed
oot of the vessel which brought the great obelisk from Egypt. The depth
of this barbour does not appear, but judging from the nature of the coast
and the extent to which the piers were carried out into the sen, it could not
have been less than from 15 feet to 20 feet, at low water, and that of the
inner harbour not less than 8 feet to 10 feet, to have enabled it to accom-
modate the vessels used at the time.

After the reign of Cladius, the inner harbour was found too small and
inconveuient; Trajan therefore enlarged it by makiog an entirely new
inner harbour or basin, K. This was of an hexagonal form, each side being
1160 feet, the diameter being about 1800 feet, and the superficial ares beng
aboot 70 acres. The entrance betweeu it and the outer harbour was 120
feet in width, and was formed by part of the innér canal made by Clau-
dius to commaunicate both with his harbour and the Tiber, The remainder
of this canal and of the otber one by Claudius, was filled up, and a new
one, L, nearly parallel to them, was made about 400 feet to 500 feet nearer
to the Tiber, communicating with the hexagnoal basin, and was no doubt
used for the same purpose as the canals of Clandius before mentioned.
Tbe inner harbour was also surrounded with quays and storehouses ujon
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an extensive scale, confrining all the requisites for carrying on a considar-
able trade for the supply of Rome, and for the construction and mainten-
ance of the fleets, which were stationed in this quarter for the protertion
of the capital, as well aa for the purpose of sending expeditions to the
varions deparuments of the widely extended Roman Empire. The whole
of the harbonr was surrounded by an extensive and lofty fortified wall,
flanked with towers, quite independent of the town of Ostia, which was
also surrounded by a wall.

Old Pert filled up.—The port of Claudius Caesar has now become com-
pletely filled up by the alluvial matter bronght in by the littoral currents,
as well as by the deposit of the Tiber, and is now about a mile from tbe
shore, We canuot be surprised at this result, but at the same lime we
must admire the great skill. ingenuity, and perseverauce by which it was
attempted at that early period, to overcome by means of art the obstacles
interposed by nature.

Dredging—1t is a question well worthy of serious consideration how
far this principle may be carried with advantage, or where the obstacles
ioterposed by natural canses become too powerful for the comparatively
feeble resources of art. The Clyde at Glasgow, and the Liffey at Dublin,
are extraordinary examples of what may be effected by this system. The
harbours also of Boulogne, Calais, Dunkerque, and Ostend bave all been
materially improved in this manner; it still, bowever, remains to be proved
how mach further this system can be carried with advantage at these ports.
It is doubtful whether the ancients were acquainted with, or had applied
the modern system of penning np water in large reservoirs, and then dis-
chargiag it with increased velocity by means of sluices, so as to epable it
to act with more effect ln scouring and deepening pavigable channels: it
must, however, be recollected that this system can only be practised with
wdvantage when there is a considerable rise of tide (which does not take
phace in the Mediterranean), for otherwise it is difficult to obtain sufficient
head or fall to discharge the water from the reservoirs with the required
velocity.

Io the second place, as regards the harbonr of Claudins, there was
dearly a great effect, accompanied by considerable boldness, as well as
ingenuity, both in the design and execution. He must have foreseen,
Judging from past experience, that it was in vain to contend farther with
the difficulties of the Tiber, and determined at once to get rid of them by
making au entirely new harbour, which he anticipated would be entirely
free from siwilar objections, and yet, at the same time, would be sufficiently
pear lo commubnicate with the Tiber, aud to take advantage of its naviga-
tion to Rome. The works were designed and constructed upon & magnifi-
cent scale, comprising almost every principle, both in design and construc-
tion, adopted at the present time, with the exception of the open or arched
mole, which was peculiar to the ancients. This principle is certainly in-
Reuvious, and is well designed to obviate one of the most serious difficulties
in maintaining a harbonr npon a flat alluvial coast like that of Ostia. It
nright be applied with advantage to many cases ic modern times, and It is
singular that it has ot been more studied, although it must be admitted,
that the great rise of tide and the stormy nature of the northern seas (cir-
comstances which do not exist in the Mediterranean) interpose practical
difficulties in carrying the system into effect, It has been tried with ad-
vaotage upou a small scale in the outer harbour of Ramsgate, and there
are many cases where it might prove equally applicable. The double en-
trauce, when circumstances admit of its being tried, is very valuable, and
where it cannot be used, such a particular form of entrance is desirable
a8 would enable vessels under sail to enter and depart at all times ; and at
the same time wonld prevent too great an increase of sea. Such a princi-
ple was adopted by the late Mr. Rennie at Donaghadee, and was also
proposed by him at Kingstown,

The curved form of the outer piers, although well calculated to facilitate
the passage of the current, was ill adapted to break the waves; obn the
vontrary, it tended rather to increase their force, particularly at the en-
trance, where tranquility was much required: the angular form wonld
therefore have answered this purpose better.

Censtruction.—As regards construction in Ostls, there is an illustration of
almost every principle in use at the present time ; the rubble thrown pro-
wiscnously into the sea to form its own slope, according to specific gravity
of the materials and the action of the waves upon them ; the solid vertical
wall of masoory with arches resting upon piers, founded by means of
porzolano and rubble mixed in caissons; and the caissou and piled
foundatioo for the light-house on the outer detached mole. There is no
account of the diving-bell having been applied to the purpose of building
onder water, but the use of the material pozzolano, which abounds in Italy,
was well understood and generally adopted. The mode employed in using
it was to mix the pozezolano in a moist state with certain proportions of
Jime nnd swall pieces of stone, theu to throw the whole mass into a dam or
caisson, constracted in the form required, and there to leave it until it had
set sulfficieutly hard ; the caisson might then be removed, and the mass of
concrete left stauding, and which became more solid the jonger it remaiued,
as the rujns of Caligula’s Bridge bear ample testimony. The same system
is porsued in many of the ports of Italy at the present day. The French
at their pew moles at Algiers and Cherbourg, are said to have exteuded
this system with advantage; yet its meriis, as compared with masses of
pataral stone, still require the test of time to prove its superiority.* Vi-
travius, in his Chapter on Harbours, especially describes the different

* Qy Is not Callgula’s Bridge a sufficient test of time?—Ed. C. E, & A, Jonrnal.
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modes of operation before mentioned, with repect to rubble, and pozzolano
walls, coffer-dams, piling, &c.

From the above t of the anci
ueral conclusions may be drawn :—

First. That the ancients were well acquainted with the general princi-
ples of design and construction of harbours.

Secondly. That as regards the mouth of the Tiber, they carried the im-
provements as far as was practicable,and thathaving arrived at that point,
their only resource was to construct an entirely new port elsewhere, free
from the difficalties by which the Tiber was surrounded.

Thirdly. That in flat alluvial and deeply embayed coasts like those ad-
jacent to the Tiber, it is a matter of the first consequence to ascertain hy
practical experience, the extent to which the coast line may be expected
to advance, from the construction of works at the mouth of a river. This
point being first decided, if further jnprovements Le required, then the
question of a new harbour free from the difficalties of the old river port
may be eutertained ; and its construction should be 8o designed as to give
the required protection, without incurring the risk of au injurions accomu-
lation of deposit. The port of Claundius, although it was well designed
and constructed in itself, was too near the mouath of the Tiber to be effeo-
tual, and io fact it acted like a great jetty or continuation of the old woiks
at the mouth of the Tiber ; thereby obstructing the free action of the cup-
rent and producing stagnation ou both sides, and by thus, to a certain ex-
tent, facilitating the deposit of alluvial matter, which it was intended %o
obviate, it became overwhelmed and destroyed.

Fourthly. The fate of the port of Claudius and Trajan demonstrated
the impracticability of making an effectual barbonr near the mouth of the
Tiber, Trajan therefore determined to select au entirely new site free
from the difficulties of the old, and, with that view, constructed the well
koown port of Civita Vecchia, anciently called Centum Cellm, which has
o been preserved to the present time, a monument of skill and ingenuity in
this department of construction. Upon the whole, therefore, the history
of the port of Ostia is replete with instraction, as we at once see exempli-
fied pearly all the various depurtments of harbour coustruction, both theo-
retical and practical, together with their usual results, and it is only by a
careful study of this and similar examples, combined with a correct know-
ledge of the various local circumstances, that we cap obtain a complets
kpowledge of this difficult but highly useful and important branch of Civil
Engioeering.

t port of Ostia, the following ge-

THE CASTLE OF OSTIA.

[From s Sketeh by Mr. Ripingille in 1844.]

Ignmrlu.—After the paper was read, the following ubservations were
made :—

Mr, F. GiLxs had listened with much interest to the excellent paper
which had been read ; it was full of instructive, practical facts. He had
been forclbly strock with the similarity of the results described, to the effects
which were daily under the observation of engineers, in the harbours of the
south coast of England. Rye, Dover, and Shoreham, might be quoted as
examples, Of the ancient harbour of Rye, scarcely any traces remained.
Mr. Giles was sent to Dover by the late Mr. Rennie, during the last year of
the Pitt ndminiltgntion, in 1805, with instructions to make a survey, for the
purpose of forming an extensive harbour of refuge for the Channel fleet.
The design was oot proceeded with, but certain improvements were com-
menged. with the view of removing the mass of shingle on the bat, and pre-
venting a further accumulation. Mr, Walker hsd since done much for the
further improvement of the harbour, by extending the backwater, and afford-
ing greater power of sconring by sluices. There wss still great room for
improvement ; and, although there was at present rarely such an accumula-
tion of shingle acr oss the entrence, sfter s stoim, as to close it up, which
frequently occurred in former times : yet it was evident, thst wherever piers
or other oblllcl_el were projected directly from the shore, the shingle would
sccumulate sgainst them, and turning the poiut, would be thrown, in the

form of a bar, across the entrance. This had become 80 evident, that the
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attention of esgineers was now directed so the formation of a barbour of
refuge, which must, in his opinion, be detached from the shore, in order to
permit the free run of the shingle. Such a barbour, or even a good break-
water, behind which steamers could take sheiter, would be extremely useful,
particularly in case of war, as from the proximity to the French coast, Dover
would require special protection. There were several harbours where, in the
course of his practice, Mr. Giles had seen these views exemplied. Bridport
barbour consisted of two small piers and open timber jetties, through which
the shingle was carried, and was deposited in the entrance. When he was
called upon to devise methods of improvement, be directed the open jetties
to be filled up with rubble work, and by establishing a system of scouring
by sluices, the sccumulation was carried away. Shoreham harbour was much
in the same state, and in spite of all that had been done, it still remained a
bar harbour. The harbour of Sunderland was liable to be choked up with
sand, and but for the scour of the river Wear, it could with difficalty be kept
open. It, however, was still a bar harbour, and peither in it, nor in any
other of the ports that had been mentioned, could vessels be received at low
water ; in fact, only during the time the tide was up. It would always be
observed, that upon coasts which were subject to the shifting of shingle,
sand, or mud, any solid projection would inevitably cause effects analogous
to those which had been mentioned ; and to which might be added, the in-
stances of the works of the harbour of Conrtown, County Wexford, commenced
by Mr. Nimmo, and continued by Mr. Giles.

Sir Jomx Rannis, President, said, that the ehief object he had in view,
in brin the history of the ancient port of Ostia before the Instiution
was, independently of the interest which attached to sach extensive works,
which had failsd 20 entirely from natural csuses, to direct the attention of
the members to the important question of the effeot of the action of tides,
and of rivers, in the formation of deltas, shoals, and bars, at the entrances
of harbours, Some instances had beeu given of a few of the English bar-
bours, but the opposite coasts of France and Holland exbibited, in a more
marked degree, the effects of this action, not only fn the bars of the har.
bours, but in the formatiou of banks parallel with the shore, The ports of
Dunkergue, Calais, Boulogne, and Havre, might be especially mentioned.
1n all of them, in spite of continued extension of the jetties, and conatant
sttention to the works, the accumulation of matter at the entrance extended
with the new works. Hawvie was, perbaps, the most extraordinary instance.
The current, at the eatrance, was at times 30 strong, that a powerful steam
vessel, such as the * Pheenix,” had found much difficalty in entering the
harbour.

The formation of the Goodwin Sands was a subject of interesting obser-
vation, There could not be any doubt of these sands being formeg by the
action of the eddies of the tide and the river Thames ; an attentive study of
the position, with reapect to the headlands near, the currents of the river and
the tida! waters, bearing in mind the direction of the prevailing winds, en-
abled a reasonahle solution of the problem to be arrived at.

Dover barbour was a curious example of the effects of the motion of
shingle, which was produced from the débris of the fallen chalk cliff, the
flints of which formed the pebbles, and the chalk and earth composed the
silt. In the time of Heary VIIL, Dover bay was instanced as being very
five, and having very deep water. The prevailing winds caused the shingle
and silt to be carried to and fro freely along the shore. As soon as an ob-
struction was offered by piers, the shingle, Inving no jonger a free and unre-
stricted course, accumulated across the ends of the piers, forming an em-
bankment enclosing one side of the lake, which was replenished at each tide,
until it became o extensive as to burst through the bank, and scoured every-
thing before it. Constant endeavours had been made, and in some instances
successfolly, to improve the harbour by extendiog the piers, but, as had
I{)o:n stated, very much yet remained to be done, to form a good harbour at

ver.

It should be remarked particularly fir the paper, that one of the leading
featnres in the worksat Ostis, was the construction of the moles upon arches,
below the line of the low-water mark, so that the moles afforded still water
for the vessels, while the arches permitted the alluvial matter to be carried
through by the current. The same system had been adopted at Pozzolana,
in the mole called Caligula’s Bridge, in which concrete was used for the
building. 8ir John Rennie was of opinlon, that this system of construction
might be very advantageously adopted in many situations, and he had fre-
quently proposed it. At Carrickfergus he designed two solid breakwaters to
keep off the run of the sea on the most exposed slde, while from the shore
at right angles to it, and pointing to the centre of the breakwater, an arched
mole would bave been built, besides which vessels would lie, at all times of
tide; the run of the shingle along the shore, wenld thus have been very
slightly impeded.

The Italian harbours deserved very particularly the study of engineers.
The port of Genoa had been badly designed, and was constantly embarrassed
by the deposit in it. Ancopa being situated on a promontory had less de-
posit. At Ravenna the barbour had been nearly destroyed. The port of
Venice was almost entirely kept open by dredging by manual labour, assisted
by the maderata rise of tide at particolar seasons. In the Lagunes, the ac-
cumulation of alluvial matter was immense, A canal was constructed ea-
tirely round the , with locks and sluices, to admit the fresh water
when olear, by which means a power for seouring was obtaived, and the
channel was kept open. Civita Veochis was principally indebted to its posi.
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tion for being preserved from the alluvial deposit, whish was felt so severely
all along the coast.

Mr, THOROLD was struck with the apparent similarity between the harbone
of Sandwich and that of ancient Ostia, both of which had failed from the same
causes ; whereas Ramgate was, like Civita Vecchia, an instance of the ad-
vantage of a proper selection of a site for a barbour. The port of Dublie
might be also instanced as another example of comperative failure ; while
that st Kingstowo was altogether as successful, as he believed it was almoss
entirely free from sand. The system of soouring away sccumulations of
sand and silt from harbours, by means of large reservoirs, did not appear to
be sufficiently resorted to. Mr. Thorold was of opinion, that in some cases,
great advantage would result from the applioation of the steam engine and
the flash wheel, for raisiug water into the scouring reservoirs. In the feas
of Lincolnshire, and near Yarmouth, he had found that arrangemeat of ma-
chinery very economical for draining. It had been applied in the river cud-
ting of the Yarmouth and Norwich railway, after it had been partially filled
by a storm. The cntting was about half-a-mile in length, 100 feet wide as
the top, and 20 feet in width at the bottom, and was 10 feet in depth. It
was completely drained in 36 hours, with an expenditure of only 5 tons of
coals. A reservoir of those dimensions would be found a great assistance for
scouring a barbour, whea any estra accumulation bad oocurred.

ANCIENT DECORATIVE ART.

At the Archmological Institute was read the following ioteresting paper
on the variens Ancient Decorative Arts and Process of Werking in Mctals,
such a8 Chasing, Embossing, Nicllo, Filagree, §c. By Mr. Hupsox Tua-
NER.

The contained rather a general view of the subject than details
ng the several processes in metalinrgy aanciently used. The writer
observed that in the majority of instances we can now show scarcely mora
than the oames whereby numerous artificial processes conpected with
working in metas during the medival period were designated, in evidesce
of their having bees practised. The variety, however, of these distinctive
appellations rendered it desirable that & catalogue of the descriptions
whereby they were distinguished in commercial trafic should be formed,
in order that distinctive names, as yet unioteiligible, may be appropriated
to the several objects of curious workmaoship exhibited from time to time,
To the British antiquary it wonld be ap attainment of great interest if hia
researches enabled him to identify the method of working in gold or silver
practised at ao early period in this country, and known by repatation In
other parts of Europe as the work of England, opus Anglicum, and a va-
riety of it familiarly desigoated as the work of Durham, opxs Dunolmense,
It would be equally desirable to be enabled to classify such examples of
foreign workmanship as may be found in our island by their proper desig.
pations; as the work of the Baracens, opus morwm,—or the opus
Gracum,—the opus Veneticum, work of Venice,—the work of Toars, opus
Turonense,—or of Cyprus, opus Cyprense. Any attempt towards such a
classification would possess more than a merely curious astiquarian io-
terest ; since it could pot fail to throw important light on the history of
commerce and internationa! relations in early times. Moreover, the extent
to which objects of personal ornament and prodnctions of a costly charac-
ter were used in a country afforded valuable collateral evidence of the
actual state of society. It is obvious that any considerable introduction
of foreign luxaries during the infancy of commerce must have been the
resolt of some influential circamstances by whloh the taste of the time was
fixed or modified ; and therefore the prevalent esteem for any particular
objects of foreign production may be taken as evidence of commercial and
friendly relation at that period. The elevation of an ecclesiastic of Greek
origin, Theodoras, to the see of Canterbary, in the seventh centary, must
have tended to the introduction of the arts and choicer productions of
Greece or Asia, as well as of the dogmas or ceremonial peculiarities of the
Eastern Church : and it was in sacred ornaments that the most costly pro-
cesses of art were lavishly displayed. The practice of performing pil-
grimages to Rome, the Holy Sepulchre, and other remote places—where
the rich produce of various countries was displayed to view, and an em-
porium opened for the supply of the most remote regious of Christian
Europe,—doubtleas led to the introduction of numerous works of foreign
artificers into this country. By such pilgrimages, even more perhaps than
by commercial traftic, were the productions of Italy, Greece, or the East,
imported into our country in earlier times.

Mr. Turner observed that we have scaroely any data in regard to the
actual practising of the more curious processes of metallurgy, either by
foreigners or natives, in England, io very early times. It may be reason-
ably surmised that the most precious existing example of goldsmiths’
work—~the Alfred Jewel, preserved at Oxford—was fabricated in this
country ; though some antiquaries consider its enamel as of oriental work,
while the gold setting, richly elaborated in filagree, may doubtless be En,
lish. However, it was to be remembered that, whilst the art was chiefly
subservient to ecclesiastical purposes, it was also chiefly practised by ec-
clesiastics ; and that through their commuuication with their foreiga
brethren, the knowledge of curious artistio procesees would be diffused
throughout thetr order, and carefully preserved. Thus, the arrival'of some
Greek acclyte with Archbishop Theodorus affords a reasonable ground for
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esphining the introduction of arts into our country which are undoubtedly
of oriental charancter. 1t was scarcely needful to remind the archmologist
that ecclesiastics of the highest grade did not account themselves de-
mweaned by practisiog the crafts in which ¢bey bad aftained to emivent
skill as simple brethren of the convent. 8t. Dunstan in England, and 8t.
Eiol, bishop of Noyon, in France, who lived at the close of the sixth cen-
tury, are instances of prelates celebrated for their skill in working the pre.
dlous metals,

Mr. Turner next adverted to the undoubted practice in Ireland, from a
wery early period, of the various arts of working in metals, His observa.
tions applied not only to productions in gold and silver, but to castiugs iu
broose or mixed metals, presenting the united characteristics of very early
fabrication with pecauliarities of most skilful workmanship; and he al-
1uded to the superior advantages enjoyed by Irish antiqnaries for the pro-
ser ution of such an inquiry in the existence of a national collection. The
natare and extent of the collection formed by the Royal Irish Academy
was krown to many members of the Institute, by the series of faithful
drawings of the numerous objects preserved in their museum, which, by
favour of the Council and the kind intervention of Dr. Todd, were exhi.
bited at the last year’s meetiog of the Institute at Winchester. It was
abservable that some of the Irish specimens exhibited a remarkable skill
fn the ose of the metallic compound techoically called niello, at a period
Jong antecedent to that at which writers have usually accounted that curi-
ous art to have been practised. That art, indeed, is of far earlier date
than the times of Finiguerra and the Florentine orf¥eres of the fifieenth
oentury, as is shown by the researches of Connt Ci , who has given
examples of it earlier than the eighth century. In the possession of the
Bociety of Antiquaries there is a Stylus, or pointel, for writing on wazxed
tablets, the bead of which is beautifully orpamented, apparently with
wielle. This little work is of early Norman, or possibly Saxon, date,
After some remarks on the art of engraving as applied to the enrichment
of sepulchral memorial familiarly termed ¢ Brasses,”’-—which, independ.
ently of their value as family memorials, evidences of costame, &c., pos-
sess additionel interest as examples of design, and of a pecaliar kind of
srtistic method in the working of metals, vis., the combination of the work
of the burin with the use of enamel, and of a coarse assimilation to the
process of the use of niello,—Mr. Tarner observed, he regretted that it was
st present impracticable to offer any definitions of & precise outure in re-
gard to masy of the medimval terms to which he had occasion to advert,
As respected the distinctive term opus Anglicum, by which the works of
the early metallurgists of England were known abroad, he ventared to
express an opinion that the phrase was not applied to denote any particu-
lar process of art, but was rather used to desoribe the geveral character
and desigu of the objects fabricated in the precious metals in this country
at an early period. And it might ibly bave reference to the two pecu-
Tisr patterns generally worked ou the surface of such objects,—wbich may
be broadly distinguished as the ribhon and the lacertine or dragon pattern.
The opus he was inclined to consider as a peculiar decorative
process which the mooks of Durham, to whose akill it must bhe attributed,
derived from their predecessors who came from Lindisfarne ; and the cha-
racteristics of this style were probably analogous to those of the early
Irish works to which previous reference bad been made. The want of any
national Museum of Medimval Art in this country was a serious obstacle
to the proeecution of researches of this nature; as it was only by actual
and carefal comparison of examples that any satisfactory knowledge of
their date or origin could be obtained. In many instances, doubtless, these
terms were confounded ; as, for example, works of oriental character may
have been called without strict regard to their proper designations, But
‘sbquestionably these were appellations depoting objects of perfectly dis-
tinct style, in their troe signification: and, Mr. Turner remarked, that in
formal documents some attempt seemed to be made to distingnish the coun-
try of objects of price with precislon. Thbus, in a list of presents (xenia)
given to Hen lEe Third by the Master of the Temple beyond Sea, we
find, among other ,Prodneﬁons of oriental skill—¢two Turkishk bows with
strings of leather,” and “two iron maoces of Saracenic work.” The dis-
erimination between Turkish and Saracenic work is curious in more re.
spects than one ; and, besides its indicating & knowled;e of the difference
betweea the races, it would appear to mark some distinction fully recog-
oised io the thirteenth century in the character of eastern productions. By
the writers of romance these terms were doubtless used in a more vague
ar geners] sense; as in the “ Tale of Gawayn,” written in the times of
Ric| the 8Second, in which the battle-axe of the Green Knight is
minately described, with its handle streogthened with iron wound around

~———and sll bigraven with grens in
Grecous werkes.

At the same time, the frequent allusion to Greece as the ssurce whence
such decorations were derived, is fully oonsistent with the fact that the
chief soarce of a great variety of artistic processes, of every kind, preva-
lent during the Middle Ages, may be traced to Constantinople,

Tu illustration of the goldsmiths’ work of the 18th and 14th centuries,
My. Turner read aumerous extracts from the snpublished aecounts of the
oative artists employed by Heary the Third and Edward the First, which
showed the variety and elaborate charscter of the objeets executed by
them in the precicus metals, duriag those times, In the course of some
eoncluding, and necessarily basty, remarks on early iron-work, Mr Turner
<alled especial attention to & beantiful cast, ezhibited by Mr, Willement, of
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the wrought iron screen which formerly enclosed the monument of Eleanor,
consort of Edward the First, in Westminster Abbey, This beautiful spe-
cimen of the jron work of the 14th century was removed but a few years
sinoe, and is now rusting in the vaults or crypts of the Abbey. In Mr.
Willement’s opinion, it is scarcely inferior in beauty to the celebrated
work at Notre Dame : and Mr. Turner observed, it should possess great
iaterest in the eyes of English archseologists, as he had discovered that it
was the undoubted work of an English smith, one Adam de Leigbton,
of Leightos Bursard, in Bedfordsbire; who received 121 for the entire
fabric—equal to 180l. of the present currency, 1t is to be hoped that
under the anspices of the present Dean this remarkable specimen of the
excellent craft of a provincial amith in the old time may be either resiored
;o its original position, or preserved from further possible mautilation or
ecay,

DECORATION OF THEATRES,

At a meeting of the DEcoRATIVE SocitTY, & paper “ On the Decoration
of Theatres,”” by Mr. Dwyes, was read. It was illustrated by sketches
from the interiors of the Metropolitan Theatres.

The subject was introduced by observations upon the influence which
dramatic art and jts literature bave had for good purposes when judiciously
conveyed. The just appreciation of the beautiful in scepic effects, now
frequently displayed in our theatres, was adverted to. Mr. Dwyer con-
sidered that the best means of increasing the importance of theatres, and
raising them in the puoblic estimation, is to render them magwificently
worthy, in every way, for the diseemination of moral truths and refinements.
He noticed the construction of theatres; and admitting that accommoda-
tiou for the greatest number in the least possible space, with subdlvisions
for various classes of visitors, formed an important requirement, he argued
that the form generally adopted (that of the horse-shoe) is not the most
suitable, He maiotained that the idea of making the audience feel as
comfortably seated in a theatre a3 in a drawing room had been imperfectly
contemplated ; and that, however much a curved side might with propriety
be admired, utility sbould have the first attention, so as not to restrict the
view in any case to merely a portion of the opposite boxes. The circularand
semi-circular forms employed by the ancients, Mr. Dwyer said, suggested a
useful modification, somewbat approached in the plan of Drury Lane Thea.
tre, and contrasting favourably with the straight.sided horse-shoe form in
Covent Garden,

An igporance of acoustics was sald to be evident in the construction of
our theatres. Mr. Dwyer referred to several well-known forms, such as
tunoels, archways, and long curved spaces; as also to the stone-canopied
seats on Westmioster Bridge,—where the slightest whisper in one could be
heard in the opposite,—us 30 suggestive that he conid not hut feel the
greatest surprise at such repeated hlunders, The proecenium to each of
the London theatres was said to be different jn arrangement ; no two being
alike, and none exhibiting an approach to any principle which the laws
affecting sound would dictate. Bome censure followed on the prevailing
use of massive Greek entablatures, with Corinthian columns in anusual
proportions (at Astley’s very lofty, at the Haymarket very short), exhibit-
ing a disregard of barmony in form and proportion, from the eatire absence
of a medium for combining the gigantic massiveness in the one with the
subdivision of parts throughout the interior of the house, The theatre at
Versailles was referred to as an instance where Corinthian columns being
placed on the stage, lonic columns support the superstructure ; and which,
together with some other arrangements, render this theatre particularly
worthy of observation, Nevertheless, the proscenium there is imperfectly
constructed for the distribution of sound. Mr, Dwyer considered the up-
per portion of the prusceniom at Covent Garden the least objectionable of
any in the metropolitan theatres; and awarded praise to the picturesque
and agreeable manuer in which it blends with the interior, and also as
being in that part better calculated for the distribution of sound. A form
of construction was then explained, which, it was said, would obviate the
necessity for extraordinary exertions on the part of the performers in at-
tempting to produce an audible and satisfactory effect throughoat the house,
Mr. Dwyer propouunded a theory which, he said, comprebended the princh-
ples embodied in two familiar instruments of sound ;—vis., the bel} and the
violin. He said he would construct two bold bell-shaped curves, divergin
over not less than eight feet on the stage to the sides of the theatre; ea
composed of two thicknesses of wood placed about six Inches apart. The
froot one should be perforated ornamentally ; thas serving to receive and
distribute equally within itself the sounds given forth near to it. The ele-
vation should assume the form of an arch, with spandrels also perforated—
thereby distributing with distinct resonance the words or musio to all parts
of the {onu.—ln a subsequent purt of the paper Mr. Dwyer offered some
remarks upon the construction of ceilings ; which we report now, as having
more immediate connexion with the acounstic theory last described. He
proposed the use of a spherical or a spheroidal roof, supported by iron
ribs, which might be ornamented ; the spaces between eacb rib to be en-
riched with elaborate perforations (or otherwise, according to the general
style of the bhouse), in & manner similar to the doorway in the circle at
Astley’'s. The additional height thns given to the interior would enable
the chandelier to be placed above the line of sight from the npper part of
the theatre to the stage; and the objections that might be made to this
position of the chandelier were met by the fact that a concare surfacs see
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flects much more than a flat one. Another important advantage arising
from this form of ceiling was the facility afforded for a powerful system
of ventilation. The painting-room woaid be raised some nine feet ; and
the absence of the rolls of canvas, scenery, and other properties, from the
top of the ceiling, would add considerably to the reverberation of sounds—
besides contributing greatly to the comfort and bealth of the artists em-
ployed in the theatre. Mr. Dwyer elucidated his ideas by sketches. Ad-
verting to the general principles of construction exhibited in the theatres of
the metropolis, Mr. Dwyer considered that the Surrey Theatre embraces
more than any other the best arrangements for seeing and hearing ; the
proscenium being formed on a bold level, judiciously diminishing the width
of the stage.

The disregard of unlty jn the construction of theatres generally was
pointed out; and, among other instances the St, James's was named—
where light lowing ornaments, in the French siyle, are in juxta-position
with a massive Classic style ; and the oeiling of the Princess’s was deemed
an instance of discordant arrangement. The application of various deco-
rutive materials, such as distemper pain‘ings, paper-hangings, composition,
papier maché, to the fittings, &c., received attention: and it was asserted
that the Princess’s was pi for elaborate rich and diversity of
ornament,—but that it was questionable whetber the Herculean expression
therein, rather than the grace and delicacy of Apollo, may be deemed ap-
propriate, Mr. Dwyer said, that as a specimen of decoration it merited
warm praise; owing to the characteristic vigour throughout every part
*ﬂp to the ceiling), as well as for a soitable strength and richness of coluur.

he usual enrichment on the fronts of boxes was commented on ; and the
use of bas relief, or raised ornament, recommended in preference to the
most elaborate surface-painting on panels,—as exhibited at the Italian
QOpera Houss, where the effect partakes of the weakness peculiar to paper-
hangings and similar media. The second tier in the Princeas's was aliuded
to as a good specimen of this maaner ; being decided in character, with the
details effective bnt subordinate, and the terminal Sgures between the com-
partments skilfully devised. Thbe velvet valances to the boxes in this thea-
tre were commended ; bat the practice of having them, as in several thea-
tres, to extend only above the private boxes was deprecated. When it is
not wished to have ornament in relief upon the fronts of the boxes, valances
of this kind suspended from the cushion were suggested as imparting a pe-
culiar and good effect. Ornamental iron-work, is was said, may be intro-
duced with great diversity of design, for balconies, open fronts to the
bozes, fret-work and ornaments in relief for various parts of a theatre.
Some remarks were added on the usual method of supporting the boxes by
series of columns ; and others condemnatory of the manner in which the
tiers of stage boxes are generally placed between large Corinthian columns.
Sculpture was meationed as offering an important adjunct in prodacing a
higher class of decorations,—and encaustic painiiog as facilitating cleanli-
ness and darability. ‘

At the following meeting some observations on the paper were made by
Mr. Coorer; in which, referring to the remarks on a plan of a theatre, he
saggested that another form offered considerable, and probably greater, ad-
vantages. This he described as the oval ; which he would have divided
hy its longer diameter, one half apportioned to the audience, and the other
to the stage, &c. He alluded to several continental theatres, approaching
to this form in construction—the Circas Franconi, Napoleon’s grand am-
phitheatre at Milan, the Roman Circus at Verona, and the Colosseum, As
painted or shifting scenery was not employed with the Greek Drama, the
proscenium was richly decorated with ranges of marble columns, statues,
gilding, and bronze. The advantages of the semi-circular and semi ellipti-
cal over those of the horse-shoe form were colarged upon; and the Olympic
Theatre at Vicenza, built by Palladio, was said to exhibit them in a per-
fect manner. This theatre may be considered the che¢f-d’arnrre of Palla-
dio ; and was erected, by order of the Olympic Academy of Vicenza—
whose members directed him to build it in accordance with the ancient
plan, that they might afford their compatriots an idea of the magnificence
of ancient theatrical exhibitions, Various plans, as well as the prosce-
niom, which is a remarkably elaborate architectural composition, were ex-
hibited in an old work upoa the public and palatial buildings of Vicenza.
Mr, Cooper then noticed the remarks by Mr, Dwyer oo decorations : seve-
ral of which met with his concurrence—and others he extended by addi-
tional descriptions and suggestions ; referring especially to the decorations
of the Thédtre Comédie at Paris, as of a chaste and appropriate kiod. The
details were said to be very light, and in the Renaissance style.—The dis-
cussion was supported by Messrs. Parris, Seddon, Crabb and others : und
the following observations are selected from others of interest. A sphe-
roidal form of ceiiing, it was admitted, offered several advantages; in-
fluencing ventilation and lighting, us well as contributing much towards
a pictaresque and pleasing effect,—The decurations of the ceiling in the
Italian Opera House, it was ohserved, had been copied from one in the
Daucal Palace at Mantua (a coloured plate was exbibited from Gruner’s
work), but they had not been successfully adapted. It was considered
questionabie if the example was suitable for such an extensive surface; if,
admitting the propriety of selectlon, the figures hold their just proportions.
The great distance at which they are required 1o be seen had not been suf-
ficiently regarded in the colouring ; and the peculiurbaze to the atmosphere
in a large theatre, as well as some other general principles in colouring,
demanded a different treatment, The use of bright colours, such as ver-
million, it was remarked, ought to be restricted to a very limited applica-
tion.~Mr, Parris supported this opinion by references to works by Raf-
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faclle and Rembrandt; and recommended Indian red and Venetiaa red,
whea supported by a bold mass of shadow, as producing & more powerful
effect. rle also objected to the prevaient use of bright coloars for interioe
decorations—from their harsh and, owing to the general abseace of green,
fatiguing impression. It was remarked that the decorations of the Iiuliaa
Opera House appear most satisfactory when the seats are vacant; sod
consequently, that the design does not embrace some esseatial priociples.
The box tiers on the rising of the cartain were compared to baods of white
ribbon figured with ceriain dark spots, oddly associating with the rich
scenery and dresses on the stage. Encaustic paioting was alluded to;
and its durability and effect were said to have been proved equal to fresco
whea subject to the influence of gas and vitialed atmospheres. Coloured
decorations when composed of sprawling cupids or allegories were slight-
jogly meationed. Some suggestions were made stating that rich fabrics,
coloared as Persian carpets, cloth of gold, &c., when thrown overthe froats
of the boxes, would conduce to a rich and gay appearance quite distincs
from any obtainable by painting.—The Opéra Comigue at Paris was de-
scribed by way of coutrast to the decorations of our Opera House. A
satisfactory, quiet, yet rich effect, it was said, is there displayed, together
with some important mutters in construction. The ornaments are com-
;_oud of stamped brass.—A description was given of Covent Garden

heatre as it was when first opened. It was designed by Smirke, and
paioted ander his directions. The drop-scene was painted by William
Dizon in subdued colours; with sienna columns and statuary, with broad
masses of sbadow, conducing to a forcible impreision by powerfully en-
hancing the effect uf colours in scenery and dresses on the stage. The re-
pose conveyed on the full of the curtuin was said to have becn agreeable,
although splendour was not aimed at.

SOCIETY OF ARTS, LONDON.
Dee, 16.—Dr. Roaer, 8ec. R.8., V.P,, in the Chair.

The Secretary read an address from the Council, which yave a retrospect
of the proceedings of the past yesr, and the proposals of the Council for
the future. It stated that formerly the Society, as is well known, stood
alone as the great active scieatific, mechanical, and artistic society of Loo-
don, the Royal Society being the only other in any analogous pusition.
That nuw, however, that great field is happily fall of co-operating Sucie-
ties, each lubouring on some one subject formerly a mere dependant on its
vast territory. That this removal from the parent Society of so many
branches, has necessarily stripped it of many of its bright oruaments ; but
it appears to the Council, that far from being regarded as aan evil, this
multiplication of useful Societies is a subject for congratulation, and should
be regarded as one strong proof of its past vsefulness.

The Council consider that the field on which the Society might with best
effect concentrate its future labours, as well as that which moet properly
belongs to it, is a department of the Fine Arts hitherto much neglected in
this country, and which bas been strongly approved of by H.R.H. Prince
Albert, President of this Society,—namely, that of promoting high art tn
connection with the mechanical, for which our manufactarers are so justly
celebrated.

The Address then proceeded to state the various alterations and im-
provements which had been effected on the Society’s premises duriog the
recess, and concinded with a list of the various p iary and h ry
rewards rbout to be offered for competition during the current session.

The first paper read was “ Oa tAe principles employed in the recent Deco-
rations of the Society’s Great Rwom.” By D. R. Hay, Esq.

The paper commenced by stating that the decorator who has been in-
trasted with the embellishment of the hall of a Society which has for its ob-
ject the advancement of the ornamental and useful arts, naturally felt much
anxiety as to the result of his labours ; and this anxiety was increased by the
reflection, that his work must necessarily be of a nature calculated to accom-
pany one of the greatest efforts in high art of which this country can boast.
His first object, therefore, has heen to adopt such a style of decoration as
shonld not only embellish the hall, but at the same time give additional
effect to those great works of art which it contains, connecting the whole in
one general harmony of form and colour.

Tbis has been effected by surrounding the pictures, by Barry, with cloth
of a deep purple hue, which colour is the most effectual in giving clearness
to works of high art. The spaces of wall which surround the pictures thus
have the effect of being in shade, while the pictures themselves will appear
in full light,

Haviog in some measure separated the pictures from the ceiling, the next
consideration of the decorator was the general effect of the hall itself, It is
requisite that all apartments, in which great works of art are exhibited,
sbould possess a certain degree of grandeur. This is sometimes imparted by
architectural decoration alone; but in the Society’s hall scarcely anything
of the kind exists, The wall ;terminates by a narrow and lightly enriched
cornice, surmounted by a plain cove of 81t 4 in. wide—this cove is termi-
nated by a narrow border of stucco work, between which and the apertare
for the copola light there is a flat space also quite plain. The aperture to-
wards the cupola light is thrown into eight panels by a plain narrow mould-
ing, and this completes the architectural decoration.

1t, therefore, appeared to the decorator that whatever grandeur was to be

’
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imparted to the hall must depend wpon the embellishment of the plain sur-
faces, and that the architectural decorations could only be made to appear as
bands dividing those surfaces. It became, however, requisite to unite in
some measure the cornice with the walls, and this has been effected by
painting it of an Etruscan browu, or deep terra cofta hue, which hue forms
a matural harmony with the colour of the cloth upon the walls. The plain
surface of the cove which surmounts the corpice, afforded the decorator the
first field upon which he conld exhibit a style of decoration, and this he has
confined to a simple combination of geometric with chromatic harmony ; and
that it might have a rationale, he has made this combination to represent
mosaic work composed of giallo antico, rosso antico, lapis lazuli, and inlaid
gold. This selection of material has a double advantage, for while it gives

ing it alto affords an opportonity of using what artists term broken
oolours, the giallo gntico being yellow intermixed with tints of purple, the
rosso antico being a low tone of red, broken up by tints of grey and white,
and the lapis lezuli being intense blue, likewise broken with tints of gold
coloar and grey ; thus preventing the crude effect of plaiu patches of colour,
and giving the qualities of unity and continuity amongst the parts. The
band of stucco work which divides this cove from the flat part of the ceiling
is painted pure white, to represent statuary marble, as are alto the mouldings
round and upon the aperture that leads to the cupola light. This was
adopted in preference o the ferra coffa colour of the cornice, as being
equally appropriate and more ligbt in effect. The flat part of the ceiling is
also enriched by a mosaic work of a similar chromatic harmony of the same
marbles, but of a different barmony of form from that of the cove, and with-
out gold. The panels in the space leading to the cupola are similarly en-
riched by a mosaic work, composed of lapis lazuli and siena combined with
inlaid gold.

The figurea forming the design in the cove are produced by the combina-
tion of elliptic hands round central points, so that they are all perfectly curvi-
linear, and formed by arcs of the same ellipse, the size of which was propor-
tional to that of the prinvipal figures in the pictures. As a contrast to this
arrangement of curvilinear forms in the cove, the decorator has introduced
a rectilinear design upon the fiat part of the ceiling which divides the cove
from the cupola. This design arises out of a comhination of equilateral
triangles producing hexagonal and rhomboid figures, into the former of which
the national emblems—the rose, the thistle, and the shamrock—are intro.
duced as if inlaid in rosso antico marble. In the panels above this, and
forming the sides and spandrils of the space below the cupola-light, the
design is prodaced by the comhination of an equilateral triangle and a circle ;
thus uniting the curve with the straight line, as an appropriate winding up
of the linear harmony.

In the centre of each of the four side panels, a shield has been inserted.
The one over the chair is blazoned with the royal arms. The shield oppo-
site to the chair is blazoned with the family arms of H.R.H. the President of
the Society. The shield on the right of the chair, is emblazoned with the
arms of Barry the painter, and that on the left, with the badge of the So-
ciety.

The secood paper read was * On the first principles of Symmetrical
Beaxty, and their application in certain branches of the Art of Design.”
By D. R. Hav, Enq.

This paper commenced by stating that the firat principles of symmetrieal
besuty originate in the power of numbers, and that a means of applying
the principle of anmbers in the formation of plane fignres is afforded by
the division of the circumference of the circle into 360 degrees, which
degrees are again divisible and subdivisible by 60 into minutes, seconds,
&c. Thas, the abstract principle of harmony and proportion in the relations
of certain nnmbers to each other, becomes appareut and visible in their
applicatiou to the structure of geometrical figures by means of the division
of the circle. It then proceeds to show, that to apply these degrees to
rectilinear plane figores, each figure must be reduced to its primary ele-
ment ; that the triangle, which is half of the square, is the first and most
simple of its class, and is the representative of the No. 2; that the scalene
triangle, which is balf of the equilateral triangle, is in like manner the
representative of No. 8; that the next scalene triangle which arises natu-
rally in the series is that which is half of one of the five isosceles triangle
which form the peutagon, and is the representative of No. 5.

We have, therefore, in tbe square, the equilateral triangle and the penta-
gon, the primary elements of all symmetrical beauty, as represented by
plaoe figures, and evolving the operation of the harmonic oumbers of 3, 8,
aod 5. Oaut of the primary rectilinear figures already referred to, arises a
secoud class, as,"when an equilateral triange is divided into two scalene
triangles by a line drawn through one of its angles and bisecting the oppo-
sile side, these scalene triangles, if reunited by their hypothenuses instead
of their longest sides, will form an obloog rectasgle—every rectilinear
figure having its corresponding curvilinear Gigure.

The paper concluded by showing the operation of the principles of har-
monic ratio iu the formation of the mouldings of Grecian architecture,
orsamental vases, bousehold utensils, &c.

Dec. 23.—W. H. Bopkin, Esq., M.P,, V.P,, in the Chair.
The first communication read was by Dr. Rocer, Sec. R.S., ¢ On Ais
Econemical Chess-Board,” the object of which is to give the chess-players
& board of sufliciently small dimensiens to admit of being put into the
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pocket, when folded, at any part of the game, without deranging the posi-
tion of the men on the board, so that when it is reopened they will be found
in the same place as before, and the gume or problem can be resumed
where it had been left off,

The d communication read was “ On the effects of Heavy Dis-
charges of Atmospheric Electricity, as exemplified in the Storms of 1846
(including an Account of the Destruction of St. George’s Church, at Leices-
ter, on the lst of Awgust); wilh Remarks on the Use and Application of
Lightning Conductors.” By E. HienmoN, Esq., C.E., Telegraphic Engi-
neer to the North Western Railway. Fragments of the roof of St. George’s
Churcb, and the apparatus used for gettiug rid of the injurious effects of
lightniog on electric telegraphs were exhibited in illustration of the scbject.
The autbor commenced by stating that the frequent occurrence of thwuder
storms during the past summer had afforded aimost unequalled opportuai-
ties of investigating the effects of atmospheric electricity in the coucenirated
form of lightaing. He then proceeded to give a descriplion of the cffects
produced on 8t. George’s Church, Leicester, by a discbarge of lightning,
The charch, which was a new and handsome building, was entirely de-
stroyed by the effects of the thunder storm of the 1st of August ; the steeple
baving been burst asunder, parts of it were blown to a distance of 30 feet
in every direction, while the vane rod aud top part’of the spire fell perpen-
dicularly dowo, carrying with it every fioor in the tower, the bells,and the
works of the clock, Tbe falling mass was not arrested until it arrived on
the ground, under which was a strong brick arch, and this also was broken
by the blow. The gutters and ridge covering were torn up, and the pipes
used to convey the water from the roof were blown to pieces. The author
next proceeded to compare the power developed in the discharge of the
lightning which destroyed St. George’s Church witb some known mecha-
nical force. He stated that 100 tons of stone were blown down a distance
of 30 feet iu three ds, and quently & 12,220 horse-power engine

would bave been required to resist the effects of this single flash. In the
course of the paper the author exhibited the effects of a new battery, con-
structed by himself, and which was less than the 3, of a cubic inch in
size. This battery, he hadfound, would for 8 month together ring a tele-
graphic bell 10 miles offi He also exhibited a second battery, which,
although so small that it wonld pass through the eye of a needle, is of
power sufficient to work a telegraph. Having detailed the course of se-
veral discharges of atmospheric electricity, be then proceeded to show the
effects produced on the electric telegraphs, and the means which have
since been adopted to prevent injury to them in future,

M. Highton farther stated that since the occurrence of the above storms
be had examined the cathedral of St. Paul’s, in London, to ascertain how
far this noble pile of building is protected from the effects of lightning.
He found that the two small torrets bave lightning conductors erected, but
the central dome bas none. He found, however, that the position of the
spouts and other metallic connections is such, that he considers if the same
are as they now are, the building wili, for years to come, be free
from damage by lightning ; but should they be removed at any time, and
glass or porcelain be employed in their stead, then the main part of that
noble buildiog would be in constant danger from every storm that passes
over the city.

He then concluded by urging the importance of a correct and systematic
principle being acted on in the new Houses of Parliament, with a view to
securing them from the disastrous effects of lightning.

ROYAL SCOTTISH SOCIETY OF ARTS.

Nov. 23, 1846.—Davip Macracan, M.D., F.R.S.E., President,
in the Cbair, .

The following communications were made :—

1. On producing WRite, or Neutral Light, by means of ordinary artificial
light. By Gzomrex Tarr, Esq., Advocate, Vice-President.

The white light, or artificial day-light, was exhibited, in contrast with
ordinary artificial light, upon the primary and the secondary colours, and
upon a coloured sketch.

In this communication Mr. Tait shows, that, while the white light of the
sun is composed of rays producing orange and of those producing blue, in
equal parts, in ordinary artificial light the rays producing orange exceed by
many times those producing blue; the conseqnence of which is, that the
latter lignt resolves into an oraege light a little modified by blue, which
affects very much the appearance of the colours of objects exposed to it. Ia
order to produce white light, be incloses the ordinary light in a lantern, or
otherwise, and transmits it through coloured glass, or painted glass, of the
proper depth of blue, 50 as to absorb the excess of orange; by which means
1t is produced at five or six times the expense of the same quantity of the
ordinary light employed, which, by using a gas argand lamp, is about a haif
of the expenee of ordinary light from tallow candles. He ascertains the
proper tint for the glass by colonring it so that white paper rectiving the
light transmitted through it may be ia unison with similar paper receiving
the white light of the sun. He exhibited in a simple and striking manner
the great coutrast of the effect of ordinary light and of that of white light,
or artificial day-light, thus produced by him (by means of glass which he
had painted with ¢ French blue”) upon white, the primary and the secondary
colours, and also upon coloured landscape sketches.
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2. Dencription of s Patent Safety-Rein. By Mr. ALzxanDER MiLLESR,
saddler, Bdinburgh.—By this rein, which has been a considerable time in
use, and severely tested, Mr. Miller atates that all possibility of a borse run-
ning off is effectually prevented. Its effect when drawn is to compress the
horse’s windpipe, and thos render him powerless. A vicious horse once or
twice checked by this rein is completely under command and learns obedi-
ence.

3. Description of a very chesp and convenient Coil-Blectrical MacAine.
By Mr. Ausxanpsr BrowN. Commonicated by George Wilson, M.D.
Dr. Wilson, i bringing forward this machine, did so not as claiming a dif-
ferent arrangement from the coil-electrical machines already in use, but he
considered Mr. Brown had great merit in making his machine not only con-
venient in size and handsome in appearance, bot very moderate in price. It
can be sold at 1L 15s., and is fitted for all medical purposes. The shock
can be graduated from the slightest to the strongest, by withdrawing and
again gradually introduciog the bondle of wire into the centre of the coil.

ROYAL INSTITUTE OF BRITISH ARCHITECTS.
Dec. 14.—8. AngeLt, V.P,, in the Chair.

M. Lesuzur, of Paris, was elected an honorary member.

Drawings were exhibited to illustrate the description of the mode
adopted by Mr. J. B. Garpines to warm the Synagogue of the Spanish
and Portoguese Jews, in Bevis Marks ; that object baving been success-
fully attained by the admission of warm air from a chamber beneath the
building.

Mr. D. MooaTra read a paper descriptive of a distillery and its appur-
tenances recently crected from his designs in London; with some obser-
vations on the principles of distiliation, heating furnaces, and general ven-
tilation.

Mr. E. J. Anson described a modification of the ¢ Polmaise” system of
warmiog, applied to & vinery near London. A discussion arose on the ill
effects of the system if applied to general purposes, in q of the
vitiated air being reheated.

Remarks were made on the comsamption of smoke, and also on the
necessity of providing means of ventilation wherever warm air is intro-
duced.

RAFFAELLE.

Tbe following is the Brere of Pope Leo X., by which he conceded to
Raffaelle the license to porchase all stone and marbles required for the
construction of St. Peter's, and to prevent the destruction of ancient mo-
numents and inscriptions by the masons and builders of Rome.*

$$T0 RAFFAELLE URBINATE.

““As it is most necessary for the construction of the Roman temple of
the Prince of Apostles, that stone and marble, of which we ought to have
an abondaat supply, should be rather procured at home, than be conveyed
from abroad ; and as it bas been ascertained, that the roins of Rome con-
taio a great quantity of these materials, and that all persons who, either in
Rome or even in the neighbourhood, intend to build, do appropriate the
same totheir own use; 1 make you, whom I use as the master of this said
temple, the overseer of all the marbles and stones which, henceforth, may
eome to light at Rome, or at a distunce of ten thousand paces therefrom—
for this rrason, that you shall purchase for me those which may be proper
for the edification of this temple. Thercfore, I command all people, middle,
highest. lowest, that wherever they shall, hereafter, dig out marbles or
other stones, of any kind, within the space assigned by me, that they shall
acquaint you, the overseer, forthwith, of the nature or kind of every thing
80 discovered or excavated. And also, that whoever shall not do so within
three days from the time of such discovery, he be fined from 100 to 300
gold coins, as sball appear to you fit. And, moreover, as I have been in-
formed, that moch of ancient marble and stone, engraven with inscriptions
and other monuments—which monuments often bear some exquisite stamp
of art, and ought to be preserved for the caltivation of literature and the
improvement of the Roman tongue—are vilely cut up by the marble-work-
ers as building material, and that thus the inscriptions are destroyed, I
ocommand all persons who exercise the trade of cutting marble and other
stones, that, without your orders or permission, they may not dare to cut or
work any inscribed stone,—upplying the same fine, as aforesaid, to all who
may act otherwise than 1 commund.—Given this sixt Cal. of September.
Year three. Rome.”

J. L

Y.

® Petri Bemb! epistol. Leonis X., P. M. Lugdun, 1638, 8vo. p. 246.
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REGISTER OF NEW PATENTS.

HEATING APARTMENTS AND BUILDINGS.

AntHoNY NatHan bpE RoruschiLp, of Londoo, merchant, for ¢ Im-
provements in heating apartments and buildings.”—Granted April 38 ; En-
rolied October 28, 1846,

This invention relates to heating any desired space, by forcing heated air
by mechanical means to the #pace to be heated ; or to heat or dry various
manafactaring articles in the same manner, and also to lead heated air for
any desired purpose, whether perfectly dry or containing the moistore re-
quired for varions porposes, 1o any sitoation that may be required, and is
well adapted to warm chorches, hospitals, theatres, saloons, bathing es-
tablishinents, barracks, manufactories, prisons, horticultural establisbments
powder mills, breweries, &c., &c., as well as for other purposes where a
high aod regular degree of heat is required.

The apparatus is shown in the anuexed engravings. a is a fur-

Fig.1. Plan,

Fig. 2, Section.

nace, in which are placed cast-iron pipes b b b, the number of which
may be increased if much heat be required; pipes of an oval form bave
been found most convenient, The pipes ars heated by the firea. The
entrance of the pipes is connected at ¢, with a veatilator ¢, set in motion by
mechanical force, which forces pure atmospheric air into the pipes b. The
same ventilator forces alsoa strong current of air through the pipe /, to the
fire. All the pipes have valves, g g £, to increase or decrease the current
of air. By being driven throngh the heated pipes, beginning with the
lowest and ending with the highest temperature, the air acquires a very
intense heat. It has been found that the most convenient length of the
cast-iron pipes, to produce bigh temperature, is 15 feet, which allows the
smoke with the circoit (in k), and pressed dowu (in ¢), to leave the chim-
ney with the temperature of the open air. To the end of the pipes I,
united in ooe current of air by the chest m, is attached to the conduit
pipe », which, with its branch pipe o, conveys the heated air in any direc-
tion desired.

Should it be desired to convey warm or hot moist air, this object may be
easily obtained, either by introducing steam, if the motive power is a
steam-engine, into the conduit pipe io ¢, or by placing an iron vessel in the
cheat §, which vessel fills itself from the outside in the sume ratio ws the
water in it decreases by evaporation.

APPARATUS FOR MELTING ZINC.

ANDREW SMITH, of Princes-strest, Middlesex, eagineer, for ¢ Improve-
ments in coating or covering metnls for preventing oxidation.”—Graated
Feb. 11 ; Enrolled Augost 11, 1846.

The improvements relate to coating metals with zinc, melted in a bath of
lead or tin, or any suitable medium that melts at a lower beat than sinc,



1847.)

which is effected in the manner shown in the annexed engraving, represent-
ing a vertical section of the apparatus, which consists of a wrought or cast
iron pan or vessel d, for holding the zinc, placed within another wrought
or cast iron pan c, with a span of about 1§ inch all round and under the
upper pan; this lower pan is set in brickwork a, over a furnace b, and
surrounded by the flue, and contains molten lead, or lead combined with
tin, through which the heat is tranemitted to the upper pan, containing the
ginc ; the upper pan is lined on the inner face with fire-clay or fire-brick,
to prevent any galvanic effect by the action of the zinc on the iron. By
this method the zinc is kept in the bath at an even temperature of about
800° Fahrenheit.

IMPROVEMENTS IN GLASS.

James Tiumins Crance, of Handsworth, Staffordshire, glass manufac-
turer, and Hexry Bapaer, of West Bromwich. glass stainer, for * Im-
¢s in the manufacture of gluss.” —Granted April 28; Enrolled Oc-

tober 28, 1846.

The improvements relate, first, to the application of heat to sheets, panes,
or plates, or other articles of glass, when they reqnire to be reheated for
any parpose, such as the producing stained, painted, enammelled. or other
glass, which has been hitherto effected either by placing the glass upon
wmetallic shelves within a mufille, and applying the fire externally, or by
placing the glass in a kind of reverberatory kiln, upon & bed of stone or
burned clay, and then applying the fire interpally and directly upon the
glass. By tbe former method there is a difficulty in preventing plates of
glass from becoming bent or cockled, and in beating the glass uniformly ;
and, by the latter plan, the direct action of the fire upon the glass is inju-
rious.

The improvements consist in so applying heat that the advantages: of
the two methods above mentioned are united, and, at the same time, their
respective peculiar defects ure avoided. In carrying out this part of the
invention, she glass is laid upon a suitable bed (stone is preferred), and the
glass covered by suitable covers, 50 as to enclose the glass in a chamber,
by which the direct action of the fire on the glass is prevented, the inverted
pans, for the time being, producing close chambers within tbe kila. Ia
the top of each cover there is a small aperture, communicating, by means
of a pipe, with the outside of the front of the kilu, this contrivance beiog
intended to allow of the escape of any vapour. In order to facilitate the
practical operation of enclosing the glass in covers, moveable beds are
preferred, placed upon an iron carriage running upon rails, the kiln being
properly constructed for receiving such carriages. The annexed engrav.
ings show a plan and longitudinal section. a aare the fire-places ; 6 b car-

riages, with a bed or beds; ¢ ¢ inverted pans or covers. The carriages ar
introduced into the kiln at the doors e e; the doors are then closed, and th®
flame and heat will be reverberated within the arch, and then pass off aP
the cbimney /, which is to have a damper to reguiate the draft. The pro-
cess of heating and cooling the glass is then couducted in the ordicary
way. And for the purpree of still further securing the glass from heing
injured by the fire or smoke, the edges of the covers are fiited into graoves
cut into beds, there beiog powdered chalk, or other suitable substance, to
close the joints.

The second part of the improvements relate to the mode of applying
heat to sheets, panes, or plates of gluss, when it is desired to alter their
shape, whether to render them more flat, or to give them any required cur-
vatare, According to the methods generully adopted, the kiln has to be
cooled consilerahly before a second charge of glass can be introduced into
it. Now, the improvements consist of so employing moveahle beds and
covers, s described, that the cooling down of the kiln is rendered unne-
cessary, and the glass, whea enclosed in the chambers formed on the beds,
can be safely introdaced into the Battening or beuding kiln, without neces-
sarily reducing the temperature of the kiln. The muvenhle beds aforesaid,
previoosly to their beiog charged with glass, are to be heated to a tempera-
ture approximating to that of the kila itself: this is done by means of a
small kiln, similar to the main kiln. When the glass has remained suffi-
ciently loug in the flatteniog or bending kiln, it is withdrawn along a lear
or loog arch opening into the kiln, similar to that described in the specifica-
tion of w pateat granted to the said James Timmins Chance, July 7th,
1842. This lear or arch, huwever, is not an essentiul appendage to the
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present system of the patentees, because the beds and the covers above
mentjoned may be of such a thickness as to allow the glass to he withdrawn
from the kiln without the intervention of a lear or loog arch.

GLAZING CAST IRON.

Timorny Kennick, of West Bromwich, Staffordshire, ironfounder, for
“ Improvements in glazing and emamelling the surfaces of Cast Irom,’—
Granted May 26 ; Earolied Nov. 26, 1816.

The improvements relate to coating and glazing arficles of cast iron,
with two separate coats, one to give it a body, aud the other the glaze, in
the following manuer:—The cast iron articles are first to be thoroughly
cleaned, and then to be couted with a composition, consisting of 1001b. of
calcined flints and 75lb. of borax, both ground fine and fused ; when
cooled, 40lb. of this mixture is to be added to 5ib. of potters’ clay, ground
in water till ot such a consistency, that when the articie is dipped, it will
retain a coating 1-16th inch thick. It is then allowed to set, and while
moist, the glazed composition is carefully sifted over the surface, consist-
ing of 100lb, of cornish stone, ground fine, 117lb. borax, ground fine, 35lb.
soda ash, 85lb. saltpetre, 351b. slaked lime, 181b. white sand, and 50lb.
white glass, well pbunded ; the whole are mixed, and well vitrified : when
cool they are ground to a fine powder, washed, and dried ; 45ib. of this
mixture to be added to 11lb, of soda ash, in hot water, and well stirred,
and then dried in a stove. When the article hus received the glaging it is
placed in a stove, and kept at a temperature of 218° Fahr. Afterwards it
is fired in a kiln or muflle, raised to a heat sufficient to fuse the glaze ;
then removed and examined, and if the giazing be not perfect, the mixtare
is sifted over it, and it is again subjected to the action of the kiln or mufile.

For coatiog the interior of iron pipes, the first mixture, or hody coating,
i3 poured through the tube. at the same time turning it round so as to in-
sore its contact with every part throughout its eatire length, and whilst
moist the glazing powder is passed through iu the same way ; after which
the tube is to be treated as nbove described.

The patentee dves not claim glazing the interior surfaces of vessels of
capacity, but only for enamelling the external surface of sucb articles, and
the enamelling and glazing of cast-iron Italian irons, box irons, knobs for
door hundles, and sucb like articles, and the inside of cast iron pipes, and
ornamental surfaces of cast iron ornaments.

IMPROVEMENTS IN SMITHS’ WATER TUE-IRONS.
By W. Noron,
(Reported in the Franklin Journal.)

The smiths’ water tue.iron as fitted up on the ordinary construction, is
bad in principle, lasts a very short time before it is destroyed, and is eminently
calculated for being an expensive item in the economy of the smith’s work-
shop. Much inconvenience and hindrance results from the frequent stop-
page occasioned by the failare of this useful appendage to the amithy fire.

My attention was directed to the circumstance, eight or nine years ago,
with the intention of finding & remedy for, or at least an amelioration of the
evil. Upon examination of the disabled tue-iron, I foynd the inside, more
especially the end nearest the fire, generally filled up with a substance suffi-
ciently solid to prevent any water getting to that part—the place where it is
most required to carry away undne temperature; thus the tue-iron is_not
fairly worn, but burnt out before its time.

‘What is meant by the ordinary construction may be understood by refe-
rence to igs. 1 and 2, of the prefixed sketch :—

ng. 1. Pyg. 2.
/‘T\r;_/
1 I k-——-
L B
|
|
;.‘; 27
] «
c

14



8

A, water tue.iron. B, cistern for water, at & convenient height above A.
& x y, wrought-iron pipe, connecting the lower part of the cistern, B, with
the lower part of the tue.iron, A, d, another pipe, connected with the upper
of A, and passing either through the bottom of the cistern B, or by one
side, and over the top with a bend. Water poured into B will descend by
the pipe, a & g, into the tue-iron, A, driving the air before it up the pipe, 4,
and if sufficient water be supplied till it stands at the height shown by the
line in the cistern, the whole of the pipes and tue-iron will be full of water.
In sctual working, the nose, p, is covered with burning coal ; the water
so00u attains a boiling temperature, and steam being formed, a portion of the
water is driven out of the tue-iron up the pipe d, into the cistern B, when a
fresh supply descends by a  y, to be in its turn heated and driven out as
before

If distilled water could always be supplied to the cistern B, aud that kept
clean, the tue-iron would have a fair chance of doing its duty to the end ;
but as it is not 30, and as there is a great probability that other substances
get into the cistern, and ultimately find a settlement in the tue-iroo, some
contrivance was desirable for preventing the accidental, or perhaps, in some
instances, wilful choking of the tue-iron. The means adopted for this pur-
pose will be readily understood by again referring to the two fignres. In-
stead of the water descending by the curved pipe a # y, it is conveyed by
the straight pipe a 3, into the cast-iron box C, which is fixed considerably
below the tue-iron, and must first be filled before any can rise up the pipe ¢,
into the tue-iron. Should any sand or ashes get into the cistern B, it will
settle in the box C, and not in the tue-iron, which will be supplied with
water containing no heavy particles. A mud.hole door =, is provided, by
which the box may be cleaned out at any time when the work is not going
on. This additional apparatns, if attended to, will ensure a satisfactory
working and add a considerable period to the existence of the water tue-
iron. The box C, I have made, is of the capacity of one cubic foot to each
fire, and I would recommend that the mud-hole door be opened every two or
three weeks according to circumstances.

¢

ST. PAUL’S CHURCH, ALNWICK.

Str,—In your notice on new churches in the last number of the Journal,
you have made some remarks on the seats in the chancel of St. Paul’s
Church, Alnwick, and on the Duke of Northumberland, which I am sure
you would not have done had you written from actunal observation and
knowledge of the case. I therefore beg leave to lay before you the facts,
You are correct in denying the name of stalls to the seats in the chancel ;
they are not stalls, neither are they pews—but open seats, two' rows oun
each side, and the end of one row on the south side prepared so that the
duke can wheel his chair into it. In the aisles of the chancel are seats
fitted up and reserved for the boys of his grace's school.

The castle not being in the district of St, Paul's, the family, with fow
exceptions, never go there, And I may say (from having been well ac-
quainted with the feelings under which the duke bas acted thronghout
this munificent "work), that the only privilege he desired, was to be able,
when be did go to that church, to get to his place—seat I cannot call it—as
quietly and unobtrusively as was possible, considering the affliction be
labours under,

I am, Sir,
Your obedient servant,
21, Savile-row, Dec. 4, 1846. A, Sauviy,

*.® The explanation given by Mr. Salvio is perfectly satisfactory as far
as it refers to the Duke of Northumberland, and we readily believe tbat
his munificence has been characterised by its usual unobtrusiveness, and
that the arcbitect has executed his task with his usual ability. But
we caonot regret haviog insisted that & charch is not the place for mun-
dane distinctions, and ought not to contain priviieged seats for privileged
worshippers. The remark is intended to be perfectly geoeral, and this
protest against a specific application of it is an admission of its abstract
correctness.

The question respecting the propriety of setting apart a large portion of
the church for liturgical purposes has been learnedly dJiscussed on both
sides. It is not within our province to consider it except with reference to
architecture; we certainly believe that the architecture of a church may be
faultless where the distinction of nave and chancel is not maintained, and
that the services may be conveniently performed in such a building in
strictest conformity with the rubric. The Temple Chucrh in London is
au eminent instance, Where there are distinct chancels, it may also be
objected that no one portion of the laity ought to be admitted in prefereace
to the rest—the exception made in favour of singing men aod choristers
has no more valid excuse than the paid attendance and musical ability of
this portion of the congregation. Besides, the rubric expreasly directs that
the whole ‘- people,’” not a selected few, are to engage in this service.

Architects who view the question in this commen-sense way iucur a
certain amount of vituperation, to which the slightest exerclse of moral
courage would render them perfectly indifferent. It is certainly to be
regretted that the controversy has oot been authoritatively settled. On one
poiot conrected with it there can, however, be no dispute. If; in & new
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chorch, a chancel be built at all, it ought to be set apart exclusively and.
strictly for its professed purpose. To build a chancel, and then suffer the

laity to occupy it, or to erect stalls (as at St. Giles’s, Camberwell,) which

are merely superior seats to be had for payiag,—is an idle, ostentatious

retention of forms, after their sigunificasce and purpose have ceased.

BURNETTIZING TIMBER.

S1r,—In looking over your Journal for December, I meet in the ¢ Notes
of the Month” with an account on * Burnettizing Timber aud Marine
Worm,” which statement I beg you to correct, it being replete with
errors. [ am the person by whom the experiments were made for Sir Wil-
liam Bornett; having given the subject of marine worm attention for many
years past. Your correspondent is totally unacquainted with the sabject
he haodies, and asserts the specimens .were ‘‘duly immersed iu his (Sir
William's) solution ;”—they were not immersed in the solution known to
the public as Sir William Burnett’s far-famed solution. When the pieces
of wood (about six in number) arrived from him, I received them under-
standiug them to be pieces immersed in order to try the effect of ¢ prepara-
tion—which preparation is very different to the former, whicb stains the
wood considerably ; but in this instance the wood was not in the least dis-
coloured, The far-famed I am perfectly acquainted with, seeing the use
of it every day.

Sheerness, Naval Yard, James MITCRELL,

Dec. 12, 1846. . Civil Engineer.

®.* The paragraph was taken from the Naval Intelligence in the daily
papers. With all due deference to Mr. Mitchell, we should have been
much better pleased if he had stated what preparation had been used by
Sir W. Burnett for the six pieces of wood, which it is not denied bad failed,
and we should be glad if Mr. Mitchell would state wbether Burnettigzed
timber, or any other prepared timber, had generally withstood the ravages
of the marine worm at Sheerness.

SETTING OUT RAILWAY CURVES.

S1r,—I have seen, in your Journal for December, Mr. Tait’s notice of
my letter to you, inserted in your October number, and I have read his
description of an instrument invented by him for setting out railway
curves,

The objection which appears to his instrument seems to be obvious: it
clearly is that the principle is liable to much perplexity and error, because
it is founded on a system of what surveyors call ¢ building”—that is,
making the accuracy of the whole work depend upon the nicest accuracy
of a great number of minute parts, consisting of arithmetical calculations
in trigonometry, accurate measurement of small distances, exactness of
instruments, straightness and uprightness of boxing rods, &c.&c. This
machinery appears to me to be too complex for practice.

It is objected by Mr. Tait to my proposal, that it may be possible a sur-
veyor may not be able to see the two extreme points of a curve. In an-
swer to this, 1 need only say that surveyors, employed to set out curves,
would always be in possession of means to find out, without any great
trouble, and without trigonometrical calculations by meaos of arithmetic—
but merely by the aid of a common theodolite—the direction of the chord
line : having once determined this, he must be a poor suryeyor who does
not see his way clear in laying down a curye, the radius of which is given,
The method follows from the system of cbords mentioned in my former
letter, and is obvious to any tyro in geometry.

The system suggested by me deduces particulars from generuls ; in other
words, it proceeds upoun the plan of ascertaining fundamental or geoeral
points, and producing the minor points by means of them, The plan of
Mr. Tait proceeds by “ building” a great nomber of minute triangles, one
upon another; whieg is not, amongst sorveyors, accounted orthodox,

Your’s,

Oswestry, Dec. 5, 1846. Ax ENoGINEER orT OF EMPLOYMENT.

ENGINEERING LITERATURE.

S8iz—In yaur reply to Correspoudents in the December nomber, I no-
ticed your answer to a six years subscriber, respecting the best published
account of the details of the Steam Eogine ; and, notwithstanding you
referred him to the treatise of the Artizan Clab, yet your opinion was,
4 that a satisfactory work on the Steam Engine remains amoog the de-
siderata of Engineering Literature,” I am so much gratified that you
have given expression and publicity to an idea which I believe very
many persons have long thought most desirable, that I caunot forbear
askiag if it would not be possible to form a society for the purpose of
publishing some valuable works ou the  Steam Engiae and Engineering
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in Geueral,”’ os the same plan as the Camdea and Sha esrare Socicties
have already done so ssocess{ully, and which, it appear is to be followed
by another, to be called the Hackluyt Society.

For myself, I shail be happy to coatribote towards nny subscription
which may be made to carry out such a measare; and 1 have no doubt I
could, among my friends, obtain several names and subscriptions, in addi-
tion to my own. 1 am, Sir, your obedient servant,

A READER OF YOUR JOURNAL rrOM THE CONMENCEMENT,

Lewes, Dec. 34, 1846.

P.8.—If my soggestion is considered practicable, I will commnnicate
with you agsin. 1 have the first volome of “ Farey on the Steam En-.
gine :” can you inform me if the second volume is likely soon to be pub-
lished t

®.* We may probebly reply to this letter hereafter.

NOTES ON FOREIGN WORKS,

Transactions of the Archaological Institute of Rome.—The volume o
the prooeedings of this Society, just published, again proves the richness
of antiquarian relics, and likewise an increased activity of the Society,
under the auspices of the present Pope. The first memoir cootains Pro-
fessor Uirich’s travels in Greece, from Atheos to Chalkis, Anthedon, Aulis,
and Oropos—places scarcely yet explored by any antiquarian. Amongst
the monnments discovered is a bronze tablet, with a marsian inscription,
foosd at Rapico, and, most probably, the oaly relic of the kind extant.
Another tablet of lead, with a Grecian imprecation, is interesting to the
searchers of linguistic and reiigious antiquity.— The celebrated archi-
tect, L. Canioa, bas contributed a paper on & round pedestal in the Lateran,
with emblems of Vulcar upon it.—The most attractive paper, however, is
that of M. Welker, oa the portrait of Sophocles. B. W. has compared
the splendid statue in the Lateran, fouad at Terracina, where the poet is
represented in a proud, oay triunmphing attitude—with that of the Mosaic
pavement Iately found at Kolo.—Two double entaglios of Sophocles and
Euripides, from the collection of M. Torlonia at Rome, were exhibited.
The configuration of the two heads is very characteristic,—Sophocies hand-
somer, quister, of great regularity and harmony of form of head, approach-
ing the ideal ascribed by the ancients to Jupiter; while that of Earipides
is more shrewd, aclive, and bustling.

The great picture of Gergfolo, at Rome, representiog the descent from
the cross, a huge canvas, comprising seven figures of life-size, has been
bitherto ia a very precarious condition, oo accouut of the wood, oo which
it was stretched, having become rotten, if not decomposed. M, Radice,
its present owner, knowing the great artistic value ot this historical pic-
ture, engaged the famous restorer, M. Banosi, to transfer the canvas to
aoother substratam. This has been done so successfully, that M. Over-
beck has expressed his perfect colacidence and approbation.

Raihoay frem Naples to the Roman Frontier.—The Neapolitan govern-
ment have granted to M, Falcon de Cimier the concession to construct a
railway from either Capaa, Ceprano, or Foadi, direct to the Roman froa-
tiers ; bat under this condition-xthat the newly discovered system of
Jouffroy be tried on the line. T system, which is said to afford greater
security to travellers, and a saviof ;of expense, will first be tried on a space
of two miles ; a commissioa Is thd} to decide whether it be advisable to
employ it on the entire lige.

Raibways and Coal Mines in Bokemia.—Austria boasts of having con-
structed the first railway oo the coatinent of Europe, namely, the Budweis
asd Linz line, commenced in 1825, although merely worked by horse
power. Asother from Prague to the coal mines of Lahoa, a leogth of
30,340 cubits, was begun in 1896. 1t was at first iotended that this line
shouald extend to Pilseu, and thus form a junction with the Bavarian
States’ lines, The Lahna coal mines now supply fifteen manofactories
with 15,000 tons of coal monthly ; bat as this coal yields a superior kind
of eoke, which could be advantageously vsed oa the Great North Line
(whose eagines have hitherto barot wood), these new branch lines will be
of great commercial value to the whole country.

The Erection of the Terminus of the Paris and Lyons Railway, at the
former city, excites much controversy among our French contemporasies,
The right bank of the Seice was originally fixed upon, bat the subsequeat
underband doings of certain land proprietors, who desired it near the
Boulevard Mazas, seems to have balanced the decision in their favour,
Now, the Place de la Bastille seems likely to suit all requirements, The
interests of the whole liue, and the immense capital which bas 10 Bow
throagh it, demands that the terroinus should be as near as possible to the
centre of .\e commercial and banking activity of Paris.

The New Opera House at Vienna.—Tbhe present building near the Kirt-
perthor, is obe of those insignificant edifices erected under the late
Emperor. This having become too palpable, the plan for a new one has
been devised. The two gates of Carinthia will be pulled down, and re-
placed by oue in a monumental style; the ramparts oo this side of the
city demolished, and the limits of the city extended ; by which alterations,
sufficient space for a splendid new Opera House will be gained. As the
lease of the present theatre, however, does not expire for two years, the
operations will not commence until that time.
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Irrigation of Algeria.—~The Freach Minister of woods and public works
has nowminated a commission, chosen from among the general staff of sur-
veyors of roads and bridges, to examine the plans and projects sent to
Paris from Africa, for the barrage of the rivers of Africa. These plans
bave been made on the spot, by another commission, which is surveying
Algeria for that purpose. The first plass of irrigation will be executed
ou the waters of the plain of Mitidja.

The Guildhall, Louvein, Belgium.—By a carious accident, the name of
the builder (hitherto unkaown) of this splendid structure has been dis-
covered, by one of the keepers of the archives at the Goildhall. His name
was Matheeus de Layens, master masoa of the city of Louvain. While
occapied on this task, for thirty years, he received foar sols (half-peuce)
per day in summer, and three sols in wioter; and when this immortal work
was c?'m‘pleted,the mugicipality gave him & recompense of five Peters and
ten 80

City Embellishments tn Austria.—The imperial building court council-
lor, M. Springer, has undertaken the rebuilding of the facade of the
Altstadt goildhall, at Prague, which will be adorned by six bronze statues
of Bohemian monarchs, sculptured by M. Marx. The corporation have
voted a sum of 80,000 florins (equivalent to £20,000 Eaglisb) for that pur-
pose.

Restoration of the Ulm Minster.—~Amongst the most important monug
ments which the grandeous art-taste and generous piety of a great age
has leftlo its not always grateful successors, the Ulm Minster occupies a
considerable place. It covers an area of 53,000 square feet, and is not
surpassed by any medizval cathedral, Célu and Speyer excepted. Ilts
naves, complete as they are, are of gigantic proportions, the principal one
being 141 feet in height, and the four lateral ones 704 feet ; the choir 90
feet. The spire, bad it been completed according to the plans of the ori-

inal architect, Mathew Boblinger, would bave overlooked even that of

6ln, as it was planned at a height of 475 feet (Rhenish), while the latter
was to be 474 feet. The spires of Freyburg, St, Stephen at Vienna, and
even Strasburg, are all of a lesser height. Thus, what is related by tra-
dition may well be true—npamely, that the Ulm burghers, at whose expense
this edifice was raised, said then, that they wanted to erect a case for the
Strasburg Miuster. This gigantic buildiug was begun in 1377, the names
of the architects being Heiorich and Michel (most probably only their
Christian names). When Mathias Boblinger took charge of it, from 1480
to about 1490, the building had proceeded as far as the platform. A
subsid of this stupend mass was subsequently apprehended, and
Boblinger was compelled to fly from Ulm ; Bunkhard and Engelberger de
Hornberg beiog then appointed architects, They underran the spire with
such tremendous walls, that professional men say any Acight can be raised
thereon. The building was not subsequeatly ed with, if we except
those graceful colamns erected by Lienhart Aeltlin (1503-1507), by which
the lateral naves are divided. Want of funds—and stll more, the ape
proach of the Reformation, prevented every further endeavour to complete
it. Thus it remaioed until 1844, when the tendency to restore the medise-
val monuments of Germany—already manifested in that of the dome of
Cdin—reachied also the inbabitants of Ulm, The completion of the spire
is certainly, up to the present time, a subject of mere wish and desire;
but that of the central nave (oaly inferior to that of Coln by 20 feet) is
more easily to be achieved. The projected lateral pillars, which support
the central nave and the still uofinished turrets, are yet wanting. The
completion of the two easterly turrets would at once impart to the whole &
more perfect appearance, If all this be done—as it has already beeo
beguo—then the hage spire conld be attempted, the expense of which,
albeit large, would be only one-third of the cost of the completion of the
dowe of Coln, calculated at five millioos of dollars (at four shillings). The
works are under the sole direction of the city architect, M. Thran, whose
energy is generally praised and appreciated.

Great New’s Hall at Berlin.—M. G. Julius has just completed the erec-
tion of the above establishment, in which the periodicals of all nations and
conntries, and of every branch of human knowledge and on every subject,
are to be met with. Sitaated in the very centre of the town, its snccess is
almost sure. [A similar place does nef exist in Loadon.}

Raffaelle an Architectural Author.—If some persons are astonished to
hear that Raflaclle, whom they supposed hitherto the painter of Cartoons
and Madonpas, was also the completor of St. Peter’s dome, at Rome, they
will be still more surprised to understand that he was also an author, and
this on a professional subject. His ¢ Report to Leo X. on the preservation
of the antiquities of Rome,” is a jewel of delicate yet deep thought; but
it is the only thing which the divine paioter ever pat to paper, his mind
manifesting itself in a different sphere,

The Boldest Enterprise of the Age is, cerlninly, the draining of the
Zuider-Zee in Holland, the expense of which is calculated at 61 milliona
of florins (10 millions sterling). The plan is ready, and embraces a gi-
gantic dyke to protect the new land against the force of the Baltic Sea—a
maritime canal, accessible at all times of the tide, to connect the sea with
No plan, except to form a railway over one of the passes of
the St. Gothard, can be compared with the above.

Acoustics of Theatres and other Public Auditory Buildings.—It has been
tried in some of the recent constructions of theatres in France, to provide
spaces in the body of the walls and pilasters, for increasing the acoustic
character of the building. The rationale of this scheme is qnite correct—
it agrees with the theory of sound, lately brought before the French Insti-
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tnte, that it is ol & vibration of air, but a substance—a material body,
like electricity, maguetism, heat, &c. It is obvious that walls, and other
solid work, caonot and will not propagate the rays of sound dyvamically,
as well and accurately as air does, which is its appropriate menstroum
and vehicle. Of what shape these spaces are to be, and where they are
to be placed—both according to the shape and size of the building—is a
subject open to the investigation of arcbitects. It is curious, indeed, to
know that Aristotle says (Problem 1I. sec. 11) that the ancients placed
empty vases or pots iu the walls of theatres, forums, &c., for increasing
the vibration and power of sound.

Fall of a Building on the French Northerm Line.—Ou Friday, the 20th
Nov., the large wooden building at Lille, in which the company gave the
grand banquet to the French princes and the company invited to the
inaugaration of the line, and which was recently being prepared for a
waiting-room for passengers, fell with a frightful crash. Not one of the
supporting timbers resisted. The excavation of the earth around the sup-
ports was the cause of the accident,

Belgium.—The Luxembourg company contemplate building eight streets
in the London style next spring around the station to he erected in the
Quartier Leopold, Brussels, for the occupation of opulent English families
It is well known that the English establishing their residences at Brossels
+have always chosen the upper part of the city for the henefit of the air of
the park and neighbourhoood.

Tunnelling the Alps —The Monitexr Belge annonnces tbat experiment«
have been made in order to test the efficacy of a machine jost invented for
the purpose of effecting a new and speedy method of boring tuanels. It
is proposed to apply this machine to the construction of the great tunnel
about 10 be commenced in connection with one of the Italian lines. The
machine was placed in front of the weh, and effected a bore to the depth of
18} centimeteres (7 inches) in thirty-five minutes. At this rate, the new
invention will complete upwards of 5 metres (16ft. 6in.) of bore per day,
and the proposed tuonel through Mouat Cevis will be finished in the space
of three years. The exprriments have been repeated twice before sevcral
of the first engiueers of France, and with the most complete snccess.

NOTES OF THE MONTH.

Electrical Telegraph —At the Paris Arademy of Scieaces, M. Brégue
exhibited u new electro-magnetic battery, intended for the line of electrica
telegraph of the Puris and St. Germain railroad. A prepared magnet of
steel is fixed perpendicularly upon a strong board. Above and very near
the poles a rectangular plate of soft iron is fixed upon an axis, which bears
a pigion commanded by a large copper wheel. Upon the plane are en-
graved the letters of the alphabet, and opposite each letter there is a hole.
The axis of the whee] has a haodle, to which is fixed a steel poiot, capa-
ble of entering the holes of the wheel. The haodle has a binge, in order
that it may be raised or lowered, and is frec at the centre of the wheel, so
that when the point is out of a hole the handle may turn in vither sense to
find the letter and transmit it. Very near the edge of the wheel is a lever,
the small arm of which is above its centre of motion, with a larger one
uader, which serves to work a second lever; they are combined jn such a
way that a slight motion of the small arm of the first may describe an arch
to the extremity of the large arm of the second. Tbe upper arm of the
first lever serves as the point of arrest of the handle, at the same time that
the large arm of the otber stops the movement of rotation. The apparatus
is 8o contrived as to engage and disengage itself in the finding and trans-
mission of the letters, without any effort on the part of the person working
the battery.

Steamers for the Ganges.—On the 21st Nov. a number of scientific gen-
tiemen connected with India and steam navigation, met at the iron steam
ship works of Messrs. H., O., and A. Robinson, Miil Wall, Poplar, to in-
spect a large iron steamer, intended for the navigation of the river Ganges,
between Mirza and Caicutta, and named (by the spirited Company
who ordered her) the ‘¢ Mirzapore.” She is the third of a line of steamers
for the Gunges designed and constructed by the same firm, and is the
largest river steamer ever built, with one or two exceptions in America,
ber length being 250 feet and her breadth inside the paddles 38 feet. The
vessel is an admirable combinatioa of strength and lightoess, aud embraces
some novelties in iron ship-building to attain this desideratum in the
navigation of shallow rapid rivers. The engines are of the collective
power of 250 horses; are hoiizontal and perfectly unconnected ; their
valves are on the equilibrinm prieciple ; are acted opon by cambs, and are
well geared for the easy manipulation of the engines. The first of these
steamers, named the * Patna,” has proved to be udmirably adapted to the
navigation and traffic of the Ganges, and the company have in consequence
given orders for the immediate preparation of additional steamers.

Restoration of Liandaff Cathedral.—The Dean bas just issued a state-
ment of the progress of this work. The eastern chapel has been completely
restored ; the windows and open parapet work at the east end of the sonth
misle are in progress. Active operations have been commenced in the
choir, and a noble arch of Bishop Urban’s work, with elaborate mouldings,
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has been opened. Beneath this a beaotiful screen of Bishop Marshall’s,
A.D. 1048, bas been exposed ; as also & beautiful recessed mooument in
he south-east wall of the choir,

All Saints, St. John’s- Wood.—Two stained glass windows have been
presented by Mr. Fairs.

Holyhead Harbour.—The Admiralty have given notice of their intention
to decpen and dredge this harbour, and to construct retaining wulls and
wooden jetties.

South Stqffordshire Mines.—A weekly paper says—‘ We have been
informed, on the best anthority, that the Government have appointed an
experienced engineer, thoroughly versed in the aystem of mining, who will
immediately proceed to visit the iron and coal mines in South Staflord-
shire.”

Cleopatra’s Needle has, it is stated, been offered by the Bey of Tunis to
Louis Philippe and accepted, and is to be placed in the Carouse] at Paris.

New Act on Steam Narigaiion.—On the 1st January an important Act
¢ For the regulation of Stewm Navigation, and for requiring sea going
vessels to carry boats,” comes into operation. Every vessel of upwards of
100 tons is to be provided with huse for extinguishing fire. Every steam-
vessel passing another steam vessel i3 to pass as fur as may be safe on the
port-side. No compensation is to be recovered for injury by vessels not
exhibiting lights at night. In rivers steam vessels are (0 puss as near as
practicable to that side of the mid channel which lies on the vessel’s star-
board. Owners are to transmit to the Board of Trade twice a year certi-
ficates of the efficiency of the engiunes, and are to report the supposed loss
of any vessel, &c.

At Latheney Abbey, Gloucestershire, five ancient Norman pillars bave
been dug up.

Long Acre Improtements —All the houses belonging to the’Mercer’s Com-
pany, in Long Acre, opposite the end of Bow-sireet, have been demolished,
and a direct communication is thus established with Waterloo-bridge,
The new street at the end of St. Martin’s-lane is rapidly progressing; it
is one of the widest thoronghfurea in Loadon, its breadth being 110 feet.

The Fortifications at Sheerness.—Dec. 21.—These works continue to
progress rapidly. The large and formidable battery opposite the dockyard
gate, facing seaward, is now complete, with the exception of the curtain or
parapet wall, which will shortly be proceeded with, after which the beds
for the traversing platforms of from 40 to 50 guns will be laid down. The
musketry walls connecting this battery, on the one hand to the fortifications
at Gurrison Point, and on the other to the land defences,are also complete,
and present & fine appearance, being excellent specinens of substantial
workmanship. These land defences, which extend continuously from the
Thames to the Medway, interrapted only by the drawbridge to Mile Town,
are now in course of being repuired and beightened, by the mud procured
in the deepening of the moat wbich protects them. The excavations for
the moat which suirounds the new battery, and which have been continued
northwaril, as far as the second angle of the old works at Garrison Point,
and southward into the moat: surrounding the land defences, are nearly
completed, aud workmen are now eogaged in several parts banking it up
with rubble stone. The greatest number of men are, bowever, engaged in
the construction of a ravelin, capable of containing 3,000 men, on the Mile
Town side of the drawbridge. The moat is to be conducted round the
ravelin, und a second drawbridge thrown over it. The repairs and aitera-
tions of the old works at Garrison Point are completed. The magasines
are iu course of being filled. New barracks, capable of coutaining 1,000
nien, are 1o be immediately erected, and three Martello towers on the Iste
of Grain shore, should the foundation prove satisfactory. A party of Sap-
pers and Miners are ut present engaged there making the necessary
burings and examioations,

Analysis of a Peruvian Alloy, by Mr. Henry How.—This was a small
plate of a yeliow metal, which was taken from a band of similar plates
surrounding a buman shull: it consisted of—

Silver .. . . . . . . 482
Copper .. . . . . .. 580
9980

It is a question whether the metal is an artificial alloy or the crude product
of a metullurgic process. The author was inclined to the latter opinion.—
Chemical Society.

Kimg’s Well, Bath. Analysis of the Water, by Messrs. Merox and
GaLLoway.—The whole method of analysis porsaed in this investigation
is givea in detail in & paper to the Chemical Society, and the authors sum
up with the followiag results in the imperial gallon :

Carbosate of lime . .. . . . 8820
Carbooate of magnes's .. . .. . . 0829
Carbonate of iron .e . . . . 1-064
Sulphate of lime . . . . . 80052
Sulphate of ootash . . . . . 4641
Sulphate of soda . . . .. - 19229
Chioride of sodinum . . . .. . 12642
Chloride cf magnesium .. . . .. . 14-581
Silica .. . . . . . 27982
‘With traces of lodine aud oxide of manganese

1443400

Ita specific gravity is 1°00260 d its temperatore 115°, the atmospheric
being 68° at the time.
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The Largest Merchant Vessel in the Woria.—This magnificent sbip arrived
in the Mersey last month on her first trip across the Atlantio. She is in-
tended to take her station as one of the packet-sbips between that port and
New York. She is 188 feet long between perpendiculars, 196 feet from
the stem to the taffrail, 43 feet extreme breadth of beam, 28 feet deep, and
is 1,813 15-95ths tons, carpenter’s measuremeat, or 1,511 31.95ths, Go-
vernment measurement. It is estimated that she will stow £,000 bales of
cottoa, or 3,000 tons of measurement goods. She bas three decks, the
same as a frigate, the upper one being as substantial, in proportion, as
either of the others.— Lirerpool Mercury.

Dublin.—The success of the School of Engineering, established by the
Uaniversity in 1842, bas exceeded the expectations of its fonnders. Seventy
stodents at present are altending its classes. The conrse of instruction
lasts for three years. At the end of each year the students pass an ex-
amination previons to their being admitted into & higher class, and a final
examinalion for the University diploma ; the wbole is under the control of
8ir Jobn Macneill, L.L.D., Professor of Engineering in the University.

Drainage of the Zuyderzee.—The works in operation for draining the Lake
of Hasrlem, seemed to have stimulated the ingenuity of the projectors of a
still more gigantic undertaking—the drainage of the Zuyderzee, which ac.
cording to a plan published at the Hague, is proposed to be effected hy the
construction of ao immense dike, cutting off the commonication with the
North Ses, and by forming a canal between Amsterdam and the coast, into
which are to be diverted tbe rivers which at present empty themselves into
the Zuyderzee.

Demolition of Trinity Chureh, Edindurgh.—The North British Railway
Company have projected tbe destruction of this ancient building, erected in
1462 by Mary of Gueldres, wife of James IL of Scotland, and containing
ber tomb, The condnct of the Commissioners of Woods and Forests io ap-
pealing to the magistrates for the preservation of this edifice, affords an ad-
mirable contrast to the cold, money-loving spirit which instigated its demoli-
tion.

A Gallery of Art at Calcuils has been projected. The Government offer
0 contribute 5000 rupees (£300).

Button, the ArcAaologist.—An eotertaioment in honour of this veteran
supporter of the cause of English architecture was recently given at the
Preemasons’ Tavern. We regret tosay that he himself was prevented by
indisposition from attending.

Buckingham Palace.—The demolition of the colonnade in front of the
south wing bas been commenced.

Trinity Church, Paddington.—The foundations of this charch have par-
tially failed : the cause is stated to be as fullows : The roads round the
site of the church bal been raised 16 feet above the natural level, the
bailding was therefore supported on brickwork 16 ft. 6 in. high, that its
base might be on the ground line. The embankments of the surrounding
roads baving slopiog sides, and the foundation of the church having veni-
cal sides, there was of course an intervening spice to be filled in: the
earth used for this purpose has pressed against the brickwork and caused
it to yield.

Submurine Telegraph.—The South Eastern ‘Railway Company bave ex-
hibited their confidence in this invention by making preparations to lay
down an electric telegraph from Folkstone to Boulogne,

New Docks at Wisbeach, covering 13 acres, are about to be erected by
the Eastern Counties and Great Northern Railway Companies conjointly.

Meddington Church has been restored. The stone work bhas undergone
exteosive reparation, and a new pulpit of stone has been erected.

8t. Germain L’ Aurerrois.—At this church, one of the most interesting
Paris, a chapel painted by M. Amaury Daval, bas just been exposed to
view. and four others by different artists at Notre Dame, de Lorrette, and
8t. Sulpice, will soon be completed.

Hely Trinity Church, Liverpool, is nearly completed. The style is the
Decoruted, und the material red freestone. The chorch bas a spire and
trans-pts. The benches are fitted up with Honduras mahogany, and poly=
chrome decorations are used as borders to the windows. Mr. John May,
of Liverpool, is the architect.

DREDGE'S SUSPENSION BRIDGES IN INDIA.

For the following particulars of another failure of these bridges in India,
taken from the Caleuita Star, October 5th, 1846, we are indebted to the
aliention of & correspondent in Calcutia, who states that the bridge ai Jin-
gurotchy was erected by military engineers, but that the iron work was
seat W order from England.

“ It is with deep regret we announce a melancholy and most fatal accident
whicb has happened at Jingurutchy, nine miles this side of Jessore. The
bridge there, recently completed by Captain Duncan, of the Engineers, hus
fallen. The chains gave way when the bridge was crowded with people,
and at the moment three boats were passing ander it, which were sunk
with all their crews. Our informant says the loss of life had not been
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ascertaived whben a messenger was sent off to Captain D, with the report
of the disaster ; but he computes it at 100. We earnestly bope this may
prove over the mark. We believe it was only the other day the bridge
was examined by Major Sage and two other engineers, and favourably
reported on.”

The following paragraph appeared in a second edition of the same

paper ;—

¥ We bave since learnt from Captain Goodwin, of the Engineers, that this
bridge was constructed in England by Mr. Dredge, the patentee, aud that
Captain Goodwin reported unfavourably upon it on its arrival here; and
also the committee, who examined it after its erection, decided that the
stracture was only fit to endure the weight which would be placed on it
by ordinary traffic. On the occasion of the sad accident in question, some
five or six hundred persons were on the bridge for the purpose of witness-
ing a poojah, and the accident was mainly owing to a sudden rush of the
whole crowd to one side of the bridge, which onr readers may remember
was the case in the Yarmouth catastrophe, which happened about a
twelvemonth ago. There is no doubt but that on such an occasion there
shonld l:'v? been police stationed to prevent the structare from being
overloaded.”

THE GREAT BRITAIN STEAM SHIP.

Mr. Brunel bas addressed to the proprietors of this vessel a report
dated December 14th, of which the following is a brief analysis:—

The ship is at present comparatlvely little injured. The strains and
damage sustained are entirely local, and not communicated to the whole
bull, as would have been the case in a wooden vessel, under similar cir-
cumstances. All the ivjuries done to the Great Britain might be repaired
if she could be got into dock.

To this object all attention ought to be turned, as the ship would scarce
pay the expense of breaking up ; and if she were brought into port ex-
actly in ber present coadition, she woald be worth from £40,000 to £60,000.
It would require, at least, three months to complete the means of floating
ber, and in the interim it is necessary that she should be protected aguinst
the effects of the sea. To this eod, Mr. Brunel proposes to erect—not a
fized breakswater, which has been already proved impracticable—bat a
mass of fagots, used as in the protection of sea-banks in Holland. The
strongest coaviction of the sheapness and efficacy of this plan is expressed,
though * few parsons who have not seen the effect of a sea beating against
fagots will share in it.” The fagots are to be packed closely against the
ship’s exposed side for a considerable thickness and up to the level of the
deck. The whole is to be bound into a compact mass by rods, driven
through the fagots vertically, and is to be attached tightly to the ship
by iron chains. Aboat 10,000 fagots wonld be required.

So much for the means of protecting the vessel—next, as to the mode of
subsequently raising ber. Mr. Brunel is of opinion that this cannot be
well effected by flotation. There are only 10 feot of water at ordinary
bigh tide, and she has worked herself 5 or 6 feet into the rock aod sand;
The weight to be raised is 2000 tons, and therefore if the buoyancy of
Goating camels were resorted to, the apparatus wonld have to be of eoor-
mous maguitude,

It is recommended that, instead of hydrostatic, mechanical power should
be employed, and that when the ship is raised sufficiently to aliow the
repairing of her bottom, she should be rendered water-tight, and then be
towed to Liverpool or Bristol.

4

MENAI TUBULAR BRIDGE.
EXPERIMENTS AT BLACKWALL,

‘We have on one or two recent occasions witnessed experiments made on
the huge model of the proposed tubular bridges of the Cbester and Holybead
Railway, under the able direction of Mesars. Hodgkiuson and Fairbairn, when
several other eminent engineers were present, The principal object of the
present experiments has been Lo ascertain the proper proportions of the sec.
tional areas of the top and bottom of the tabe. Great additional strength
has beeo obtained by stiffening the side plates with vertical ribs of T iron,
attached at equal intervals tbroughout the whole length of the tube.

In the first experiments, the sectional area of the hottom plate being 32§
square inches, of the top 24 aquare inches, and the sides 10 inches, a weight



of &8 tons produced a deflection of 3:2 inches. This weight was allowed to
remain till the following morning, and the increase of deflection was found
to be inconsiderable. The tube being subsequently laid on its aide, in order
to test its lateral strength, it was found that 9 tons produced 2inches deflec-
tion, and 12 toms, the last load laid on the tube im that positiow, produced
3§ inches total deflection, including that due to the weight ,of the beam
iteelf.

In the concluding experiments, Dec. 23, it was determined to load the
model bridge till it was broken. The fallowing table exhibits the deflection
corresponding to sach load :—

Igcrhaﬂ. Load. Dellection.
0.1 .. . . .. 81,0120, .. . . . 076 inches
3 .. .. . . 790 . . . . 1-31
3 .. . . . 83310 ., . . . 191
4 . . .. lesss2 .. . . 338
5 .. . . .. 117,526 . . . *77
s .. . . . m.w . . . . 298
P ‘weigh d\er ining 9 da SR 4
ame t remainin . . ¥
9 .. e . . ,567 ! y.. ve .. 838
100 .. . . . 1“.852 . . . . 348
11 . . . .. 149,684 ., . . . 870
12 .. . . lbl,772 . . . 381

With the last load, equal to 671 tons, the beam broke,

In order to s right apprehension of the manner in which the fracture ok
place, it must be understood that the thickness of the bottom plate had
been greatly increased near the middle point of the model by additional
plates, which were continued for 20 feet on each side the centre; and it was
where the thin part, or single thickness of the bottom plate, commenced
that fractare took place. The bottom plate was torn asunder with a very
irregular line of fracture, not contiguous to the rivets. The vertical or side
plates also gave way, but in them the rivets (24 on each side, of i iron)
were actually cut or sheared asunder, the rivet-holea being perfectly unin.
jured. The top or cellular plate remained perfoet.

These experiments have suggested several improvements of details in the
bridges to be comstructed over the Menai and Conway: but at present the
medifications are not defined sufficiently to be laid before the public. The
utmost precautions have boen taken to secure the sirength and stability of
the preposed structures. The greatest credit is due to the skill and persever.
ance displayed by Messry. Pairbaimn and Hodgkinson, and other gentlemen
called in by Mr. Stephenson to carry en the investigation, and also to the
yiberality with which expensive models have been provided.

LIST OF NEW PATENTS.
GRANTED 1N ENGLAND FROM NOVEMBXA 25, 1846, Ta nxceExaxx 31, 1846.

Six MontAs aliewed for Burolment, unlest olherwise expressed.

Henry Robert Bamsbotha m, of Bradford, York, worsted-spinner, for *‘ [mprovements
In combing wool.”—Sealed Nov. 25,

James Bullough, of Blackburn, Lancaster, and Adam Bullough, of the same place, for

* cortain Improvements in looms for wearing.*—Dee, 1.

Henry Brldcn of Cmydon. Surrey, coach-bullder, for * certaln Improvemests in rail-
way-wheels.”—

Wiltlam ﬁomu,ofChnpﬁde. city, merehant, for * Imp ts In ‘machl
sewing or stitching various fabrics.”—Dec. 1.

Willlam Johnson, of @rosvenor Wharf, Millbaok, gentleman, for * certain Improve.
ments in machipery for ralsing or lifting and lowering weights or ponderous bo dies,”'—

Geom BlUno. of Droltvlch. Wi nalt fact
in ring salt.”—Dec, 1,

nlch-rd love. of Coleman.street, City, merchant, for * certain Improvements in pav-
ing streets, roads, yards, and other aces, over which carriages and bessts of burden
have to pass.”—Dec. 1.

Jacques Francols Pinel, of Lyons, France, cheml ts in grinding
wheat and other grain,”— ' Dec. iyo ! ’ gro

y for

, for ¢ certaln Improvem ents

for * Imp!

Samnel Cunliffe Lister, of Manalngh near Bradford facturer, for * Improve.
ments in combing wool.*~Dec, 1.
Willlam Mayo, of Silver-street, City, i , for ¢ Imp in the manu-

facture of aerated liquids, and in lppnnnu used for such manufactures, and whep pump-
ing the liquids, and also in bottling flulde.’’—Dee. 1.

George Fergusson Wilson, of Belmont, Vauxhall, Sumy. lg.em.lemln, and John Jack-
203, of Southville, Wandeworth-road, for “ Imp of
bb; tnlulng fatty and olly matters, and nannlumrhg cudko and nl.ht-ugﬁu N

‘Whtiam Johnson, of Grosvenor Wharf, Millbank, Westminster, gentleman, for * cer-
taln [mprovements in propeiling carriages on nn\nn."—Doe a.

Joseph Bancroft Reade, of Stone Vicarage, Aylesbury, Buckingham, clerk, for “ certain
Improvements in Inks, -nd in the process by whlch the same are mmfutured.md the ap-
plication of some of these pr 1o the p ot certain salts.”—Dec. 8.

Thomas Cradduck, of Blrmingh ] for [ ts in steam engines and
bollers, and in mlchlnery connectad therewith.”—Dec. 8.

Willlam H. Fox Talbot, of Lacock Abbey, Wiits, Esq., for * Improvements in obtain.
ing and applylog metive power."’—Dee. 3,

Edmund Morewood, of Thornbridge, Derby, merchaat, and George Rogers, of Swearn-

» Derby, merchant, for ¢ Improvements 1n the manufacture of fron into sheets, plates,
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Eugene Basile, of Rouen, Fra f , far # I ts ln obtaining heat
during the manufacture of coke, nnd lpplyl“ mch Dheat to various purposes.” (A com-
munication.)—Dec. 7

Jobn Dacle, of Foxley, Kennington, Surrey, gentieman, for “ an improved apparatus o
b.nthchcdu;boound’lhou fotlhpuyo;o of protecting the wearer Mptpl.hanl
mud In walking.”—Dec, 7.

Samuel Clift, of West Bromwich, Bulord. gentleman, for * certaln Improvements tn
the distillation of tar and pitch. n—Dec. 8.

Alexander Baln, of Hu.)om -street, Edioburgh, decldc‘l englneer, fur - eenlln Im-

prov fn tr snd ncdving electri P and In
A th Y "-D“‘
loonPooh.otthc Patent Bill Ofice, Londo for ** Lmpsr ts ln the
construction and

working of electric hlcgnplu, and in uppmw- connected therewith,
partly applicable to other purposes.” (A communication.)—Dee. 14,

James Yates o!luborongh, in the parish of Rotherham, York engineer, for “Im.
in the co blas Dec. 14,

ne of t furnaces.”—
John!nlq, nlor, of Nottingh dyer, for “ Imp fn dressing or Snishing
lace, and other fabeics.”*—~Dee. 14.

‘William Loogmaid, of St. Halen’s, Lancaster, tleman, for * Improvements in the
masufacture of alkalf and chlorine. - Det, 14, " © ! i
Elljab Gallowsy, of Bnalnghnm-unet. Stnnd lﬂddhux. civil engineer, for “ Im.-
prevements in 4 and in I sod ml lny-. e Duc. lt.
Johu Shaw, of Bhdbum. Lancaster, for * certaln fm) ts in hix
paratus for earding, drawing, slubbing, and roving cotton wool aad other lhnu
stances.”—Dec. 14.
James Cartar, of Oldham, L y P , for *“an Imp P—Dec. M.
Charles Ford, of Shelton. Stafford, engineer, for “ Improvements ln the mumhﬂnn of
pottery or earthenware, and in the tools, instruments, or app T emplond
part or parts of which fmprovements are applicable to other ﬂnpwpo-u. '—Dec. 14,
Heury Bieasdale, of Chipping, Lancaster, roller-maker, and Wﬂlhn Rydu, of Belton,
o mwmﬁqh':lg'{nmw” ol rotiors. Geeh i machinery o reparing 45 spin
to be em n -
ning col&n and other fibrous substances,”—Dec. 14. yRep &
ohi Todd,c(Glugovmglneﬂlndwmhm" of Birmingh t
J . the rails on eertain parts of rallways.”—Dee. 14,
Johx. Chubb, ot St. Paul's Churchyud. City, for * Improvements in locks and latches
to be used for fastenjugs.”’— Dec.
Bcnjlmln Vlckeu, of Sheﬂdd, Ym hire, hant, for *‘an the me-
] chirog or for dell Ietun, I(uu. and od:c characters.'”
(A eonmunkndon )=Dee. 14,
Jeremish Camplon, of Somers-place, Hyde-park, Middlesex, gentl for 1
xlnbum in soldiers’ belts,and improvements (o facilitate the carrying of knapasciks.”. Dec.

A Skt

y for

Thomas Friend chHmn,o!Newwut-nfon -Tyne, lhnbmku and John Falkous,
of the same place, gas engineer, for Y—Dee, 15,
Mark Bingley, of Cannon-street, London, o l... T ts in bookbind
ing, and in vnving mw'hh uud in bookblnding, lpp)lnble lllo to other weavings,
in for, and and other books, and ln
type therefor and other -ndlnp:nnna rlnklod, g:,nnhted.w mottied
plper for bookbinders o ets, applicable to the edges of books, and in graining
or chequering Russia or other leashers.”—Dee. 15,
Richard Turser, of Hammersmith Works, Dublin, and Bath.-place, New-road, Middle-
sz, for “Impe in the 3 oroobo{nﬂnymmmd
ﬂoon of other buildings.” —Dcc 15.
Walter 8marst, junlor, of Leather lane, Middlesex, lithographic printer, for *‘a new or
improved lithographic printing press.”—Dec. 21.
John ‘Watson. of Glugow, manager to Mesers. Glimour and Kerr, power.loom cloth
er, for * Impr in weaving by Jacquard looms by power.”-—Dee. 21.
Peter Borrle, of the C inories, City, engineer, for * Lmp in the con-
struction of plers and harbours.”—Dec. 21.
John Jennings, of Ollerton, Chuur, (armer, for * certain Imp. in hipery
or apparatus for threshing.”—Dec. 21,
Richard Boyce Osbom of leoﬂci Ireland, dvﬂ engheer, for * certain Improve.

m-h in beid ‘and 4 (A }—Dec. 21.
in printiag stuffs,

lehn(}onln,oﬂ’u'l.l. f y for ¢ Inap!
paper, and other matters.”—Dec. 21.

Moses Poole, London, gentieman, for ** means and apparatus for administering certain
matter to the lungs for medical or surgical purposes.” (A communicatisn.)—Dec. 21.

Joseph Whitworth, of Mapchester, engineer, for * Improvements in machinery for
kmitting.”’—Dee. 21.

Augustus Applegarth, of Dartford, Kent, calico
chines for printing paper and other fabrics. h—Dec. él.

Moses Poole, London, g for * Impr ts in 'mn-euginn, and machinery
for propelling machioery and flulds.” (A communieation.)—~Dec. 2

Antoine Ptrpl of Patle, ndneslo for * certaln Imp
plaiting and b !“' ” (A tion.)—Dec. 21.

John Perry, of Lehxlur, wool-combh manufacturer, and James Noble, of the same place,
wool-comber, for “certaln Improvements in combing wool, and In preparing wool for
combing and carding.””—Dec. 21,

Plerre Frederic Gougy, of Let , Midd! 1 for * Impmvemenu
in apparatus and machinery for nhing, lm.lu, and otherwise moving heavy bodies.”—
Dec. 21.

, for * Impr ta io ma-

In i

y for

TO CORRESPONDENTS.

Sir Howard Douglas requests us to state tbat he will in a short time
reply to the observations on the Strength and Stability of Hungerford
Bridge, in our last (December) number,

H. S.—The second letter was, we suppose, intended to prevent the pub-
lication of the first, which would otherwise have been inserted. Perhaps
our correspondent will write again after reading the letters on the subject
in our present number.

Received : * Ancient and Modern Architectare ;” ¢ Life of Gandon ;”
X Y Z, North Wales,—Next moath,
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COLOGNE CATHEDRAL.

(With en Engraving, Plats V.)

Tt is not a century since Christian architecture was praised for its
barbaric magnificence. The admiration accorded to it differed in
degree, bat was identical in natare, with that given to the grotesque
Indian pagoda, or the fantastic extravagancies of Louis Quatorze.
Vitruvios had reduced the proportions of temple architecture to nu-
merical calculation, and shown how many times tbe height of a co-
lumn should exceed its width: but as there was no book extant in
which cathedral srehitecture was similarly treated, it was condémued
as voeystematic and ipharmonious. The plumb-line and foot-rule
were then the critic’s stock-in-trade; with these implements the
% poble art of criticism” was worked oot with all the mechanijcal pre-
cision of plane surveying.

After a time, however, the bright thought was snggested that,
perbaps, the medimval architects were not the barbarians they had
been taken to be; that, with all their caprices and apparent defiance
of rule, there might be some method in their madness, if it could but
be found out, It was questioned whether there might not be other
harmonies more subtle than those which are capable of being settled
by the multiplication-table. - And when these heresies in architectore
had once been started, tbey were not forthwith silenced as visionary
but, on the contrary, spread’and multiplied-‘exceedingly. It is trud,
that the orthodox Academies and “Jegally constituted authorities”
had nothing to do with the ptomulgation- of -the. new dogtrines, and
that ome of those Royal Societies  who have been kind-epough'to.
nndertake the protection’ of art—namely, the Académie¢ Royale, des
Besux Arts at Parls—did iu its wisdom prohoonce, in June 1845, n'
strong avathema aguinst the revival of Pointed ‘architecture. But,
votwithstanding the resistance of .this and other very solid - bodies to
external pressure, it bas. become moré or less evident.to all who ara
concerped in the matter, that.the.opposition, .whether passive.or
active, was quite too late'and might be ‘safely disregarded. - ’

Now, smong all who love Art for its own sake, and who can, theres
fore, sppreciate its existence independently of the aid of arithmetic,
a general conviction seams to be growiog up, that the most eloquent
defeoce of their doctrines has been set forth on the banks -of the
Rhie. Uoiversal consent appears to point to the fact’ that tlere
stands the noblest and mightiest,of all monuments of medimval thought
and skilL—The CaTHeDRAL OF CoLoGNE, wasted by time und the
elements, despoiled by French soldiery, despised by classic connofs-
seurs, and peglected by its own proper guardians, has come to be
considered the most beautifal of poems which mu’n hand bas ever
written in stone.

But this builded poem, thongh it excel all othen fo beanty. is yet
ove of the least complete;.so to spuk only a few books of it remain,
and those have been sadiy marred by the rotes and emendations of
commentators. Accordingly, the promnlgatou of the new architec-
tursl doctrines were desirous to repair the injuries which fulse friends
sud professed enewies had inflicted upon Cologue. But the work of
reparation had scarcely been begun, before it was fourd out that
ancther work, far more maguificent, might be attempted with every
prospect of success—namely, that of completion. Now, in order to
comprehend the maguitude and buldoess of this project, it is requi.
site to understand clearly the originai plan zud design of the building,
snd to what extent the intention of the first architects bad been
carried into offect.

The desigo’ of the building comprebended, in the first place, two
enormous towers at the west end, surmounted by spires; snd ‘this part
alone, sa it surpassed in maguitude everytlnng similar to it in the
world, so also would Lave been superior in the costlinesss of'its de
corations. For the spires were each to have attained the height of
536 feet—a height nearly dooble that at Lincoln, and exceeding that
st Salisbury by 132 feet; and the profusion and delicacy of sculpture
woald bave ontvied Strasburgh itself. The height of the nave in-
teroally was to have been 150 feet, and some idea of its magnitude
may be formed from the assertion, that it is of sufScient capsoity to
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oontain the Chapel of King College, Cambridge, completely with-
in it. The nave at Cologne was to bave double aisles, inclnding
which, its total'breadth wounld be'the same as its internal height,
pamely 160 feet. The approximate equality of the breadth and
height of the nave is observed in most of the English cathedrals.

Besides the parts described, there were double transepts, and
beydnd them the stately choir delineated in our engraviog, which is
the only complete part of the building. The external height of the
choir is 208 feet—as nearly ss pomble the height of the tomers of
Westminster Abbey!

* The total length of Cologne Cathedral is not very great compared
with its width, being 500 feet. In this respect it is exceeded by

. three of our own cathedrals—Winchester, Ely, and Canterbury, and
. équalied by two others—York and Lincoln: and it is curious to ob-

strve, that while in these edifices the length is six or seven times the
breadth, it the great continental church the length is ooly three times
and ore-third the breadth. -

Of the vast pile thus contemplated, comparnuvely littls has been
actually executéd.” The choir, as we said, is the only somplete part.
In each transept a portion of the east walls is erected. Of the pave
lmle is built, and there exists a great gap, which’'is covered in by
temporary walls and roofs: the nortliern aisles are in the most perfeot

- condition, seven compamnentn in their roofs bemg groived over, and

the windows being ﬁmshed and filled with stdined glass; but in the
louthern atele the, wmdowu had only reached {he springing of their
arches. . Inthe grand western facade of the’ cathedral there is a large
vacant, space between the north and south towen, and of these
towers, the southem only had reached to the helght of the nave und
ohoir-roofs, the northern being only just commenced.

»» It will be seen, therefore, that the work of completing this Cathe-
gral excels in. magpitude that of erecting almost any other. And
this consideration alone can give us an adequate notion of the bold-
bess and enthusissm which must have actuated the Germanic nations
when they undertook this gigantic task: for though the mere magni-
tude of the work may be understood from the- foregoing dimensions,
their.variety and intricacy can only be ascertained from minute local
fnspection. The. ‘tracery is different in evesy window (the manufac-
ture of “Gothic* wxndb!u” at'so mnch a'dozen being a somewhat
Iater mvenhon) The whole structure, as may be seen from the view
of the choir, would tower above d ‘forest of finials, pincacles, and
fiying buttresses. Every part seems literally eovered with the luxu-
flant overgrowth of delicate seulpture—rich canopies for figures of
the ulnt.l. crockea carved into the semblance of roses with the
minuteneu of nature; every beautiful form which Flora could sug-
gest, and every strange form which a fantastic imagination could
c(eate, seem here embodied ln stone. Amidst flowers and folinge
and clustering fruits, ' sppear strange fabulous monsters, dragons,
griffins, and winged unicorns. The demons and hobgoblins who, as
every one knows, used in olden time to play such terrible pranks
about the mountains of the, Rhine, here live again, long after the
printing press aud the steam engine bave laid them low.—As you
walk round the building, look up suddenly, and you will probably see
some fantastic merry devil grinning at you from beneath a water
shoot or corbel ; suddenly turn the angle of a buttress, and you find
that a troop of little imps bave been watching you round the corner:
while within the gorgeous choir, solemn figures of the saints look
down from their lofty niches, and gigantic angels seem to hover high
up above the altar. Touwards dusk, it requires strong nerves to look
at these mysterious forms without awe, for they gaiu in apparent
sise, and Jook tenfold more mysterious, in the twilight ; and po one,
probably, would like to be locked up all night in Cologne Cathedral,
with no other company than these saintly effigies, the sepulchral mo-
numents, and the reliques of the Three Kings.e

* The account of the works of Oathedral will be ) with additk
En vings: hnlnonqnov; wmnﬂmnmmbmwhﬂn
ailhsbaud’s Anclent and Modern Architectare.”
———
]
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HALL OF LIBERTY (LIBERATION), KEHLHEIM.

It is not only by its pregnant historical and ethic ¢haracter, but by
the massiveness and sterlingness of its architectural conception, that
this mooument (called forth by the will of the King of Bavaria) de-
serves especial attention. Thus, Liberty Hall, with its huge broose
memorial tablets, will infuse new ideas and thoughts in the mwind of
pations, which, however they may be imparted, we are much in need
dl

Kehlheim is situated about four leagues above Donaustanfs op-
posite which latter place the Walhalla reflects its shadows in the
waters of the Danubs. Celebrated for years past by its valuable
limestone querries—avother comideration Las induced Lewis J. to
select it for the site of his sew oreation, vis., it being the place where
the Ludwig eanal disembogues into the Danube. In the nearly right-
angle space which the river and canal form here, the lrrain ascends
considerably, and forms, towards the Danube, sn elevated steep wall
of rocks. ‘It is on this commanding plateau that Liberty Hall is being
erected. The main structure, 8 huge rotunda with a dome ceiling,
forms a oclo-decagon (Acheeneck) of 206 feet diameter in the greatest
width of the hall, exclusive of the outer groined vaulted arcade that
surrounds it; the outer hall abuts to a height of 60feet (including a
flat roof) against the dome structure, and round the outer vaulted
hall extend the groined vaulted arcades, of a joint height of 22 feet,
incladiog the groining. Tbe building will rise, up to the highest
point of the lantern in the cupola, to the elevation of 175 feet.
The height from the vaulting to the entablature is 100feet. Beneath
the latter extends the onter tricmphal-area, consisting of double
arch-openings, separated by two pilasters, all round the octo-decagon.
Above the entablatare, three steps sorround the outer dome vanlting.

The staire, from the entrance, lead up tohalf the height, straight to
the matn building; they then branch off, laterally, in $wo ascents. If,
therefore, we step in the oentre of the bailding, we are sur-
rounded by a cycle of columns, whose diameter, from the centre of
one colunm to the opposite eolamn, threugh the diagonal of the ro-
tunda, messutres 100 feet. Righteea columns rise from the floor, on
the radii of the octo-decagon. They are monoliths of granite, and
measure (inoluding bases and capitals, of white marble) 27 feet, and
have a diameter of 4ft. 4 in. Above these, spring ciccular arches
with archivolts, also of white merble, and the eighteen mural surfaces
sbove them are of yellow marble ; on these are inscriptional tablets of
white marble, The space above the eighteen mural susrfaces is di-
vided by double arch openings, with pilasters and semi-columans.
Behiod these, extends the inner triumphal area. Above these arch-
openings of the inper triumphal area, the vertical portion of the
building extends to a beight of 84 feet above the iuner floor. The
inner dome vaulting rises thence to a height of 80 feet up to the
lantern, whose diameter in the clear, is 31 feet. Behind the circle of
columns, on the ground floor, extends an arcade with groined vault-
ings, which the architect intends to dress with dark red marble, the
effect of which will be surprising. This arcade is surrounded by a
eella-wall of 8 feet thickness, which latter divides the inner from the
outer arcade. According to these measurements, the plan, elevation,
and sections of this gigantic structure may be easily conceived.

This hoge rotunda and cupola structure is merely destined to be
the shell of its interpal, strictly monumental, kernel. If we again
go to the centre of the podium of the hali, under the lamtern of the
capola (which alone will light this huge space), we shall see ourselv es
sarrounded, at the distance of 40 feet, 'by s riog-formed stylobate,
which bas oo entrance, save by one opening, opposite and in a right
line to the main entrance of the hall. On this (continuous) stylobate,
stand, in a circle, thirty-four colossal Victories, in pairs, close to each
otber, before the columns, and hoiding each other with ome handi
with the other, each pair grasps a bronze shield, made of the enemies’
cannon. On the gilded front of these shields are inscribed the names
of the different battles, &o., and the names of the leaders will be put
in the corresponding marble tablets on the same wall-face of the octo-
decagon. The backs of the shislds will not be gilded, for the pur-
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pose of showing the metal they sre made of. The winged Victories
are each 10 feet high, and of white marble, and form, with the mass
of shields which they bear, ap unterrupted and most imposing cirele 3
this being only open at one place—the main entrance. They are to
be made after models of Master (sic) Schwanthaler.

In conclusion, it is to be remarked, that the king of Bavaria has
ordered that not one piece of wood is to be used in this structure,
which will consist entirely of Kehlheim limestone, granite, Slander's
marble, iron, and copper, with which latter metal the cupola and the
entrance-hall will be roofed. The very foundation of the walls
bad to extend, at places, to the depth of 50 feet, owing to the in-
equality of the ferrain, is, In itself, a vast complex of numberless
arches and vanlts, well worthy the attention of builders. The inge-
nious manner in which the architect has executed the donble vaulting
of the dome is not to be passed over in silence. The name of this
wortby master is Sir Frederick Gaertner, P.R.A. of Arts at Munich.

J. L—v.

DISCOVERY OF TERMESSUS.

The site of Termessus, one of the largest and most important cities
of Asia Minor, has long been a matter of doubt. The recent travels
of Lieut. Spratt and Professor Forbes in Lycia, have however settled
the dispute, and to thase enterprising travellers we are indebted for
a discovery of great intersst in am architectural poiot of view, and
ene whioh adds to the records of ancient art a whole cijy filed with
Roman edifices, many of them very important and in an exceiloot stats
of preservation. Of these, oue of the principal is the ancient theatre,
which is minately described. The nature and extent of the discove=
ries will be seen from the following narration :—

“ The valley became more and move coufined. We were evideatly en-
tering an important pass; every here and thore were traces of fortifica-
tions : suddenly, in the narrowest part of the gorge, we came upon a raoge
of perfect and admirably built Hellenic walls, stretching across it, forti-
ﬂe;gy towers, aod passable only by the ancient and narrow pathway.
The fortifications meationed by Arrian, the pass through which the army
of Alexander marcbed, seemed before us, and at every tarn we expected
to see the walls of Termessus. QOur guide poioted to the summit of the
mountain above us, and said he bad heard of ruins there, About a mile
beyond the gateway, we reached a khan, consisting of three stone baild.
ings, and a cofiee-honse, kept by Turkish soldiers, acting as guards to the
pass. Here we put up for the night, not a little gratified by the assurance
given us by ooe of these men, that the report of ruios on the neighbouring
mountain was true,

Early in the morning we commenced the ascent of the mountaiv, to seek
for the ruined city. The first part was over steep and rocky ground, but
after a time we came upon an ancient roadway, leading towards an open-
ipg in the mountaiu side between two towering rocky peaks. Following
this road, which was buried in trees, and ensumbered by underwood, -for
an hour and a half, we suddenly came npon two ancient guard-houses,
almwost perfect, oue on either side of the way. We did not linger to 1race
any connecting wall, but hurried anxiously on with sanguine expectations,
For nearly & mile we met with no other traces of rains ; seme sarcopbagi
were at length discovered among the thicket, asd near them, ou the face
of & great rook, were carved in large letters, the words IIAATONIKO3
#IA020401.

Suddenly, after crossing a low wall, we emerged from the thicket, and
entered an open and flat area between the two great rocks, and walled in
by inacocessible precipices. Oun it ruins were profusely soattered ; nume:
rous tombs and sarcophagi, fallen buildings of large size, and a temple,
the oroamented doorway of which still stood, fronted by a goodly Sight of
steps. Fluted columns of large dimeusions lay strewed in fragments
upon the ground. Unwilling to delay until we had ascertained the full
sxient of the city, after a hasty glance we prooeeded to the upper end of
the platform. Here the valley became more contracted, and a strong and
perfect wall was thrown aocross it. Within this, rains of nobler style and
more perfeot preservation appeared, especially a palatial building of great
extest, having nomerous doors and windows, agd almost perfect to the
roof ; like the others, it was constructed of rectungular blocks of lime-
stoue, without intervening cement ; before us, on what appeared to be the
mountain top, a third wall appeared, to which we ed, expeeting te
find the acropolis. Hitherto we had met with no mention of the city in
any of the inscriptions, but, on ascendiog to the last-mentioned wuall, we
came upon an inscribed pedestal, which assured us we were iu Termessus,
& name shouted out by the finders with no small delight, and echoed by
the old rocks, as if ia confirmation. It must bave beea new to thom after
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Maving rested so long anspoken. On renching the third wall, our surprise
was great at findiag that ki 0 we been wandering as it were oaly

ia the vestibale of the city, and that Termesens jteelf was yet to eome,
built oa the mountain top, even as Arrian bas recorded, It stood ou s
tform, sarrounded by a satoral wall of crags, three to four bundred

t bigh, except on the east, where it termioated in a tremendous pre-
cipice, diving into a deep gorge, openiog into the Pamphylian plain.

crossing the third wall, our attention was first attracted by an
avenue, bordered ou each side by a close row of pedestals, terminated at
each end by pubdlic buildings, apparently temples. These pedestals were
almont sH inscribed, and the inscriptions in good tion. One of
bem was of peculiar interest, confirming this site as Termessus Major,

EPMRIIEANTON MEISONON NOALX.

Abgve the aveano to the west, appears 1o have been the habitable por-
tion of the city,—the buildings there, which are all fallen, baving the
aspect of the remains of dwellisg-houses. To the south and east the
groand is covered by public edifices, many in tolerable preservation, others
prostrate,—ail of substantial architecture. In the ceotre is an open
Jevelled space, which, from an inscritlion, proved to be the Agora. In
the midst of it stands an isolated rock, about fifteen feet high, surmounted
by & plain sarcophagus, below which,at the head of a fight of steps,
bewn oot of a rock, is a recess with a seat (a Bemat). There are also
miches for votive tablets. The area of the Agora is undermined by exten-
sive cisterns, the roofs of which are supported by massive pillars and
arches, This area seems, during the Middle Ages, to have been inclosed
by the walls and cells of a monastery, ose of the very few remains of
Christien origin at this site. Termessus was the seat of an episcopal see.
Around the Agora are the most importaat public buildings ; the most per-
fect of these is a great square erection with highly finished walls, orna-
otented with Doric pilasters, and having only two windows, placed high
up. A smaller and similar building stands behind the larger, the most
promivent objest among the ruins, and by its side a second, in froat of
which sre two pedestals, bearing inscriptions, oge in honour of Plato, who
appears to have been beld in high esteem by the Termessians, and the
other dedicated to the Muses, of whom this was probably the temple.
By the side of the Agorsa, and oa the left of the great square building, are
the fallen remains of a Doric temple, appareatly (from aa inscription) de-
dicated to the sun. Some of the blocks are of Parian marble, and are
fragments of sculptared friemes. A search and excavation among them
would most probably lead to the discovery of many works of art.”

ANCIENT SYRACUSE.

Paper read by 8. Anaxrir, Beq., 8¢ fAe Royal Institule of British AreM-
tevts, Jan. 11, 1847,

The ancient Syracuse occupied the first rank of all the cities of
Hcily, or Magna Grecis, in roim of extent and political importance ;
aod there are few remains of ancient cities, even in Greeoe herself,
which are more interesting to the scholar or the antiquary.

- 1 visited the ruins and the modern city in company with some
fellow-students in the summer of 1822. The classical interest of
the spot, the beauty of the situation, and the splendour of the climated
(ooted by Cicero for its sunshine in every day of the year) were such,
thet not even a week’s painful imprisonment in the quarantine, on a
sabsequent ocoasion, could dimioish my feelings of admiration for
this renowned spot.

The present paper being principally devoted to the architectaral
deseription of the ancient city, I will not occupy the time of the
meeting with a long account of its history: it will be sufficient for
our purpose merely to refer to the tradition of its having received
113 inhabitants, in very early ages of the world, from Egypt and Phoe-
meia; that they were driven out by the Siculi, who, in their turn,
were replaced by a colony from Corinth, led by Archias, one of the
Heraclide, in the second year of the eleventh Olympiad, or about
732 years before the Christiap era. The city was named by them
Ortygia, or the island of qualils (the same name was originaily given
to istand of Delos).

We have the usited testimony of ancient historians and poets to
the effect, that the city rapidly increased until it arrived at so great
ao extent, and to such a degree of splendour, that Thucydides (long
before it reached its sammit of prosperity under Dlonysius) acknow-
ledged it to be equal in size to Athens; and Cicero mentions it, in
one of his oratious, as the largest and most magnificent city in
Greeoe.*

- The city was under different governmeats until freed from the ty-
ramny of Thrasybulus, 446 B.C.; and sixty-one years afterwards it was
wsnrped by the Dionysii, who were expelled by Timoleon, 343 z.c,
The celebrated part it took in the wars with Carthage, its memorable

* Urbem Syracusas maximam esse Grmcarom urblum pulcherrimamqus omninss saps
Seciptis—Cic. Orws. 3, th Yor, b, I, ceans
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confliets with the Athenians, and its sad and mighty fall, after endur
ing a three eﬁem-n’ siege by the Roman conqueror, Marcellue, are
events 30 well known to every scholar, as to require no further allu~
sion to on my part at this meeting.

In after years, the Saracene completed the ruin the Romans com~
menced ; and A.p. 827 Syracese resigned to her rival, Palermo, the
groud title of Capital of Sicily. From that time the eity bas dwin-

led into comparative insigni e. Her popolation at the present
time does not exeeed 13,0003 and that commerce which once filled
its glorious harbours with the ships of Rhodes, Alexandris, and Cap-
tbage, is now confined to a few speronarss engaged in a miserable
coasting trade,

Syracuse is said to have derlved its name originally from the
neighbouring Marsh Syraco (now called I Pantano), and sitwate on
the right beok of the Anapos: it was afterwards called Tatrapelis, o
city formed of four distinet quarters, and these were named Oriygia,
Acradina, Tycha, and Neagolis,

According to Strabo, the circait of the ancieat walls was 80 stadie,
or 224 miles, including the suburb of Epipol®, which waes to the west~
ward of }’Ieapolis, a:l eoumnd”;d:ae v‘v le citm the extremity
of Epipole was an almost imp e fortress, Earyale, men-
ﬁone% Livy, and other historiuns. ey

The great port of Syracuse—one of the finest in the Mediterra-
nean——is about five miles in circomference. As you eanter from the
ocean, to the left hand is the rock Plemmyriom, distant from the
opposite shore of Ortygia about balf a mile. It was across this en~
trance to the port that the Syracusans, b{ advice of Hermocrates,
threw a strong chain, and thus blockaded the Athenian fleet.

In modern times, the Fent port of Syracuse has its name convected
with a glorious event; for it was here that Nelson revictualled his
fleet previous to the battle of the Nile. The lesser port is oo the
other side of the island OrtyFia; it was called Portus Marmoreos,
according to some authorities, from the bottom having originally been
paved with marble; but perhaps with more probabilty from the
costly buildings which lined its shores. '

I will now endeavour briefly to describe the four quarters of the
city, commencing with the most ancient one. Ortygia was formerly
considered the most important part, in consequence of its command~
ing the entrance to both the ports. The tyrants established their
residences in this division, and added, from time to time, to the forti-
fications. The Romans also, when masters of Syracuse, ed the
sitoation of Ortygia in the same important light, and prohibited any
native citizen from residing in that portion of the city.

The Temple of Minerva was the most sacred and lymporunt build~
ing in Ouggia : it now forms the cathedral, or duomo, to the modern
city, to which purpose it was converted duriog the 12th century,
when the Goddeas of Wisdom was obliged to resign her shrine to
“Our Lady of the Columns;” for sucks was the change in the dedicas
tion of this edifice.

The temple was of the Doric order, peripteral and hexastyle, with
fourteen columns on the sides. The lower diameter is about six feet
seven inches, and the height twenty-eight feet ten inches. The cha-
racter of the order resembles the Agrigentine examples.®* Twenty-
one columns of the Peristyles, with portions of the entablature, are
still standing; but, uufortunately, they are built up in the outer walls
of the duomo. The two columns of the Posticum also remain. The
columns, unfortunately, have been disfigured with modern plaster and
additional mouldings; and it is much to be regretted that these, by
some oversight, bave found their way into an important work on
Magna Grecia, and are there shown as part of the ancient work. Rt
was only after much evtreaty and persuasion, and offering ample se-
ocurity, in case of injury, that the church authorities (who, unfortus
pately, in Sicily, are not so devoted to archmological pursuite as the
clergy in this country) gave us permission to raise a scaffold, and clear
away these unseemly encumbrances, .

Cicero has given us an excellent description of the gorgeons mag:
nificence of this temple, which, -puegnl:{ the piety of i!arcellus, was
stripped of every thing but the roof walls by the rapacious Ves-
res. “Its doors,’ says the Roman orator, “ were the theme of uni-
versal eulogy, exhibiting the labours of Hercules, curiously wronght
in ivory, the angles of each -eﬁmne anel being adorned with goldvn
bosses of exquisite workmanship, while a Medusa's bead, formed of
the same rich material, shone above the portal, surrounded with it
bristling snakes.” We learn also from Atheneus, that u the em
terior summit of the roof was elevated an enormous shield, conse-
crated to Minerva, and visible to a great distance by the reflection of
the solar rays. A custom prevailed among the Syracusan sailors, to

¢ 1 have ahown the capitals half the real sise. The anta cap may be consldered s a
#9004 example of the farcurite Becco ¥l Civetm, ov Owl’s Beaknoukiing of the ancienees
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secure a safe retarn from their voyage, of cafrying from an altar near
the Temple of Juno some ashes in a chalice, which, with fiowers,
honey, frankincense, and other aromatics, they cast into the sea as
soon as they were about to lose sight of thisshield. The interior of
the walls of this temple were covered with paintings, amongst which
was an equestrian combat of King Agathocles, one of the most es-
teemed works of Syracusan srt; this, with twenty-seven other ad-
mirable pictures, did the unscrupnlous Verres carry away. Accordi
to tradition, Archimedes drew an equinoctial live in this temple,
Mirabella says that in 1582 the commissioners appointed by Pope
Gregasy far the correction of the calendar came to Syracuse for tge
purpose of examining it. This buildlng has suffered mach from
earthquakes, but I strongly auvspect the hand of man has been the
great destroyer : the modern fucade of the Borromini school forms a
w\u}ge mixture with the rigid Doric of the ancient peristyle.

Of the Tewple of Diana, two Doric columns with a small portion
of eotablature alune remain. To judge of the effect of them is no
very easy matter, for the columns are unfortunately encased by the
.val{a of a modern dwelling, and the capitals are absolutely inclosed
in a wretched closet. Notwithstanding this sad modern degradation
of the great Diana’s fane, these scanty remains possess considerable
degree of interest, as belonging to the most ancient temple of Orty-

a; aud it is a curious circumstance, that the style of the columns,
.with the bold swelling capital, strongly resembles the order at Co-
rinth, the mother city. The Selinus and Pestum examples have also
a great resemblance to it. The iutercolumniation must have been
very small, there being only 1ft 6} in. between the abaci of the two
capitals. Iam happy to state, that since my visit to Syracuse, the
Duke of Serradifalco (a nobleman so well known to us all for his suc-
cessful architectural researches in his native country, and for his con-
tributions to the library of the Iostitute), has discovered the lower

ortions of these columns. Near this temple stood the celehrated

ths of Daphue, so named from a luurel grove sacred to Diana: the
spot is now called Bagnara, and many remains have been discovered
Dear it.

The celebrated fountain of Arethusa next clalms our attention.
This classic spot, sacred to the nymph to whom divine honours were
offered, and upon whose shrine even Hercules sacrificed, still pours
forth its abundant supply of fresh water as of old, bnt alas how dif-
ferent its present state! It is now the public washing place of the
town; and when I saw it, a number of Hungarian soldiers were
lounging about it, enjoying their merschaums, unconscious of the fame
of the spot, or of the gibes and wit that the Syracusan laundresses
were indniging in at their expense.

According to Diodorus, the celebrated building, the palace of sixty
couches, which in magnitude and spiendour was so superior to the
temples, that the gods, from jealousy, are said to have destroyed it
by thunder, was situate in Ortygia. This, together with the palace
and gardens of Dionysius, the citadel surrendered by Dionysius to
Timoleon, the Palace of Hiero, afterwards the residence of the Ro-
man pretor and proconsuls, and the workshops of the infamous
Verres, have all disappeared, and their sites are now occupied with
modern fortifications, and narrow streets of miserable dwellings.

I now proceed to the adjoining l)%uarler of the city, called Acradina,
described by Cicero “as the second city, containing a spacious forum,
a beautiful portico, and an ornamental prytaneum, or public hall, from
which Verres stole the inimitable statue of Sappho, the great work
of Silanion.”” Of these buildiogs there are now no existing remains,
It is, however, probable that the Church of San Giovanni occupies
the site of an ancient temple; and Mr. Hughes, in his admirable and
elaborate description of the city, supposes it to have been the Temple
of Jupiter, in which Hiero suspended the Gallic and lllyrian spoils
presented by bim to the Roman senate ; and from & passage in which
Cicero upbraids Verres for allowing a Fintical corsair to sail into
the port, and penetrate up to the very lorum, we may infer that the
forum was placed near the Istbmas.

In this quarter of Acradina are several of those Latomis, or stone
quarries, which are so numerans in Syracuse. The most remarkable
one is perbaps the one attached to the Capuchin coovent, and now
converted into a garden, forming one of the most beautiful and retired
spots that possibly could be selected for devotional study.

There are also various subterraneous remains in this quarter, with
vaults constructed of earthern pots, and the ruins of a bath excavated
13 Landolina, in 1804, in which was found the beuutiful Torso of

enus, now forming the most valuable specimen of ancient sculpture
to be found in the museum of the modern city.

T'he celebrated catacombs are in the quarter Acradina, and whether
they are the works of the Syracusans previous to the Roman con-
quest by Marcellus, or subsequent to that period, is still a matter of
sonjecture, Mr. Hughes is inclined to attribute them to the Romans.
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At all events they are prodigious works. Denon deseribes them as s
perfect subterranean city. The prinoipal street o avenue in the
catacombs is about eighteen feet wide and ten high, with numerous
recesses and chambers on either side, with separate receptacles for
the bodies, in one of whieb I counted no less than fifteen divisions.
Swinburn relates that he saw a gold coin of the time of Icetas just
taken out of the jaws of & body found in a tomb here; this must have
been the Naulon, or Charon’s fare.

Along the main street, at intervening distances, are transverse
streets, forming at their intersections square and circular apartments,
which are generaily vaulted, and in some of them are conical aper-
tures for light and air. Around these chambers are numerous re-
cesses, symmetri(::hv formed. In some parts the walls are covered
with fine stuceo, there are the remains of painting, with mono-
grams and symbolical devices, the works probably of the early Chris-
tians. An old Capuchin monk acted as our cicerone in going through
the catacombs, and the effect of his slow and solemn step, and the
glare of the torches through this city of the dead, will not be readily
effaced from my memory.

Of the walls of Acradina there are still remaining considerabla
vestiges, and the rock itself is in some places formed into battle-
ments.

Not far from a gap in the rock, called Scala Grmea, where the quar-
ter of Acradina terminated, and that of Tycha commenced, may be
traced one of the principal gates of ancient Syracuse, and which, like
some of the other gateways, was admirably contrived for defence,
the assailauts being forced to expose their rigd! side, which was une
rrotected by the shield, to a great length of wull, and the missiles of

ts defenders.

From Scala Greea a broad road traversed the clty to the point
Ortygia, lined on each side by strong walls and towers, Fuzello
states, that a little beyond it, in the quarter of Tycha, stood the town
calied Galeagra, where & Roman soldier, during the conferences of
Epycedes and Marcellus, by numbering the courses of stone and come
puting their height, found the wall much lower than common opiuion,
and scalable by the ordinary ladders. By these means Marcellus took
the city in the night, during a festival of Diana, when the inhabitants,
more attentive to their superstitious observances than the means of
defence, were in a state of great intoxication.

The quarter, Tycha, is described by Cicero as the third city; and
he says it was so named from the Temple of Fortune within its pre-
cinots, and that it contained a spacious Gymoasium, and mupy sacred
edifices. Of this once splendid quarter of the city little now remains,
excepting large sepulchres cut in the Yocks, chavuels of aqueducts,
and vestiges of the city walls, To account for 20 large a space being
so completely cleared of the remains of the numerous buildiugs which
formerly occupied it, one is almost led to the suppositiun that, from
the facility of mmgort iieven by the immediate vicinity of the port,
the materials must have been trausported to other shores.

Neapolis is the fourth quarter or the city mentioned by Cicero, and,
us its name implies, was the last built. It was adorned with a theatre
of vast dimensions, two superb temples—one of Ceres and another of
Proserpine—and a very beautiful colossal statute of Apollo Temeniles.

The theatre is perhaps the most perfect of all the ancient buildings
of Syracuse. It was the largest io Sicily, and is computed tv have
contained 30,000 persons. Its situation, ou a risi ground, commands
s maguificent view cver the ports and surrounding country. The
greater portion of the seats are eut out of the living ruck.

In my examination of this edifice I had the great advuatage to poss
sess the elaborate and careful studies made in the previous year by
Professor Donaldson; and as these bave been given in so admirable
a manuer by that accomplished architect, in the supplemeutary volume
of 4Stewart’s Athens,” it is unnecessary for me to uttempt a further
description of 4 work slready so familiur to the members of this In-
stitute.

Above the theatre are numerous excavations in the rocks, remains
of water courses, streets, and sepulclires, One, more perfect than the
rest, is called the Tomb of Archimedes; and aitlough the sepulchral
stele, with the sphere and cylinder carved apon it, ure no lunger to
be found to authenticate its identity, one feels unwilling to doubt that
this must be the very mooument discovered by Cicero, and propounced
by him as the sepulchre of the immortal Archimedes.

Not far .from the theatre are the remains of an amphitheatre, which
was also in part excavated from the platform of living rock. The
arena, seats, corridors, pudium, subterranean cells, and water-ducts
are still eusily traceable. The construction is evidently Roman.

The extensive quarries, or Latomit, are principally in this quarter
of the city. They ure said to have been excuvated by the Athenian
prisoners, uod afterwards used as places of confivement. No greater
contrast can be imagined than their former with their present state;
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for those once gloomy sbodes of the victims of Dionyslus are now
floarishing with the luxurinus vegetation of the pomegranate and the
orange, and are watered by the transparent streams which still flow
siong the ancient chaunels; and the spot where the infamous Verres
incarcerated not only Syracusans, but Roman citizens, is now termed
“ Il Paradiso.” In this Latomia is the church of San Nicolo; under
wbich is a chamber excavated from the rock, 64 ft. 6 in. long, 22 ft.
6in. wide; and from the remains of a water-duct at one end it was
y used as a reservoir.

I must not pass by the curious cavern called the ear of Dionysius,
which is about 170 feet in depth, 35 feet in width, and 60 feet in
height. It is stated that Dionysius constructed this cavern oo acous-
tic principles, for the purpose of overhearing the conversation of the

isoners confined within its walla. There is beyond doubt a wonder-

| power of eonveying and increasing sound in this curious vault;
but an examination of it, including the somewhat hazardous ascent
. with ropes and pullies to the cavity near the top, impressed us with
the potion that this power, as is the case with most echoes, is more to
be ascribed to accident than to art,

Neapolis was also adoroed by a colossal statne of Apollo Temenites,
which stood proudly pre-eminent on a rising ground, and was pre-
served, says Cicero, by its magnitude, from the sacrilegious grasp of
-Verres. Suetounius states, that it was contemplated by the emperor
Tiberius to place it in the library which he had built, or restored, in
honour of Augustus; but that he was prevented by the Deity in a
vision.

The ruins of the Temple of Jupiter Olympius are situate on a gentle
eminence on the right bank of the Anapus, overlooking the great port.
Portione of the sliafts of two Dorie columns alone remain standing ;
but I am rather doubtful whether these are in the original position. It
is to be much regretted, that so little is left of this temple, which, in
its original state, was described as the richest monument in Syracuse.
In its adytum was placed the famous statue of Jupiter, estremed ove
of the three* most noble representations of that deity ever produced,
and from which Dionysius stripped off the golden mantle, replacing it
with one of woal, accompanying his robbery with the impudeut apo-
logy, that ?old was too beavy in summer and too cold io winter for
the king of the gods, but that wool was adupted for both seasons.

I believe I bave now generally, though I fear very imperfectly, de-
scribed the principal remains ofythe four quarters of the ancient city;
and I will trespass for a few minutes longer only upon the attention of
the meeting, by making some short observations upon the suburbs and
ontworks,

Epipole, so celebrated in the sieges of Syracuse, isto the westward
of Neapolis, on a spot (as its name imports) commanding the whole
city. It was inclosed by Dionysius wit‘lin those remarkable fortifica-
tions and walls said to have been constructed by him fo the incredible
short space of twenty days, and upon which he employed 60,000
workmen and 6,000 yoke of oxen.

It was also defended by a fort, which, according to Fazello, was
called by the Greeks Labdalo, but Mr. Hughes is of opinion (judging
from the descriptions of Thucydides and Dioduras) that Labdalo was
considerably lower in the descent, and that the fort in question was
the celebrated Hexapylon, a work coastructed with extraordinary mili-
tary skill and art. Mr. Cockerell (and I cannot appeal to a higher
authority in these matters) states that he considers the remains of this
fortress to be the most admirable specimen of ancient military arcbi-
tecture he had ever met with in all bis extensive travels.

The priocipal entrance is admirably constructed for defence, with
flank walls, from which the assailants were exposed to the attack of
the defenders. Some of the walls are of solid masonry, 12 feet in
thickness. Others, of that species of construction termed Emplecion,t
are fifteen feet thick. At two of the angles of the walls are square
towers of solid masonry, and there are several remains of fosses, 25 to
30 feet deep, cut in the solid rock, and defending the accessible ap-
proaches to the castles. In vne part is a subterranean ?un?e. nine
feet wide and twelve feet high, leading in an inclined plane {rom the
castle to the fosse, probably for the use of cavalry; and in other parts
of the walls are smalil openings, about two feet in beight, and sufficient
to allow a man to creep through, by which the sorties were probably
made.

The suburb of Epipol®e was terminated by a second almost impreg-
pable fortress, called Euryale, mentioned particularly by Livy in hia

account of the siege of Syracuse, by Marcellus. In the 17th century
the village of Belvedere was built on this spot, but no vestige of it
oow remains.

The river Anapas, so much vaanted by the poets and historisas of

& Oue, In the Roman capital, from Macedenis; o secend at Pontus; and the third at
Syrscam.~Cic. in Ver.. 3, Ui, Iv.
t Plia. Nat, Hist,, Ub, 36, ¢, 22,
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old, is now a small stream, and its banks covered with lofty reeds and
aquatic plaots, growiog so luxuriantly as almost to impede our pro-
ress in a small boat. e contrived, however, to reach the beautiful
ountain of Cyane, a natural basin of about 50 feet in diameter, and
celebrated by the poets as the spot where Pluto made his descent
with Proserpine. We here saw the elegant Papyrus plant growiog in
eat perfection, and it is said to be the only sput in Europe where
this rare plant flourishes. :

It has been remarked that there is no ancient example of any state
30 circumscribed in territory, extending so far and wide its influence,
as Syracuse. Io military fame she was equal to Lacedemon, and con-
tested successfully with the Athenians for naval pre-eminence! Her
laws excited the admiration of Aristotle. The great Thebao bard
sung the victories of her conquerors in the games of Greece. From
her power emanated the colonies of Acre, men, and Camarina.
Her resources were so great, that Gelo offered to assist the Grecian
states in their armament lﬁnimt the Persians with 28,000 troops and
200 Triremes, and, in addition, to supply provisious fur the entire
army of Greece, duriog the continnance of the war; and the perfee-
tion she had attained in the fine urts was such as to softenthe hitherto
rigid habits of her Roman conquerors, to refine their taste, and to ex-
cite and ensure their clemency.

Fazello tells us that her skill in works of gold, silver, and embroiderv,
was proverbial! The extent and magnificence of her buildings we
bave already adverted to. The superb medallions of Philistides sufs.
ciently testify the auperiority she bad attained in the numismatic
art; and of the extent of her scuiptural embellishments we may form
some idea from the remark of Cicero, that the Syracusans lost more
statues by the rapacity of Verres than they did men by the viclories of
Marcellus.

The indefatigable Capodieci* preseuts us with a glorious llst of
warriors, statesmen, poets, philosophers, and men of science, whom he
claims for Syracuse ; and proud indeed must that city be which conld
Eroduce Agathocles and Dionysius as commanders! Philistus as an

istorian! the poet Theocritus, and, greater by far than all these, her
own Arcbimedes !

1 trust this feeble attempt tn describe the ancient Syracuse, will be
excused, with all its imperfections; and most amply shail I be repaid
i/ the ioterest of this meeting has been in the least degree promoted
by a short account of that city, where the friendship of Damon and
Pythias was fostered, and whose inbabitants derived their greatest
pleasore in listening to the verses of Euripides!

* The compller of forty folio volames on the antiguities of his native city.

INSTITUTION OF MECHANICAL ENGINEERS.

A second meeting of the promoters for establishing a natiooal * Instita-
tion of Mechanical Engioeers ” was held at the Queeu’s Hotel, Birmiog-
ham, oo Wednesday evening, the 27th ult.,, when it was at once resolved
to establish the Institution. The meeting was attended by Mr. George
Stephenson and about 70 other gentlemen. Tbe object in establishiog the
Iostitation was explained by Mr. McConaell. It is to enable mechanics
and engineers engaged in the various maoufacturing and railway establish -
ments of the country to meet and correspond. The early progress of the
Institation baving been briefly sketched by Mr. McConueil, and the formal
resolutions adopted for conducting it,—

The President elect (Mr. STePugnson) addressed the members at some
length, adverting to the dificulties he bad eocountered in his owa early
career, wheo, withont edacation, assistance, or apprenticesbip, aod in the
face of a vast amount of prejudice, he had succeeded in battling his way,
until success crowned his exertions. He enjoined perseverance as essential
to a young engineer, pointed out the folly of attempting impossibiiities, for
there was, he said, a law which governed mechanics, us everything else ;
there was a point to which mechenical skill could be carried, and o
further. Mr. Stephenson concluded by observing that he should aid this
rising Institution by every means in bis power, The council, and other
officers were afterwards appointed, and a general meeting of the members
is to be held quarterly. A dinver afterwards took place; aod in the
cosrse of some observations during the after sederunt, Mr. Stepheneon
said—~* I have worked my way, but I fiave worked as bard as any man
io the world, and I