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ABBL, F. 8., compound of copper ‘and phosphorus, 163

Acid, cheaper production of pyrogallic, 28 ; new method of
obtaining chloroxynapthalic, 139

Addo;broolo G.,waste gas from open-topped blast fu y

29

Agrolites, fall of two, 313

Aérostation, bistory of, 47, 63 ; scientific, 33

¢‘Affradatore,’ the, 333

Aget's fan blowers, 331

Agricaltaral chemistry, discoveries in, by Dr, F. O, Oal-
vert, 348, 267, 382, 299, 376, 306; machinery of the
United States, 395; railways, 313

o) quin’’ Wi oki,'’ the, 364

Alkali waste, utilisation of, 358

“Allemanias,”’ 153
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perties of, 210
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y of, 217

American emery, 98; ironclad trials, 189 ;
beavy, 200; marine engine trials, 363

Ames gun, the, 1

Ammouiom amalgam, theory of the oconstitutiom of, 293;
supposed compound metal, 293

Amos and Anderson’s tubular bollers, 361

And Prof , oh 'y of wool, 85

Anhydrous liquids, the solvent properties of, 359

Animal charcoal, revivifying, 345

Animals, congelation of, 390

Aunnuals, 404

Ansell’s fire-damp indicator, 267

Anthracite ooalfields of Pennsylvaaia, 323

Appold, the late Mr., 152

Armour plates, testing of, 391 ; plating, 339

. Armstrong 8ir W. G., ohain testing machines, 164

Artificial aventurine, new kind of, 2377; ocold for the ex-
traction of sugar, applicatioun of, 148; light for photo-
graphy, 358

Atlantio tolegragh, 31, 41, 96
tlantio teleg , 31, 47, 965,
deep sea lonmngn. 184

Atmospheric insulation, 346

Actoms, size and weight of the, 326

Axvon’s briock-making machinery, 261

Ay'on’s improved plan of drawing coals, 69

BAILEY, 8., Bouth Staffordshire coalfields, 179

Ball and jet, ths, 381

Barmouth viaduct, 144

Barometer, new, 347; variations of during the gales,

393
B ic reg ion, new method of, 328

gunu, W. F., contact ol‘ bydrogen flame, 347
b r rloity, 19
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Baaulch's boot-making machinery, 133
Bayliss’s punching machines, 199
Beaufomé’s gas furnaoce, 16
Beckton's blast furnace, aod the manafacture of pig iron,

220
210; of Jime, pro-

locomotive,

111, 113, 1185, 130, 143, 403 ;
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Beoquerel’s thermo-electric battery, 98
Bell, A. H., tel i

tances, 279, 296
¢ Bellerophon,’’ the, 184, 200
Bennett, H., puddling iron by machinery, 165
Benzgoio acid from napthaline, 129
genzan'l oasting sue!, 198

Mr., of cast steel, 168

Bertsch’s eleotric telegraph protectors, 100

Blackfriars Bridge, 189

Blasting agent, another new, 278

Boats, propelling, 285

Boiled iron, 243

Boiler Association, Mavchester, 9, 131, 281, 391 ; explo-
slons, steam, 307 ; feed-water apparatus, 346; incrusta-
tion, steam, 101 ; the ** Field,’’ 15, Tv; work, punched
v. drilled holes, 18

Boilers, attachment to steam,

Books, notices of, 17, 128, 117,

Bolts for shipbuilding, 70

Boulton and Watt, 341, 356

Bramwell, F. J., weldless tyres, ciroular rolling and rail.
way wheels, 213

Breakwater in Mount’s Bay, 267

eroy.' F. W, on aerial navigation, 178

. ! hive, 9

for measuring dis-

20
28, 32¢

Brewster, 8ir D., on patent rights, 361

Bridge, Blackfriars, 159; over the Niemena at Korvno,
314 ; Scheldt,Andenarde, 6 ; Sobuylkill, Philadelphia, 281

Bright, C. T., on the telegraph to India, 315

British Association, the, 147, 162, 178, 195 ; miaeral rich
in seriam, a, 359

Bromione and bromides, 380

Baffur spriogs, 119

Burgovoe, 8ir J , railways in war, 181

CALIFORNIAN diamonds, 83

Calorimeter safoty valve, 328

Oalvert, Profess ir, action of acids on metals and alloys,
;::; disooveries in chemistry, 248, 267, 282, 299, 376,

Candles, manufactare of, 116

Canham's blas' furnaces, 344

OCannon, new, 53

Carbon aad silioon, classification of, 66; compound seasi-
tive to light, 376

Carbonic acid, production of pure, 129

Carhart’s oscillating steam valve, 132

Casket portraits, 267

Caastio of soda from sulphate of sodium, 309

Oe & new hydraulio, 376

Oh l, revivitying animal, 245

Ohannel, date of the English, hy J. Prestwick, 10

Ohemistry, 148 ; applied to arts and manufactures, by Dr.
V. O. Calvert, 248, 287; di ies in agricultural, by
Dr. F. C. Calvert, 376

Chimboey tops and ventilators, 21

Ch, v hal a8 pi , the, 129

Chrimes's Hydrants, 68
Cirole, motion in a, by E. Sang, 10, 3¢

Cigar ship, 182

Ciarke, J., problem of the gyroscope, 365
Claxton's improvements in railway carriages, 108
Club 8now, the Smithfic1d, 371, 388
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Olyde shipbuilding, 153 ; steam dredgers, om the construo-
tion and working of, by A. Dancan, 37, 51
Olydonics, Professor, 8. D. Tiliman, 40
Coalflelds of Bouth Btaffordshire, by Prof: Jakes, 230
ut shell chacooal, ahsorbent power of, 359
Coalfields of Pennsylvania, the anthracite, 323
Qologne Exhibition, steam fire engines at, 4
COolomb’s flashing signals, 84
Combe, J., variable speed, 378
Combinstion ratchet hrace, 385
Combustion of fuel, facilitating the, 408
Compasses and asting magoets, 88
Oondensers, injection, 113 ; sarface, 137
Oonnecting rods, 375
O k's distilling hyd bons, 183
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Aotion of acid on metals, T. L. Phipson, 316
Anchor trials, W. Roberts, 382
Atlantio cable, 0., 187; J. Hope, 13; and its fallare,
Benjamin Cheverton, 120; tel ph, W. Wright, 41;
C. P. Aston, 41; oable, F. Denby, 89, 121
Breech-loading orduanoce, 11
British rainfall, G. J. Symons, 350 :
Out-irotlnnu. J. Norton, 382; rified cannon, J, Nor-
ton, 316
Cattle plague, the, J. Bruoce, 231 .
Ooxnl‘:: b;idgu, 9 W. Phipps, 86; Writer of the
riicle, 72
Cigar veseel, the, J. Kennedy, 1863; R. Aytoun, 169
Combastion of coa! in furnaces, Enquairer, 334
Compound guns, W. Palliser, 301, 316

Finch, Dr., on the utilisation of blast farnace slags, 164

Fire and burglar alarum, 219

Flreproof flooring, Phillips’s, 391 .

Fleitman’s process for ohtaining oxygen, 316

Flux for use in copper smelting, 98

Flying machine, 20

Forbes, Dr., minerals from South America, 179

FWormio acid, industrial preparation of, 263

Framees potilinn macninery in, by M. Gandry, 318
4000, machinery in, by M. ry,

Fronch enginoeridg factures, 328 ; gun of the futare,
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Friotion of engines, 175
Fuowel aud measure, combined, 69
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Gases contained in molten iron and steel, 375 ; diffasion of,
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Gaudry, M., paddling machinery in Franoe, 278
Gauges, rain, 144
Goography and hydrography, 149
Goologic origin of the South Staffordshire iron ores, 359
Geology, 148 .
Gerstenhoffe:’s furnace for smelting copper ores, 210
Giffard’s injeovor, by L. Olrick, 395, 409
Gilroy, Mr., on a coal-washing machine, 69
Gioning cotton, 207
Glaisher, Mr., mapping the moon, 163
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Compressed moist hot-air engine for marine purposes, T.
Parker, 333
Conduotion aud inductive dation, 8. Taylor, 307

Daniell’s battory, J. P. E.. 12

Plyiog machines, M. 8., 41

Frenoh gun-of the tature, W, Palliser, 253; P. M. Par.
sovs, 333

Iron and granite forta, Ironsides, 382

L(::; draaght roller ship, T. Moy, 316, 366; W. Barber,

, 349
London Association of Foremen Eagineers, J. Newton ,56
haanical flying hines, J. Parker, 12
Negative alip, Helix, 221; J. Elwin, 283; T. Moy, 201
Peat fuel, A. O.,
Problem of the torpedo, A Naval Officer, 269
Rain ganges, A,169; E. H. Olark, 237; J. F. E., 253
Reoent improvements in the steam engine, An Old SBub-
soriber, 41
Revivifying animal charooal, O. Gerken, 185 .
Safety gunpowder, O.. 121 ; lucifer matches, Inquisitor,
316; Bryant and May, 333; Paterfamilias, 333
Softening olay, P. Hart, 332 .
8tesl rails, J. Todd, 38
Sogar refloing, C. Gerken, 231
Svmonds ¢. Foxwell, T. E. Symonds, 89
I'he gna question, A. B. T, 263
Times ou the patent laws, T. M)y, 185
Torpedoes, W. Smith, 237 .
Tubalar boilers, C. F. T. Young, 398
Use of n, J. Maciatosh, 316
Watering cattle waggons, A. J., 321; W. R., 237
‘Wave-line theory, F. Denbv, 121
Correspondents, 11, 35. 41, 56, 13, 89, 105, 131, 137, 154,
169, 186, 201, 221, 238, 283, 269, 285, 303, 318, 334, 350,
366, 411
Cotton ginning, 207
Cotton hair, dissolution of, by J. B, Danoer, 25 ; press com-
pouand, 300
Oowper, E. A., a new ootton gin, 181; blowing blast
farnaoces, 165
DAGLISH, Mr., on a new water gauge, 69
Desains, M. P., on the emission of lami
a red heat, 71
Despatch, pneumatio, 291
Detection of very small q
trum analysis, 343
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Glaisher’s report of the balleon committes, 195; night
balloon asoent, 236 ; iations of the b ter, 393
Glass, col ion of, by selenium, 277; king, experi-

meats in, 323

Glyoerine for moistening modelling clay, use of, 311 .

Gold ooina, fulsification of by means of iodine, 263 ; in the
interior of the earth, 146; the ooloar of, 179

Goodman, J. D,, the gun trade,180

Granite and iron fortifications, 349

Graphitio acid, forwation and t

Graphotype, 313

Graving dock at Jarrow, new, 197 .

Gravitation and its relation to universal foroe, by H. F.
Walling, 284

Greenway’s rail way turntables, 131

Greenwell, on sail ropes, 69

G imshaw, Mr, W. D., high speed compressed air hammer,
329

Gnaooyol stonse as fuel, use of, 194

Gun and shell, the Holland, 66

Gun competition, rifled, 191, 208 ; motion of advanoceof a
shot down the f;oro of a, 243 ; the Ames, 1; Ecricsson, 37;
French of the fature, 227; Scoit v. the French, 175 ;
trials, 267

Gun cotton as a motor of y, 83 )
progress of, by Mr. Prentice, 219, 331 ; new researches
respecting, 263

Gaaoery on board the * Soorpion,’” 131

Gunpowder, compressing, tor bla ting, 264 ; non-sxplosive,
37, 247; ; protected, 340 safety, 63

Guns, oompound, 316; the foroe giving rotation in rifled,
208; working heavy, 83

Garlt, Dr. A ,-naval and hydrographical telemetry, 359

HALL’S agricultnral machinery, 268

Hart's postage stamp aod gum label affizer, 381

Hawkins's diving mask, 4

Harrison, J., oleaning iron ships afloat, 135, 183

Hioks's steam engine, 85 .

Hodgson and Pitte’ combined drill vice and lift, 318

Hollow iron ship construction, 404

Holmes, N. J., district private telegraphs, 197

Hooper, W., oa india-rubber, 163

Hoosac Tunnel, the, 315

Hughes’ armuui-plated ships, 70

Hydrogen, oolouration of harning, by atmospheric air, 310;
flame, contact of, by W, F. Barrett, 347; remarkable
offects of, 293

ILLUMINATOR for opaque microscopic objects, H. L.
Smith’s, 3532

Iimeniam, existence of the metal, 310
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of, 318
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Drary's Inbricating cylinders, 214

.| Dablin watetworks, 83

Duncan, A., on the construction and working of the Clyde
steam dredgers, 37, 51 .
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tardati
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In:lnozlon spark, heat of the discharge upon the path of the,
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Injection condensers, 113
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Iodine and bromine, relative bund
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of, 343; prob

Electric waves in submarine telegraph lines, of,

388
Elecrricity as 8 moans of taking s>uandings in doep water,
342

E'ectro-magnet locomotive, 98, 232 ; motive foroe of voltaic
oouples, influence of heat vwpon, 376

Elements, natural grouping of the, 66

Embleton, Mr., on a coal-catting machine, 69

Eofleld rifles, converted, 143

Engine, double oylindec revolring, 72; heated alr, 347;
improved steam, 252; trial, competitive, 115; trials,
American marine, 262

Fngineering energy in America, 327

Eoagineering papers, 1

ox of, in C h ores, 263

Iron, boiled, 243 ; lleabls, 3 ; y haed,
389; first project, the, 3 ; for carbon aad silicium, affinity
of, 310; from phosphorus and sulphur, 146 ; influence
of the heat on the allotropic condition of, 326 ; Lake
Baperior, 270 ; ores aad their prodanots, English, 192
produce of Franoce, 381 ; properties of manufactared, 263 ;
rails, ¢ of, ; shipbailding g of, 308 ;
ships afloat, cleaning, by J. Harrison, 135, 183 ; the quan-
tity of, in blood, 82; unprecedentedly pure, 66

Ironclad trials, American, 159

Is nitrogen an element ? 24¢

Ivory, artificial, 263

JACKSON and Glaholm's beer pum,|
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Eogineers, Institute of Civil, 9, 315, 361, 393; Mechsaical,
297; Northern Institution of Mining, 35, 83, 69, 236;

society of, 409

Engines, adhesion of | tive, by V. Pendred, 294, 311 ;
friction of, 160, 175; paddiewheel, 64 : screw, 80, 409 ;
steamfire, at the Oologne Exhibition, 4

FEoglish iron ores and their products, 192 °

Eseom steel works, the, 152

Eseex coast, reclamation of, 19

Ethoology, 148

Exhibition, the first industrial, 19

::xhibulan 01‘1801, the French, 100, 261
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Exylosions, gas, 215

Explosive suhstance, a new, 89 -

FAIRBAIRN, Dr., on gun cotton, 181 ; Atlantic telegraph
oable, 164; oonstruction of iron ships, 165

Ferrosum and ferricam, vslue of, 263, 217

‘* Field *’ boiler, the, 15, 70

) H.,

ps, 261
J tion of the South Staffordshire ocoalfield,
196

Johnson, W., parallel jaw vice, 3719
Jowett's rail and railbearers, 167
Jukes, Professor, coalfields of South Staffordshire, 230
KNAB'S improved motive pow;r, [ 1]
Kaowl ing and windl

, Mr., J., p 8 g engives, 83
LAKE Saperior iron, 220
Launch of the ** Lady Derby,’’ 231
Lavoisier, 80 "
Laws g ing the attractive foroe of elect gnets, 98
the patent, 98

Lea, M. C., invisible photographic images, 106

Lead, erosion of, 117 ; poisoning, 117

Leather, artificial, 36

Leeds Association of Foremen, 37

Lenoir gas engine, modification of the, 311

l..v:ok,'g., P i air engine and coal-cutti
197
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Light, notion of, upon aalphide of lead, by Dr. D. 8. Price,
247; another new, 98; emission of, 843; mechanical
equivalent of, 129

Lindner’s breechloading canvon, 35

Literary and Philosophical 8ociety, 393

Liviag bodies dyed by aniline, 327 .

Looomotivés, manufactars of Americhn, 844

London new water supply, 346

Looms for weaving, improved, 5

Lanar photographs, 284

J.unglev’s s*eam engine, 103

MAOADAM, Dr., o:pnno fibre or Spanish Rtrass, 198

M'Kay’starnscrew for Geneva watches, 383

Mackeosie's rollers fot drawing fihrous inaterials, 116

M‘Nauuht'e washing snd drging wool machine, 394

Maddison, P. W., on pumping engines, 69

Maynesia, hydiradlie properties of, 390

Magnesium as the positire element of voltaic batteries,
263 ; thermic equivalent of, 18

Magnetieal dip instraments, 31

Maguets, compassing and adjnsting, 88

Mangaaese ores in Nova Sontia, 327

Manure, manufacture of, 380

Markham, C. R.,.:P a Polar expedition, 180

Marley, Mr., ou safety cages, 89

Mirtin, opening dnd closing carriage-heads, 248

Matches without phosphorus, 82

Maynard's machinery fot catting agricultural produce, 250

Mercurial air pump, Professor Poggendorff's new furm of,

13

Metﬂllo tungsten, introduction of, into commerce, 82

Metalloids not simple hodies hat compound, 316

Metals, in cerite and gadolinite, 87 ; polishing, 104

Me:eorology, 148

Microscopic examlihation of Atlantic mad, 337

Mineral wcalth of the Island of Sardinia, 82

Minerals, utilisation of waste, 259

Minimetric analysis, by Dr. A.8mith, 36

Misoellanes, 11, 26, 41, 58, 74, 89, 108, 121, 137, 154, 169,
188, 201, 231, 238, 753, 285, 302, 318, 834, 350, 366, 385,
398, 411

Monra's heating stesm bollers, 138

Morgan’s iron-gonverting machinery, 150

Moticn of advance of a shot down the hore of a gun, 243

NAPTHALINE, bongoic acld from, 129 ; industrial appli-
cation of, 129

National defentes, our, 339 ; Rifle Astociation, 347

Nature of the invisiblo photographic imace, 246

Narval and hydrographical t/lometry, by Dr. A. Guarlt, 359 ;
and milltary siznalling, 9

Navigation of the Thamos, 96

Naylor, W., improved safety ralvo for steam engine boilers,
97

Negative slip, 389

New method of emnloying sunshine, 246

Newton’s manufacture of printing type, 84

Night ballooa asoent, Glashier’s report of, 336

Nitrobenszol, pofronous properties of, 327

Nitrogen, alleged compound nature of, 328

Nitro-glyoerine fot tise in blasting, 146

Notes on new discoveries, 3, 18, 34, 50, 66, 83, 98,129, 148,
194, 310, 229, 762, 177, 293, 309, 326, 343, 8569, 373, 389

Notioes of books, 17, 128, 177, 824

Nursey. P. F., sugar-making machinery, 211, 232

OBITUARY, 184

Olmstead’s {riction pulley, 151

Opaque objects, illamination of, by Mr. Danocet, 898

Ordnante, wrought-iron, 384

Ore, a new metalliferous, 332

Oasler, A. F., vatiations in themotions of the air, 179

Oxzygren as & means of ising t ption of
gas, 3¢; méthod of obtaining, 18

Ozoune, atmospheric, 390 ; the density of, 388; v. nitrio noid,

PADDLEWHEEL engines, 65
Paper as a matetial sugar moulds, 50; pipes, 49, new
material for, 363

Papers, eogineering, 1

Paraffin lamp bursiers, 103
Paris Exhibitjon of 1887, 983 ; Waolversal Exhibition, 197
Parsone’ machine for seedinvg and breaking flax. 33
Passage of the earth through the tale of a comet, 369
Patent laws, the, 95 .
Peace Jubilee, the, 73, 88 . ’
Pendred, V., adhesion of locomotite engihes, &¢., 294,
311

Peroxide ol iron, use of, for obtaining oxygen, 210

Petroletim casks, 133; in Fiintshire, 320 .

Phenomena by the evaporation of mixed liquids, 363

Phillips's girder and fireproot flooring, 391

Phipson, Dr., silitium in iron, 163

Phosphoreseence, new cases of, 310

Phosphoras, alleged new compounds of, 343

Photographioc tents, 51

Photographs by mechanical means, coples of, 105 : enael
oopies of, 210 ; permahency of, 161; vittiBcation of, 80

Piston rod guides, 193 ; valves, now, 368

Paeumatio deapatch, 291 ; railway, 231

Polar expedition, proposed Ruasd{an, 380

Preece's electric sigaats, 52

Prenltioe, Mr., progtess of gan cotton manufactate, 319,
23

Pressure piston packing, 288

Printing on & new principle, 194

Pseudoscopic vision, by J. B. Daheer, F.R.A.S8,, 33

Pulley~blocks, Weston’s differential, 387

Puanched v. drilled holes in boflet work, 18

RAHN'S patent dentiscope, 185

Ralway, an Anglo-Indian, 96; bridge, large iron, 345;
comuanies and public telegraphe, 104; Kust London,
261 ; shackle, new, 184; train communication, 101

Railways, pneumatic v. locomotive, 307

Rain gauges, 144

Rankine, Protessor, resistance of water to floating aud im-
mersed bodies, 165 ; thermodynamics, 163

Roduction of potassinm hy means of aluminiuth, 229

Researches on indium, new, 229

Raverberatory furnaoes, 49

RiL d-sh 1 1 ora 'Or

Rice’'s wheels and axles, 199

Rifle trial, 1165 1-in. guns, the rival, 405

Rifled gun competition, 191; guas, the foroe giving roda-
tion in, 208

Rifles, converted Kofleld, 148

Road steam carriages in India, 131

Roberta’s kcrew propeller shalt thrust, 103

Rod guides, piston, 193

Ronland, O., parkesine and its properties, 163

‘* Royal Alfred,"” the, 345

Rooke's doubl! eylméer oxp engine, 208

Rubidium and cmsium, new sources of, 343

Rubhies, artificial, 229

SAFETY gunpowder, €3; valve balanoce, 218

Sawumill, improved, 87

b 380; wib

currotits, 239

8xith's centrifugal sPPAratus, 183 ; illaminator for opaque
microscopic objects, 252

Smithsonian Institation, the, 99

Smoke consunption, 97

S8myth, J., on oxone, 106

8 iciety of Engineers, 409

Soda froth otyolite

oty , 390
Sodiam with meroury fob sxtrhttitg poid and siver ftom
their magrices, 3
Bolly, N. N., pun.motal’ tayers fof biass fartiacds, 397
Buinning machinery, 87

Spiral railways, 117
'lltr.. on the bombloation of iton with

Stahlachmidt,
oitrogen, 66

Stesm boiler explosion, 307; inorustation, 101; castitge,
fmptored, 200; ferry boats for Ginegow Hatboar, 339

Bteeiii cuttibg hard, 73; manulacture, 31; of oast) 168
rails, 200

Btewart, B., magnetit stormis, 168

Btone, artiflcial, 83, 184

Btreet railway lridges, 31%

Sugar-making machinsry, P. ¥. Nuthey, 211, 288

Sulphur fn (X atmosphete, 293; plastieity of, 399 ; Tilwe
of, in the 8wansea copper smcke, 220

Bunshine as a source of mechanieal power, 8

Surface condensers, 12y

8uspending vehicles, 183

8ymons, G. J., cainfall of the Biitish Isles, 179

Bynthenis of formic aéid, 810 .
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THE AMES GUN.

HE Ames gun once attained some celebrity
in America owing to the powers of en-
durance manifested by some which wereseverely
tested at the Washington Naval Ordnance Yard
and elsewhere. For many years past there have
been numerous, though unsuceessful, attempts
to make good wrought-iron guns of large
calibre. All sorts of possible and impossible
methods of manipulation have been tried, but,
up to a comparatively recent date, the results
have only been failures, more or less complete
in their character. As far as relates to guns
of small calibre a little more success has
attended the efforts of inventors, and wrought-
iron field pieces are now in general use in the
American army, But this success does not
appear to have led to the satisfaction of the
want which still exists for a gun of large
calibre possessing sufficient means of endur-
ance to make it a reliable piece, and which
wrought iron might naturally be expected to
furnish. Mr. Ames, of Connecticut, however,
aﬁpeared at one time to have triumphed over
all difficulties, and to have produced a
wrotight-iron gun which fulfilled all the re-
quirements of modern artillery. By his pro-
cess the size and calibre of the piece appeared
to be a matter in a great measure independent
of the practical difficulties of fabrication.
His small bores, such as 5-inch guns, were so
unburstable that it seemed as though nothing
could step in between them and perfection as
regarded endurance. But, on applying the
principle to ordnance of a larger calibre, some-
thing was lacking, for he does not appear to
have been more successful than his predeces-
sors in the wrought-iron large-bore line. The
Amesgun is formed by welding together in suc-
cession a series of wrought-iron dises and rings.
The dises are used to form the solid portion of
the gunat the breech, and the ringsthat portion
containing the bore. 'The construction of the
is commenced at the cascable. The rings
or forming the largest part of the gun are
each compounded of three_ concentric rings,
nccxuateli' turned and fitted together. These
compound rings are turned to precise shape on
their faces before the final welding to con-
struct the gun takes place. The centre
or immer ring projects slightly beyoad
the plane of the other two, in order to render
certain the perfection of the welding next the
re.

Some of these guns have been put to very
severe experimental tests at the Washington
Naval Ordnance Yard, as already observed.
One rifled 50-pounder, weighing 5,613 lbs,,
calibre 51 inch, density 6,761, and tensile
strength 66,175, was fired with 33 1bs. of powder
and sgell and shot weighing 373 1bs. The firing
was stopped at the 1,600th round ; according
to the official report it was discontinued on
account of rapid increase of vent. The vent
was not boucked, and no further trial of its
endurance was made, so that practically the
real merits of the piece rewain unknown. In
the report it is stated that a cast-izon 30-
pounder stood 2,000 rounds without bursting,
the model being the same as the gun mage
by Mr. Ames. This would lead to the infer-
ence that the Ames gun had been tested to its
limit of endurance. But the record does not
show thisto have been the case, and it by no
means bears out such a supposition. Another
of Mr. Ames’s guns, of the same dimensions
as that just referred to, but bored for an 80-

under, wasalso tried attheWashington Naval

lard, The trials stopped at the 438th round,
but the gundid not burst. It may be here
observed that the Parrott 100 and 200-
pounders on Morris Island at the siege of

Charleston sustained on the average only 310
rounds each before giving out. This is the
working average, and is exclusive of those in
which the bursting could be traced to the pre-
mature explosion of a shell. In another in-
stance an Ames 50-pounder—an imperfect
gun—was tried at the foundry in Connecticut
with the view of bursting it ; the piece rested
on skids, eightinchesabovethe ground, and the
following tests were applied :—First round,
12 1bs, of powder and a 100 Ib.-ball; second
round, 16 lbs. powder and a 300-lb. ball;

third round, 20 lbs. powder and a 450-1b, | be

bolt. At this shot the gun recoiled 30 ft.
from its supports, and the bolt went through
two mounds of earth 10 and 12 ft. thick
respectively, and then 80 rods beyond. The
fourth round consisted of 201bs. of powderand
a 200-1b. bolt, loaded so that the bolt pro-
jected from the muzzle one inch, with the end
firmly resting against a block of cast-iron
weighing 2,800 1bs. The gun recoiled 60 ft.,
the cast iron block—which was 36 in. X 20in.
X 20 in,—was sent through a baunk of earth
12 ft. thick and 40 ft. be{ond. These severe
tests produced no visible effects upon the
iece, and did not appear to have impaired
its powers of endurance. The Ames gun
costs about 83 cents per pound, in the largest
gun, which is about 7 inches calibre, and
weighs 19,400 lbs. ; the cost is about six times
that of Parrott’s 8-inchzifle. But if on trial a
gun of large calibre fulfilling all the require-
ments of service should be found to be pro-
duced by Mr. Ames’s peculiar method of forg-
ing, its cost would scarcely be deemed an in-
superable objection to its adoption. In
wrought-iron guns the tensile strength and
the ductility of the metal are both brought
into play. The bore of the gun iu firing
rapidly receives a permanent enlargement
within the limit of rupture. To a certain
extent the piece is thus strengthened, inas
much as the surrounding metal is placed
under tension. The bore is thereby hindered
from stretching further, beyond the power of
the metal to stand. After the first fifty
rounds, if fired with heavy charges, there is
but little enlargement of the bore in wrought-
iron guns. They might be advantageously
bored a trifle smaller in the first instance
than the ultimate calibre, and then fired
with a few heavy rounds, after which they
should be finally bored to the proper dia-
meter.

So far, then, all seems satisfactory with
regard to Mr. Ames’s system in guns of
moderate calibre, but the matter assumes a
different aspect when viewed with relation to
guns of large bore. Some three months
since it was reported that one of Mr. Ames’s
large-bore wrought-iron guns had failed, by
being torn apart through one of the numerous
transverse welds which run entirely across
the gun. From the previous description, it
will be seen that these welds are unavoidable
in this method of manufacture. It is just
Eossible that they will prove an insuperable

arrier to the construction of a really sound
and serviceable gun of large calibre on this
principle. According to the New York Army
and Navy Journal another of these guns has
foiled on the first round, and in a precisely
similar manner to the first one. The gun was
fired with a charge of 251b. of powder and a
125-1b. projectile, and the result was a com-
plete severance of breech from muzzle through
one of the transverse welds. In manufac-
turing his guos Mr. Ames scts aside all
notion of anything like a scientific method of
procedure. His own account is that, in the
first place, he simply takes the best iron and
makes it in the most perfect manner. He
then bends and welds the rings, turning and
boring them so that they fit perfectly, and
when this is all well done the rings are welded
to the gun solid and sound, the gun being
then bored, turned, and rifled. By these
means Mr. Ames claims to make ‘ the longest
range gun, the strongest guu, both length-
wise and crosswise, and the most enduring
gun known.,” It is conceded on all hands

that the wrought iron used at Mr. Ames's
works cannot be excelled in quality ; therefore
so far Mr. Ames’s statement is borne out by
fact. But it is a different thing when the
character of the gun comes in question. Of
course no more satisfactory results could be
obtained from guns than those we have re-
ferred to at Washington and at Mr. Ames’s
works, and these are not the only examples
of the endurance of these guns. But it has
to be remembered that these were compara-
tively very small guns, acd, whatever ma
the cause, it does not scem that Mr. Ames’s
gun on a large scale turns out as goed as his
iron. His observation, that the iron is made
intoa gun in the most perfect manner, does
not yet hold good beyoncf the 5:1-inch bore,
which, by the way, was very heavy in propor-
tion to the calibre, weight of charge, and
grojectile. Taking the two cases of failure

cfore us into consideration, there is very little
room to doubt that, however correct the theo-
retical principle of the gun may be, the
method of manufacture is at variance there-
with. In each case the gun gave out through
one of the numerous transverse welds, which
extend entirely across the gun and into the
bore, where the rings forming the gun are
joined together. Now there is a liability in
any one of these welds to give way through
imperfect work. But thereqzes at the root of
the whole matter something even more im-
portant than this. In making these guns the
rings, as we have said, are brought to a
welding heat, and this very circumstance must
destroy the fibre of the iron, and so ruin its
character. The very principle upon which
scientific gunmakers depend for strength—
continuity of the fibrous character of "the
material throughout the piece—is here absent,
and the failures in question are olearly refer-
able to this evil. Guns of less than 13 or
15 inches are of very little use now in naval
warfare, and it seems clear that pieces of this
calibre are not obtainable by Mr. Ames’s
principle. To be of any service, too, a gun
should stand not less than a thousand charges
of powder, the charge being as large as is
consistent with useful effect. If, however,
guns of heavy calibre cannot be turned out on
the Ames principle—and there appears but
little hope for it under existing conditions—
it were better to confine this special manu-
facture to small bores, where it appears
eminently successful. But the failure of the
Ames large-bore gun cannot be accepted as a
proof that the production of heavy wrought-
iron or steel guns is a thing impossible.
Neither does it afford a plea for decrying that
class of guns, when made upon a sound prin-
ciple anf‘:‘ith good workmanship, The neces-
sity for obtaining greater and more reliable
strength than can be realised by the use of
cast iron is unquestionable. It therefore only
remains to pursue the question carefully and
assiduously, until a wrought-iron or steel
gun be produced which shall equal the 15-inch
cast-iron gun in calibre, and excel it in power,
both of projection and endurance.

ENGINEERING PAPERS.

F scientific bodies as well as individuals
are to be known by their fruits, and if
the test be applied to the Society of Engincers,
no difficulty will arise in assigning to that
institution a very high position in the order
of merit. The fruits it has brought forth in
the past ycar are certainly not wild grapes,
and, judged thereby, the socicty must stand
in an enviable relative position with respect to
some of its contemporaries, These remarks
apply with additional force when the compa-
ratively recent date of the society’s forma-
tion is taken into account, and it is by no
means uninteresting to trace its growth—as
we may do—by its annual productions. The
society, as the title-page of the volume before

* Transactions of the Society of Engineers for 1834 °
London : E, aad F, N, Spon, 16, Buklmbury, 1865,
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us states, was established in May, 1854, when
some half-dozen professional gentlemen met
together at stated periods to discuss matters
ot scientific and general interest. Since then
its numbers have imdua.lly inereased, until
the present year finds the members number-
ing some 360 strong. It is not, however, our
intention to go into the history of the society ;
that has been already done 1n our columns.

But we will simply notice the increase in its
literary importance as evidenced by its yearly
publications. Its literary career may be said
to have commenced in 1857, when its pro-
ceedings for the previous year were published,

and whioh were by no means incommodious to
the waistooat pocket. A year later it was
able to indulge in thirteen pages 12mo.,
which contained rules, list of members, and
the abstracts of seven papers, the latter being

very scanty. The Transactions for 1858 were
of the same character as the last, but they
extend to seventeen pages. In the following
year the abstracts were printed at greater
length, and [notes of the discussions were

appended, increasing the volume to forty
Fa.ges. Iu 1860 a farther increase of thirty-
our pages brought the book up to seventy-

four pages, one of the papers being illustrated
with a page woodcut. The Transactions for
1861 and 1862 contain respectively 125 and

193 pages, the illustrations both on wood and

stone increasing in the same ratio, whilst the
volume for 1863 counts 218 gages, and is
accompanied by numerous folding plates.

This steady increase in quantity has not been
unaccompanied by a oorresponding in-
crement in quality, which, after all, i®
ghg b;st criterion whereby success may be
Jjudged.

But returning to the volume of Transactions
for 1864, we may observe, first, that it has
increased in size to 8vo. and in bulk to 267
pages, each paper being fully illustrated with
numerous well-executed lithographs, Here
the improvement in the character and tone of
the papers is certainly very marked, and de-
notes a degree of care in preparation alike
worthy of the society and of the subjects
treated. The authors of the nine papers have
certainly shown as muoch good taste in the
selection of their subjects as they have skill in
elaborating them. They all bear very closely
on some of the most important engineerin,
questions of the day, and embody much sound,
practical information. The first paper is one
on Fuel, by Mr. Perry F. Nursey, and which
has reference principally to the relative powers
of coal and condensed peat for giving heat.
The paper treats generally the natures and
properties of various kinds of fuel, both natural
and artificial, and embodies the well-authen-
ticated results of such investigations as have
been made with the view of ascertaining their
economic values, their comparative evaporative
g‘owers, and their theoretical and actual duties.

ollowing out these views, the anthor considers
successively coal, coke, peat, and compound or
patent fuels. Mr. Nursey proves, from well-
authenticated data, that the heating power of
condensed peat is more than that of coal in the
proportion of about two-to one. In view of
the immense stores of peat in the British
Islands, and bearing in mind the exhaustible
character of our coalfields, the matter is cer-
tainly worthy of consideration. Diagrams of
various coke ovens and of some peat machinery
are appended. The succeeding paper is by
Mr. A. F. Wilson, and forms an excellent
treatise on the manufacture of coal gas. The
author ablg describes the process of gas making
as practised in the present day, giving seriatim
careful descriptions of the plant and machine
used in the process, and naming the best coals
now employed for its production. Coals from
the following mines are now generally em-
ployed by gas companies in the metropolis and
surroun in% district : — Pelaw, Leverson's
‘Wallsend, Pelton, New Pelton, Deane’s Prim-
rose, Garesfield, South Peareth, Urpeth,
‘Washington, Yorkshire, Silkstone, Haswell,
gVes't ear, Wearmouth, Brancepeth, South
rancepeth, and Ravensworth Pelaw, The

resulting products of carbonisation of these
coals, when an exhauster is employed, will be
found to give about the following average per
ton :—gas 9,500 cubic feet, coke 13 cwt., or
one chaldron, tar 10 gal., and ammoniacal
liquor 13 gal. In these the quantity and
quality of gas do not vary to any very exten-
sive degree. The author describes the entire
manufacture of gas, following it from the
retort house, through the various processes, to
the governor, and beyond that, through the
mains, to the consumer’s meter. = Both the
aper and the discussion which follows will be
?ound exceedingly valuable to all interested
in gas matters, the whole being accompanied
by a set of general and detail illustrations of
the entire apparatus used in gas maeking, test-
inﬁ and burning, )

r. A. Fraser’s paper on the use of the
Cornish pumping engine follows next in order.
Here we have a carefully compiled history of
the Cornish engine, and an able description of
it as now used. Mr. Fraser enters fully into
a comparison of the relative merits both as to
cost and expense of working the Cornish
engine, and the high pressure expansive
rotary engine. He is evidently strongly of
opinion that the falling off in duty of the
Cornish enﬁilne of late years is due to the
inferior quality of the coal used, and supports
his arguments b§the following fact :—At the
waterworks, at Kew Bridge, a 80-inch cylin-
der Cornish engine was worked for several
days from five boilers burning the best coal
that could be procured, costing about twenty-
five shillings per ton, The duty performed
was ascertained to be one hundred and five
millions. The fuel in general use is small
coal, costing ten and ninepence per ton, and
the average duty with this is sixty-two to
sixty-five millions, Mr. Fraser's opinion is
in favour of the Cornish engine, although, in
a very lengthy and valuable discussion which
followed, a contrary opinion is for the most

art obrervable, the majority of the speakers
geing in favour of the high-pressure, and
reﬁarding the Cornish engine as adaptable
only for exceptionable works. And this is
really the true state of the matter, for there
are circumstances where the Cornish engine is
admissible, but it caanot, or rather should
not, be applied indiscriminately. In the dis-
cussion Mr, W, T. Carrington, the present
gresident of the society, gave an elaborate

escription of the pumping engine of the
Brooklyn Waterworks in America. A great
mistake was made in designing and con-
structing this engine, which afterwards had
to be rectified at great cost before it could be
made to work with any efficiency. In a paper
on elastic railway wheels, Mr. Vaughan
Pendred most ably describes the requirements
for an elastic medium between the rails and
rolling stook of railways. He shows that the
repairs to the permanent way alone average
in Great Britain nearly 15 per cent. of the
total working expenses, oosting in England
about £220, in Scotland £142, and in Ire-
land about £84, Pper mile per annum. To
sum up what Mr. Pendred advances respecting
permanent way :—Conventional elastic way is
more expensive in maintenance than true
rigid way. Conventional rigid way is more
expensive in maintenance than conventional
elastic way. Most, if not all, forms of rigid
way are more destruotive to practically rigid
wheels than almost any form of elastic way.
The author shows that the idea of an elastic
wheel is by no means new, but that from
the first it was always sought to gain this
point, but by very variable means, ith re-
gard to the saving in tires and rails, Mr.
Pendred shows how well thisis effected by the
use of Mr. W. B, Adams’ method of placing
the elastic medium between the tire and the
rim of the wheel. Tires of Staffordshire iron
on springs have run a distance of 104,000
miles with ve little  wear, wililst
tires of Low Moor iron rigidly seated
on the same class of wheel were com-
pletely worn out in running the seme dis-
tance.

Considered from a practical point of view,

rhaps one of the most valuable papersin the

ook 18 that by Mr. M. Parkes on &e wrought-
iron road britfyées of the Charing Cross Exten-
sion Railway, Itgives an exhaustive account
of the construction of all the bridges. Com-
mencing with a brief sketch of the line and a
general description of the whole of the works,
the author goes on to desoribe in detail each
bridge in succession. There have been three
types of structure employed—the single web
girder, the box girder, and the bowstring

irder. In all the bridges on the Charing
Cross Railway a clear roadway, the full width
of the bridge, has been secured. Excepting
the Borough Market viaduct, this has been
obtained by the two following methods:—
First. In the case of spans up to (say) 50 ft.,
by placing shallow girders immediately under
the rails for the working girders, the two-face
girders, which have riveted to their upper
flanges a sheet-iron_parapet, being of lighter
section. Second. In the case of largor slfm’
the roadway has been formed by attaching
oross girders to two main girders. The follow-
ing are the three systems of road-plating em-
ployed : — First.  For the small spans,
wrought-iron arch plates {in. thick, are
riveted to the top flanges of the girders.
Second. For the larger spans, when the line
is straight, longitudinal plates 16 in. x {in.
centred with the rails, extend from end to en
of bridge; they areriveted to the cross girders ;
then, arch plates, § in, thick, are riveted to
their sides. Angle-irons, 3} x 2} X 2, are
substituted for the longitudinal plates at the
sides of the bridge. Third. Forthe preced-
ing case, when the line curves, the cross girder
has riveted to its upper flange a } in. plate,
5 in. wider than flange, and centred with it.
The space between two cross girders is then
filled in with flat plates,  in. thick, riveted to
plates on upper flanges of cross girders. To
the paper is appended a detail deseription of
the Hucgerford Railway Bridge, giving the
dimensions of all the parts of the bridge,
which is also done in the case of the road
bridges, and in most instances weights are
likewise given. The details of all the bridges
are further illustrated in a set of carefully-
prepared lithograYh drawings, and the whole
paper is a valuable addition to the records of
engineering construction.
lowed by an inberestinﬁ descriptive account of
the Erith explosion and repair of the Thames
embankment, written by Mr, Lewis Moore,
who, residing in the locality, was one of the
first to reach the scene of the accident. We
believe it was owing to Mr. Mooze's ene
and decision that the fatal disasters whic
must have followed an ineffectual stoppage of
the breach were averted, and a wide-spread
inundation prevented. The paper describes
and illustrates in detail the structure and
arrangement of the various buildings .used as
powder magazines in the marshes adjoining
the Thames below Woolwich. The author
also gives particulars of the effects of
the explosion, especially with reference to
the imminent danger of inundation
already referred to, and to which no less
than four thousand acres of land, covered
with habitations, were e;gosed by the
partial destruction of the Thames embank-
ment.,

The two concluding papers are practically
one, being by the same author, an upon the
same subject. Mr, Baldwin Latham’s name
is already familiar to engineers in connection
with the draina%e of the Fens of Lincolnshire,
and the repair of the ruptured sluices in 1862.
He has in the present instance written two
most elaborate papers on the supply of water
to towns, The author inquires into the
various methods that have been, and that are
still, adopted, to furnish supplies of water to
large cities or towns, and as all supplies are
furnished by the rainfall this part of the sub-
ject is first treated of. Following it, the
various sources of supply are dealt with in

This paper is fol-

order as they are more immediately connected
withit. A tabulated statement of many years’
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observations of the rainfall, in more than
one hundred and thirty different localities in
Great Britain, is given, which will prove of
great ﬂlpractical value to the engineer having
to deal with the question. The circulation of
water, its evaporation and absorption, are
successively noticed, and the rainfall collected
from roofs, water supplies taken from collect-
ing areas, and the quantity and quality of such
water, are fully discussed. ~Examples of
cighteen waterworks supplied from drainage
areas are given, the geological character of
the formation and the rainfall of the district
being noted. The rainfall is shown to vary
considerably in different localities. Thus at
Ashton in Lancashire it is 40 in., at Bolton
50 in., Belfast - 32 in., Dublin 45 in., Dukin-
field 86 in., Glasgow 60 in., Greenock 60 in.,
Huddersfield 33 in., Liverpool 55'5 in., Mac-
clest 40 in., Manchester 37 in., Oldham
35 in,, Paisley 56°33 in., Plymouth 44 in,,
Preston 43 in., St. Helens 30 in., Southamp-
ton 98 in,, and Wigan 40 in, The amount
of rain falling on elevated localities is
more on low table land. A consideration
of the water supply taken from rivers and
streams eomcludes the first paper, ot rather
section, The second section opens with a
notice of the supgy of water to towns from
natural springs, the different kinds of springs
and their respective yields being fully dis-
cussed. Wells, and well-sinking and boring,
are next treated in a very ample manner, the
author giving particulars of all the principal
wells in the world. He cites Joseph’s well at
Cairo as a fine example of the skill and bold-
ness of design of the well-sinker. Although

called sfter Joseph by the Arabs, this well is
by no me#as of so ancient a date as $hé name
would imply, for the well was probably sunk

about 700 ef 800 years ago, but by whom is a
disputed poiat. "The temperatuté of water
taken from the bowels of the earth 14 Somewhat
higher than that of waters foutd apon the

surface. 'The m of inevesss has been
variously estimated § thue, Me, Latham in-
forms us that, is the ease of eleveni wells sunk

in Scotlatid stiwe years since, the mean tem-
perature increased about 1 deg. Fahr. for
every 48 ft. descent, M. Valferdin found that
in some wells in Paris the rate of increase was
"1 deg. for every 57 ft. descent. M. de Girar-
din found at Rouen that the rate of increase
was 1 deg. for every 373 ft. of descent, and in
another case 1 deg. for every 55} ft. descent,
while careful experiments on the artesian well
at Grenelle give an increase of 1 deg. for every
59 ft. descent, The mean temperature taken
from the above observations would give a
mean resalt showing that the rate of increase
of temperature is 1 deg. Fahr. for every 52 ft.
descent. The temperature of the water at the
well of Grenelle, which is nearly 1,800 ft.
deep, is 81'81 deg. Hospitals and public baths
have been heated with this water. A very
large amount of useful information is also
given respeeting the wells of London ; in fact,
utility is the quality which pervades the whole
paper, which is amply illustrated. Upon the
whole we may certainly congratulate the
Society of Engineers upon this, their latest,
production, which will be found a useful
addition to the library of every engineer. Of
course, as in all works of this class, there is
no external indication of the editorship, but
we take it for granted that the credit in this
is due to the secretarial department,
and certainly the manner in which the work
has been compiled reflects great credit on that
branch of the executive. Nor canless be said
for the publishers; the lithographs with which
the book abounds are remarkably well got up.
If it be not invidious to single one set from
the rest, where all are equal in quality, we
would refer to the drawings of the Charing
Cross Railway bridges, which are remarkable
for their clearness and minuteness of detail,
the dimensions being oarefully figured on
every part in true engineering style. We
heartily commend this volume to those in
search of original information upon the varied
subjects of which it treats.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

The Iron-Fuel Project— Casting Malleabl¢
Iron—The New Thermo-Electric Battery—
Sunshine as a Source of Mechanical Power
— Use of Sodium with Mercury for eztract-
ing Gold and Silver from their Matrices.

HE object for which M, Tellier proposes,
#s mentioned last week, to use iron as
fuel, I8 that of obtaining a temperature suffi-
cientl¥ intense to fuse pure iron, and so to
enable #tticles of malleableiron to be obtained
by castitigs He believes that, despite the
expense of the metallic fuel by which he pro-
poses to &esomplish this object, pieces of
mechanism {#i malleable iron could be pro-
duced by the tflethod he suggests very much
more cheaply than by forging. He is of
opinion, too, thdt the iron fuel need not, after
all, be very costlyy #ince he would use as such
only pig iron of the thost inferior kinds—pigs
which cannot be cofi¥erted into good iron by
any method at present practised,—and, in the
process of burning, thelf sulphur and phospho-
rus, as well as their carbgfl; would form gas-
eous products with the ox¥ffen in which the
combustion took place, and Would all fly off,
leaving behind only pure oxidé ofiron, which,
if afterwards smelted, would ¥leld iron of the
very finest quality. In what M#d of furnace
he would burn his iron fuel, and liéw he would
apply the heat obtained to the purs {ton he de-
sired io fuse and cast, he has not explafned. He
calculates that to fuse a thousand kilggtammes
of pure malleable iron, two hundred and #even-
teen kilogrammes of iron will require 0 be
burnt, if the combustion of the iron fuel take
place, as he proposes, in pure oxygen.
Professor Wheatstone has constructed a very
powerful thermo-electric battery on the priks
ciple ot that exhibited by Mr. Ladd at the
Royal Institution, of which we spoke a fort-
night ago. The battery constructed by
Prolessor Wheatstone consists of sixty pairs
of small bars, and its electro-motive force is
said tobe about equal to that oftwo of Daniell’s
cells. The battery was recently exhibited
to a select circle of Professor Wheatstone's
friends, and it is stated that ‘¢ on connecting

‘the terminals of this battery, excited as

Marcus's, a brilliant spark was obtained, and
about half an inch of fine platinum wire when
interposed was raised to incandescence and
fused ; water was decomposed, and a penny
electro-plated with silver in a few seconds,
whilst an electro magnet was made to lift up-
wards of a hundredweight and a half. Bright
sparks were obtained from the primary and
secondary terminals of a Ruhmkorff’s coil con-
nected with the battery. In fact, all the
effects obtained from a small voltaic combina-
tion were reproduced with ease by this
thermo-electric battery.”” In constructing
this battery, Professor Wheatstone found
confirmation of the curious fact, first an-
nounced by M. Marcus, that the power of a
battery of this kind is very greatly increased
by frequently re-melting the alloys of which
its elements are composed. This is supposed
to be due to the repeated fusion breaking down
the crystalline structure of the alloys.

Not unnaturally, this- thermo-electric bat-
tery is exciting the imaginations of men of
science, causing them to call up wonderful
visions of a future when much of the work of
the world shall be done by sunshkine. Thus,
a contemporary suggests that, ¢ like windmills,
thermo-electric batteries might be erected all
over the country,—finally converting into
mechanical force, and thus into money,—
gleams of sunshine, which woul@ be to them
as wind to the sails of a mill. What stores of
fabulous wealth are, as far as our esirth is con-
cerned, constantly wasted by the no11-retention
of the solar rays poured on the: desert of
Sahara. Nature here refuses to usi: her won-
derful radiation-net, for we cannot. cover the
desert sands with trees, and man is left alone
to try his skill in retaining solar energy.

carried through wires to Cairo,. and thence
irriyate the desert, or possibly, if neell be, it
could puisate under sur streets, and be inade
to burn fn Greenland.,” A fascinating dream
enough,—and one which may preve to be
“not all a dream.” ,
In extractitlg gold and silver froth their
matrices by the process of amalgamation, the
mercury eriployed often ¢‘sickens,” and
¢ flours.” *Sick” mercury is mercury which
has becothe tarnished at the surface by oxida-
tion ; “‘flouted” mercury is mercury which has
become tarnished by combination with sul-
phur. When triturated, in the amalgamating
machines, Wwith the rock from which the gold
or silvet i8 to be extracted, mercury tarnished
by either of the causes mentioned ¢¢ breaks up
into minute particles, which will nbt again
unite, and are carried off with the slimes, so
that with many ores the loss of mersury forms
a considerable item in the cost of extracting
the pretious metals.” Mr. Crookes, however,
the Editor of the *¢Chemical News,” and the
discoveter of thallium, has found that ** by the
simple addition of a small quantity of the
metal kodium the sickening of metcury is
entirely prevented, floured mercury 8 imme-
diately brought tofether again, and th¥ amal-
gamatitig actiod 61 ordinary mercury |# greatly
increased:” Mr. Thomas Belt, who Mas expe-
rimented with sodium amalgam, at Mr.
Crooke’s siiggestion, adds the following par-
ticulars. It is found,” he says, * that a
surprisinjfly small amount of sodiutfl is suffi-
cient to effect the clearing of fouled Wercury.
1t will reguire a longer series of ekperiments
than thefe has yet been time to carry out, to
determin® the smallest effectual proportion,
but it has #lready been proved that 1 $0,000th
part of sedium, added to the mercury, is amply
sufficient, so that this discovery has the great
#dvantagé of cheapness to recosathend it.
jum way even now be obtained in large
quéntities for 5s. per lb,, and if & demand
weke to apting up for it, its pricé Weuld be
greatly redveed ; but calculating ab the pre-
sent pHe of the metal, and using tlié quantity
that etperiments have proved to dmply
su@cient for any deseription of ore, the éust isa
mere trifle, in comparison with the advantages
faed. With the ordinary amalgttating
M. tn gold mining, 120 1bs. of thercury
ate used o each set of four stamps, feducing
4 tons of quartz in twelve hours; atid sup-
posing ¢it¢ supply of sodium t8 be ttnewed
every twelve heurs, the coit Weuld be tei
than 1d. per ton of quarts tfedted, whish
would certainly be more than covered by the
loss of mercury prevented, without reference
to the greater quantity of gold obtained, in
consequence of the improved condition of the
mercury.” The sodium would séem to pro-
duce the beneficial effects thus indicated by
virtue of its energetic power of reducing
oxides and sulphides.

HYDRAULIC CRANES:

Ax invention having for its object improvements
in hydraulic cranes has been patented by Mr.
Percy G. B. Westmacott, of Elswick. Heretofore
in hydraulic cranes the cylinder (or cylinders) of
the hydraunlic machinery has been separated from
the orane itself, and carried upon an independent
foundation or bed-plate. Now, according to this
invention, hydraulic cranes are constructed in
such manner that the hydraulic machinery is
carried within the parts of the crane itself in-.
stead of attaching it away from the crane;and
for this purpose the cylinder and ram are placed.
upon the pillar or jib of the crane, and the water
supply pipe of the engine is conveyed up through
the pivot upon which the crane pillar turns. The
pillar or jib is, by preference, formed of two
parallel plates of iron, having at their lower ends
the hydraulic cylinder between them, and above
the cylinder guides are formed on the plates to
guide the ram in its to-and-fro movement; the
length of the oylinder and ram will depend upon
the length of the lift required. The ram at iws
upper end carries a pulley, over which the chain
oF the crane passes ; one end of the chain is at-
tached to the oylinder itself, and (when the

Hitherto helpless, we need not be: so much
longer ; and the force of a Sahara sun may be

cylinder ig carried by the pillar) the other end of
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the chain, after passitg over the pulley on the
ram, passes downwards, and then, after passing
around a pulley below the top of the cylinder,
rises upwards and passes over a pulley at the
top of the pillar, and so over a pulley at the end
of the jib. The water supply pipe, which rises
up through the pivot upon which the crane pillar
turns, as before mentioned, either passes to the
cylinder, or if the valve be also attached to the
crane as it should be, it passes to the valve, and
so to the cylinder. It is preferable also that the
pipe should pass through the lower pivot, as by
so doing advantage can be taken of the pressure
of water acting on the area of the supply pipe
passing through the pivot to ease or relieve to
that extent the weight of the parts revolving
upon the bottom socket, and thus enable the jib
to be turned with greater ease. By construoting
hydraulio cranes in the manner above described
not only is there o saving in the space ocoupied
by the machinery, bat the cost of the crane and
foundation required for it is also diminished.

Fig. 1 in the illustration shows a side elevation
of a crane constructed and worked according to
this iovention; fig. 2 shows a back elevation
thereof. A Aisthe pillar composed of parallel
plates; B isthe jib; CC are the stays; DD is
the bottom pivot on which the pillar turns; E is
the top pivot; F is the top socket; G is the bot-
tom gocket ; H is the hydraulic cylinder, carrying
the pulley O, and the cylinder has also one end
of the chain P attached to it ; I is the ram which
carries the pulley O!, over which the chain P
passes, then under the pulley O, thence over the
pulley O3, and then over the pulley O3 at the
upper end of the jib. The length of the hydraulic
cylinder and ram and the number of the malti-

plying pulleys will dopend on the length of lift
required. KK are the guides for the ram; L is
the valvo for working the ram; L is the handle
for working the valve; M M are the pressure
pipes; and N N are the exhaust pipes. It is pre.
ferred that the pivot which worksin the bottom
socket should be lmade with a vessel or cistern
to receive the exhaust water from the cylinder,
as also the drainage water before passing through
the bottom socket to the exhaust pipe or drain,
and it is also preferred that the water for work-
ing the hydraulic cylinder should pass through
the bottom pivot, but if desired it may pass
throngh the unpper pivot, or be otherwise sup-
plied to the bydraulic cylinder.

HAWXKINS'S DIVING MASK.

Ar page 312 of our issue for the 19th May last,
we described and illustrated M. Galibert’s respi-
rateur for emabling persons to breathe freely
under water and in vitiated air. We have just
received from America particulars of an appara-
tus for a sim:ilar purpose, but which we think is
simpler in ite use, inasmuch as the valves are sclf-
acting instead of having to be worked alternately
by the tongue as in M. Galibert’s respirateur.

This inveation, which has been patented
through the Scientific American Patent Agency,
by Mr. Jame s Hawkins, of Braddock’s Field, Pa.,
is intended to assist the respiration of divers, or
persons expc.,sed to noxious gases, foul vapours,
smoke, &c. By the usc of it fresh air can always
oe led to :iny point where the atmosphere is
vitiated. 7’hus, in diving—going to a depth
below the f.urface of th sea—great difficulty is

experienced in breathing, as is commonly known,
and fresh 81r has to be pumped or forced down
to persons who follow such calling.

The engravings represent a contrivance for
regulating the admission of pure and the exit of
foul air to and from the lungs. To this end the
mask is fitted with a T-shaped tube B, which has
pipes C issuing from its branches D. In the T
there is a compartment, as in fig. 2, in which tho

valves E fit. The mouth-piece is at F, and it
will be scen that as the cold air is forced down
or falls byits gravity in the pipe C, the heated
air expelled from the lungs rises naturally
through the valve H, thus rendering exhalation
and inhalation comparatively free, and separatin
pure from foul air. This device would be usefu
in foul wells where carbonic acid gas collects, in
cesspools, or in similar places. )

THE STEAM FIRE ENGINES AT THE
COLOGNE EXHIBITION.,
We referred last weck in a short paragraph to
the competitive trials of steam fire engines at
the Cologue International Exhibition, 1865, and
noticed the award of the various prizes. Our
statement would lead to the impression that the
first prize of 500 thalers was awarded to Messrs.
Merryweather and Sons, conditionally, for the
steam fire engine best snited for Cologne. We
learn however, that the expression ¢‘‘an engine
best sunited for the city of Cologne” is an error,
such expression having never been used by the
Committee or Jury of the Cologne Exhibition,
but that the prize has been awarded to Messrs
Merryweather unconditionally, for the best engine
produced. With the prize of 500 thalers, which
was placed in the hands of the Exhibition Com-
mittee by the Colonial Insurance Company, to be
given for the best steam fire engine, Messrs.
Merryweather also received a diploma from the
Exhibition Committee certifying that the prize
awarded to them was ‘‘ the first prize for the best
steam fire engine.,””  The jurors’ report of the
trials having been since published, we nowappend
a copy :—Official Report concerning the decision
of the Jury at the trial of steam fire engines held at
Cologne :—The undersigned, when judging of
the steam fire engines, paid attention chiefly to
the following poiuts:—1, The time reguired for
getting sufficient steam to work the engines.
2. The quantity of water in general, and espe-
cially its density in proportion to the distance
over which the water was thrown. 3. The height
of the stream. 4. The general construction of
the engines, and espeocially their durability and
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steadiness while being worked. 5. Their weight,
from which to draw conclusions as to their
transportability. )

As regards the getting up of steam for work-
ing, the engie of Messrs. Merryweather and
Sons, of Londoli.o:‘eétod this in 7 min, 28 seoc. ;
that of Messrs. Shand, Mason, and Co., of London,
in 11 min. 28 sec.; and that of Messrs. Wirth and
Co., of Frankfort.ou-the-Maine, in 16} min. Av
a distance of 40 ft. the largest quantity of
water waB thrown by the engine of Messrs.
Shand, Mason, and Co. ; the second in this respect
wag that of Mesers, Wirth and Co., whilst as re-
gards the compactness of the stream the htter
decidedly took the first place, and Messrs, Bhand,
Magon and Co. were second in this respeos. At &
distance of 60 it. Messrs. Wirth and Co. took the
first place, and Messrs. Merryweather and Sons,
the second place. As, however, the dimensions
and working power of the engines are taken
into consideration, then Messrs. Merryweather
and Somh are fairly entitled to the first place. It
shonld also be mentioned that the eagime of
Messrs. Wirth and Co. was worked daring a wind
more favourable than that under which the
other two had to stand the trial.

Concerning the heights of the streams, the
engine of Mesers, Wirth and Co. wae first, even
if fall consideration is given to the unfavourable
wind whioh the other two engines had to work
against. All practioal questions with respeoct to
the construction of steam fire-engines have not
yet been decided ; all three engines are of solid
workmanship, and during the time of working, as
regards steadiness and safety fully guwaranteed
that they possessed every advantage that
could be wished for. The weights of the engines
are as follows, vig, :—~Messrs, Merryweather and
Sons, 3,813 1bs.; Shand, Mason, and Co,,
6,128 Ibs.; Wirth and Co., 5,888 lbs. Consider-
ing the short space of time in which Mesars,
Merryweather and Sons’ engines commesced
working after the time of lighting the fire, and
oconsidering $he proportionately equal resalts ia
other respects, lndp

the remarkabﬁight weight of thia e the

undersigned lare that they award to the
steam fire- of Messrs. Merryweather and
Sons, of Londom (I stend; 847)e ect~eut (Aus-

gewetate) money prize of 500 thalers; and a
gold medal to the steam fire engine of Messrs,

band, Mason, and Co., of London (I stand, 248)
and a silver medal granted by the Ministry to
the ateam fire engine of Messrs. Wirth and Co.,
of Frankfort.on-the Maine (I stand, 156).

. Cologne, June 20, 1865.
(Signed) M. GoLpstEIN, T. WorTrTz, RUELMANN,

Messrs. Merryweathers’ engine was one of
their ordinary make, part of an order being
executed by them for the Spanish Government;
it hed a siugle steam oylinder and single hori-
sontal double-acting pump, direct-acting and
with 8 stroke of 18in. The engine of Messrs,
8haud, Mason, and Co., had a vertical steam cy-
linder and pump. That exhibited by Messrs.
Wirth and Co. wasthe ‘¢ Victoria,” manufactured
by the Amoskeag Company, in the United States,
the same engine which competed in the large
class at the Crystal Palace, in 1863. A German
steam fire engine also competed, made by Messrs.
Moltrecht and Co., of Hamburg : it weighed
3,487 1lbs., its boiler and steam valve arrange-
ments were almost an exact but an imperfect
copy of the same in Merryweathers’ steam fire
engine ‘‘ Torrent,” and the suction and delivery
air vessels are laid horizontally, so as to form a
bed for the engine and pumps, as used in the
‘“old style’” of Amoskeag engines. The per-
formanoe of this engine was weak ; itajet did not
reach the water target, so that it is omitted in
the official report of the Jury.

The maximum steam pressure used in each of
the engine was 120 1bs. to the square inch.
Mesars. Merryweather started with 100 lbs.,
Mesers. Shand and Mason with 60 lbs., and
Mesers. Wirth and Co. with 601bs. steam pressure.
In the first trial the water target wasat a
distance of 50 ft. vertical and 40 ft. horizontal
from the mouth of the jet pipe, and in the second
trisl at & distance of 50 K vertical and 60 fu.
horisontal; & large conducting pipe reached
from the water targetinto a tank beneath, which
contained 2,470 gallons. The jurors were Herr
Wottitz, engineer, of Vienna, Dr. Riiblmann
Profeasor, of Hanover, Dr. Goldstein, General,
Director, from Beyenthal, Dr, Hartsteinn,
Government Counsellor, and Director of the
Agricultaral Exhibition at Popplesdorf, and Herr
Perrels, engineer, of Berlin,

further in consideration of

CHARGES FOR SCIENTIFIC WITNESSES.

ON Monday last a trial of some importance
to engineers and architects took place in the
L Court of Queen’s Bench. It related to the
gharges to which -a professional man was
entitled when oalled on to give evidence in a
court of law. Some time #ince a trial on a
tent case took place, in whidh the late Mr.
iehard Roberts was oonsulted as a scientifio
witness. Though hé was not actually examined
in Gourt, he was presend 8v® days waiting to
be called on if necessary, The suit, which
was deoided on Monday lask, was instituted
for the tecovery of costs, and resisted on the
art of the defendants because it was excessive.
he amount claimed was £124. The sum paid
into court was £50. The jury gave a verdiot
for £68 6s. The original demand was there-
fore excessive, and, knowing what we do of
the late Mr. Roberts’ character, we believe
that had he been alive he would not have been
a party to the unjust demand which was made
in his name, Take, for instance, the first item
in the bill of charges, *“To receiving instrnc.
tions fn the case, and reading of spetifiGations
and other documents relating therete, £18 15s.”
Take another item, *‘To letter from Mr. Wickens
enolosing copy of the Lord
in the above case, and reading same, £10 10s.”
Every honest man must say that such charges
were not only excessive but absurd, and we
think that a slight has been cast ou the bright
reputation of Mr. Roberts by such demands
being made in his name by his *‘surviving
pertaer.” ‘1he jury easily cwt away £60 from
the unroasomable demand. We were glad to
see the Memsonable rebuke whish the judge
administered to engineers and soientiic men
who are ever ready to be ‘“employed as pro-
fessional witnesses.”” Well might the judge say
—*It would be well if there were a distinotion
between advisiag and assisting ih a oase, and
giving evidenoe in it. Perhaps it was the
mizing up of the twe oharecters—of advocate
or adviser amd of witness——whioh tends to
make what l8 called ‘solentifie evidence’ so
much open to animadversioh. The gentleman
who is cocsulted is intended té be, and after-
wards becomes, a witness in ¢he oase, and all
his professional interest and personal bias are
enlisted on the side of the party by whom he
is called or ¢employed.’”

e —
THE ELECTRICAL TORPEDO.

W= have recently had occasion to refer to the
experiments which have been carried out at
Toulon with this aubtle agent; others have since
been instituted on a much larger scale, and with
extraordiuary results, Hitherto the torpedo has
not bsen properly appreciated as a defence in
war; but it is now an established fact that it is
as available for defence as ironclads and rifled
guns are for attack. Mr. Nathaniel J. Holmes,
however, and the scientific gentlemen associated
with him, have receutly made such progress in
this new department of military engineering,
that hereafter, in all plans for coast, harbour,
and river defences, and in all works for the pro-
tection of oities, whether against attack by
armies on land or by ehips afloat, the electrical
torpedo will probably play a most important
part. The latest experiment made by the French
Government at Toulon, affords sume idea of the
amount of destructive power whick lies stored
up within the electrical torpedo. With a charge
of little more than 100 lbs. of gunpowder, a
vessel 150 fi. long, and upwards of 40 ft. broad
was instantaneously destroyed whilst floating
in deep water in apparent security. At the
word of command, given by Admiral Chabannes,
a dull orashing sound filled the air, and the
devoted oraft was effaced from the sarface of the
water. The portions of the vessel examined
afterwards all bore testimony to the tremendous
effects of the concussion, even with a water
depth of 16 ft. clear between the ship’s bottom
and the top of the sunken torpedo, and with a
charge of only 100 lbs. of powder, Striking as
was the result of the experiment performed by
Admiral Chabannes, it is said to have been but
a rough indication of the power embodied in the
new engine of defence. The French Govern-
ment have signified their intention to repeat the
experiment, aud to add to it another in which
a ship will be annihilated under full sail. Mean-
while Mr, N. J. Holmes affirms that he has not
revealed the secrets discovered by him with
ect to the practical employment of the tor-

pedo fin warfure, ‘Lhe resalt ofthis experiment

plainly indicates what may b2 expected to acorue
to even an -ironolad, if sailing within range of

‘one of these, formidable engines of multiplied

power.

IMPROVED LOOMS FOR WEAVING.

LETTERS PATENT have been granted to Messrs.
David Speirs, Alexander Boyd, John Aitken,
and Matthew Gilmour, ef Pateley, for an invention
which comprises improvements in looms for
weaving, the improvements being designed more
particularly to promote the weaviag by power of
figured fabrics of mmd similar to the * Paisley
shawl ” class, and being in ¢onnection with some
of the arrangements desoribed in the epecifica-
tion of letters patent, dated 22nd February, 1862
(No. 472), and granted to James Kirkwood, and

in the specification of letters patent, dated 29th

August, 1863 (No. 2,138), and granted to David
Speirs, Alexander Boyd, and James Kirkwood.
By the present invention the heddle leaves 1, for
prodacing the twill or twilled texture, are ac-
tuated by means of the main cylinder 8 and lift-
board 3 of the jaequard apparatus 4 4, which acts
on the figuring harness. The cylinder § has as
many sides aa there are cards in a “bridle,” and
the number may be varied, but is commoply
®even, as shown in fig. 1 of the accompanying
engraving. The part of the cylinder 2 acting on
what may be termed the heddle needles 5 has
the proper holes for the purpose formed in its
surface, thus dispensing with separate cards or
plates f, whilst, as in *twice drawing,” a dif-
ferent action on the heddles is required v'vhen
going over the bridle of carde thesecond time ;
the front ende of the needles 5 are passed through
a sliding plate 6, which iy best seen in the de-
tached face view, fig. 8, and by which the needles
are shifted & little up or down, to make them
face a higher or a lower part of the cylinder
sides, which Iast are of course holed to suit the
diforent actions required. The sliding plate 6 is
drawn down by a spring 7, and is raised by a
oord 8, lever 9, and ocord 10; which last passes
downwards to & lever actaated by or la connec.
tion with one of the heddle leaves. For depress
ing each of the heddle leaves 1 1m succession,
socording to one modification, shown separately
in fig. 4, there is a shaft 11, with a wiper or cam
12 on it for each heddle laver 13, and at the end
of each run of shots this shaft is tarned a part
round by means of a leverand paul 14, acting on
a ratchet wheel on it, and acted npon by the
jacquard apparatus through a cord and lever 15,
in connection with which lever there is a catch
lever 16, to prevent the shafi from being_turned
too far round, and engaging with ratchets disposed
reversely to those by means of which the shaft is
tarned. With these arrangements the proper
heddle leaf is held down during the run of seven
shots, whilst it is released by the tarning of ghe
cam shaft 11, to put down the next leaf, being
then drawn up to the mid position by a spring
17, fig. 1.

,Figgs. 5 and 6 are views, at right angles to each
other, showing an arrungement for effecting the
same aotions as that last hereinbefore described
and somewhat varied therefrom, although em-
bodying the same mechanical principles. In
place of the cam shaft 11, there isa barrel 111,
with pins 12! upon it, corresponding to the cams
12; batin place of the heddie levers 18 being
depressed dirently by the barrel 111, this shifts
them, as requiced, into the position to be de.
pressed by a lever 17, acted on by a cam 18 on
the low ehaft 19, fig. 2. It will be seen that with
the pinned barrel arrangement a greater ngmber
of aetions oan be conveniently effected in one
turn, whilst the force fur actuolly depressiog the
heddle levers is derived directly from the low
shaft 19, and is not transmitted throngh the
jacquard apparatus and barrel. The heddle
levers 13 are formed with elongated holes for the
pin or spindle to pass tbrough, on which they
tarn, and springs 20 are arranged to draw them
towards the barrel 11, which is moved towards
them by a spring being moved away from them
by & bell-crank lever conneoted to the lever 17,
and being turned a part round at the proper
periods by means of ratohet wheel details acted
on by the jacquard apparatus, and similar to
those for turning the cam shaft 11, fig. 4. When
a pin 12! on the barrel is opposite any lever 13,
that lever is by it pushed over, 8o that its otber
end projeots through the guide frame 21,.and is.
caught and depressed by the lever 17, whilst the
other levers 13 are kept back by their springs 20

and are not depressed.
A third modification of these parts is shown in
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figs. 1 and 2, but this differs from thatshown in
figs. 5and 6 merely in there being substituted
for the pinned barrel 11!, u serics of heavy cam-
shaped pieces 22, which slide vertically in a
casipg 23, and are drawn up by corde 24 from
the jacquard apparatus, whilst they descend by
thoir own weight, When any one cam piece 23
is drawn up, it aots cam-wise or wedge-wise on
the end of the corresponding heddle lever 13 and
pushes it over so as to be caught and depressed
by the lever 17. The heddle levers 13 are em.
ployed for raising as well as for dépressing the
heddles 1, those for depressing being connected
directly to the bottoms of the heddles, whilst
cords 25 from the others pass np to overhead
reversing levers 26, the opposite ends of which
are connectod by cords 27 to the tops of the hed.
dles, an arrangement which is well anderstood.

The arrangement for holding down the depress.
ing levers 13, figs. 3 and 5, is similar to that
described in the specification, No. 2,138, 1863,
before referred to. When the arrangement shown
in fig. 4 is employed, the depressing of a heddle
leaf causes the button or kuot on its wire or tail
to be drawn down below the lift board 3 of the
Jjacquard apparatus, but onthe release of the leaf
a spring applied to the upper end of the tail or
wire draws the button or knot up again to the
level to be canght by the lift board for bcing
raised thereby at the proper time, 8o that on
the lift board rising it can act on the button or
knot through its entire stroke, which permits of
the connecting of thetail or wire to the heddle
leaf or lever with a more favourable leverage,
and of the parts being better balanced and more
casily worked than in the older arraugement, in
which the heddles were depressed directly by the
Jacquard apparatus, and in which the lift board
had to move through a large portion of its
stroke before begioning to act on the heddle
levers.

Rotating shattle boxes 28 are employed, these
shuttle boxes being both connected by pitch
straps 29 to julleys on a shaft 30, extending
acr 83 the loom and mounted on the lower parts
of the lathe swurds 31, The detuils for working
the s.utie buxes are by preference applied to
the shatt 30 below, aud consist fu the example
represented of a rutchet wheel 32, acted on by a

IMPROVED LOOMS FOR WEAVING.

catch or paul 33, jointed to a lever 84, which
last is actuated by a rod 36 from an ecoentric 36
on tho low shaft 19. A foot lever 37 is provided
whereby the attendant, when requiring to adjust
the boxes by hand, can relieve the hammer 38,
which is pressed upwards by a spring against a
concave-faced wheel 39, to keep the shaft 30
steady between the shifts. The tarning catch
83 can be relieved by a cord and button 40; or
it might be connected to the foot lever 37, to be
relieved by it. The shuttle boxes 28 may be ar-
ranged for piocking either from the front side or
from the top; when arranged for picking from
the top, as shown in figs, 1 and 3, each shuttle
cell is provided with a protector or swell lever
41, which is set in a cavity cut obliquely between
the two cells, and so that its outside projects
beyond the outer surface of the shuttle box in
order to act on the protector lever 42, which last
is curved round into a suitable position. The
pressure of the protector lever 42 is taken off at
the time of throwing the shuttle by the riding of
the dog or catch 43 over a projection 44, whereby
it is lifted up. There is a weft fork at each side
of the loom, and each fork 45, as shown on an
enlarged scale in fig. 7, has attached to it a cord
46 in connection with the heddles, whereby it is
turned completely down out of the way, as indi-
cated by tho dotted lines, when the shuttles are
passing from its side aud its action is not needed.
To keep out of the way of the acting weft forkall
the weft threads but the last one thrown, a jointed
finger 47, shown in the enlarged section, fig. 8,
is made to rise up throngh a hole in the race
piece 48, in front of the line of the shuttly’s mo-
tion, and at the beat np of the lathe this finger
tumbles forward and presses the previously
thrown wefts down clear of the fork, In connec-
tion with the forks 45, arranged as hereinbefore
degoribed, and with the tumbling finger 47, or
in connection with the improved fork 45 only, a
lifting finger 49, fig. 8, may be arranged to lifc
the last weft thrown, to be more certainly in the
way of the fork, such finger 49, when not lifting,
being in & groove cut across the race piece 48.
Wheu picking from the top of the shattle box 28,
as shown in tigs. 1 and 2, the *‘top cone picking
motion’ may be nsed, bat it is arranged so that
the vertical shafts 60 are actuated on both

sides at every stroke, the low shaft 19 having
both picking wipers 51 on the same side, and
being driven at the same speed as the crank
shaft. The upper part 62 of each shaft 50, carry-
ing the picking stick or lever 53, is connected to
the lower part by a olatch 54, having a hole into
which there enters a short strong pin, projecting
up from the top of the shaft 50, which last is
made tubular to receive the spindle of the npper
part. When either picking stick is not to pick it
is lifted out of gear by a clutch lever 56, actuated
from the jacquard apparatus or from tho heddle
movements a8 may be convenient.

BRIDGE OVER THE SCHELDT AT
ANDENARDE.

THE application of the *“ bowstring” principle of
bridge oonstruction has been attempted in a
somewhat peculiar manner by the Belgian en-
gineers in the above bridge, of which we give a
eheet of illustrations. It was ereoted on the rail.
way called the Hainaut and Flanders line, and it
crossed the Scheldt at Andenarde, ut an angle
with the axis ofthe river of 59 deg.41 min. 25 sec.;
the width required to give a free passage to the
waters was about 63 ft. 6 in., and the extra width
of the towing path was about 10 ft., measared
normally to the opening, so that the clear span of
the arch was made 91 ft. 2} in. on theskew. The
designer of this work was M. Auguste Dallot, In-
génieur ordinaire, acting under the orders of
M. Léon Marsillon, Ingénieur en chef of the
line.

The peculiarity of this bridge lies in the appli-
cation of the aros, which are made in two pieces,
and butt together freely, being maintained in
their position by keys and wedges; and in the
roadway, which is made of brickwork, carrying
the ballast, which serves to diminish the noise
made by the passing train. Necessarily, the
weight of iron thus employed is very great, but
we ocannot conoeive that this faot should alone
account for the great excess of weight of this
bridge over the ordinary form of girder gene-
rally employed. Thus, the weight that would
be ordinarily given to the ironwork of a straight
girder bridge would be about 12 cwt. per foot
forward; in this case, however, the weight was

- ——.
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at least 18 cwt, per foot, and the results of the
trials showed that there was not too much
strength in the arch,

There are three girders of the form repre-
sented in the engraving given, which are main-
tained in their position by the roadway at the
bottom, and by a cross piece of - iron measuring
6 in. in the side at the top. The height of the
assemblage is 19 ft.. 8} in., composed of the
bottom girder of about 3 f. high; the arc, which
is of 14 in. thickness or depth at the junction,
and the rise of thearc, which isabout 15 ft. 6} in.
The pieces that thus form the bridge aro spaced
at the distance of 14 ft. 6 in. apart from centre
to centre, and the distance between their inner
borders is 13 ft. 2 in.; comprehendiug 5 ft. for
the l:'oadm:y, and two side spaces of 4ft.1 in,
each.

MANCHESTER BOILER ASSOCIATION.

TaE last ordinary monthly meeting of the Ex.
eoutive Committee of this Association was held
at the offices, 41, Corporation-street, Man-
chester, on Tuesday, July 4th, 1865, when Mr.
L. E. Fletoher, chief engineer, presented his
report, of which the following is an abstract :—

During the last month 136 engines have been
examined, and 273 boilers. Of the boiler ex.
aminations 160 have been external, 15 internal,
and 98 thorough or entire. The following
defects and omissions have been found in the
boilers examined :—Farnaces oat of shape, 4;
fractures, 3; blistered plates, 8; internal corro-
sion, 6; external corrosion, 19; internal groov-
ing, 5; external grooving, 2; feed apparatus
out of order, 7; water gauges ditto, 19; blow-
out apparatus ditto, 6; fusible plugs ditto, 5;
safety valves ditto, 15 ; pressure gaugesditto 11;
boilers without glass water gauges, 3; without
blow-out apparatus, 7 ; without feed back-pressure
valves, 4.

Daring the past Whit-week, when many of
the works have been stopped, every endeavour
has been made to examine internally and in the
flaes all the boilers of those members who made
app.ication. Thip has been done in every case
with but two exceptions, and these have subse-
quently been arranged for. There are still,
however, many of our members who might,
with a little foresight, have their boilers ‘‘en.
tirely” examined when at rest at these pablic
holidays,—such as Whitsantide, Christmas,
Easter, &o.,—and the Association will gladly
make arrangements to meet the extra demand
for inspeotions at these times. Itis imperatively
necessary, however, that due notice should be
given, so that arrangements may be made for
meeting the demand.

Three explosions have ocourred daring the
past month, from which two lives have been
lost and sixteen persons injured. The following
is a statement ofexplosions from May 27th, 1865,
to June 23rd, 1865, inclusive :—No. 26 (May 30),
particulars not yet fally ascertained, 6 persons
injared; No. 37 (June 1), ordinary single-flue, or
Cornish, internally fired, 2 persons killed, 7 per-
sons injured ; No.28 (June 6), locomotive, 4 per-
sons injured. No. 27 explosion, which was of a
very disastrous character, two persons being
killed, and seven others injared, occurred at a
brewery, on June 1st, to a boiler not under the
inspection of this Association. I made a per.
sonal investigation a day or two after the ex.
plosion had ocourred, and found that it arose
simply from collapse of the farnace flue, a sub-
ject to which this Association has called such
constant attention in its reports.

REAPING MACHINES,

Ax invention has been patented by Mr. W. Bren-
ton, of Polbathick, Cornwall, which consists of an
apparatus for delivering the corn cut from
reaping machines. For this purpose a roller is
monted upon a shaft behind the finger bar and
outters; one end of this roller shaft revolvgs in a
fixed bearing, the other end is narried by a lever
- which vibrates upon a falorum. Upon the oater
end of this roller shaft there is a friction wheel,
immediately opposite to but ont of contaot with
a corresponding friction wheel on the large driv-
ing wheel of the machine. When a sufficient
quantity of corn has been cat to form a sheaf, the
attendant presses down the treadle of the vibrat-
ing lever with his foot, which brings the two
friction wheels into contact, when the roller
revolves and the sheaf is delivered from the
machine. In the engraviog fig. 1 is a side ele-
¥ation, and fig. 2 a plan view of so much of a

REAPING MACHINES.

reaping machine as is
necessary to explain the
nature and mode of per-
forming the said inven-
tion. The same letters
refer to similar pirts
in each of these draw-
ings. A Aisthe framing
of the machine; B
the large travelling and
driving wheel, the shaft
of which b carties the
friction wheel C; D is
a roller on the shaft d,
which revolves at one
end in a fixed bearing,
while the other end is
supported by a bearing
on the end of a vibrating
lever E, which has a ful-
crum at f, and is furni-
shed at the other end
with a treadle G. Upon
the end of the shaft d
there is a smaller fric-
tion wheel H, opposite
to but out of contact with
the corresponding fric-
tion wheel C. Whenever
the attendant presses
down the treadle G with
his foot the other end of
the lever and the shaft d
is raised, and the friction
wheel H is brought into
contact with the wheel
C, and the roller D is
made to revolve. When
a sufficient quantity of
corn or grass has been
cat to form a sheaf or
cock, the attendant
presses down the trea-
dle, which causes the
roller to revolve and
deliver the cut ocorn
from the machine., The
roller D may be cylin-
drical or polygonal on
its surface, which may
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be either plain or
fornished with hooks
or pege. Andin order to deliver the sheaf of
cut corn at the side in preference to the end
of the machine, a delivery board I and roller
K are applied to the end of the machine by means
of hooks or hinges. Motion is given to the
roller K by a cord or belt from the friction wheel
C, which passes round guides j' 7 to the pulley
L on the shaft of the roller K. M isa trailing
wheel or castor to support the hinder part of
the delivery board I.

INSTITUTION OF CIVIL ENGINEERS.
Tue Council of the Institution of Civil Engi.
neers have awarded the following Premiums for
the past session:—1. A Telford metal, and a
Telford premium, in books, to Joseph William
Bazalgette, M. Inst. C.E., for his paper, ‘‘On
the Metropolitan System of Drainage, and the
Iaterception of the Sewage from the river
Thames.” 2. A Telford medal, and a Telford
premium, in books, to Calloott Reilly, Assoc.
Inst. C.E., for his paper * On Uniform Stress in
Girder Work, illustrated by reference to two
bridges recently built.” 3. A Telford' medal,
and a Teltord premium, in books, to Edward
Hele Clark, for his ‘“Description of the Great
Grimsby (Royal) Docks, with a Detailed Account
of the Enclosed Land, Entrance Locks, Dock
Walls, &0.” 4. A Telford Medal, and a Telford
premium, in books, to Captain Henry Whatley
Tyler, R.E., Assoc. Inst. C.E., for his paper
““On tha Festiniog Railway for Passengers; as a
2.feet gauge, with sharp curves, and worked by
Locomotive Engines.” 5. A Telford premium,
in books, to John England, M. Inst. C.E., for his
paper on “Giffard’s Injector.” 6. A Telford
premium, in books, to Thomas Hawthorn, for
his *“ Acoount of the Docks and Warehouses at
Marseilles.” 7. A Telford premiam, in books,
to Edward Fletcher, for his paper ‘ On the
Maintenance of Railway Rolling Stock.” 8. A
Telford premium, in books, to Edward Johnston,
M, Inst, C.E., for his paper on ‘‘The Chey-Air
Bridge, ;Madras Railway.” 9. A Telford pre-

mium, in books, to Godfrey Oates Mann, M. Iust.
C.E.,, for his paper *“ On the Decay of Materials
in Tropical Climates, and the methods employed
for arresting and preventing it.” 10, A Telford
premiam in books, to William Jerry Walker
Heath, Assoc. Inst. C.E,, for his paper ‘“Oa the
Decay of Materials " in Tropical Climates,
acd the methods employed for arresting and
preventing it.” 11. A Telford premium, in
books, to Joseph Taylor, Assoc. Inst.C.E., for his
paper on *‘ The River Tees, and the Works upon
it conneoted with the Navigation.” 13. The
Manby premium, in books, to Henry Burdett
Hederstedt, Assoc. Inst. C.K., for his *‘ Acconnt
of the Drainage of Paris.”

COMPOSITION FOR PRESERVING SHIPS’
BOTTOMS.

Dg. HeNer pe Briou, of 35, Welbeck-street,
Cavendish.square, has recently patented an
iavention which consists in coating the metals,
iron, copper, zinc, the ships’ sides and bottoms,
and all surfaces or objectsto be protected,with an
improved composition formed of valcanised india-
rubber 750 parts, and mineral pitch 260 parts.
The india-rubber cut into small pieces is thrown’
into a copper cauldron, placed upon a slow fire
and heated until it is melted; all the time it
maust be stirred up, then the mineral pitch is
added and melted ; the mixture must be stirred
up for some time until the two substances are
thoroughly mixed together, and left boiling for
two or three hours; then the fire is put out.
Before it cools down, the composition is poured
into barrels, copper, iron, or other vessels, and
kept ready for nse. To apply it, the requisite
quantity, put into a copper vessel, is placed upon
a slow fire, melted again, and spread over the
surfaces to be protected by means of a vegetable
brush; and then to spread it smoothly and
uniformly upon the sarfaces, a lighted torch of
reeds, such as used in melting tar, is held close
to it, which makes it run and gives it a smooth
surface,
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DATE OF THE ENGLISH CHANNEL.

By Joserr Presrwich, EsQ., F.R.8.
AT a recent meeting of the Geological Society a
communication, of which the following is an
abstract, was read. Tt contained additional ob-
servations on the raised beach of Sangattee, with
reference to the date of the English Channel, and
the presence of loess in the clif-section. In his
paper on the loess and quarternaty beds of the
north of France and south-cast of England, Mr.
Prestwich expressed an opinion that the break in
the land between France and England was not
the result of the last geotogical change, but that
the channel existed at the
of the low-level gravels of the Somme and Thames
Valleys, and probably at that of the high-level
gravels. During a receht visit to the Sangattee
raised beach, the author recognised fragments of
chert in the shingle and associated sands, which
he inferred were derived from the lower creta-
ceous strata; associated with them were frag-
ments from the oolitic series of the Boulonnais
and two pebbles of red granite, ‘rrobably from
the Cotentin. These facts seemed to the author
# add much probability to the existence of a
channel open to the westward, and extending
between France and England, anterior to the
low, and possibly to the high-level valley-gravel
period. Above the raised heach vceurs & mass of
chalk and flint-rubble, with beds of loam, from
20 to 80 feet thick, and contaihing land-shells.
Mr, Prestwioh considered this accamulation ana-
Yogous to the loess, which it resembles in general
character, while the shells found in it bélong to
species common in that deposit.

MOTION IN A CIRCLE.
By Epwarp Sane, EsqQ.

A PAPER was lately read before the Royal Society
of Edinburgh on the motion of a heavy body in
the circumference of a circle, in which a new inves-
tigation is given. The computation of the time of
descent in a circular arc is an essential part of the
theoel:f of the pendulum, concerning which it is
stated in elementary works that the time of oscil
lation is nearly fndependent of the extent of the
arc; the degree of nearness, howevet, being left
unexplained. It is only when we come to the more
profound treatises on theoretical mecbanics that the
methods of computing the true time of oscillation
are described. In these works it is shown that the
time of oscillation increases with the extent of the
arc; the formula usually given for a simple pen.
dulam being

T=n V(%) {1 + (%)2 sin, a.’+(;—:-g)2-
sin. ot (3 3-2)" sin, s + ete.}

in which a is the fourth part of the entire angle
through which the pendulum swings. This formula
i8 obtained by expanding the binomial expression

1 — sin, a2, sin, ¢2 d ¢, and integrating each
term separately from ¢ =0 to ¢ =90 deg. These
operations require familiarity with the higher
branches of the integral calculus; and hence the
theory is almost unknown to the great bulk of
students of mechanics. Mr. Sang’s investigation is
very elementary, and leads to a computation much
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more concise than any previously known. We pro-

poee to give an aoocount of it in a few short papers.
If NZ, fig. 1, be the diameter of a circle placed

Fig. L.
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riod of the formation

vertically, N being the lowest and Z the highest
point ; and if we suppose a minute heavy body A
to be projected along the circamference from the
peint N with the velocity which it would have
acquired in falling from A to N ; then asthe body
ascends along the circumference it loses velocity,
8o that when arrived at the point « its velocity is
that which s due to a descent through the distance
AG ; and when the body has arrived at the genith
oint Z its velocity is that which is due to a descent
rom A to Z. Thereafter it descends along the
other semicircumference, acgniring velocity as it
roceeds, and, friction and other fesistances apart,
1t arrives at the point N with its initial velocity. In
this case the motion is continuous but not uniform.
If, again, another heavy body be projected from N
with a velocity due to a descent through the distance
NB less than NZ, its velocity when at the point 8
is that which is due to a fall from B to H; and
when the body has arrived at the point F on a level
with B its velocity is extinguished and thereafter it
descends again along the arc FN, arrives at N with
its initial velocity, and rises as far on the other
side. Thus its motion is oscillatory. In this way
we see that there are two distinct cases of motion
in a circle; the former corresponding to the motion
of an unbalanced fly wheel, the latter to that of a
pendulum or bell. The first case has never, so far
a8 we are aware, been subjected to investigation.

THvoREX 1.

If the distance NB be made a third proportional
b0 NA and NZ, the time of ascending from N to Z
i to that of ascending from N to F in the ratio of
NFto NZ. .

For if we make the distances Na and N8 in the
mtio of NZ to NF, and complete the construction
o8 in the figure, the squares of the velocities at o
and B respectively are proportional to the distances
AG and BH, that is, putting va and v to repre-
sent those vefocitiea,

vd: 8 :: AG: BH:: NA—NG:NB—NH
or taking the rectangle under the terms of the
second ratio and NZ

va?:y8:: NA.NZ-NG.NZ: NB.NZ-NH.NZ
: : NE*-~Nao? : NF* -NBs,
Bat from the coastruction we have
NA:NE::NE:NZ::NZ:NF::NF:NB

::Na: NB
wherefore
NE'-Na*: NZ' ::NZ'-Np:NFs
NZ* :NF®-NB*:: NE' :NZ'-Nao
80 that

NE?!—Nas ; NFa—NB8*: : NE* (NZ:~Ng?) : NF®

(NZ3—-Na?)

:: NE*. 28 : NF» . Za?
and thus the ratio of the velocity at « to the velocity
at 8 is given by the proportion

va:v8::NE ZB:NF . Za::NZ.ZB:1NB . Za,

Take now an exceedingly small portion as aa’ of
the arc aZ, and make Na' : N8’ :: NZ : NF; then
the triangles aaa’ and BbA’ may be regarded as hav-
ing the minute hypotenuses aa’ and B8 straight,
and as having the angles a2’ and BbS right; and
also as being similar to NaZ and NAZ respectively.
Also a2’ may be regarded as the difference (or differ-
ential) between Ne and N, b8 us the difference
between NB and NA', wherefore

aa’ : b8 :: Na: NB

aa’ : aa’ ::NZ : Ze

¥ : 88 ::ZB : NZ
and, componnding these ratios, we have

aa’:pp :: Na ,ZB:NB,Za::NZ .ZB : NF Za,

The time occupied in passing over the minute dis-
tance aa’ is obtained by comparing the length with
the velocity, and 8o of the time of describing the
distance B8’ ; wherefore
s s, ge s ..NZ.ZB NF.Zas
time in aa’ .hmem”’..N—-—-z.zp.m :: NB
:NF:: NF: NZ.

It thus appears that the time in which the one
body a describes the minute arc aa! is to that in
which the other body b desoribes g8, in the con-
stant ratio NF to NZ, Now if we sappose the
semicircamference NZ to be divided into a maulti.
tude of minute portions, of which aa' is one,
while the arc NFis divided into as many portions
by making the chord NB always to Na in the ratio
of NI to NZ, the time in which each portion of the
semicircumference NZ is passed over will bear to
that in which the corresponding portion of the ars
NZ is passed over the same constant ratio, and
thus we conclade that the times along Na and NB,
and also the times along NoZ and NBF are in the
same ratio.

Turorex II.

The time of oscillation in a minute arc is equal to
that in which the whole circumference would be
described by a body moving uniformly with the
;;loci.ty lsoquix-ed by falling through the diameter of

e cirole,

The time in which the semicircumference N7Z i
described with the variable velocity must neces-
sarily be greater than if the body were to retain
throughout the initial velocity which it had at N 3
and must be lees than the time in which the semi.
circle would be described with a uniform veloocity

ual to that which the body actually hasat Z.
These two limits, between which the actual time
along NZ is inclucfed, are to each other in the ratio
subduplicate of AZ to AN, that is in the ratio of
AN to AZ or of AE to AZ.

If one body were to describe NZ with the velocity
due to a descent from A to N, and a second with a
velocity due to a descent from Z to N, the time by
the latter would be to the time by the former in
the ratio subduplicate of NZ to NA, that is in the
ratio of NF to NZ. Therefore the time of descent
from N to F must be greater than the time in whieh
the semicircumference NZ would be passed over
with a uniform velocity due to a descent from
Z to N. Again, since AZ :ZB: : NA : NZ, the
velocity acquired in descending from A to Z is to
that due to a descent along Zg in the same sab-
daplicate ratio as before, vis., as NZ to NF; wheres’
fore the time of describing the arc FN isless than
that of describing the semicircumference with the
velocity due to a fall along ZB ; and thus we have
two limits between which the time of oscillation is
comprised.

If the are FN were made small, the distance ZB
would approach to the diameter ZN, and thus the
two limits between which the time of oscillation if
included would be brought close to each other, oo
that for an excersively small arc the time of oscils
lation, that is of ascending from N to F' and thence
descending again to N, must, almost exactly, be
equal to that in which a body moving with &
velocity uniformly equal to that due to a descent
along ZN would describe the whole circumference.

If we put g for the intensity of gravitation, I for
the radius of the circle (length of the gendninm),
and B for the angle NZF, measured by half the
arc NF, the velocity aoquired in descending from
Z to N 18 expressed by 2 v- (g 1), while that due to &
fall throughZB is  cos. B. V (g 1) ; wherefore the
time of oscillation is between the limits

2wl 4 2wl
2vh " 2cosB. Vgl
that is between

" '/(?l) and sec. B . # '7(—:-)

Tusonex I1I.

If thobody A be supposed to be acted-on n'z
gravitation, of which the intensity is proportio
to NZ, while B is infl d by gravitation pro-
Egztioml to NA, the time of a revolution by A

omes equal to that of an oscillation by B.

Let us suppose that the gravitation which acbé
on the body A is proportional to NZ . NZ, while
that h:rich influences B is proportional to N %. NA,

or tl
GA=NZ .NZ; Gs=NZ,NA

then the velocities acquired in descending through
equal distances, being in the subdaplicate ratie of
the intensities of gravitation, must be ional
to NZ and NE; but, when the intensities of gravitas
tion are alike, the time of revolution by A is to thas
of oacillation by B, in the same ratio NZ to NE;
wherefore with these dissimilar intensitios of gravie
tation the times must be alike,

ﬂ';Ve shall call thess two motions conjugate to each
other,

If we Iuﬂpou (fig. 2) that the two bodies A and B
set off at the mme instant from the point N, and
both in ome direction ; A, acted on by gravitation
Gao= NZ .NA, and having an initial velocity due
to a desoent from A, while B, inflaenced by gravie
tation GB== NZ . NB sets out with a velocity due
to the height BN, then, if Na be made to Ngim
the ratio NZ : NF, the two bodies will reach « and
Bsimultaneously ; and when A reaches the highest
point Z, B reaches its highest point F, After that
A descends along the other semicircumference while
B returns from F to N, meeting A there. Continue
ing their motions A ascends along the semicircum-
ference N¥Z, while B rises from N to L. Thereafter
A descends along ZLN and overtakes B at the nadir
point N. These phases, friction and all resistances
apart, will now be repeated. Hete it is to be observed
that while the oscillating body B makes one complete
oacillation, that is, while it proceeds from N to F',
thenoce back to N, up to L, and down again to N,
80 as to have the same vefooity in the same direos
tion asat first ; the revolving body A has made two
complete revolutions.

(To de continued.)
——

Corresponbence.

BREECH-LOADING ORDNANCE.
TO THE RDITOR OF THE *‘ MBCHANICS' MAGASING”
B1r,—Obeerving the interest you take in the pros
gress of breech-loading ordmance, 1 beg to forward
you & sketch for a new breech-loading gun, the ads
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vantages of which are, greater strength in breech
and Jess strain upon the screw during firing. It will
also be perceived that the breech.piece is mot so
liable to be blown out as in the Armstrong gun.
With reference to the sketch, fig. 113 a gun showing

breech with breech-piece drawn ready for inserting
shot; fig. 2, end of gun showing breech for shot;
fig. 3, square breech showing groove, screw, &c.;
tig. 4, section of gun showing breech screwed home
ready for firing.

Bolton, June 30.

Yours, &c.,
BREECH-LOADER.

TO CORRESPONDENTS,

The Mxoumanics’ MAGAzINE is sent post-free to sub-
soribers of £1 1s, 8d. yearly, or 10s. J0d, half.yearly, pay-
able in advance, Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fleet-street, K.O.

Advertisements are insert 3 in the Mxcnaxics' MaGa-
ZINX at the rate of 6d. per line, or 84d. perline for 6 inser-
sions, Sd. per line for 13 insertions, 4dd. for 26 insertions;
and 4d. a line for 53 insertions. Each line consists of
about 10 words. Woodcuts are charged at the same rate as
type. Special arrangements made for large advcrtise-
ments.

1d be add

All
166, Flcet-strect.

30 izsure inssrvion in the following number, advertise-
ments should reach the ofice not later than G o’clock on
Tharsday evaning.

‘We must absolutely decline attonding to communica-
tions unacoompanied by the name and address of the
writer, not necessarily for inscrtion, but as a proof of
good faith,—Ep, M. M,

Receivep,.—W, 0. H—R. P. E.~R. O, E.—F.M.—
W.and C.—J,W.—C. P.—W, W.—Com. 8.—M. H.8.—W,
R. E.—S8, and 8,-J, W, W,—M, 8.—F, W.—C. P, D,

'Y

d to the Epiror,

Riscellanen,

At the annual general meeting of the Society of
Arts, held on the 28th ult., the following members
were elected to fill the several offices ;—President :
H.R.H. the Prince of Wales, K.G. Vice-Presidents:
8ir Wm. G. Armnstrong, Thomas Baring, M.P.,
Lord Berners, W. H. Bodkin, Sir J. P. Boilean,
Bart., The Earl of Caithness, Harry Chester, Henry
Cole, C.B.,, The Earl Granville, K.G., F.R.8,,
Edward Hamilton, William Hawes, C. Wren Hoe-
kyns, Lord Henry Lennox, M.P., Lord Lyttelton,
Right Hon. 8ir John S. Pakington, Bart., M.P.,
8ir Thomas Phillips, F.G.8S., The Marquis of Salis-
bury, K.G.,, The Duke of Sutherland, Thomas
Twining, Vice-Chancellor Sir William Page Wood,
F.R.S. Council: Professor Bentlei, D. Roberton
Blaine, Stepben Cave, M.P., Jobn Bailey Denton,
Peter émhsm, Henry Maudslay, Samuel Redgrave,
Rev. W. Rogers, Sir Francis Sandford, Col. Scott,
R.E., Geo. F. Wilson, F.R.8., Thomas Winkworth.
Treasurers: W. B. Simpson, Seymounr Teulon.
Auditors: H. Reader Lack, Philip Wright. Secre-
tary: Peter Le Neve F‘outer, M.A. Financial
Officer : Samuel Thomas Davenport.

The Council of the Society of Arts have awarded
the Gold Albert Medal, founded as a memorial of
his Royal Highneas the fate Eresident of the society,
to his Imperial Majesty the Emperor of the French,
for distinguished merit in promoting in many ways
by his personal exertions, the international progress
of arts, manufactures, and commerce, the proofs of
which are afforded by his judicious patronage of art,
his enlightened commercial policy, and especially by
the abolition of passports in favour of British sub-
Jjects,

Among the many articles in japanned ware made
very extensively at Bilston, in Staffordshire, is the
coal vase. These are made of thin sheet ironm,
stamped out into the required form, and put toge-
ther with great rapidity. A novel feature of the
drawing-room vase is the addition of wheels, in con-
nection with which a still greater improvement will
shortly beintroduced to the public by an enterpris-
ing maker there.

In America there are some lines of railroad which
run side by side, and of which the Morris and
Essex and the New Jersey Traunsportation Company
are examples.. Trains on these roads start at the
same hour and for three or four miles run side by
side 80 close that passengers are said to reach out
of the windows and shake hands with each othe:
when ranning 25 miles an hour. .

Messrs. Crosse and Blackwell have lately had a
large boiler made of aluminium, in which their
jams and preserves are boiled. By this means all
injury from any contact with copper is avoided, and
the alumininm is not attacked by the operation.

An American exchange states that a huge raft of
logs, estimated to contain 700,000 ft. of lumber and
measuring half a mileir circumference, was towed
up Lake Memphremagog a short while since, It
belonged to a company in Newport whosoe steam mill
sawed 13,000 ft. of lamber in nine hours and forty
minutes,

It is stated that Messrs. Palmer Brothers’ im.
mense iron and shipbuilding establishment at
Jarrow, on the Tyne, has passed into the hands
of a limited liability company, with a capital of
£2,000,000. The shares are said to be £5,000 each,
and have all been taken ap without having come into
the market.

We understand that Mr. E. S, Allin, master
armourer at Springfield, has invented a new breech-
loading musket, which is highly commended.
General Dyer, chief of the ordnance department at
Washington, has ordered 5,000 muskets of the old
model to be changed to breech-loading after Mr.
Allin’s plan.

Marshal M“Mahon kas received ome of the two
gold medals bestowed by the Prussian Government
on the successful exhibitors and patrons of the
‘¢ Exhibition” of Cologne, as being ‘‘ a great en-
courager of agriculture ” in Algeria.

The new high-level linefrom Victoria to the cen-
tre transept of the Crystal Palace, has been visited
by the Government in r, and it is expected
will be opened in a few days. With incre: rail-
way facilities and convenience, increased prosperity
may be looked for at the Crystal Palace.

Nuoremberg manufactures, besides glass beads,
considerable quantities of amber beads. In Gab-
lontz, in Bohemia, more than six thousand persons
are engaged in tbe manufacture of beads that are
made of pure glass, or of a composition, From the
glass-houses, which are very numeroas in Bohemia,
the rods of difforent sizes are delivered to the glass
mills for cutting, which is performed by water
power or by hand. In 1828 there were in that
neighbourhood one hundred and fifty-two mills in
operation ; a number of glass-blowers were likowise
engaged, who possessed great dexterity in blowing
thbollmall beads with the assistance of a small blow-
table.

The Buffalo (N.Y.) rapeu give an account of the
trial trip of the first locomotive ever made in that

laco. It was made at Bell's Steam Engine
orks, and has been sold, with another mow in
construction of the same class, to the Erie and
Pittsbargh Railway Company, for 25,000 dols. each.
On the trial on the Lake Shore.road tbe * David
Bell ” took three cars to Dunkirk with 150 passen.
gers and worked with perfect success. On the re-
turn trip the engine ran 42 miles, inc'uding two
stops, in 1 hour and 35 minutes, the last .10 miles
being done in 13 minutes. Tho * David Bell ”
has cylinders 16 in. by 24 in.; driving wheels, 5 ft.
14 in.; has 150 two.inch copper flues, and is
arranged to burn either wood or coal. The weight
of the engine and tender is 40 tons.

The annual conversazione of the Royal Institute of
British Architeots was held last Friday evening at
their Rooms, Conduit-street, Hnnover-u&nnre, at
theinvitation of the President, Mr. A. J. B. Beres-
ford Hope, and the Council. Numerous interesting
objects and works of art were exhibited; among
tbem were a selection from the magnificent series of
coloured drawings, copies of ancient stained glass
by the late Mr. Charles Winston, lent for the occa-
sion by the South Kensington Museum, and a num-
ber of architectural drawings by Mr. Teulon and
other gentlemen, intended for the art exbibition at
Alton Towers. In addition, the galleries of the
Architectural and Photographic Exhibitions were
thrown open. Among the visilors present not mem-
bers of the Institute were: Lord Houghton, Sir
Edward Cust, the Hon, Wilbrabam Egerton, Mr,
J. G. Hubbard, M.P., Mr. J. E. Gray, F.R.S.,, Mr.
Manockjee Cursetjee, Professor Hughes, Dr. Sal-
viati, Professor A. Marictte, Professor James
Tennant, Dr. Hewitt, Captain Shaw, Dr. Sibson,
Mr, T. Page, C.E. )

At a meeting of the Brassmasters’ Association,
held on Thursday week at Birmingham, it was re.
solved, *“ That rolled brass, brass wire, and tubing
be reduced 4d. per 1b. and copper goods ¢d. per Ib.;
also, that brass pin wire be reduced £2 per ton.”"

The new fron serew steamship ** El Rahmanich
has ‘Jlllt arrived in the Victoria Docks from Hartle-
pool. She was built by Messrs. Richardson, Duck,
and Co., at Stockton-on-Teces, and fitted out for his
Highness the Viceroy of Egypt, under the superin.
tendence of the Peninsular and Oriental Company.
Her catreme length is 284 ft.; beam, 34 ft.; depth
to spar deck, 26f:.; tonoage, old measurement,
1,524; gross, new measurement, 1,658. She has
accommodation for 40 firat and 30 second class pas-
sengers. Her engines are direct-acting surface con -
densing, of 300 horse.power, built by Messss. J.
Richardson and Sons, of Hartlepool.  Daring her
run from Hartlapool to Gravesend, with a boiler
pressure of 25 lbs., and an indicated power of 1,200
horses, she maintained an uverage speed of 11}
knots, the engines never having been slowed during
the whole distance. Her mean draught was 16 ft.,
and displacement 2,445 tons.

Mr. Henry Weiss, the delegate appointed by the
Birmingham Chamber of Commerce, to attend
the International Commission at Vienna, observes
in his report that iron goods are taxcd 8o enor-
mously high that it seems probable that the
attention of the Austrian Custom Houseauthorities
has not been called to the low value of the goods
in proportion to their weight. Under the present
tariff, waggon axles pay 63 per cent., axes 53 per
cent., and bellows 89 per cent. on their cost price.
The classification is also very imperfect, common
iron chisels paying, for instance, 100 per cent.,
while the duty upon cast steel finer polished ones is
only 25 per cent. These great contradictions, no
doubt, owe their oriﬁin to the fact that, when a
tariff was first framed, it remained for a consider-
able time, while the manufacturers in their rapid
progress, changed not only the relations of the
articles to each other, but also very much dimin.
ished the cost of production by the introduction
of improved methods of manufacture.

By a return which has been issued from the
Royal Mint, some interesting particulars are given
relative to the coinage of the realm. In 1864 sove-
reigns and half-sovereigns to the amount of
£9,535,697 were coined, and since 1855
£59,042,618. Last year the silver pieces coined
represented a value of £535,194, the market value
of the uncoined metal itself being only £521,003 5s.
Amongst these coins were 579,670 silver three-
balfpenny pieces, 79,200 silver penuies, and
47,620 silver twopenny pieces. No crown or
half-crown pi2ces were coined. The silver coin-
age issued since 1855 represented a value of
£3,397,000 18s. 4d., while the actual cost of the
metal used was £3,334,663 8s. 7d. As a set-off to
this profit, however, the Mint authoritics lost in
the same period of years £122,363 1s. 5d. by the
ro-coinage of worn silver coin. In 1864 copper
coins representing £18,069 G2 8d. were turned
out, the actual valae of the copper being no more
than £9,660. From 1855 to 1864 inclusive the
represented valae of the copper coined was
£915,268, the market value of the metal being
£444,010 10s. 6d. In that period 913,920 half
farthings were coined.

The East India Railway is rapidly approachin
completion, while the income is increasing an
the expenses diminishing. Tho whole of the line
from Calcutta to Delbi is constructed, and in a
short time traffic will be conveyed to and from those
places—a distance of 1,100 miles—by an unbroken
route. Within a coupie of years from the present
time the Company will baable to exchanze traflic
with the Great Indian Peninsula Railway Com-
pany, and there will then be an uninterrupted chain
of railway communication from Calcutta to Bombay.

The ‘‘ Great Eastern” has in her as nearly as

ossible 7,000 tons of cable, or, including the
iron tanks which contain it and the water in which
it is sunk, about 9,000 tons in ail. In addition to
this she has already 7,000 tons of coal on board,
and 1,500 tona more ara being taken in. When the
rest of the coals and special stores are put aboard,
they will bring her mean draugbht down to 32} ft.
Her total weight, including engines, will then be
rather over 21,000 tons; a stupendonus mass for
any ship to carry, but well within the capa-
city of the * Great fiaatetn.” of which the measure-

‘ment tonnage is 24,000.

We are informed that several gentlemen who have
recently returned from America—where they have
been watching the movements on board the Moni-
tors for foreign governmente—have inspected the
system of working ships’ guns in fized turrets, as
arranged by Mr, Wnlger, of Cowper-street, City-
road; and that they have expressed a favourable
opinion thereon. Now that the Commission on
turret ships has decided against movable turrets
and recommended fixed ones, it is probable that
Mr, Cowper’s plan will be taken into consideratiou

by the Government,
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The question of thief-proof safos is about to be
discussed in legal quarters. We understand an
action has been commenced by Mr. Walker, of
Cornhill—apon whose premises a memorable bur-
g{hry was not long since committed—against

essrs. Milner, the safe manufacturers, npon the
warranty given with the safe ; heavy damages are,
of course, being laid.

We learn that at the ironworks of Holmbe
and Co., at Lund, a new invention has been a.pph
by which tubes of iron ocan be cast by centrifagal
force. The machine is of very simple conatruction ;
it is composed of a cylinder, whith can be openeé
and closed, and into which molten metal is poured.
A rapid rotary motion being imparted to the oy-
linder, the liquid mass is pressed against the sides,
and the result is the formation ofa perfectly uniform
and steaight tabe. The machine was invented by a
young workman named Auguste Larson, and the
first trials proved completely suoceesful,

Qil City is fast becoming famous for the energy
and spirit of its citisens. A horse railroad between
that city and Plummer is now in process of con.
struction, and will be finished at an early day. One
hundred cars and an eqnal namber of trains have
been ordered, and ero long wadinghin the mud will
be remembered among things of the past.

The day appointed for the meeting of the
National Artillery Association for competitive
practioe with big guns at Shueburyness is the 29th
nst., and is looked for with t interest. Camp
accomodation will be provided by the Government,
and the camp will be under the command of a field.
officer of Royal Artillery.

A very imiorhnt circular affecting the interests
of the public has buen issued by the United Kingdom
Electric Telegraph Company. It announces that,
the unifurm shilliog rate nut baving proved remu-
nerative, it has become necessary to increase the
charge. The company was establishedin November,
1860, and the shareholders patiently remained
without any dividend for upwarde of four years, in
order to give the shilling rate a trial, and afford it
ample time for its development. The maximaum
tariff is now fixed at 3s. for all England, Wales, and
Scotland. The terms are to be, for 100 miles and
under, 1s. ; 200 miles and under, 1s.6d. ; and over
200 miles, 2s. ; thus securing Lancashire aud York-
shire an eighteenpenny telegraphic commanication
:i"t:l London and Glasgow, and other important
istricts,

From New Bouth Wales we learn that a large
timber mill has lately been established on the Goul-
burn river, and is capable of turning out 18,000
superficial feet of timber per week upon ordinary
ocoasions, bat, if pressed, can turn oat 25,000 ft.
The proprietors have erected a wooden bridge acroes
the Goulburn river, which spans it 250 ft. from bank
to bank,by a width of 15 ft., with a roadway of 12 ft.

Patends fox Fnbentions,

ABRIDGED SPECIFICATIONS OF PATENTS,

Tas Abridged Specifications of Pateats given below are
1agsified ding to the subj to which the respeetive
inventions refer, in the following Table. By the syster
of olassification adopted, the eriocal and oh logi
order of the specifications is preserved, and combined with
all the advaatages of a division into classss. Is should be
understood that these abrid are prepared exelu.
sively for this Magasine from otficial copies supplied by
the Government, and are therefors the property of the
Proprietors of this Magazine, papess are hereby
warned not to produce them without an ackaowledge-
ment i—
BoiLxs AND Funraoss,—3148
BuiLpings Axp BuiLmye MarsniALSs,—3146
OHEMINTRY AND PEOTOORAPUY~None
OuLrivaTion or THR BoiL, including agricultural imple-
ments and machines,—3141
ELROTRICAL APPARATUS,—None
¥isrous Fasnios, including machin

for treating fibres,

pulp, paper, &c., - 3181, 3154, 3157, 3163, 3163

Foop a»D Bruvmaaass, inoludin . app for prep g
fond for men and animals,—None

FURNITURE AND APPAREL, including household uteasils,
::ao-:le:;’mn, jowsllery, musical instrumeats, &c.,—

U

Guuexal Macmwsny,—3143, 3144, 3153

Liennivo, Hearivae, asDp VexriLarine,—Nons

MaraLs, including for their manufacture,~—3164

MisozLLANBOUS—8160, 316}

Roaps axp VemicLss, ineluding railway plant and car-
riages, saddlery, tand harness, &c.,—3138, 3156, 3166

Bllrall “A'l;l‘B‘OAﬂ, incloading their fttings,—3143, 3147,

tJ
STRAM Exorsses, &c,,—3139, 3140, 8162
Wanvans,—3144, 3149, 3159, 3168

3138 W, Howzs and W. Busizy. JImprovements in
lamps for railway and other dovviages, and in comneoting
lampe to carvriages, a part of ®Ai6A improvements may also

oarviages. Duted D

oatch and securely fastens the door. When'it is wished *0
unfasten the door, the handle is turned, whea its tongue is
disengaged from the catoh, and the door is unfastened.
The inventors conneot the tongue of the spring handle to
the axis of the satd haudle by means of a screw in a manner
similar to that by which the inside handles of carriages are

d to their spindles, and they cover the head of the
sorew by means of a cap which screws on the end of the axis,
and protects and conoeals the screw by whioch the tongue is
fixed to the axis of the handle. The said sorew cap may also
he applied to the inside handle of carriages for the purpose of
protecting and conoealing the screw by which the handle is
oconnected to ite spindle. The imp! in otir
osrriage lamps to carriages are as follow :—-The free end
of the arm by which the lamp is attached to the carriage
they make somewhat in the form of a hook by turning vp
the extreme end of the said arm. In the side of the lamp
they fix a recess or socket into which the hooked end of the
arm fits,and in which it is fixed in the following manner:—
To the lower side of the recess in which the end of the arm
fite,a semi-tuhular piece of hrass or iron is fixed its concave
side being upwards,and on the upper side of the arm near its
turned-up end a similar semi-tubular piecs of hrass or iron
isfized, When the lamp is placed on the arm eo that the
end of the latter engages in the recess of the former, the
two semi-tubular pieces are p d to one her, 80 as
to make a complete tube. The outsides of the semi-tubular
pieces have a screw thread on them, and an annular screw
cap placed upon the arm is capsble of being screwed upon
the sorew thread on the semi-tubular pieces when they are
brought opposite one another. The said pieces are thus
bound firmly together, aud the lamp securely fixed to the
oarriage. Patent abandoned,

3139 H. Davey. JImprovements in steam engines, Dated
December 17, 1864,

The first part of this invention relates to a particular
arrangement of the valves of steam engines. The inventor
makes the valve face of a oiroular form, with four openings
(ot & quadrant form), it for two oylinders, and with two
only if for one; these openings radiate from the ocevtre,
and on this faee is placed a circular valve with two openings,
of asimilar form to those in the face, one opening for the
exhaust and the other for steam; thisvalveis caused to revolve
with itscentre coinciding with the centre of the said face by
any convenient means, oue revolution of the valve being
produced in the same time as that of the crank shaft; the
revolution of the valve causes the openings in it, which
are placed diametrioally o :posite to each other, to pass
alternately over the openings in the {ace, whioh are in com-
munication with the pective steam p ges of the
oylinder or oylinders they are desigaed tosupply, permittiog
indaction and eduotion at proper times. The seoond
part of the invention ists in f the cond
with a cold water cistern in the top, the hottom of which
oistern is provided with holes to allow the water to desoend
into the condenser in the form of a ahower, the said cold
water cistern to he sapplied with water by means of the
air pump, which is to be made double-acting. The third
part of the invention relates to slide valves, and oonsists in
a particular arrangement, whereby the greater part of the
back re of the steam is removed. The fourth part
relates to the reveraiug gear of steam engines. Tne in-
ventor extends ths breadth of or bifarcates the eccentric
rod at the point where it is connected with the pin of the
rooking shaft, and forms a gab on each side, the eccentric
vod facing in opposi%e directions and opposite to two studs
or pins cisposed on opposite sides of the rucking shaft or
axis, into one of whioch pine the gabs take as may be
required; when the engine is required to move in ove
direction, the rod by its gab is in connection with the pin
on one side of the rocking axis, and when traversed that
gab is remored aad the opposite one placed in-gear with
the pin on the other side of the rocking axis. Patent

3140 W, A, Toanes and T. T. O Impr ¢
in the means of and apparatus for obtaining motive power,
and for the distridution and application thereof. Dated De-
ocember 17, 1864.

This inveation consists of certain improvements in the
mode of obtaining not!vo power by means of couipressed

air. The in first, to imp! d apparatus
for obtaining air compressed to a much greater degree than
has hith bee lished b used for the

n p y pump
purpose, the result being that an inoressed power is
obtained, and stored in a receiver or receivers of less dimen-
sions thaa b t The { propose to effect this
ohject upon the principle of pressing air by a i
of pumpe and receivers. In order to distribute the com-
pressed air, and thereby oconvey motive power to engines
in various localities, they propose to construct and lay
down a main pipe or pipes from the principal receiver or
store. At the entrance of the main in oonnection with
the receiver they propose to apply a valve to regulate the
pressure in the main junctions, provided with valves or
stop cocks to convey or distribute and shut off, as may be

quired, the p d air to engines in factories or
buildings, or otherwise; and they propose to apply such
power to engines by the intervention of a meter which
shall indicate the quantity used, and the pressure, and
ahall be provided with a throttle valve which shall regulate
the speed of the engine by aid of the governor, beyoud
which meter the compressed air is passed direct through
the slide valves of the engine into the cylinder, thereby
actaating the piston in the same manner as if steam were
applied. Patent abandoned,

3141 J. A. Hoexixs and O. Currin. Improvements in
ploughs and apparatue for tilling the soil. Dated December
12, 1864.

This invention has for its objects the performance of the

rocesses of ploughing and sabsoiling in ome operation.

e subsoll P ists of one or more share or
shares, points, prongs, or lines, secured by bolts or other
oconvenient meaus to the body or frame of the plough in such
a position as to penetrate the soil in the rear of the ordinary
share., Such subsoiling apparatus is adjusted by sorews,
levers, or other suitabl hanical 8 t, 80 as to
break up the subsoil to any required depth below the bot-
tom of the furrow as made by the ordinary share. For

Il)a“mucdb Aandles for ber 17,
4,

These improvements in lamps for railway and other car-
riages consist in the following I's ¢ for fastening

and un faster.ing the docrs of the said lamps. In place of th

ordinary hasp used fortnat purpose the patenteesuso aspring
handle and catch. The spring handle is attached to the
door of the lamp, and the catch to the iump. On oclosing
the door, the tongue of the spring handle engages with the

g the ion to the various kinds of ploughs al-
ready in use, the inventors fit the said subsolling spparatus
to an adjusting clutch, which is readily attached to any
plough by sorews or other suitable fastenings. Patent
abandoned.

3142 W, Tate. Improvements in armour, and in making
and applying the same for protecting wood and iron ships of
war and batteries. Datcd December 19, 1864,

This invention consists in the use of and in improvements

in the manof80ture and in the mode of applying iron and
steol fla. and round wire, galvanised and un-galvesised
rope, stranded flat belts or sheets, or woven or plaited
sheets or belts of any kind of large and small size wires,
woven wires in sheets, of round or flat wires applied singly
in belts or sheets, of iron or steel wires, or intermixed
as one belt or sheet, being (by preference) one-third
steel and two-thirds iron wire, as armour for wood and
iron ships of war and hatteries, used singly or intermixed
with sheets of millboard, leather, or compressed cotton, or
in conjunction with wrought-iron or steel plates of any
diameterss comploted,

8168 B, O, M, Borares. da etmosphorion] machine, or
the nrpmJ motion by atmospherioal presewrs, Dated De-
cember 19, 1864,

This invention cstmot be described withowt felerence to
the drawings. Patent abandoned.

3144 E, Swivanski. Improvements 8 breteh-loading
fire-arms. Dated December 19, 1864.
favention eonetsts of improvements ja dpening and
closing $he hreeth enda of breech-loading fite-arms which
have fixed bartels, sed in whioh the cartridge is evploded
by means of a horizontal needle, the said improvements
being also applicable to lo-loading fire-arms. o in-
ventor makes the breseh end of the barrel, in which is
placed the eartridge, dmnallLol a ¢onical form provided
with three fons, and the other end of the breech
piede is made in the shape of a female eowe, so ms 40 fis on
the ol of e oud 16 sles, Niie 14, provided
mmn’m e browt u«ln ml::-mh
a lever or handle, by which is can be deaws from the
open end of the barrel when the gun ls to de charged ;
and when it is desired to close the hroseh afier charging
the said lever is pushed forward and oafries with it the
breech piecs, the open end of which paseess over the
conical enq of the barrel ; the said lever, mad cofieequent]
the hreech piece, is $hen turned through sbout a si
part of a Whioh mémns the aforesaid projections
in the Opel éud piece are oansed to pass
hehind the projections @a the end of the barrel, thus
holding firmly to it the breech piece. At 'he hott)m of
the breech piece is a small cylinder provided with two
pointed pivots for tearing or piercing the cartridge, 80 as
to prevent the concussion of the gases, produced by $he ex-
plosion against the hreech—that is to say, where the breech
piece fits on to the barrel. Putent abandoned.

3148 0. W, Orroro. Anapparatus for measuring water
and other Auids at esther Aigh or low pressure. Dated De-
cember 19, 1864.

The patentee claims, first, the use of a rolling weight as
a motire power for turning the taps or cocks of water
meters; second, the use of a piston or fioar moving freely
upon the piston rod until such time as check- d by tappets
or other appli thereto attached. Patent lefed.

3148 8ir J. GrAY. JImproved taps or cooks for regulating
the flow of water {nlo, tArough, or from clsterns, pipes, und
other receptacles or omdui Dated D ber 19, 1864,

Ia performing thrs invention the patentee constructs the
taps or cocks wich two valves, one the discharge vaive, the
other the inlet valve, which latter is aleo under certain
conditions capable of acting as a oheck or stop valve for
the purpose of shutting off the water from the discharge
valve duting ex mination or repair. Each of these valves
is closed by the pressare of the water foroing the disc of the
valve down upon its seat— an arrangement common to many
valves no~ in use. The inlet valve may, by this invention,
be converted into a check or stop valve by the mere aot of
remorving the cover of the hody of the tap or cook for the
purpose of uunlnlng or repairing the discharge vaive and
its appurtenances. he in i described with-
out reference to the drawings. Patent compleled.

3147 H. F. M'K1Lror. Improvements in compositions
Jor coating or covering ships. Dated December 19, 1884,

This composition is ohiefly applicable for coating ships of
iron. In making compositions for this purpose the paten-
tee El'lldl gether lime (by pref pure shell lime),

Iphur, and protoxide of 'y, and mixes with these
coarse brown sugar, and crude petroleum, or linseed or
other suitable oil. The proportions in which he prefers to
combine these materials are as follow :—1 cwt. of shell
lime, 4 cwt. of sulphur, 14 Ibs. of protoxide of mercury (or
crude 'y may be employed), } cwt. of coarse brown
sugar, 10 gallons of petroleum or other suitable oil, pre-
ferring 6 gallons of petroleum oil, and 6 gallons of melted
tallow in place of all petroleum oil. The sulphur is first
heated to about 240 degs. Fahrenheit, then the patentee
adds the oil, and stirs it well in together with the sugar ;
the whole of the materials are then added and
throungh a mixing mill, He prefers slightly to slake the
lime before grinding it. The mixture'thus produced will be
of the i )y of a thin t, and should be avplied
to the ship whilat hot. Or the mixture may he allowed to
cool and be again heated cefore applying is to the ship.
Patent completed.

3148 R. A. Broowax, Improvements in furnaces. (A

ieation.) Dated D ber 19, 1864, ¢
These f; are arranged, as hereafter described, in
such manner that the fael is transformed into inflammable
gases, to which the requisite amount of air is sapplied
'y tor their bustion. The obj of the arrange-

ments are,—First, to divide the flame in rings or sheets
to afford a great heatlng surface. Beoond, to surroand this
flame in hot atr travelling at the same as the flame,
Immediately under the boller or vessel to be heated, and ad
the top of the furnace, the inventor places two metal or
other ref; 'y plates d, bat with a space between
them proportioned to the quantity of air to be consumed.
The lower plate is pierced with a number of holes propor-
tioned to the quantity of heat to be developed. l.ach
of the holes is supplied with a tube or burner, the lame
from the fuel passes through these burners. The upper
EI.“ is pierced conoentrically with the opening of each

urner, with a hole five times larger than that opening,
through which the air for the burning of the gas passes.
The space between the plates forms a reociver for the ai
entering in proportion to the p and the draugh
regulated by dampers in the flue. The absorption of calorio,
from the radiation and heating of the air, prevents the
platos beooming red. The fire place is at the lower part of
the furnaces, and under the double plate or gas apparatus
just desoribed. Three openings, with doors, exist in the
wall of the turnace below that apparatus, the uppermost
for supplying the fuel, the next for the admission of alr or
steam, and the lowest for the extraction of scoriss. The
bottom plate, on which the fuel rests, is made to heat
water in a tank or tube below it. The top of the upper
plate should be concave to form a parabolic mirror, and ite

o
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surface polished to reflect the heat, Each burner may be
fisted at tup with a spiral or platinum ring, to prevent any
portion of gas escaping withoat being burnt, Hollow rihs
are formed on or in the lower plate for the passage through
them of air to keep it cool. ‘The working of the furnace
will be readily understood ; when the fire-olace has heen
charged with fael and that lighted, the gases pcoduced, oxy~
genated by the air or by steam admitted through one of
the apertures in the wail of the furnace, issue from the
burners, where they come in contact with air or steam
admitted through the apertures in the upper plate, and
complete combustion, or as nearly as may be, takes place.
Patent adandoned.

3149 Bir F. BuackxwooDb., A new or improved apparatus
Jor elevating or lifuing shot or shell to the fighting deck of
vessels or in butterics of wur, Dated December 19, 1864,

In carryiug out this invention tke i prop! to
fix a foundation or bed plate in the lower part of the veasel
on which two standards are set ; thess support, in bearings,
a shaft, which carries a driving wheel having projections
on its periphery for the jurpose of actuating an endless
chain for drawing a similar puiley-wheel set in bearings on
the fighting deck at suitablo distances apart ; the endless
chain is provided with arms or brackets tor the jurpose of
sapporting a series of metal receptactes or elevators, which
are connected thereto by a hinge or pin joint set in a pro-
Jection at the bot of each el ; below the front or
mouth of the elevators are protruding grooves or slots for
ths:.rpou of bearing on to upright guides extending to
the fighting deck, and meeting in a semicircle at the base
of the app . The apparatus somewhat resembles the
well-known dredging machine with lifting buckets. FPatent
abandoned.

3150 J. Buronart, H, Stroup, and 8. A. MORRIEON.
Improvements in reefing and stowing jib sails from the deck.
Dated December 19, 1864,

This i ion ists in attaching a swivel block to
the upper part of the jib stay, such block being connected
to the mast by the jib halyards, and in applying at the
lower part of the jib stay a whelped sheave with swivel
attached to the hoop or hounds of the boom ; on the boom,
near or underthe whelped sheave, are two leading blocks for
the reefing claims to pass through and over the sheave;

theends of the reefing chains are attached to two blocks,
Thus it will follow that, by hauling on the reefing chains,
the whelped sheaves will be caused to revoive, and the stay
being free at the upper part with the swivel, the stay will
revolve and taks up the sail, aud vice versa. Patent com-
pleted.

3151 E. T.Huenes. Improvements in machinery or ap-
paratus for making laces, braids, cordings, und edyings. (A
communication.) Dated December 19, 1864.
h:‘liil invention be described without ref :to

when pulled acts on an internal tube, to which is attached
a spring, which is free to work through a slot in an exter-
nal tube, and is attached to the flag or other signal to
draw it out of its cover and bring it into view. The external
tube containing the internal tube with spring signals he
prefers to locate on the top of the carriage, near the
side of it, so that the signals may be seen either at the top
ot the side thereof, and sothat at night they may be mani-
fest between or hy the side lights. By these means the
cords of several signals may freely pass through the inter-
nal tube of each, and the tubes serve to protect the parts
from injury. [Patent abandoned.

3187 P. CaMxrox and T. Bowmaw. JImprovementsin
textile fabrios, and in the machinery or apparatus employed
Jor producing the same. Dated December 20, 1864.

This invention essentially consists in forming numerous
ornanental veins, which it is preferred to name as the
‘‘ Princess veining,’’ in the direction of the length of the
cloth, or, as it is termed by wearvers, ‘‘ up the loom;"’ or
they may be formed in the transverse direction. ' The
pature or formation of the veins in the cloth is in imita-
tion of those patterns ordinarily produced by the use of
needles by hand ; these veins are effected in a more perfect
manner than has bitherto been done by machinery. The
machinery by which these improv ts are effected con-
sists in adding to the ordinary loom an additional number
of treadles a‘tiched to an additional leaf of treadles for
actuating those portions of the ways in which the above-
named veining is produced ; the warp is actuated in such
manner that on either side of the central threads of the
vein, one or more warp threads are lifted or depressed, so
as to be clear of the shattle when it passes acroas, and the
ceutral threads are intertwined with the transverse threads
80 a8 to form the patt Patent abandoned

3168 G, LracH. An improved fastening for books,
pocket books, portfolfos, satchels, bags, writing cases, and,
other analogous articles. Dated December 20, 1864.

This fastening consists of a series of tubular pieces
which are secured alternately to the sides of the book, and
are 80 arranged that, when the book is closed, the tubular
pieoes are brought into a continuous line, and form a tube
down which a straight lead pencil or pencil case or peu case
may be passed, 80 as to prevent the several parts from being
drawn asunder without withdrawing the pencil or pen. In
order to prevent the pencil or pen from being drawn out a
spring catchisadapted thereto. The nib of thisspring catchis
madqe to project from a notch or hole in the side of the pen
orpencil case, and take into a notch. or into a groove, or
under ashoulder made inside one of the tubular pieces.
In order, therefore, to withdraw the pen or pencil so as to
open the book, the projecting nib of the spring catch must
be drawn back. This is effected by means of a key or other

itable instr t, which is inserted through a suitable

gs. Patent pleted,

3152 H. J. H. Kixa, H,E. Surrn, and J. B. HowreL.
-Imgrovements in (he slide valves of steam engines and in
apparatus connected with or operating the slide valves of
steam engi Dated Decomber 19, 1864,

This invention relates, first, to slide valves of steam
engines, and is such that, although the stecam be admitted
throughoat the whole of the str.ke of the engine, or be cut
oft as a quarter stroke, or even less, the eductiou in either
©case remains onen throughout the fall length of the stroke,
and, therefore, obriates the objectionable back pressure
always resulting from working expansively with one slide
valve. The second part of the invention relates to appa-
ratus for moving the eccentric or crank pin by which the
slide valve of a steam engine is operated, so that the
ecoentricity shall be more or less, and give more or less
throw to the vaive, and also to traverse it to an opposite,
or nearly opposite point of the shaft, whereby to reverse the
action of the engine, as is well understood. Thirdly, the
innnngu relates to other apparatus for traversing the
ecoentric pin or part that operates the slide valve across
the shaft for the purpose of reversing the engine or for
working more or less expansively. Patent compleled.

3163 D, MiLLax. Improvements in aratus for movi:

bodies. Dated December 20, l:&‘: / i

The essential feature of this juvention consists in the
employment of two winding barrels acting simultaneously,
gnt in lu&l: ‘t:.’ t.ha.r.,iwhﬂiln one takes up the chain

r rope, other gives it off at a different rate. Patent
da-drucd &

,316‘4 ".’4 E.) GII:;I. An imz‘rwcd bA“ Jor preserving
y y and similar articles. communication.,
Dated December 20, 1864, ¢ o)
This box is made the size of the piece it is to receive, is
fiat on fts two faces, and rounded at the two ends, in ord
that the piece of velvet may preserve a perfect! tal

opening at the end of the pen or pencil case, and is made
to bear against the spring catch and force it back, sothat
the pen or pencil may then be drawn out. Patent com-
pleted.

3189 T. A. GRiMsTON, An improved apparatus to be used
with dreech-loading fire-arms, so us (o render them availuble
Jor use as drsech-loaders or muzile-loaders, as may be found

t. Dated D« ber 20, 1864.

This invention consists in the employment of a metallic
case of pecaliar construction,which is placed in the rear end
of the barrel 80 as to form a case or chamber to receive the
charge. This case, which may be denominated the cart-
ridge case, is made of any suitable metal, and is similar in
shape to the cases of the ordinary pin cartridges at present
in use for breech-loaders. The pin of the improved appa-
ratus is separate from the metallic case, and is perforated
throughout its length, and provided with a nipple at one
end and a screw thread at the other; the intermediate
space hetween the nipple at the top and of the screw at the
bottom is of the same diameter as the pin of the common
cartridge, and, consequently, it will fit easily into the pin
hole of the gun. This pin may be screwed into the me-
tallic cartridge case until the base of the nipple rests upon
the gon barrel, which latter is protected from injury by a
leather or other kind of washer that is placed hetween it and
the nipple. The gun barrels being thus provided with a case
to hold the charge, and a nippletoreceive a cap,the fire-arm
may, in every respect, beloaded and treated as a muzzle-
loading gun, and may be fired by means of percussion caps
placed on the nipple in the ordinary manner, but the barrels
may nevertheless he used as a breech-loading gun again
whenever required by withdrawing the improved metallic
cartridge case aad nipple, and using the ordinary pin cart-
ridges. Patent completed.

3180 H. Birp. Improvements in treating scwage matters.
Dated December 20, 1864. "
i d called

form. The top of the box opens and shuts witl’n s hinge,
like a snuff hox, which ar its the placing of

This in in bining & p
sulphated clay with sewage waters or matters, by which

end will act as aswivel, and, in working the pioker, will
have a loose motion, giving and taking a little, so as to
compensate for the rigidity of the metal, and accommo-
date itself to the flexibility of leather or similar material.
Patent abandoned.

3163 J. P, Y LuagosTERA, Tmpr in

Jor spinning cotton and other fibrous materials,
ication.) Dated December 20, 1864,

This invention has reference to driving the spindles in

inniog hines, and ists in effecting this by means
of a rolling friction from a wheel or drum made of or
covered with leather, or other suitable material of sufficient
elasticity, and affording sufficient adherenceto or against
the part of the spindle which isthereby driven. Also in
driving such spiudies in manner as ahove set forth, and in
pairs, that is to eay, two from each wheel or drum, &
number of such wheels or drums so actuating their pairs
of spindles being driven by bevel or other gearing, or in
any other convenient manner. Also in making movable
(instead of fixed) the steps or bottom hearings in which
the spindles revolve, and causing them to be pressed
towards the wheels or drams by wedges with weights sus-
pended from them, or by springs, 80 as to keep the spindles
fairly and properly in contact with the peripheries of the
drums, Patent completed.

3164 H: A.pg Briovu, jun. Protecting and preserving
metals, such as polished steel, silver plate, silver plated and
electro-plated articles from oxidation, corrosion, and from
the effects of damp or the action of sulphuretted hydrogen,
and for cleaning and brightening said articles. Dated De-
cember 21, 1864.

This invention consists in the use of a varnish composed
of gam benzoin forty-five ounces, and alcohol or methylated
spirit one gallon. The gum is dissolved by a slow heat and
filtered. A coating of this varnish is spread over the sur-
faces that are to be protected by means of a flat camel’s
hair pencil or brush, and lefs to dry. The varnish is applied
cold. To remove the varnish the patentes uses a liquid
composed of collodion four parts, alcohol one part; and to
wash the collodion off and clean the metals he uses a liquid

posed of alcohol eight parts, and ether two parts;
the surface is then dried with soft linen or carded cotton.
Patent completed.

3165 T. WoopwArD, Improvements in breech-loading
fire-arms. Dated December 31, 1864, .

This invention consists, first, in the use of a chamber in
connection with the barrel or barrels for receiving the cart-
ridge, and having a slot or groove in its base to allow
the free action to and fro of thbe extractor, for the
purpose of removing the cartridge or cartridge case,
and also having a slot or socket at the back into
which a bolt in the breech is to enter, for the purpose of
keeping the breech in position during firing, and removing
same and opening the chambers in order to remove the
empty cartridge case and reloading ; secondly, in the useof
a solid breech movable on a hinge or hinges, and which,
when placed within the chamber, will form a recoil-bearing
surface for the oartridge on the piece being discharged ;
thirdly, in the use of a bolt acted on by a spring in combi-
nation with the breech, and partly fitting into the slot or
socket at the back o the chamber ; fourthly, in the use of
an extractor movable in the slot or groove in the base of
the chamber for the purpose of withdrawing from the barrel
or chamber the cartridge or cartridge case ; fifthly, in con-
necting the barrel or barrels with the chamber by letting
the rear end cf the barrel into the chamber, and fixing or
securing them together by a pin or other suitable means.
Patent abandoned.

3166 J. Wrstwoop, jun., JImprovements in iron bridges.
Dated December 21, 1864, )

These improvements are more particularly applicable to
the lower horizontal members or tension chains of the
variety of iron bridge girders for which J. Warren and W.
J. Monzami obtained letterspatent, dated August 16, 1848
(No. 12,243). The mode which the present patentee adopts
for forming the lower or hori 1 i ber of the
Warren girder is as follows, the description proceeding
from either end towards the middle of the length of the
girder :—He takes one or more bars of a section or collec-
tive section proper for the lower tension link of the end
triangle, but of a length sufficient to span hqrizonully
along two or more triangles. Along that portion of the
length of this bar or these bars which corresponds to the
second triangle from the end of the girder, he applies
another bar or bars of such section that, together with the
first bar or bars described, tho second bar or bars shall give
the exact requisite strength for the lower tension members
or links of the second triangle. The second bar or series
of bars is of such length aiso that it spans the third tri-
angle from the end, and in some cases it may be even
longer. For the third triangle an additional bar or series
of bars overlapping those of the second triangle is provided,

hinery
(A com-

the piece of veivet within it, and its irnspoetlon at pleasure.
On the front side of the said box is a long slit, by which
one of the ends of the piece of velvet passes to the outside;
thas it s only necessary to pull this end to pull out the
quaatity of veivet required, and the piece of velvet or
nibaad remains in the box, from which there is withd

the organic matters therein are deodorised, the
fixed, and when p it gani t
pitated with the clay, leaving the water pure, or
tively pure; and thei farther ists in g
Iphario) acid or sulphated clay with the precipitated
matters in order to render them more suitable for manare.

are preci-
compara-
Yai

¢ach time but the quantity sold. An india-rabber spring,
similar to that used for raising the window blinds of a car-
ritago,l miﬂ:: b; uu;i ;u cll,r:w hlmk into the box any excess
of velvet which might ulled out through the slit.
Patent abandoned, & P 8

3185 H.‘Dnu:nu and P LaioxT, ten. An improved

e Ppump, for p bilge water out
of ships. Dated Docember 20, 1864,
We cannot here give space to the details of this inven-
tion. Patent completed.

3166 8. E. PETTRE. Improvements in means or appara-
tus for signalling between passengers and guurds or others
8 charge of railway trains. Dated December 20, 1864,

The inventor proposes to avail himself of the line or cord
bi!-hgﬂo omployed, passing from end to end of the train,
aod in addition to cause such line or cord to pass at each
carriage through a separate loop or eye, connected to
cord or cords icating with the ive part-
ments of the oarriage, 50 that, when any one of these cords
is pulled, the line extending from one end of the train to
the other will be drawn side ays, 80 asto effect a signal-
ling to each end thereof, to the guard and driver or others
in charge of such train. And he also applies to each com-
partment a flag or other saitable signal, which, except
whea acted upon for signalling purposes, ligs in a case or
cover or tube provided for it, bat which is in conuection
with the cord for acting on the continuous line from the
oompartment to which it belongs. Each of these cords

ring

Patent completed,

3161 8. P. A. pe B. 'ELUZA. A new or improved manu-
Jfacture of artificial manure. Dated December 20, 1864,

The inventor d i the new pound a cerealine
or new product ; it is produced by the solidification of
urine. The materials or substances he emvloys are as
follows : —1, crushed or pulverised bones, or bone dust, or
animal black, known as animal charcoal, about ten parts;
2, any species of the broom or heather plant and root groand
to powder,about three parts; 3, the waste powdered iron or
waste iron from forges,abous one part; 4,0yster shells reduced
to powder, about five parts; 5, oil of the pine turpentine or
extract of resin, about one part. Each of these materials in
their order should be mixed separately and be well amal-
gamated with urine before the whole are mixed together;
a quarter of an hour is sufficient time for the mixture of
each substance. The oil of resin or turpentine last em-
ployed requires a ful ipulatioa for an hour. In a
week the ceraline may be reduced to powder and applied
a8 a manure in the field. The material should be moulded
in blocks and ground to powder when it is required for use.
Patent abandoned.

3162 W. MaYnES. An fmproved picker band, used in
looms for Dated D her 20, 1864.

In performing this invention the inventor makes the
picker band of iron, steel, or other suitable metal, thus
making it a metallic picker band, and attaches one end
of it to the picker and the other to the picking peg by
means of a pin or other suitable contrivance, so that each

and of such dimensions that, with the bar or bars already
reacting along the third triangle, the exact requisite section
chall be provided. In this way the lower horizontal mem-
ber of the girder is formed of a series of overlupping bars
or links, of such size and so arranged that the exact requi-

site section shall be provided in each triangle. Patent
completed,
3167 O. E. Bayant and 8. Miprerox. A meshanical

chair, worked by foot or hand, for the purpose of drushing
hair. Dated December 21, 1864.

The first part of this apparatus consists of a chair made
of wood or metal, wiih a treadle placed under it connected
to a orank, for the purpose of driving a fly-wheel afiixed to
the chair ; the second part consists of a roller or wheel to
work at the side, back, or over the chair, attached thereto,
and connected to the fly-wheel by a hand passing over a
wheel at the end of the said roller ; the third part consists
of an endless elastic band passing over the said roller or
wheel, or the patentess can use a non-elastic band made to
yield by a spring attached to it; the fourth part comsists
of an ordinary circula: brush with a grooved wheel at the
end to receive the elastic band or belt, the brush to revolve
on a spindle passed through the drum of the srush with
fixed and loose handles at each end for the operator to hold.
By working the treadle the whole of the machinery is set
in motion, and the overator can guide the brush to any
part of tho head, Patent completed.

PROVISIONAL PROTECTIONS.
Dated May 18, 1865,

1315 R. T. Bist, Otterhbourne, near Winchester. Improve.
ments in traps used for catohing rabbits aud other animale
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Dated May 19, 1865,

1611 G. E. Keats, Leicester, and J. Keats, Street,
q ("

1389 ‘W, Clark, Chancery-lane, engineer. Impr t
in the ornamentation of fabrics and leather. (A communi-

cation.)
Dated May 30, 1885,
1478 W. H. Stanley, Chipping Campden, Gloucester-
shire, civil engineer.  Improvements in wickets for the

game of cricket,
Dated June 1, 1865,
1508 H. Allman, Ampthilksquare, clvil engineer. Cer-
tain improvements in the manafacture of iron and steel,
and in apparatus connected therewith.,

Dated June 8, 1866,

1562 J. R. Cooper, Birmingham, gun manufacturer.
Improvements in ceotral fire breech-loading fire-arms.

1564 H. Hunt, Lewisham, house agent, and R. Hunter,
Tottenham-court-road, upholsterer. Iwmpr in the
manufacture of frames for looking glasses,

1565 8. Stell, T. Broughton, and F. Hall, Keighley,

i

mpr in sewing machines,
1612 W. R. Mulley, surveyor to Lloyd’s register of ship-
ping, Plymouth. Impr s in sheathing iron ships,
1613 8. Courtauld, Waddon, 8urrey, and C. W. Atkin-
son, 8t. George’s, BloomsbLury. t

Jury 7, 1865
1594 A. Robingon,

Firing and curing tes. (A comms.
nication. ) :
1608 H. G. Fairburn, Bolidifying coal.
The fall titles of the patents fn the abovo Jist can be

for opening and shutting cacriage windo'u.‘

Improved ascortained by referring back to their numbers in the list of
h provisi ions previously published
Impr in multi ¢ ition can be entered to the granting of a patent to

1614 H. Ormson, Chelsea.
bular hot water boilers.

PATENTS APPLIED FOR WITH COMPLETE SPEOCI-
FICATIONS,
Dated June 22, 18685,

1678 G. Haseltine, S8outhampton-buildings,
lane, civil engineer.
(A communication.)

Dated Juns 24, 18685,

1893 P. A, Lo C. de Funtainemoreau, South-street, Firs-

bary. Certain improvements in machinery for the manu-

Chancery-
Improvements in sewing machines.

Yorkshire, worsted spinners. 1 n app
emploved in preparing and spinning wool, silk, tlax, and
other fibrous substances.

1566 J. Draper, De Beauvoir-road, Kingsland, An im-
pr in sewing hines, which imp is also
applicable to other machines driven by a stra:» or band.

1567 B. 8. Cohen, Magdalen-row, Great Prescot-street,
Goodman’s-fields. Impr in sheathing or coating
the bottoms of ships or vessels.

Dated June 9, 1865, .

1870 H. B. Fox, Oxtnn, Cheshire, Improvements in the
consiruction of the necks of bottles and other vessels, and
in means for closing or covering the mouths of such bottles
or veasels,

1571 W.W. Hulse, Manchester, engineer.
in machinery or tools

1573 W. E. Gedgo,
proved prooess for
various subst

1574 J. de Hemptinne, Ghent,
Improvements in the spinning of
materials.

1875 C. Vernon and W. Hodgkins, West Bromwich,
Staffordshi ine fitters, Impr in safety valves,
which improvements are also applicable to steam engine
and other valves,

1517 W. H. Harfield, Royal Exchange-buildings. Im-
provements in apnaratus for steering ships and vessels.

1518 G. E. Meek, Cranc-court, Fleet-street, stationer,
and W. H. Howes, Curtain-road, 8horeditth, looking glass
maker, Imp enis in fasteni for doors, windows,
drawars, and other like purposes,

Dated June 10, 1865,
Ok ide. Rrad?

Improvements
for cutting metals or other materials.
Wellington-street, Strand. An im-
peno;:rlunx or impregnating woods with

ion

Belgium, manufacturer,
cotton and other fibrous

1880 J, Hend y p y d pro t
in apparatus for printing wool, worsted, or other fibrous
materials,

1881 A. H. Gilmore, Bursledon, Hants, Imp-roved
means or apparatus to be applied to doors and windows
for the purpose of supporting or maintaining them in any
rvi"quired position when oren, and in securing them when
shat.

1582 R. A. Brooman, Fleet-street, patent agent,
provements i kilus for firing poroelain and other ware,
communication.)

Im-
(A

Dated June 12, 1865,

1304 J. Glazebrook, cotton and cotton waste dealer, M,
N. and B, R. Mills, machine makers, Ashton-under- Lyne,
L hire. Impr in sewing hi

1586 J. E. Poyuter, Glasgow, manaut.
Improvements in purifying paraffine,

1887 G. Haseltine, Sonthampton-buildings, Chancery-
lane, oivil engincer. An improved methd of and machi-
nery for cutting and excavating rock for railway tunnels
and other purposes. (A communication.)

1580 G. Speight, Collingwood. street, City-road, collar
manufacturer. Animproved machine for curling or curving
collars and cuffs.

hami

ing )

1590 R. A. Brooman, Fleet-strect, patent agont. Im-
provements infarnaces. (A communication,)
1591 J. Thomas, Battersea, iron founder. A new mate-

rial to bo used in the purification of heating and lighting
gases,

1692 J. Hayes, Bow-lane, machinist,
struction of eewing machine.

Dated June 13, 1865.

1594 A. Robinson, Great George-strcet, Westminster.
Improvements in the means and apparatus for firing and
curing tea, (A communication.)

1595 G. Haseltine, Southampton-buildings, Chancery-
lane, civil engineor. Impro.vemenu in fuses for shells for

1596 J. A, Millington, Sandling-road, Maidstone,
neer, and A. Allnutt, Looso, near Maidstone,
fact Certain fmpr s in
in and for the manufacture of paper.

An improved con-

engi-
paper manu-
'y employed

of horse-shoe and other nails, (A communica-
tion.)

LIST OF SEALED PATENTS,
Sealed June 30, 1865,
16 L. D' Aubrérille 42 J. Lebaady

17 L. Goldberg 61 T. Horrex
18 G. Hodgson and J. 83 H. Coutanche

Pitt 101 F. Barnes, D. Hancock,
23 W, Ager and E, Cowpe

24 D. Verricchio
32 J. W, Branford
33 J. M. Kirhy

34 J. Skelton

139 J. 8. Edge
831 T, Farmer aud ¥.

Lowis
998 W., E,, and J. Gray

Sealed July 4, 1866,

133 G.T. Bousfield

143 J. Robinscn and J.
Smith

117 W, Clark

214 O. Roques

28 W. H. Roy

40 J. E, Vigouléte

47 W. C. Thargar

85 G. B. Galloway

66 B, W. Bentley and W.

H. Bailey 236 C.D. Abel
60 J. J. Blackham 318 R. Richardson
63 A. Barlow 323 E. and T. Williame

64 J. H. Johnson
68 W. Davies

70 B. P. Bidder
11 F. Wiese

74 J. C. Brown
84 A. F. Lendy
100 W. Russ

108 G. H, Daw
111 W, Brookes
119 G. Davies
129 F. O, Foargean

329 W. Cockburn

483 J. I. Johnson

486 W.E. Newton

977 C. H. Williams

1060 J., Rippon

1067 U. R. Fisher

1117 W, Scarratt and W,

Dean

1263 S. Bennett
1271 W, Clark

NOTIOES OF INTENTION TO PROCEED WITH
PATENTS.

From the London Gasette, J uly 4, 1805,
480 C. W, Homer. Making bricks,
489 J. Keighley and R. Shephard. Oircular box looms.

49¢ J. Dodgeon, J. Gaukroger, and W. Shackleton.
Looms.

498 J. Carter. Ventilating hats.
504 @G, Sinclair. 8igoalling in railway trains.
518 . W. Lancaster. Cartridges for breech-loading

Runs,

824 J. 8hortridge, Chain cables.

625 C. J. Rowe. Portable invalid tables.

526 J. Huody. Raising weights.

333 J. H. Rawlins and J, Cuappell. Manufacture of
paper.

53¢ F. Claudet. Tron ores.

637 J. Askew. Teaching children to walk.

847 C. Ching. Fluid valve.

548 M. B. Nairn. Treatment of flocrclaths.

858 G. Lauder, Mining ooal. (A communication,)

560 A, Davy. Solid iron scales.

863 D, Chalmers. Textile fabrics.

566 J. Hartshorn and W, Redgate. Laoe.

868 T. 8. Hall. Gas burners.

869 J. B. Toussaint. Gaiters.

572 G. H. Barth. Refrigeration of vapours.

678 W. E. Kochs, Beams.

683 8, Brooks. Looms.

689 P. Rothwell, Vehicles drawn by horses.

590 W. E, Xewton. Impregnating wood with chemical

602 L. Thomas. Side propellers for vessels.
603 H. A. Bounoville. Drying apparatus.
nication.)

604 H: A.’Bonneville. Rinsing by centrifugal force. (A

(A commu-

1697 C. A. Hemingway, Dewsbury, Yorkshire, surgeon.
An improved case splint for fractures.

1898 J. J. Bodmer, Newport, Monmouthshire. Improve-
ments in the method of constructing partitions, walls,
floors, and roofs of buildings,

1600 0. J. Collins, Upper Thames-street. A new or im-
proved artificial fuel.

1601 J. 1. Johnson, Lincoln's-inn-fields. Improvements
in wheels for locomotive engines, railway carriages, and
other purposes. (A communication.)

1602 T. Routledge, Ford, near Sunderland, and W. H,
Richardson, Spricgwell, Jarrow-on-Tyne, chemical maaun«
facturer, P in the manufacture of paper and
paper stock, and in the utilisation of certain waste pro-
ducts resulting therefrom.

1603 E. 8. Horridge, Cheltenham, Gloucester, Improve.
ments in communicating sigoals in railway trains.

1604 J. Griffiths, Old-street, Ludlow, Shropshire. An
improved selt-acting brake for four-wheeled carriages.

1605 ¥. A, Laurent and J. Casthelaz, Rue St. Croix de
la Bretonnerie, Paris,manufacturars, Improvoments in the
manufacture of phthalic acid and chloroxynapthalic acid,
and in dyeing and printing.

Dated June 14, 1866,

1608 H. G. Fairburn, St. Luke's, engineer, Improved
machinery for compressing an.d soldifying coal and other
analagcus substances.

1607 B. and 8. Massey, Openshaw, near Manchester

and other hi t

Improvements in h ted by
steam or other fluid or vapour.

1608 C. de Vendeurre, h d, Kentish Town.
A noew or improved apparatus for the purpose of stopping

and easing strains on ships’ cables when in use.

610 L. Is C. Cottam. Fitting sliding partitions in

stables,
u 611) R, A. Brooman, Motive power. (A comunica-
10N,
615 W, E. Newton. Tol (A ication.)
618 K, Pettitt. Photographio pictures,

622 S, and W. Bmith,

629 T. Nicholson. Caustic liquor,
638 W, Clark. Cork-cutti g chinery. (A
nication.)

639 W. Olark, Shoes for horses. (A i

Oombing wool.

tion.)

any of the parties in the above list who have given notios
of their intentior to proceed, within twenty-one days from
the date of the 0auﬂg in which the notice appears, by
leaving at the CommissiBuers’ office particulars in writing
of the ohjection to the applicati

PATENTS ON WHIOH THE STAMP DUTY OF £50
HAS BEEN PAID,

1929 T. L. Atkinson

1935 G. Bedson

1948 J. Howard and J.
Bullough

1053 A, Warner

1876 J. Parkes

1901 J. Tatham

1912 W, Easton and G.
Doankin

1913 T. Parker

1922 J. M. Dunlop

——— e
PATENTS ON WHICH THE S8TAMP DUTY OF £100
HAS BEEN PAID.

1481 H. W. Wimshurst , 1504 J. G.Jennings and J.

1486 K. Lord Lovegrove
1602 J. G. Jennings

LIST OF SPECIFICATIONS PUBLISHED,
For the Week ending July 1, 1885.

!
No.|Pr. | No.|Pr. |No. |Pr. 'No. |Pr. |No. |er. | 0.

] e | [ | e e | e | e | e | e | ]

s, d. s.d s.d.’ d. s d d.
1958|0 4/1998(L €|2013[0 6 2018]) 10]2023|1 2/2028|) 8
1961,0 4199910 10(2014() 6 2019{0 ¢|2024/G6 8]|2029]0 ¢
1965/0 420020 6(2015/0 4 2020{0 ¢|2026 0 4{2032/0 10
1876/0 10/2005/0 6[201¢]0 4 2021(0 1(|:027]0 4{2033{0 4
1987(0 10{2012{1 <(2017(0 4 2022|1L +

|

Nore.—Specifications will be forwarded by post from the
Great Seal Patent Office (publishing department) on re.
ceipt of the amount of price and postage, Sums di
63. must be remitted by Post Ofice Order,"made payable at
the Post Office, High Holuvorn, to Mr. Bennets Woodcroft,
Great Beal Patent Otico. 25, Southampton buildiags,

652 F. W, Tarn8r. Grinding corn.

654 W. Clay. Iron forgings.

668 E. Carchon. Closing spatterdashes.

662 R, G. Fisher. Rolls for connecting sheets of zinc.

668 G. F, Ansell. Indicating the p of explosi
gases,

699 J. Atkins. Metallic bedsteads.

703 J. Webb. Utilisation of materials for making paper.
(A communication.)

727 W. E. Newton. Distilli g oils, (A i
tion.) .

808 G. E. Donisthorpe.

912 H. A. Bonueville. Ironrods, (A communication.)

917 J. Bathgate. Gas meters.
. 1017 C. F. Gheerbrant. Deepening the bottoms of
rivers,

1209 G.Johnson. Iron fortifications.

1282 R, H. Tweddel. Fixing the ends of boiler tubes,

1345 H. Besley. Corn drill,

1418 H, Nuno. Mangle.

1499 W. E. Newton, Carpets. (A communioation.)

e

P

‘Washing wool.

1492 J. Hayes. Bewing machine,

Ohancery-lane.
—————————
LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.
TiMBER, daty 1s. per Joad, drawback 1s,
Toak - - load £12 0 £13 10 Archangel, yallow - £13 10 £1¢ 1:
Quebec, red pine - 3 10 4 16 St. Petersburg,do. - 11 ¢ 13 °
o Yellowplne- 210 313Finland - = . '8 ¢ 19 1
8t.John,N.B.,yellow 0 0 0 ulMemel - - . 1o g 19
oak,white - 6 5 6 0Guthenburg, yellow 10 0 11 ©
” h - - 310 410 " whita 9 0 910
»w oolm - - 310 b6 0Geflc.rollow - . 3910 1) 10
Dantzioouk - - 3 6 6 6Sodurtamu - . 919 1
» Afr « « 216 310Chrsiiania,
Memelfir- - - 310 4 o 12t.by3byoin,
Riga- =« « -3 8 310 yolicwe = - 180 B 0
Swedish - - - 310 215Deaxllank,Dantsic
Masts,Quebecredpine 6 10 810 vsr40f.3ln. - 014 18
ellowpine 5 0 ¢ O|POMICRSTONEprton & o 8§ o
u&hwood,ﬁumle.fm 710 8 0 OiLs, &e.
» Bt.Petersburg 8 10 9 10{Seal,pale  prwn 0 0 42 ¢
Dui-.perc..lza.hys Speria body = - % 0 0 0
by 9in., duty 2s, per Cod « - - - 50 0 6L ¢
load, drawbuck 2s. Whale,SthSea,pale 41 v 45 ¢
Quebca, white spruce 14 0 18 |Olive, Gullipoli - 83 o 84 0
8¢, John, " 13 0 15 ujCocounut,Coch.ton 1410 45 ¢
Yollow pine, per Palm,flue - - 3710 0 ¢
d""dcéau 0 20 OM';nned.E -pale 44 10 8 8
Can lat ty - 18 Ra, ,ng. P L]
:d"&ldq ” ’o 13 0 14 10/Cottonseed =« - 2619 3 0
METALS,
InoxN:—
£ s 4 £ 8 d. pe
Welsh Bars,inLondon- -pertom 716.0 to 8 0 0 3
Nail Rods - - = < do 800 900
Hoops - = e o « do 913 0 10 0 0
Bheets,single « <« . do 101 0 It vo
StaffordshiroBars « « do 315 0 92 00
Bars,inWales = « - do 700 760
Ralls’' - - <« < . do ki lg [} 7 g Oo:;:
Fi Pigs, at Glasg,No1 do 2 6 3
Swodan Bagy Mg Nol g0 218 [) 1210 0 2)
. BTRRL —
Bwedish Kog, hamm, - do 1500 000
Swedish Fuggot - « do 16 0 0 000
COPPER:—
Bheet & Sheathing, & Bolts perton 91 0 0 0003
Hamm Bottoms - =«  do 101 0 O 00 0
Flat Bottoms, not Hamrd =  do 97 0 0 %% o0 0
Cake and Tough Ingot - do 8 0 0 87 0 0
BostSelected - - « do 83 0 0 8 0 0
l“lnol'onlgnmmr- - do 2 00 0 Co
Yel. Motal 3h¢ g&Rods perlb, v 0 T} 003
LEaD:—
h e e eperton 19 [} 21 0 03y
g e ngon” o Pwn 1899 190 0
8hot, Patens e e« =« do 21w o 000
Bheot o o - - - do 210 0 0 0 0
Whitée =« =« =« =« =« do % 00 26019 0
TiN;— ots od 0 0d 3
k - - - per ewt.
B Rt Il TR e & o
do  Reflned= - - do Vs 0d 0s od
Barea - - . - - do s 0d Os 0d net
Suraltae o o o - do 98 64 934 0d aou
Tiv PrLaTas:—
Rest Charcoal, 1.C, - -pc:bol. } : : } ?‘ :
Beco! - - . 0.
Coun‘ ‘-n‘u-" - - = do 130 1 3¢
SreLTER:—
Onthetspot« « . - do. 2210 0 0 0 One
Zinoi—
0013
English Sheet - . do 2710 28
Quiczsivvss = - - perbil. 8 0 0 v 03

FRENCH & SMITH, S8worn Brokers
Brabant-court, Philpot-lane, E,O.; aad
4, Rumford-place, Liverpool,
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THE ¢« FIELD” BOILER.

F all the variously-constructed boilers in
use for stationary purposes in England,
not one has hitherto met with such universal
adoption as the double-fluo boiler. The type
in general use consists of the cylindrical form,
varying from five to sevon feet in diameter,
and having two cylindrical flues extending
the whole length of the boiler, a furnaco being
placed in each flue. This admits of alternate
firing 8o conducive to perfect combustion, and
‘consequently, to the prevention of the smoke
nuisance. For simplicity and effectiveness
it is probably unequalled by any of the
class to which it belongs. To its general
efficacy and ability to fulfil the require-
ments of practice, is attributable its very
general adoption. But there are conditions
under which the double-flne boiler cannot be
adopted. Space is often very valuable, and
compaotness then becomes an object, and the
instances in which a special class of boiler is
demanded are greatly on the increase. To
meet this requirement multitubular boilers of
varied arrangement have been constructed and
used. As regards evaporation and economy
of fuel, these boilers doubtless possess advan-
tages over the. double-flue class. But then
they are more expensive, so that we may con-
sider their chief recommendation to be their
greatly reduced bulk and adaptability where
space i either limited or valuable. There is,
however, another point in connection with
the multitubular boiler which should not be
disregarded, and that is perfect immunity in
respect of violent explosions. As compared
with the double-flue boiler, it may be said to
bo perfectly safe, and this is due to the small
diameter of the tubes in direct contact
with the heat. But, notwithstanding the
comparative efficiency of the multitubular
boiler, expericnco goes to show that it is yet
very far from perfect. In order to secure
economy in consumption of fuel, with the
rapid production of steam, it is essential that
every m~ans should be afforded for proper cir-
culation,andthorough absorption by the water,
of tho heat generated. In these respects the
muhitubular boiler is seriously defective ; un-
equal expansion and contraction, moreover,
constituting a further greal objection to
which it is open, These dcfects, or short-
comings, it has been the object of many
engineers to overcome, but in no instance
has such perfect success attended the attempt
a3 in the case of the ¢ Field” boiler, so
named after its inventor, and which was
described and illustrated in our issue for the
17th of February last, as constructed for
stationary purposes. The rapidity with which
it generates steam has just roceived another
practical illustration in the stcam fire engine
competition nt Cologne, tho report of which
appeared in our last number. Messrs.
Merryweathers’ engine, which carried the first
prize, was fitted with a ‘¢ Field” boiler, and
raised steam from cold water to a pressure of
100 lbs. per square inch in 7 min, and 28 sec.
from the time of lighting the fire,

It will, douibtless, be remembered that the
“Field” boiler was applied in tho first
instance to steam fire engines ; but, as it was
comidered to possess many advantages which
would render it valuable for other uses, steps
were taken to test its efficiency for stationary
Ppurposes, and the result proved satisfactory in
every respect. By no means the least im-
portant benefit derived from the adoption of
this system, is tho great eaving effected in
tae space occupied, the dimensions of a s'eady
working 80 nominal horse power ¢ Field”
boiler, including furnace, being only 6 ft. 6 ins,
diameter by 8 ft. 8 ins. high. Then thero is
¥ furthor and equally important question of

safety already referred to, and which is
certainly one of the first considerations in
putting down a new boiler, especially in
densely. populated localities. Upon this point
we have no hesitation in stating our convic-
tion that the system under notice is the safest
form of steam generator yet introduced. In
the event of shortness of water, the worst that
can happen is the burning of some of the
tubes, which, in fact, serve as fusible plugs,
so that the fire is extinguished without
further damage. This was actually proved,
in a case of culpable neglect on the part of an
attendant, under circumstances which must
have resulted in a disastrous explosion had
the boiler employed been a Cornish instead of
a “Field.” Asit was, the main body or shell
and the tube plate received no injury what-
ever, and the damaged tubes having been
renewed, the boiler was very shortly again at
work, Indeed, the facility with which the
tubes may be renewed is remarkable, and
constitutes another important feature in the
boiler, It should also be mentioned that
leakage is effectually prevented in consequence
of the entire absence of unequal expansion
and contraction,

In some climates hoilers are especially sub-
jected to the effects of frost; under thesecircum-
stances it might be inferred that the freezing of
the water in the tubes of the ¢ Field " boiler
would be liable to cause them to burst, This,
however, is found not to be the case. Tubes,
of extra light make, and filled with water,
have been purposely frozen and thawed four
times in succession, so that the water through-
out their entire length was on each occasion
completely solidified. The result was simply
that the inner tube was, for the time being,
slightly raised, and immediately upon the ice
being thawed it fell again into its proper posi-
tion. In consumption of fuel, the ¢ Field”
boiler is found to be very economical, a fact
mainly due to the rapid circulation of the
water through the hottest part of the fire.
The combustion attainable with water tubes
pendent into the fire is far more perfeot than
in the case of boilers constructed according to
the ordinary tubular systems. The peculiar
arrangement of the ¢ Field” boiler also
enables the stoking to be more ecasily effected
than is the case with most other steam gene-
rators. It has been advanced by some that
the deposit of incrustation upon the tubes
would, in many cases, form a serious obstacle
to the adoption of this system of boiler, The
truth is, however, that some of these boilers
have been severely tested in steam firo
engines, and found to be entirely free from

deposit after over two.ycars’ constant use. In|P

the case of a stationary boiler recently opened
for quarterly examination it was found as
clean and free from hard or scaly incrustation
as on the day it was first worked, The only
deposit found was at the bottom of the water
casing surrounding the furnace, where it lay
in the form of a light-coloured mud. On being
dried this mud or paste resolved itself into a
number of disintegrated particles, doubtless
those which onter into the composition of the
substances that ordinarily constitute the
hard incrustation on tho internal surfaces of
boilers, But there is nothing particularly
wonderful in this whan the principle upon
which the boiler i3 constructed is taken into
congideration, From observation of the action
of th2 ¢ Field ” boiler, as illustrated in a glass
model of working dimensions, we were enabled
to see that all extraneous matters were carried
up by the circulation in the tubes, and thrown
to the bottom of the water casing, From
thence they may be blown out through a cock
in the ordinary manner, and this was doubt-
less tho case with the substances to which we
have just referred.

It may be as well to note here the practical
performance of the ‘¢ Field” boiler, from which
its merits will be olearly seen. The example
taken is an 80 nominal horse power stationary
boiler, the dimensions of which, as already
stated, are 6 {t. 6 ins, diameter by 8 ft. 8 ins,

high, no brigkwork being required for setting

except in the ash-pit. The totalarea of heating
surface i8 about 6568 square feet, the external
tube surface presenting 490, and the fire box
78 square feet. The fire-grate area is 22 square
foet. The weight of fuelburned on each squaro
foot of grate is about 20 lbs. per hour.
About 18 cubic feet of water are evaporated
from the initial temperature by 112 lbs. of
fuel, which is about 10 1bs. of water for each
pound of fuel burnt. The number of cubic
feet of water evaporated per hour from initial
temperature is 70°4. There are 8 square feet
of heating surface for each cubic foot of water
evaporated per hour, and the number of
square feet of heating surface for each square
foot of grate is 26. The temperature of
the products of combustion escaping from
the chimney rarely exceeds 600 degrees, al-
though the temperature over the fire is up-
wards of 3,000 degs., this fact shows how
efficiently the boiler absorbs the heat from
the fire. Based upon the tried practical work-
ing of the principle, the conclusions at which
we inevitably arrive are, that the ¢ Field ”
boiler supplies the long-felt want of a com-
pact, inexponsive, economical, safe, and
thorouglhily efficient steam generator. Ifany-
thing were wanted to remove any ideality that
might appear to attach to this boiler, it is
supplied in the fact of its appreciation by
practical men, as evidenced by a considerable
pumber—some of large power—being at
present in course of construction in this
country and abroad for stationary and other
purposes,

PUNCHED versvs DRILLED HOLES
IN BOILER-WORK.

PINIONS differ very widely as to the
comparative merits of punched and drilled
rivet holes for work in general, but about so
simple a matter as the riveting together of
two plates something like unity of idea ought
to be expeoted. But this is far from being the
case. Punched boiler plates are advocated by
some, whilst others strenuously support the
drilling operation. There can be no doubt
that the quality of the metal immediately
around the punched hole must be injured to
some extent by the splitting strain put upon
the metal by the punch. This has, in fact,
been shown to be the ocase ,by ocutting open
5Iabes riveted with punched holes, and with
rilled holes, when the difference in the state
of the metal round the holes in the two cases
was plainly observable. But apart from this
consideration, and solely upon mechanical
grounds, is the question debatable. The
unched hole is slightly taper in form, and
1n the case of bridge-work, where a number of
plates have to be riveted together to form
one thickness, the punched holes would clearly
not all be filled by the rivet. It could only be
made to fill the holes in the two outside plates;
and it would pass through the inside plates
without touching them, except just at the
smallest part of the hole, This is admitted by
the advocates of punched holes, and it is
further argued by them that this very fault of
the hole in girder-work becomes the strong
point in favour of its application to boiler-
work. It is held that, for ordinary boiler
making and similar Enrposes, when there are
only two plates to be riveted together, a
stronger joint may be made by punched than
by drilled holes. To this end oare must be
taken to punch the plates the right way, and
to place them together with the smaller ends
of the rivet holes next each other. It is said
that this allows the holes to be proﬁerly filled
by the rivet, and that a section through the
rivet, when in place, would show a form of
increased strength for holding the plates toge-
ther. Plates have been riveted together with
both punched and drilled holes, and after-
wards out open down the centre of the line of
rivets, so as to show in both cases how the
rivets filled the holes, It was then olearly
seen that tho rivets filled the punched holes
as perfeotly as they did the drilled holes.
But it must be borne in mind that these werg
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sample plates, and the whole secret of the
matter lies in such careful and sound work
as would be therein met with. Butsuch care
and such soundness certainly do not find their
way into ordinary work in the present day,
and therefore, notwithstanding the form of
strength given to the rivet, or any other ad-
van oclaimed for it, the practical result of
drilled will be found far superior to that of
punchéd holes.

Anyone who has had frequent opportunities
of witnessing the testing of bigio- Tessure
steam-boilers, sometimes with punched and
sometimes with drilled rivet holes, will come
to a conclusion in favour of the latter. No one
who has had experience of drilled holes in this
particular class of work will be likely to return
to punched holes for such a purpose. How-
ever carefullg a punching machine may be
arranged, and however well the work may be
put together, there still remains the objection
that the punched holes are always conical, and
render it difficult to fill the hofes completely
in hand riveting. Boiler explosions have
occurred which are clearly attributable to bad
riveting in punched holes. In the case of an
explosion which occurred some years since at
Huddersfield, Mr. D. Adamson made an exa-
mination of the boiler after the explosion. and
he failed to find a single instance in which the
nivet filled the rivet hole completely from one
side of the plate to the other. There were also
ver{l fow rivet holes that were at right angles
to the plates, both the riveting and punching
being exceedingly bad. This is unfortunately
by no means a solitary or an extraordinary
case of its kind, and there are a number of
circumstances constantly operating to multi-
pl{ the examples of such work. In punching
holes too much depends on the care exercised
by the workman, and it has been found that
boiler plates punched on the Monday are not
done so well as those punched later in the
week. This arises from the men not being so
careful and accurate on the first day of their
week’s work as they are afterwards when they
get more into it. It is therefore very desir-
able to place it beyond the reach of the mento
produce defective work. This may be accom-
plished by drilling the holes in the plates of
all boilers which are to be subjected to a high
.pressure, and not only this, but at the same
time drilling the two plates together in the
position in which they are to be riveted up.
This will enable a correot allowance to be
.made for the curvature of the plate, and
render it impossible for the workman to pro-
duco irregular holes. When the plates are
riveted together all the holes will ocoincide
exactly, and every rivet will take its proper
share of the strain.

In the case of the longitudinal scams of
boilers say 6 ft. in diameter, mado of
9-16th in. plates, to carry 100 lbs, steam, the
single riveted joint is particularly unsafe, on
account of the great shearing strain to which
the rivets are subjected. Such a boiler, under
a single test, may appear tight up to the test-
ing pressure, but on subsequently raising the
pressure rupidly up to the testing amount it
will be found that the joints are not then
tight, but will show signs of leakage or sweat-
ing in many places. This effect will be con-
tinued and increased in any subsequent test-
ing when the pressureis raised quickly. This

roves the insufficiency of a single test in try-
ng boilers, and shows that a prolonged trinl
is necessary. The test may be repeated with
advantage even fifty times a day, with inter-
vals. By this method it has been found that
in testing punched boilers for a day together,
every time the pressure is put on there is more
or less trickling from the joints. With drilled
holes, however, the work is much more to be
depended upon, and there is less of the.ordi-
‘nary sweating at tho joints, nor is any
serlous leakage ever produced by repeatedly
putting up the pressure rapidly. Hence,
for locomotive boilers in particular, which
are subjected to such rapid variations of pres-
sure, it appears highly desirable that all rivet
holes should be drilled, and algo that the two

plates should be drilled together in the position
they will take when riveted up. Single-
riveted joints become impracticable in boilers
of large diameter, say 7 ft., with { in. plates,
whether the holes are drilled or punche«f. The
reason for this is, that the extra thickness at
the lap of the joint throws the plate so much
out of the true circle that every time the pres-
sure comes upon them it springs the joint
witha force which inevitably produces leakage
when only a single row of rivets is used. A
great deal of the external corrosion observed
in boilers is due to the continual small leak-
ages produced in this way by the variations of
pressure. DButthere is a more serious evil,
and one which is especially manifest in loco-
motive boilers; this is, that the constant
springing of the joint has ultimately the effect
of exfoliating the interior surface of the plates
along the seam. The iron becomes guttered
along the edges of the plates to such a depth
through the thickness of the metal that in
some cases locomotive boilers have exploded
whilst working at the ordinary pressure.
In riveting up punched work with steam
or power-riveting machines, it is true that
the rivets may be made to fill the holes, but
it does not follow that the work, so put to-
gether, is as strong as if the holes had been
drilled. On planing open the joint in the
punched work it will be found that there is
more or less irregularity in the holes, and,
therefore, the rivets will not in all of them
take their proper share of the strain along
the whole length of the joint. But in drilled
plates, where all the holes are drilled exactly
at right angles to the slntes, and when the
rivets are accurately made so that each con-
tains the same amount of metal as the other,
and are afterwards put in the holes by a
power-riveting machine, an unexceptionable

joint ig ensured. Thero can be no question

that drilling possesses many advantages over
punching: among others 1t affords greater
security and much tighter work, which are
especially desiderata in boiler work. -

BEAUFUME'S GAS FURNACE.

MOKE is exceedingly picturesque, and
even pootical, when curling in blue
wreaths from a cottage chimney in a happy
landscape. But it becomes an intolerable
nuisance when belched forth in magnified pro-
portions fromn the numerous chimneystacks
of a manufacturing town. It may be plea-
sant when emitted from the cigar of a noble
lord upon the platform of a railway station,
although—as lately proved to be the case—
magisterial authority may vote it a nuisance.
But a much stronger case is made out against
the products of combustion when issuing
{rom the funnel of a locomotive. It therefore
becomes all who can, to aid in the endcavour
to relievo the atmosphere from its really pre-
ventible accession of carbon. In a recent
articlo upon smokeless furnaces wo referred
in passing to the gas-flame furnace of M,
Beaufumé. We purpose now more particularly
to describe this apparatus, and to notice the
results of some experiments therewith, This
furnace differs very widely from most others,
inasmuch as the tuel is transformed into gas in
an apparatus apart from the boiler, and from
which it is conveyed to the latter for effect-
ing combustion. A furnace constructed some-
what similarly to that of a locomotive, but
having a water space substituted for a tube-
plate, forms the separate apparatus or gasificr.
About 20, or sometimes 28 in. of coal are
placed on the grate, and air is supplied beneath
the bars by means of a blowing fan. Active
combustion goes on among the lower layers of
coal, owing to the oxygen of the air supplied.
The coal becomes converted into carbonic acid
gas, which, passing through the upper layers,
becomes in its turn converted into carbonic
oxide, and accumulates in the upper part of
the furnace, mixed with nitrogen. These
gascs are maintained at a low temperature,
and are conducted to a chamber called the
burner, where they are well mixed with air,

and Whence they are taken to the boiler fur-
nace. The gases continue to burn, when
lighted, as long as the supply is kept up;
their flames acting on the heating surface of
the boiler, and the products of combustion
passing through the flues into the atmos-
phere, no chimney is required, the pressure
from the blowing-fan obviating the necessity
for one, Owing to the water which surrourds
the gasifier, it is in itself a small boiler, and
the steam produced in it is conducted to the
large boiler. The gasifier isfed from the top
by an arrangement of valves, which pre-
vents communication with the external atinos-
phere. To adapt ordinary boilers for being
heated with gas is a very simple and inex pen-
sive matter. The fire-bars are replaced by a
brickwork platform, on which numerous pas-
sages are formed in the same material, open-
ings being left so that a portion of the ignited
%nses may come in contact with the boiler,

he duty of these passages is to heat the
gases, which, coming in cold, would not be
completely burned were they not warmed
before being ignited. The benefits obtained
by M. Beaufumé’s system are, in the first
place, a very active and complete combustion,
with a regular supply of air, never in excess;
in the second place, a perfect consumption of
smoke; and in the third, a considerable
economy in fuel,

With the view of verifying the statements
made reepecting the advantages of this appa-
rawus, M. Guesnot, Admiralty engineer, and
M. Sochet, director of naval construction,
experimented with it at Cherbourg, in 1857,
The apparatus was applied to a 12 horse-
power boiler, having a total heating surface of
167} square feet, and which arranged in tho
ordinary way would have a grate surface of
12} square feet. The gasifier had a grate sur-
face of 5} square feet, and was capable of accom-
modating a depth of 274 in, of fuel. The
apparatus was about 11 ft. 6 in. high, inclusive
of ash pan and air passages below the bars,
and occupied a space of about 290 cubic feet.
A space about 10 ft. by 6 (t. 6 in. is sufficient
for placing the apparatus, and this gives room
enough for an attendant, but is exclusive ot
space required for the blowing-fan, and the
donkey-engine which drives it, The latter
has a cylinder 39 in., and a stroke of 7°9 in.,
its maximum speed being 170 revolations per
minute, with a pressure of five atmospheres,
The blowing-fan has a velocity of about 1,000
revolutions per minute, and receives motion
through a belt and pulley. The fanis2fi.
in diameter by 1 ft. wide, and, when working
at 1,000 revolutions, produces a blast equal
to a column of water 1°97 in. high, The
work to be performed by the attendant con-
sists in raising the fuel to a siage ranging
with the charging passage, and in introducing
it through this passage when necessary, the
height of the fuel being ascertained by a
gauge-rod. The black coals lying above the
incandescent mass require to be disturbed
occasiorally to prevent their becoming arched
or hollowed beneath. Notice must also be
taken of the burning gases in the boiler fur-
nace, the speed of the blowing-fan must be
regulated, and the registers upon the various
air and water pipes adjusted ; the water sup-
ply of both the main boiler and that of the
gasifier must likewise be attended to. The
fire-bars of the gasifier require cleaning
occasionally, but this will be dependent on
the quality of the fuel used. English coal
renders the operation necessary at midday,
and in the evening.  Although the Beaufume
apparatus requires more careful attention than
an ordinary boiler, yet it is perfectly within
the capacity of an ordinary fireman to attend
to it.

The rapidity with which steam can be
generated depends on the time that has
elapsed since the boiler and gasitier were last
used. When working has been discontinued
for twelve hours, or in other words, when the
boiler and gasifier are cold, it takes longer to
get up steam than in the ordinary furnace.
The furnace and gasifier have to be worked in
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the first instance like an ordinary furnace,
to get up steam of the pressure of two atmos-
pheres, which cccupies about twenty-five
minutes. Until this is done the blowing-fan
cannot be set in motion, neither can gas be
produced which is capable of being burnt
under the large boiler. This is one incon-
venience which is inseparable from this appa-
ratus, unless the fire in the gasifier be kept in
during the intervals between working hours.
Another inconvenience is also obvious, for
each time the fire i3 stoked small apertures
have to be opened for the introduction of the
poker, which causes the escape of large quan-
tities of carbonic oxide, which is injurious to
the attendant in the boiler-hoase, if the atmos-
phere be not quickly renewed. Upon igniting
the gas in the boiler furnice explosions will
occur if the air-supply is not shut off until the
moment of applying the light. These explo-
sions, however, are of a very trifling character,
and in no way dangerous; owing to the very
slight elevation in the temperature of the
gases, the flames reach but a small distance.
The results of the experiments made at Cher-
bourg with the Beaufumé apparatus show a
great saving in fuel in the production of a
given amount of steam. A standard of com-
parison was obtained by the oxperimenters
from a boiler which was heated by the ordi-
nary furnace, to ascertain the quantity of steam
raised per pound of coal. Owing to defective
settings only 485 lbs. of water were converted
into steam of a pressure of five atmospheres
per pound of Newcastle coal. On applying
the Beaufumé apparatus, the same coal being
used, the quantity of water converted into
stcam of a pressure of five atmospheres per
pound of coal ultimately reached 8:26 lbs.
This amount was arrived at by successive
increments in a series of experiments, and was
due to repeated improvements in the working
of the apparatus. This result, however, is a
saving of 41 per cent. in fuel in the production
of a given amount of steam as compared with
the previous defective evaporations. The
amount of steain used by the donkey-engine
driving the blowing-fan, should, however, be
taken into consideration, which would bring
the result to about 7°8 lbs.; even then there
would be a saving of 38 per cent. in fuel.

A very imperfect method was adopted to

ascertain the amount of steam produced ; it
was estimated by the quantity of feed-water
used. But this was the only means by which
it could be arrived at, owing to the irregu-
larity in the amount of power used by the
machinery, and further to the fact that more
steam was produced by the Beaufumé appa-
ratus than could be used. The consumption
of smoke was observed to be most perfect ;
the only time at which smoke was at all
visible was when the fuel was stirred, and
the amount then was very inconsiderable, of
a very light character, and lasted out for
a few seconds, Notwithstanding the work
done there was a considerable loss of heat,
the products of combustion on leaving the
flues being found of a sufficiently high tempe-
rature to melt zinc. In a subsequent series
of experiments different coals were employed,
small coal being first tried. The result in this
case was 7°24 lbs. of water converted into
steam of a pressure of five atmosplieres per
pound of coal. In the next trial Cardiff coal
was used, and this showed 8-3 lbs. of water
converted into steam per pound of coal. The
third experiment of this series was made with
a sample of a new coal then submitted for
trial, known as Newall's Llanelly coal ; the
results, however, were less favourable than in
the preceding cases, except the small, with
which it was on a par, the quantity of water
evaporated being 7°25 lbs, It was, however,
considered that a better result might have
been obtained by further trials of this coal.

In consequence of the Beaufumé apparatus
having proved too powerful for the boiler in
the previous experiments, it was afterwards
apphed to a marine boiler in order to deter-
mine approximately its maximum power. For
this purpose one of the four boilers of the

¢ Antelope’’ was used, being then in the
boiler yard, and in working order. By the
addition of a little brickwork to the furnace

it was fitted for the application of the Beau-;

fumé apparatus, the fire-bars being replaced
by a brickwork platform constructed with
the necessary heating tpassages and apertures,
and having a space of 20 in. between it and
the roof of the furnace, The ash-pits were of
course useless, and if entirely absent woild
have added about 114 cubic feet of available
space.
was unfavourably situated with regard to
the trial; the weather being cold con-
siderable loss of heat from the external
surface ensued, The results, however, showed
a mean of 9:20 lbs. of water evaporated per
pound of Newecastle cosl, and 2 maximum per
hour of 1,884 1bs, of water evaporated with a
corresponding consumption of 225 1bs. of coal.
In the boiler the water was evaporated under
atmospheric pressure, and in the gasifier,
under a pressure of five atmospheres. Under
the uncertain conditions of this trial absolutely

recise conclusions were out of the question,
gut the deductions of the experimenters led to
the opinion that 1,969} lbs, of water per hour
converted into steam at a low pressure might
be taken as the maximum performance with
the Beaufumé apparatus,  Supposing an
evaporation of 6°6 gallons per hour to be
equivalent to a horse power, this gives 28}
horses as the maximum power. It follows
that in this apparatus 40 lbs. of coal per
square foot can be burned on the fire-bars.
The fact that the gases left the boiler at a
temperature as low as 302 deg. Fahr. proves
that the heat developed was utilised as far as
possible. The heating surface was very large
as compared with the gas produced, so that,
although in one instance 36 and in another
42 tubes out of the 106 in the boiler were
closed, yet a very slight effect was perceptible,
Whilst the figures show that the evaporation
per pound of coal increased as the number of
tubes was reduced, they also indicate a decrease
per hour in the evaporation,

A good practical hint, bearing very closely
upon the subject, may be gathered from the
proceedings of a provincial firm, engaged,
amongst other matters, in the manufacture of
coke, They conduct the gases from the coking
coal to the furnaces of their boilers, where it is
beneficially consumed. This is not only so
much gain to the public health by the divert-
ing of a certain amount of poison from the
atmosphere, but 8o much gain also to the pro-
prietors; the advantages to them being a
great reduction in the consumption of fuel
beneath the boilers—a small quantity of slack
only being required—and a consequent dimi-
nution of that bane of all cleanly people—
smoke,

NOTICES OF BOOKS.

ENyears undoubtedly,now make along pe-

rio«f in scientific and technical progress. Of
allthe arts, the most rapidly advancing is that
of mechanical engineering, and a decade may
be sufficient to almost revolutionise many of its
conditions. 'Time steals so imperceptibly on,
each successive step further is made so grad-
ually, that it is onlyby a consideration of such
complete landmarks as universal exhibitions,
or thoroughly-written technical works, that
one can perceive or remember the differences
originated in the course of ten years. It is
now about that period since Mr. J. Bourne, of
good and provenf experience toth as a writer
and o practical engineer, published his excel-
lent ¢ Catechism of the Steam Engine,” qnd
thus, by this time, much of its information
has become antiquated, not so much in itself
as on account of the omissions that
have necessarily occurred. This book, as well
as the larger work on the steam engine by the
same author, has obtained a wide circulation
amongst engineers, and it was of importance
that it should be brought up to the present
state of things. The author has therefore made
the few alterations in the original text, thatas
appeared to be ‘‘ necessary to make the work

Being placed in the yard the boiler | f

consistent with the best indications of modern
practice,” while he has prepared a separate
introduction which may ‘¢ be purchased sepa-
rately by the possessors of the former edition,”*
He tells us that he has preferred doing this to
‘¢ incorporating such a mass of new informa-
tion in the bo%y of the work itself as to ren-
der it inaccessible to all who did not feel dis-
posed to purchase the entire volume’ t+ The
result isa small separate work of very great
interest, both in itsegf and its subject, as also
orming a separate introduction to the older
¢ Catechism.” We find therein a brief but
masterly account of such recent steps in steam
engineering as are indicated by the terms
superheating, surface condensation, combined
screw and paddle engines, marine governors,
modern forms and proportions of boilers,
smoke burning, the injector, coal-burning
locomotives, ice locomotives, traction engines,
steam ploughing, and steam fire engines. It
is more especially on marine engines— to
which department of engineering Mr. Bourne
has given most practical attention—that this
book is particularly valuable and interesting.
The only thing one regrets is, that this, as
well as the other subjects, are not treated on
to a greater length, as the author evidently
possesses vast experience and practical informa-
tion. Of great interest is thearticle on steam
jackets, recounting the modern explanation of
their apl‘)arently mysterious efficiency in saving
fuel. Contrary to the usual notion, the infe-
riority of the indicator diagram ‘‘is by no
means measurable by the loss from radiation,
but is a much larger loss, and arises from the
fact of the inner surface of the cylinder being
cooled and heated by the steam at every stroke
of the engine.” A number of diagrams are
given, showing this very well. In fact, there
is little doubt that in the absence of a steam
jacket the cylinder acts somewhat as a con-
denser at the beginning, and as a boiler at
the end of the stroke. Summarising the
progress made of late years in the marine en-
gine, Mr. Bourne thinks that, in spite of the
many efforts made, not many improvements
have been definitively introduced. The ex-
pectations as to the results attainable from
superheating apparatuses have been exagge-
rated, and ‘it is now found that about
the same amount of superheating which was
obtainable in the old flue boilers is the most
beneficial.” The pressures used have been
increasinﬁlin amount, ¢ but the existing marine
boiler is ill-adapted to withstand any consid-
erable pressure,” so that the risks of explosion
have been increased under the present circum-
stances. Mr. Bourne does not believe that
surface condensation will be permanently re-
tained, ‘“ at leastin its present cumbrous form.”
Amongst the improvements of inferior import-
ance are the marine governorand the use of steel
for screw and paddle shafts. The thingsnow re-
quired in marine engineering are ‘¢ boilers
capable of enduring high pressures of steam
with safety, and if salt water is used in
the boilers,we require the introduction of some
arrangement which will prevent the sulphate
of lime from being precipitated on the heating
surfaces, which takes place at a temperature
answering to 40 lbs. pressure of steam without
any concentration of the water at all.”
Amongst the further requirements of the
marine engine, and, indeed, of the steam
engine generally, is a self-acting apparatus
for feeding the fire, and also a means for

reventing smoke. - It is not improbable that

th desiderata will be fulfilled by one and
the same apparatus. Burning coal without
smoke can scarcely be said to be in quite
successful operation on locomotives, though

* ¢ Recent Improvements in the Steam Engine, in its
various Applications to Mines, Mills, Steam-navigation,
Railways, and Agriculture ; being an Introduction to the
¢ Catechism of the Steam Eogine.’’’ By JoHN Bouaxs,
C.E., &o. London: Longmans, 1865.

+ ‘“ A Oatechism of the Steam Engine in its various Ap-
plications to Mines, Mills, Steam-navigation, Railways,
and Agriculture ; with Practical Instructions for the Manu-
fi gl Al}ngiim of every Class, To

ve of all recent

London: Longe
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the substitution of coal for coke is now all
but universal. As is here very well observed,
locomotives of late years ¢ havebeen gradually
sliding into the use of coal; and the

robability is, that the nuisance will go on
ncreasing until it becomes intolerable and is
finclly subverted by the strong hand of
power.” We rather differ from Mr. Bourne's
adverse opinions of the foreign locomotives
sent to the great Exhibition. As we pointed
out at the time, foreign railways generally
have been built at cheaper rates, and with less
of the feeling against steep gradients and sharp
curves which has animated English practice.
The result is that heavier and necessarily
rather more complicated engines have heen
found requisite. Mr. Fell's locomotive, with
a central rail, now being used on Mont Cenis,
is not noticed here. An important step in
locomotive construction is the plan introduced
by Mr. Ramsbottom, of Crewe, for supplying
water to tenders while running. It is not
generally known that the idea can be found
embodied in an article and engraving published
long ago in the Scientific American. Its
practical introduction, however, dates within
the last ten years, as is also the case with
steam ploughing and the consequent applica-
tion of locomotives to common roads. The
growing importance of these applications of
steam to agriculture is shown by the Act
which was passed last Wednesday week for
facilitating the use of traction engices, In
England, the main value of these road engines
consists in their use for steam ploughing,
though, no doubt, they will also be found of
use for feeding the traffic of railways.
Their funotion in this direction is, however,
of more importance in an undeveloped country
where ¢ the construction of expensive lines of
railway in distrists covered with jungle and
destitute of population cannot be justitied by
any principle of reason or any indication of
common sense.” But by running traction
engines on metalled common roads, the traffio
may be nursed up by degrees to a certain
point of magnitude, when it may become
remunerative to lay down a regular line of
rails, For ‘steam ploughing, Mr. Bourne
advocates a rotary steam digger. This plan
hasbeen fully tried, and at very great expense,
bg Mr. Romanie and others. It was found
that the greatest portion of the power of the
engine was consumed in moving itself, while
the moving parts, subjected to heavy and
unequal strains, very soon got out of order.
‘We feel rather surprised that Mr. Bourne has
not mentioned the name of the late Mr. John
Fowler in connection with steam ploughing.
Another novelty of introduction uringmlthe
last ten years are steam fire-engines. ey
are rapidly spreading in all parts of England
and the continent, though, apparently, but a
comparatively small number of makers have
taken up their manufacture. An important
application of the steam engine, destined to
render great hygienic services in hot countries,
as also to various branches of the manu-
factures, is to making ice, either by forcing
the heat out of airbymecha.nicnl compression,
and then allowing it to expand, or by com-
bining this system into the refrigerating
agency of expanding ether.

There are two princiga.l ways in which fur-
ther improvements in the steam engine may be
made. The first is by economising the fuel ;
Watt’s condenser was neither more nor less
than an improvement as to economy, and the
condenser first brought into practice a steam
cogine consumin€ a particularly moderate
amount of fuel. It is not perhaps generally
known that Newcomen’s engine was more or
less in use nearly sixty or seventy years before
‘Watt. The present engine, however, wastes
about nine-tenths of the fuel used in the
grate. It is more than probable that the real
and substantial improvement in the present
engine may be looked for from a complete
appreciation and working out of Joule’s dyna-
mic equivalent of heat. The other main
directions for improvements in the steam
engine may be said to oonsist in making it

more and more specia} ; in adapting more and
more its different applications to the special
‘requirements of each case. At the outset
Watt’s beam engine was put to all kinds of
work, to pumping, to working light machinery,
and even to marine purposes. But now the
more the special requirements of each special
case are attended to, the greater is the com-
mercial gain, and in this direction the steam
engine may be said to be undergoing modifi-
cation in the same way as special tools are
being constructed for particular purposes.

The judicious use of the accumulated labour
of calculated tables may save an enormous
amount of time and trouble in the ordinary
concerns of life, and we thus witness a con-
tinual multiplication of these useful works of
reference. They are being adapted to all
classes of techmical workers, and the little
volume before us is more especially in-
tended for buyers and sellers of timber.® It is
intended in the first place as a handbook for
the timber merchant, ¢ in order to facilitate,
as much as possible, the intricate caloulations
necessary for fixing exact cost in wood goods.”
The different tables are urnmged with equiva-
lent values for quantities in dollars, currency
and sterling, when referring to North American
markets. There can be no doubt that the
tables. comprised in this work must afford
material assistance to the timber merchant.
For the builder and salesman there are lists
of comparative values for joisting, flooring of
all kinds, lists for roofing, slating, lathing,
stonework, brickwork, painting, gfazing, &o.
A book of a similar kind, but intended more
especially for the millwn;fht and engineer,
has also been lately issued by Messrs. Spon,
who make it their specialité to cater for the
literary wants of the engineering public.t It
is certainly calculated to be of great practical
service in the workshop. It contains a very
full series of tables of the diameter and
power of wheels; of the diameter, weight,
and power of shafts; of multipliers for finding
the average pressure of steam for engines
worked exgnnsively; for finding the sizes of
‘Whitworth’s threaded bolts to carry a given
maximum strain per square inch of each
motion; of the sizes and weights of hexagonal
nuts; of governor speeds ; of the contents of
the working barrels of pumps ; of the weights
of boiler plates 1 ft. wide and of various
thicknesses and lengths. It is worth remem-
bering here that the weight of one superticial
foot of }in. plate is exactly 20 lbs, The great
danger about tables like these is that
they often contain errors, As far as
we can see, this is not the case here, and the
wants these tables supply are certainly those
of the practical man. As is well noticed with
respect to wheels for iron rolling mills and
similar works, *‘ the wheels are liable to very
greatirregularities and unavoidable back-lash ;
consequently they require to be made stronger,
for the same power of engine;” and thus, in
progortioning gearing of this kind, experience
1s the only sure guide, A set of tables of
circumfercnces and areas of circles, as also of
such useful conversions of English into French
measure 88, ‘‘pressure in pounds per square
ineh, and in kilogrammes per square centimetre
and per square millimetre,”” are added at the
end of the book, Between each separate set of
tables are bound a number of blank leaves—as
we, indeed, suggested some time ago—for an;
memoranda which may be specimy require:
by the possessor of the work.

The author of this pamphlet} joins issue
with the opinion expressed in the E{ewnge Re-
ggrt of the Seleot Committee on Metropolitan

wage (Session 1864), that ¢‘ no artificial

¢ *“The Timber Importer’s, Timber Merchant's, and
Builder's Standard Guide.” By Ricuarp E. GRANDY.
London: Lockwood and Co., 1865.

t ' The Practical Millwright's and Engineer's Ready
Reckoner; or, Tables for inding the Diameter and Power of
O g-wheels; Diameter, Weight, and Power of Shafts;
Diameter and Strength of Bolts, &o., &c.” By THoMAS
Dixox. London: E.and ¥. N, Epon, 1865,

} * The S8ewage Committee of 1864, and its Report as to
the Purification of River Water from Town Bewage.’”’ By
Itro::,.l‘azl Srxxcsx, F.0.8., &c. London: Kdward Stao-

method has been discovered to purify water
for drinking and culinary purposes which has
been infected by town sewage.” In these
pages he describes a plan for purifying water
affected in this way, and he undoubtedly
deserves some attention from the public, more
cspeciallg as his name has been already
honourably known for valuable practical ap~
plications of chemical science. Mr. Spencer
states that very impure water is almost per-
fectly purified by passing it through magnetic
iron oxide. e )resares this by placing
granulated Cumberlan ore in an iron retort
along with sawdust, and the whole luted up,
leaving a small aperture for the escape of
moisture and the carbonic oxide, should it be
formed. With some further manipulations,
and after discharging the retort after cooling,
the formerly inert.ore was found converted
into a black, highly maguetic, granulated
oxide, which, for all purifying purposes, was
found as powerful as that from Spathose ore.
That such an effect is ;roduced is clearly an
important discovery, and the resultsin practice
would seem to bear out this view. Numerous
domestic filters have been made on this plan,
and they have been in successful use for a
long time. On a large scale, Mr. Spencer’s
¢ ctic carbide ” has been employed at
Spalding, in Lincolnshire, for some four or
five years, for purifying the coloured fen water
and thus supplying the town. Messrs. Easton
and Amos put up the waterworks of that place,
and, a considerable time after the plan had
been in operation, they sent Mr, Spencer a
letter ©  testifying to  its success. It
is also in operation at Wakefield, and Mr.
Digby Wyatt describes the effect of the car-
bide on sewage water as being ‘¢ magical.”
Mr. Spencer states that his pamphlet was
hastily written in order to meet the allega-
tions contained in a measure introduced to the
House of Commons during the past session
by Lord Robert Montagu, ¢to ptevent the
empt{ing of town drainage into rivers,” on
the plea that the water could not be again
purified. It seems that Mr. Spencer was,
somchow, not allowed to give evidence in the
matter before the committce, and, considering
that public attention should be directed to
this important subject, he publishes this
amphlet as a sort of manifesto of his views.
QVe should be glad indeed to see the time
when our rivers are no longer used as sewers,
but even that expectation should not have pre-
vented the committee from hearing Mr. Spen-
cer’s evidenceon what appears to be a discovery
of great value.

NOTES ON NEW DISCOVERIES8 AND
NEW APPLICATIONS OF SCIENCE.
The Thermic Equivalent of - Mugnesium—
Another Method of Obtaining Oxygen—
Influence of the Heat of the Discharge upon

the Path of the Induction Spark.

pR. THOMAS WOODS, of Parsonstown,
(N

has communicated to the Philosophical
azine an account of some experiments

made to determine the ¢ thermic equivalent”
of the metal magnesium, from which it appears
that an equivu?lent of magnesium, in eom-
bining with an equivalent of oxygen, produces
a greater amount of heat than is produced-
under similar circumstances by an equivalent
of any other substance with which we are
acquainted. Potassium and sodium have
hitherto been regarded as possessing the
highest thermic equivalent of any known
su%stnnces, but Dr. Woods shows that the
heat evolved by those metals, in undergoing
combination, is not so great as that evolved by
magnesium. In combining with one grain of
oxygen, an equivalent of potassium evolves as
much heat as will raise the temperature of one
thousand grains of water 175 degrees
Fahrenheit ; but an equivalent of magnesium,
in combining with one grain of oxygen,
evolves heat cnough to raise the temperature
of a thousand grains of water 19-2 degrees.

The equivalent of ﬁotassium would weigh
nearly five grains, but that of magnesium
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only one and a half grains; so that, in com-
bining with oxygen, a given weight of mag-
nesium evolves something over three and a
half times as much heat as is evolved by an
equal weight of potassium. Dr. Woods has
compared the thermio equivalent of magne-
sium with that of zine, the middle term of the
“triad,” composed of ma;nesium, zinc, and
cadmium, to which magnesium belongs, and
he shows that the heat developed by the oxida-
tion of an equivedent of the former metal is
just double that produced by the oxidation of
an equivalent of the latter. An equivalent
of zine, in combiniag with one grain of oxygen,
will raise the temperature of a thousand
grains of water 94 degrees, or to just half the
extent to which the temperature of the same
3uantity of water would {):rnised by the heat

eveloped by the gombination of an equivalent
of magnesium with ome grain of oxygen. As
the cquivalent of zinc would weigh four
grains, a given weight of magnesium evolves
during oxidation more than five and a half
times as much heatas is produced by the oxi-
dation of an equal weight of zinc. = The case
is exactly 88 regards the heat deve-
loped by ocombination with chlorine. In
combining with that element, a quantity of
magnesium equivalent to one grain of oxygen
produces as mmoh heat as would raise the
temperature of s thousand grains of water
25'2 degrees, whereas an equivalent of potas-
sinm, in oombining with chlorine, evolves

only heat en to raisc a thousand grains
of water 229 es, and an equivalent of
zino only heat suflicient to raise the tempera-

ture of the same quantity of water 1125
degrees.

Within the last few weeks we have de-

scribed two new methods of obtaining oxygen
on the great scale. A third method is set
forth in a recent number of ¢ Cosmos,” M.
Archereau, the inventor of a furnace upon
much the same principle as that of Siemens’s
‘‘ regenerator,” proposes that this furnace
should be used for the obtainment of oxygen
and sulphurous acid by means of the reaction
which has long been known to take place at a
high temperature between silica and sulphate
of lime. In the form, the onec of sand, and
the other of ¢ gypsum,” these two bodics
exist so abundamtly that the idea of obtaining
sulphuric acid, en the industrial scale, by
decomposing the latter by the former, has
long been a favourite one with chemists ; but
its practical roalisation has never been accom-
plished, owing to the exceedingly high tem-
perature which is necessary to effect the
decomposition, WM. Archereau declares, how-
ever, that by meauns of his furnace there may
be obtained, cheaply and easily, not only a
temperature at whioiyl sand, or silic acid, will
decompose gypsum, combining with the base
of that compound to form silicate of lime,
and setting its sulphuric acid free, but a tem-
perature at which sulphurio acid undergoes
“disassociation,” and is resolved into sulphu-
rous acid and oxygen. His proposed method
of obtaining oxygen therefore consists in sub-
mitting, in a furnace constructed on his plan,
a mixture of sand and sulphate of lime to a
temperature at which silicate of lime is
formed on the one hand, and a gnseous mix-
ture of sulphurous acid and free oxygen on
the other. He would separate the sulphurous
acid, and so obtain the oxygen by itself, by
subjecting the mixture to a pressure of three
atmospheres, by which the sulphurous acid
would be liquified. We need hardly say that
the sulphurous acid could afterwards be con-
verted into salphuric acid by the ordinary
means, M. Arcﬁerean calculates ¢hat oxygen
could be obtained by this method at a’ cost
Dot exceeding thirty-five centimes per cubic
metre, or something less than one halfpenny
per cubic foot.

M. Fernet has found that the heat which
the induction-spark communioates to the air
through which it passes exerts a remarkable
influence upon the path of the spark. To the
ends of the induction-coil of a Ruhmkorff’s

in a vertical plane, at a few centimotres

what nearer together than their upper ends.
VWith this arrangement, he found that the
sparks which pass at each oscillation of the
commutator appear first between those parts

is to say, between their lower extremities.
¢ Soon, however,” says M. Fernet, ¢ they
ooase to pass at this point, and eppear at o
higher part, uatil they reach the highest,
when the discharge suddenly ceases, The
spark now passes ielow again, and the same
series of phenomena is repeated. The dura-
tion of the impression has, moreover, the
effeot that not merely one line of light is seen,
but several are seen close together,—a sort of
ladder with very brilliant rounds, which
slowly and regularly ascend between the ver-
tical bars, break off, and then again begin
from below.” M. Fernet explains these
phegomena by referring them to the heating
effect of the discharge. ¢ The passage of the
spark,” he says, ¢ produces in the air a con-
aiderable imorease of temperature, the air
expands aud ascends, and thus the upper
layer, though longer, offers less resistance
than the lower layer, in consequence of which
the second spark passes at a higher level than
the first spark. The passage of the second
:Eark aots just in the same way upon the

ird, and so forth, until the discharge takes
place at the uppermost points of the bars,
‘Lhe air continues to ascend, but the moment
the air between the uppermost points of the
bars has beoome as dense as the air below, the
spark betnkes itself again to where the dis-
tanoe to be passed through is shortest.” That
this is the true cxplanation of the phenomena
is proved by placing the bars in a horizontal,
instcad of in & vertical plane, still keeping
them mearer together at one end than'at the
other. With this arrangement, the spark
always passes between those points of the bars
whioh are nearcst together., It does the same
when the bars are placed vertically, but con-
verging at their upper instead of at their
lower ends.

RECLAMATION OF THE ESSEX COAST.

IN the early part of the present year, we referred,
in an article upon tho utilisation of sewage, to
the schemo of Messrs. Napier and Iope for in-
teroepting tho northern sewage near Barking
and Abbey Mills, and conveying it to the sandy
coast of Esscx, there to do its work of fertilisa-
tion. At that time, a bill was about to be pre-
sented to Parliament to authorise the carrying
ou’ of the scheme, and we then referred to the
strong probability that it would be sanctioned.
This bill has found ite way through both Houses
amid good and evil report, and has now become
law. Out of it has sprung the *Metropolitan
Sewago and Essex Reclamation Company,”which
is incorporated by special Act of Parliament, and
is to have a capital of £2,100,000, in 21,000 scrip
certificate shares of £100 each, which are to be
divided hereafter into shares of £10 each. The
main objects in view are, in the first place, to
divert the.sewage from the Thames; and, having
dono this, to render it innocuous by its applica-
tion to growing crops ; and ultimatcly to realise
the greatest money value of the manure contained
init. That these objects can be attained is no
mere matter of speculation; the plan of Messrs.
Napier and Hope is a well-digested one. Besides,
wo have the strong evidence of the Craigintiney
Water Meadows before us as in many respeots
a parallel case. Tho extraordinary effects of ir-
rigation with town sewage on a sandy soil are
here strongly oxemplified, and Mr. King’s valu-
able paper on the subject, which appeared in our
columns in April last, proves beyond a doubt the
practical value of the system. The scheme has
been subjocted to a searching analysis during the
passage of the bill through Parliament, in conse-
quenco of strong opposition. But legislative
sanction at last stopped all cavil, and set the
mark of approbation upon the course pursued by
the Metropolitan Board of Works, and showed

8pparatus he attached two small straight

the utility and practicability of Mossrs, Napier
and Hope's scheme,

brass rods, about two decimétres long, pluce’d, .

apart, but so that their lower ends were some-:

of the rods which arc nearest together,—that.

BATTERIES FOR GENERATING ELEC-
TRICITY.
THis invention consists of certain improvements

in the oconstruction of batteries for the
purpose of generating electricity, and in
apparatng conneoted ~ therewith, for the

purpose of converting the quantity of elec-
tricity so generated into electricity. Letters
patent for the same have been granted to Mr,
Julius Thomsen, of Denmark, professor of chemis-
try. The battery consists of a box made from in.
sulating material, and divided by platesof plati.
num or platinised metal or carbon. The cells
between the plates contain sulpburic scid or any
other conductive substance dissolved in water.,
In order to produce the eleotric ourrent the sur-
face of each plate is oharged on oune side with
oxygen, and on the other side with hydrogen,
which is obtained by sending successively an
electrical current through each separate cell, by
means of which the water is decompored, and
consequently the oxygen is coated or charged
on one side of the plate of the cell, and the
hydrogen on the side of the plate on the other
side of the cell. The apparatus by which tbis is
obtained is the * dispensatory,” coneisting of a
flat ring made from insulating material, on which
the same number of radial wires or plates of
metal is applied as the battery contains of plates,
80 that each wire or plate is connected with a
corresponding plate in the battery, Through
the middle of the ring is placed an axle, which
reccives o slow rotatory movement by means of
an electro-magnetic machine, springwork, or
some suitable mechanical motive power. Two
conductors are affixed to this axle, which com.
municate with the two poles of a common

Ivanic apparatus. The electrical current
?r‘:)m the galvanic apparatus is thus sent
through tbat cell the platinum plates
of which communicate with the two wires
in connection with the poles of the galvanic
apparatus, and by which means the water
is decomposed into oxygen and hydrogen,
which dcposits on or charges the platinom
plates. By the rotation of the axle the poles of
the galvanio apparatus are successively brought
into metallic communication with all the plates
in the battery, and when the axle has made an
eatire rotation all the plates aro charged. In
this state the battery contains the following
series of the above-named materials =—Platinom,
oxygen, acid, bydrogen, platinum, and 80 on in
the same range, and the battery is equal to the
same number of usual galvanic elements. The
battery is in this state in working order, and
produces a constant electrical current as long a8
the rotation of the dispensator is kept up. The
conversion of the quantity of electricity into
intensity is consequently obtained in the follow-
ing manner and principle—viz., that jone ringle
ordinary galvanic element is capable of produc- *
ing the quantity of electricity which is necessary
to charge continuously ali the cells of this battery,
and that the electro-motive power of this battery
depends on the number of cells which the same
contains, and which may be increased to any
given number, so that the intensity of the cur-
rent increases in the same ratio as the number
of cells, the exact proportion being that the
electro.-motive power of the battery corresponds
for each cell to one and a half of the piles of
¢ Daniell’s.”

THE FIRST_-INDUSTRIAL EXHIBITION.

I is generally supposed that tke honour of
originating the idea of working men’s industrial
exhibitions is due to the Rev. Newman Hall and
Mr. G. M. Murphy, his missionary. It appcars
that these gentlemen did head the present move-
ment, which is spreading so rapidly, for the
formation of these institutions ; but it may be in-
teresting to state that so long ago as 1840 there
was an exhibition of the ssme character opened .
in Glasgow. It was held on the occasion of the
tenth annual meeting of the British .Association
for the Advancement of Science being held in that
city.  The eshibition principally sonsisted of
models, manufactures, and paintings.” A similar
exhibition was held in 1846.7, and was open to.
tho public fifteen days. The articles exhibited
were classified under six general heads, viz,:—
Mechanics and Engineering, Manufactures,
Chemistry, Natural History, Works of Art, and
Silver Plate, and consisted of over nine hundred
separate articles, including nine machines in mo-
tion, showing processcs of manufacture,above one
hundred paintings, and many specimens of iol::r
ture, bronse, and silver, The tickets were sold
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at high Frices, but 10,000 persons availed them-
selves of the opportunity and inspected this nove!
exhibition. For three days the working classes
were admitted free, and 54,293 persons passed
through the halls. The total receipts amounted
to over £1,700, and the balance (£460) has lain
idle in one of the Glasgow banks, awaiting the
establishment of a similar exhibition, {0 which it,
with the accumulated interest, can only be applied.
It is now hoped that this will be speedily done ;
and an engineer, writing to one of the Glasgow
papers, suggests that the exhibition should be a
permanent one. From the vast number of indus-
trial members among the population of the city
and its suburbs, something worth exhibiting is
reasonably expected.—Building News.

FLYING MACHINE.

A woRK is now proceeding at Hoboken, N, J.,
under direction of the Government, which
excites attention, from its curiosity as well as
rcientific interest. It i8 the comstraction of a
flying machine, which is intended to be indepen-
dent of the winds for its propulsion. The pro-
pelling power is gained by the rapid revolntion
of large spiral fans, just as a propeller steamship
is urged through the water by the screw. The
idea is not by any means new, but has many
times been proposed ; though we do not know
that it has been put in practice on a large scale.
The working principle is alrendy exhibited in
the form of a little toy, simple in construction,
and of which there are thousands in use.
According to the New York Army and Navy
Journal, the Government was.induced to enter a
field which has hitherto been ocoupied chiefly by
enthusiasts, throngh the representations of the
Jato lamented General O. M. Mitchell. He
mounted a fan upon a vertical pole and experi-
mentally determined what size of blades and
what speed of revolution were necessary to raise
a six-ton load, which is to be the wei;{t of the
projected machine. It is canoe-shaped, and built
of copper with iron ribs. An engine is placed in
the centre, with sufficient power to worka screw
fan with twenty foot blades. There are four of
these fans conneoted with the engine—one below,
one above the canoe, and one at each end. The
upper and Jower fans are worked together to
produce an ascent, and the terminal fans are
made to revolve together or separately in the
same direction, or in opposite directions, for the
purpose of propelling the craft horizontally. The
officer in superintendence hopes to have his task
completed in a month.

ATTACHMENT TO STEAM BOILERS.
TuE ordinary spring balances or weighted levers,
as regulators for the safety valve, are liable to
several objections, which arise from the nature
of the spring and the lever as applied to them.
The spring balance is too slow to act in case of
any sudden or undue generation of steam in the
boiler, and consequently always requires the
watchful eye of the engineer, in such cases re-
quiring both tripping by the hand and often a
lessening of its tension. Should the engineer be
called away it will allow an escape of steam long
after the pressure has come down to its nominal
standard. This is both dangerous and annoying.
The machine shown in the accompanying en-
graving has been patented in America by Mr.
Peter Riordan, of Washington, and combines in
itself the steam gauge, water indicator, safety
valve regulator, alarm, and blow.off, and is
designed to fill the place of these appendages.
This machine not only entirely overcomes these
difficulties as a safety valve regulator, but is
also a superior pressure gauge that will indicate
the varying pressure of steam from one pound
up to what the regulator is set at, beyond which
the pressure cannot got. It is also an accurate
and delicate water indicator, showing the vary-
ing heights at which the water stands in the
boiler. Should the water, throngh neglect, get
very low, it will sound an alarm whistle that
cannot fail to attract the engineer’s attention.
Should [the.alarm be neglected and the water
fall to a dangerously low level it will then allow
the steam to escape through the safety valve at
a very rapid rate, 80 a8 to reduce its elastic force
immediately, and thus insure the safety of the
boiler. The following description, which, with
an illustration appears in a recent number of the
Scientific American, will render this device intel-
ligible. It consists of a oylinder A, fitted with
the piston heads BB’ working steam.tight in
the oylinder and made fast with the rod G,
whioh works through the stuffing.box on the top

of the cylinder. Steam
is admitted through the
apertures D D from the
boiler, and the area of
the head B is greater
than that of B’ by as
much as the area of the
safety valve lessened by
the amount of the long
arm of the safety valve
lever is greater than the
sbort, and the rod C
is made fast at the top
to this lever. This is
after making due allow-
ance for the weight
operating on the end of
the lever of such parts
of the regulator as have
a gravitating effect on
it. The rod Cis hollow
throughout, and is per-
forated by the apertures
cecd ¢, and is fitted
with the collar C/, which
can be operated as a
hand screw. The valvo
E is made fast on to
the small rod e. and
works steam.tight in (he
hollow rod C. One end
of the spiral spring F
is made fast to the col-
lar C’, and the other to
therod e. The upper end
of this rod constitutes a
rack which operates suit-
able gear wheels G, that
tarn the hand H upon
the face of the dial I.
When steam is gene-
rated in the boiler, and
enters by the apertures
D D, it presses down-
ward on the head B,
and contrariwise on the
head B'. Now, if the
total lifting power of the
safety valve, at the end
of its lever be, say 30 lbs.,
when the pressure in the
boiler is 50 lbs. on the
square inch, and if the
weight of any parts of
the regulator acting by
gravity on the lever be
5 1bs. and if the total ef-
ective area of the head
B be two square inches,
that of the head B’
must be 1§ in. The total
pressure on the upper
head will be 100 Ibs., and
on the lever 76 lbs., so
as to exactly counterbal-
ance the lifting power at
the end of the safety
valve lever. The collar
C’ is screwed down on
the rod C, which has a
graduated face for its
regulation, 8o far as to
prevent the valve E (on the under side of which
the steam is acting, having free access through
the apertures ¢ ¢) from overcoming the power
of the spring F, and clearing the aperture ¢ ¢,
until the steam has gotup to 511bs., when the
valve will rise above the apertures ¢ ¢/, and
steam from above the head B will escape into
the air. This will prevent the total pressure on
the head B from exceeding 100 lbs., while that
on the head B’ becomer 764 1bs.,, which has an
effect on the safety valve the same as if the
ordinary spring balance were suddenly reduced
in tension by 2 lbs., and so on for every 1 lb. in-
crease of pressure on the boiler, this regulator
allowing anaccelerating escape of steam through
the safety valve. This action is exactly reversed
a8 the steam comes down to its normal pressure.
It is casy to see that as the pressure in the boiler
varies, the valveE, acting under the control of the
spring F, will be moving up or down, thus acting
through the gear wheels G G on tho index hand H.

The cylinder A is fixed on the boiler so that
when the water stands at the proper height in
the boiler it will stand at a certain height in the
lower part of the cylinder A. In this is fitted
the float J, made fast on the rod K, and having
arack on it acting on the index L, through the
gearing M M; and the rod Kis provided with

ATTACHMENT TO STEAM BOILERS.
FlQ.l

FIG.2

stuffings or packing N N’. Now, when the water
stands at the proper height in the boiler, the
stuffings N N’ will prevent any escape of steam,
but when the water gets low the float, bringing
down the rod and stuffings, on the upper one N’
coming below the aperture a, steamn will escape
through the flexible pipe a, and sound the a'arm
whistle b. Bhould this not be roticed, onm its
coming further down, there being slots ia the
hollow shaft, steam will escape into the air. This
steam, coming from above the piston head B,
will have the same effect on the safety-valve as if
the collar C’ were set to control a smaller pres-
sure and that the escape were throngh the aper-
tares ¢’ ¢. This arrangement may appear a little
difficult to comprehend at firat sight, as tho
principle of the regulator is entirely novel, but
everything is eimple in construction, and the
whole arrangement will not be liable to get out
of order, and cannot but prove extremely usefal.
It is designed on scientific principles, and will be
found to poerform all thatis claimed for it in the
most reliable manner. It will relieve the engi-
neer from incessant watching of innumerable
gauges, cocks, tubes, and balances, which is
done much to the detriment of other parts of the
machinery under his care, which uften saffors for
the want of supervision,
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MAGNETICAL DIP INSTRUMENTS,

IN his last annual report to the Board of Visitors
of the Greenwich Observatory, the Astronomer-
Royal observes that the history of the Dip-
Instrament during the year just elapsed is im.
portant, and states the following facts:—‘In
discussing all the observations made since the in-
troduction of the new instrument I found it totally
impossible to infer from them the value of the
zenith-point (or reading of the cirole when the
dipping-needle is vertical). The instrument is
adapted to needles of three different lengths
(3,6, 9 in.) and the difficulty was felt equally
with all. It then appeared to me that we had
been proceeding in a ocourse philosophically
wrong, in attempting to infer the value of a
parely geometrical element from observations so
foreign in their nature and 8o defective in their
acouracy as magnetical dips, when an indepen-
deut and acourate determination might with
ease be obtained. I therefore directed Mr. 8imms
to construct a zenith-point-needle of brass; with
pivots similar to those of the dip-needles; and
with three pairs of points corresponding to the
three lengths of needlesused; loaded at one end
80 a8 to take a position perfectly definite with
respect to the direction of gravity; to be ob.
served with the microscopes, and to be reversed,
exaotly as the dip-needles, I consider this
small apparatus to be a valuable adjunct to the
dip instrument, as giving the means of deducing
independently a separate result from every one
of the observations made in the several positions
of the needle.
“In many successive years I have adverted
with great anxiety to the difficulties which I
bave experienced in the determination of magne-
tical dips, and in my last report I expressed my
inability to receive as certain the reputed ac-
cordance of dip-determinations obtained in other
places. To this I was led partly by the irre-
gularities of our dip-results, of which after the
severest examination I could find no direct ex-
planation; and by the difficulties which, as I
knew, had troubled other observers: but mainly
by fiuding that needles of different forms pro-
duced systematic differences in the magnitude
of the discordances which were produced by
simply raising and lowering the needles. In
the course of the last autumn, the committee of
the Kew Observatory courteously acceded to
my request that two ef their dip-instruments
should be placed for a time at the Royal Obser-
vatory, in order that Mr. Glaisher, in concert
with Mr. Balfour Stewart (Directors of the Kew
Observatory), might make observations with
them. The dips were found to be accordant to
a degree which I never witnessed before. With-
out having yet strictly brought the results to
numerical comparison, I have now no doubt
that they do bear a consistency equal to or com.
parable to that which i claimed for them; and
1 recognise that I was misled by the reasons,
strong as I still consider them to be, which I
adduced in my last report. It happened that
Mr. Simms, by whom our instruments now in
use were prepared, and who had personally wit-
nessed our former difficulties, was present during
some of these experjments. Our own instra-
ment being placed in his hands (November 10th
to 19th) for another purpose, he spontaneously
re.polished the apparently faultless agate-bear-
ings. To my great astonishment, the inconsis-
tencies of every kind have nearly or entirely
vanished. On raising and lowering the needles,
they return to the same readings, and the dips
with the same needle appear generally con-
sistent.
¢ No care had been spared to make our agate-
edges perfect. Those of the old instrgment were
prepared by Mr. Robinson and were revised by
Mr. Barrow. Those of the new instrument were
made by Mr. Simms. ' In using the services of
the three confessedly best artists of Britain, I
thought myself secure as to the character of the
workmanship which I should obtain; and indeed
1 know not what else could have been done. As
the greatest enemy to success in instrumeuntal
construction is secrecy on the manipulation
adopted, I will here give all the information
that has reached me on the methods actually
employed. On & very cloze examination of
Robinson’s agates, Mr. Simms sees concavities
(which, as I believe, I also see myself), suggest-
ing to him the idea that, after being shaped
(perhaps by some inefficient process) with coarse
emery, tke surfaces were immediately polished
with tin-oxide or other polishing powder carried
by a cloth, Mr, Simms’ first agate-edges, after

being roughly shaped, were brought to form
with coarse emery, then ground with fine emery,
and then polishad with rotten-sione powder, all
carried by the same leaden tool; the form of the
tool admitted of cross-stroke, and it is believed
that the ouly fanlt in the process was that the
oross-stroke was used too freely, The same
agate-edges were brought to their present state
by the use successively of fine emery and tin-
oxide, carried by a brass tool which nearly fitted
the agates, and which scarcely permitted cross-
strokes; and the strokes were almost entirely
longitudinal. I am still unable to ses how this
change of treatment can account for the re-
moval of the discordances formerly observed,
and I regard these discordances as authentio
{acts of observation, the study of which may not
improbably lead to important conolusions on the
nature of magnetisation, and the nature of pivot-
bearing,”

~

CHIMNEY TOPS AND VENTILATORS.

Ta18 invention has for its objeot certain improve-
ments applicable to chimney tops or cowls and
ventilators, and apparatus for cleaning or
sweeping the same and flues genmerally, which
improvements have been patented by Mr. Hugh
Dyer, of Liverpool. In the annexed engraving
ﬂ'g.l isa vertical sectional elevation of an improved
ohimney top or ventilator, showing a skeleton
pulley with & oiroular brush passing over it; fig.
8 is a vertical sectional elevation of a fireplace,
showing the forked bearings carrying the trans-
verse shaft, on the inner end of which is keyed
a grooved pulley, over which passes an endless
chain or wire rope for operating the travelling
brash, the standards for carrying the revolving
shaft are attached to the bars of the grate
by means of set sorews. A, is the brick-
work; B, the vertical shaft of the improved
chimney top or ventilator, which is ocapped
by C, the top, which consists of two curved

pendent branch arms, whioch at the bottom
open out into the atmosphere; D is a transverse
shaft which forms the axle of E, an open-sided
grooved pulley, a side elevation of which is
shown at fig. 3, and over which travels F, the
endless band of chain, wire rope, or other suit-
able material, and G, the travelling brush. H is
a tight-fitting lid fitted in the top of the chimney
top or ventilator for the convenience of getting
at the open-gsided pulley E and its transverse
shaft D; I, bottom of the grate; K, bars of the
grate; L, a clamp whioh is attached to the bars

of the grate by means of M and M1, set 8:rews
N and Nj, two forked arms on the clamp L,
which carry the bearings for P, a driving shaft, the
outer end of which is fitted with Q a orank handle
for revolving the shaft, which shaft ig also fitted
on its inner end with R, a grooved pulley, over
whioh travels the endless chain or band F, ta
which is suspended the travelling brush G by
means of T, a short chain or cord. U is a
stationary transverse bar placed in the throat or
take-up of the flue, separating the folds of the
endless band to prevent the same becoming
twisted together and thereby foul when the
apparatus is not in use, and over which the
lower portion is thrown when not in use. A
vertical frame is arranged s0 as to ba expanded
or contraoted to cover the fireplace openings of
various sizes, the same being covered with a
soreen of oloth or other suitable material, and is
jointed at the bottom on to a horizountal frame
resting an the floor in sach a way that when not
in use the same may be folded up to a convenient
size.

When this improved apparatus is uged simply
as & ventilator on the head of an air shaft the
brushing apparatus may be dispensed with, and
when used as a chimney top the brushing appa-.
ratus may also be dispensed with, but in the
latter oase the inventor prefers to connect there-
unto the sweeping apparatus. The arrows show
the direction of the draught into the open air.
In applying this apparatus to air sehafts or
chimneys the inventor first builds on the top of
the chimney or air shaft the vertical shaft B, and
if an air shaft, in most cases he simply places on
the top of the vertical shaft the top with the
curved pendent branch arms and its lid; the lid
is fixed in the top, when it is complete, but when
the brushing apparatus is used in conjunction
therewith, an endless band of chain, wire rope,
or other suitable material of the required length,
is passed down the chimney or air shaft; the
upper portion is then placed over the open.sided

grooved pulley, and the same placed with it®
shaft in position in the chimney or ventilator top-
The rigid bar is then placed in the throat or take-
up of the flue or chimney, 8o a8 to pass between
the folds of the endless band. When it is desired
to clean the flne, the clamp and ita appendages,
as illustrated in fig. 8, are placed in position in
front of the fireplace or lower opening of the air
flue, care being taken to pass the endless band
over the grooved pulley on the inner end of the
horizontal or oblique shaft, The brush is then
attaohed to the endless band by means of a short,
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penuent chain or cord ; the shaft is then rotated
by means of the orank handle, which draws the
travelling brush up the flue and over the open-
sided grooved pulley in the improved ventilator
or chimney top. ' By ocontinuing to turn the
crank handle in the same direction, the brush
descends and this operation is repeated as often
o8 may be deemed necessary, so asto entirely
remove the soot or dust adhering to the sides of
the flne. The clamp or frame with its appurten.
ances is then removed from the grate or lower
opening in the air flue, -the brush removed and
the lower end of the chain or endless band hung
over the transverse rigid bar in the throat or
take-up of the flue, 80 as to be out of the way
until again required.

ON THE CONSTRUCTION OF BLAST
FURNACES AND THE MANUFACTURE
OF PIG IRON IN THE CLEVELAND
DISTRICT.®
Br Mg, Janxs GEorax BeckToN, o WHITBY.

WitHIN the last ten years the blast farnaces
which have been erected in the Cleveland dis-
triot have been gradually increased in size both
in diameter and height; and these alterations
have thus far been attended with good resalts, 8o
much so that almost all the new furnaces now in
course of erection are being built with boshes
ranging from 16 ft. to 22} ft. diameter, and from
60 ft. to 75 ft. in height from the bottom of the
hearth to the filling platesat the top. Previously
the farnaces ranged from 13 fi. to 15 ft. diameter
at the boshes and from 45 ft. to 50 ft. in height,
the extreme inorease being about 70 per cent. in
both dimensions. The maximum diameter of the
boshes appears not yet to have been attained;
and the limit to the height will apparently be
found in the strength of the coke to support the
orushing force of the high ocolumn of materials
inthe large blast furnace. The make of pigiron
has increased at the same time from 200 tons per
week in the small furnaces to 300 tons in the large
farnaces.

The average quantily of materials used in the
production of one ton of pig iron in the large
farnaces is as follows :—26 cwt. of Durham coke,
70 owt. of Cleveland ironstone, 16 cwt. of lime-
stone, 10 cwt. of coal for boilers, hot-blast
stoves, and calcining kilns, making a total of 121
owt. or about 6 tons of materials per ton of iron
made. Formerly the quantity of coke used per
ton of iron made averaged 35 owt. instead of
26 owt., and the quantity of coal 20 cwt. in-
stead of 10 owt. The writer does not attribute
the whole of the saving of fuel which has taken
place to the inoreased size of the farnaces alone,
as there are several other improvements which
have combined to produce an economy of fael in
the manufacture of pig iron in the Cleveland
district, of which the following are some of the
principal :-—First, the more efficient management

* Read before the Institution of Mechanical Engineers,
Avgust 3, 1864. '

which has taken place at the difforent v..._..
Seoond, the better adaptation of engine power
and hot-blast stoves to the requirements of the
furnaces. Third, tho improved system of cal-
oining the ore, which was formerly carried on by
clamping in the open air, bnt is now performed
in properly constructed calcining kilns. Fourth,
the highor- degree of temperature of the blast
supplied to the furnaces, which was formerly
heated in the hot-blast stoves.to only 600° or
700° Fahr., bot is now very gonerally being
supplied to the furnaces at a temperature of from
800° to 900°, Fifth, the plan of taking off the
waste gas from the farnaces and burning it at the

pre teendO QY @ pruscuiv wi 9 UB. PUC syuard
inch. )

Fig. 1 in the engraving isa vertical sectlon of
one of four furnaces at the Ormesby Ironwarks,
Middlesbroagh, belonging to Messrs. Cochrane,
These farnaces were erected in 1855, and wero
the largest in the district at that time; the
boshes are 16 ft. diameter and the height is 56} ;.
The far ara constructed upon land con.
sisting of mud and silt, and piling had therefore
to be resorted to in order to secure a good
foundation for the farnaces. A bed of conorete
was placed on the top of the piles, and six in-
verted arches were turned on the top of the con-

boilers and hot-blast stoves, in place of usingjorete, and the brick pillars carried up, and strong

additional coal for this purpose.

The application of the waste gas to the boilers
and hot-blast stoves is becoming very general at
the different works in the district; and arrange-
ments are now being made atseveral of the new
works in course of erection for applying it to the
caloining kilns, for the purpose of caloining the
ironstone. The plan in general use for taking
off the gas from the blast furnaca is the closed
farnace top with bell and hopper sufficiently
large to charge from 8 to 10 tons of materialsinto
the furnace at once, and with an arrangement
for raising and lowering the bell by hand. The
impression - seems to be gaining ground that
taking off the gas with the olosed top, and in
connection with a large chimney double the
height of the farnaces, does not interfere with
the operations of the large furnace, either as
regards economy of fuel or quality and make of
iron. A noticeable feature in the large furnaces
is the great amount of time the materials are
allowed to remain in the furnace. The capacity
of the Thornaby furnaces, shown in section in fig,
4 of the engraving, with 20 ft. boshes and 60 ft.
height, is 12,361 oubioc feet; the area of the boshes
is 314 square feet, and the make of iron 800 tons
weekly per farnace. The capacity of the small
farnaces which were formerly erected, with 14 ft,
boshes and 50 fi. height, is 5,658 cubio feet: the
area of the boshesis 154 square feet, and the make
of iron 200 tons weekly per furnace. In the
large furnace therefore there are more than
twice the quantity of materials undergoing the
process of heating, and also remaining a longer
time in the farnace. Moreover the area of the
boshes in the large farnace being double that in
the sma!l furnace, while the quantity of iron
produced by the large farnace and consequently
the quantity ot blast supplied is only one and &
half times as much as in the small farnace, it
follows that the ascending gases pass through
the materials at a slower velocity and at a lower
temperatare in the large furnace. This allows
the coke to descend to the zone of fusion with-
out losing so much of its carbon in the formation
of carbonic oxide as previously in the emall
farnace ; and hence arises the greater economy
of fuel in tbo large furnace. To produce 300
tons of pig iron per week, the large furnace re-
quires to be snpplied with 8,000 oublo feet of blast

cast-iron bearers fixed across the top for carry-
ing and binding the brickwork of the barrel and
boshes. The outer shell is bound with wrought
iron hoops, fixed near enough together to prevent
the barrel from cracking. The boshes are at an
angle of 75° from the horizontal. Fig. 3 iss
vertical section of one of four furnaces erected
in 1858 at the Jarrow Ironworks, Newocastle-on-
Tyne. There was a good strong oclay for the
foundations of the furnaces to rest upom; the
brickwork was carried up to the floorline, then
twelve cast-iron columns were erected,
wrought iron ocasings fixed on the top of these.
The casings extend from the top of the five
tuyere houses to the top of the boshes, .‘).0"
which the barrel is bound with wrought-iron
hoops supported by T irons, the latter beiog
carried up to the top, and a flat ring riveted to
them sufficiently strong to carry the floor-plates.
The boshes are 18 ft. diameter, at an angle of
66° from the horizontal, and the furnaces are 60 .
high. Fig. 8 isa vertical section of one of thres
farpaces at the Normanby Ironworks, Middles-
brough,'belonging to Messrs. Jones, Dunning, and
Co. These furnaces were erected in 1860, and
are constructed upon a bed of concrete, on clsy
of & weak nature; they are supported on brick
illars and hooped similarly to the

es. The boshes are 18 ft. diameter, at 8a
angle of 78° from the horizontal, and the
furnaces aré''58 ft. high. Fig. 4is a ¥
section of one of three farnaces erected in 1863
at the Thornaby Ironworks,’ South Stockton-on-
Tees, belonging to Messrs. Whitwell. These
furnaces are coustructed upon piles, in con®
sequence of the land being mud and silt ; they
stand each upon twelve cast-iron columns, a8
are cased with iron similarly to the Jarrow
farnaces. The boshes aro 20 it. diameter, st an
angle of 68° from the horizontal, and the farnsoed
are 60 ft. high. Fig. 5 is a vertical .eohon“
one of three furnaces which are being erectodb
the Acklam Ironworks, Middlesbroogh, bY
Mossrs. Stovenson, Wilson, Jaques, and Co. They
are being built on piles, in consequence of
land being mud and silt, and are each suppo!
by twelve cast-iron pillars. The bri
around the boshes is cased with plates, and from
the boshes up to the top the barrol is bonnd 'l“

i The boshes are 38§

‘hoops and irons.
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diameter, at an angle of 68° from the horizontal,
and the furnaces are 70 ft. high. These farnaces
the writer believes to be the largest in dimensions
that have ever been erected, and their contents
will amonnt to no less than 1,250 tons of materials
per farnace. They are expected to produce each
350 tons of pig iron per week.

MACHINES FOR SEEDING AND BREAKING
FLAX.

Ma. Grorax Parsoxs, of Martock, Somerset,
engineer, has patented an invention which
ocousists in constructing machines for seeding and
for breaking flax as hereafter described. For
seeding flax he employs a pair of rollers kept up
in their bearings by springs or levers; then for
the paurpose of breaking flax he substitutes for
these rollers three fluted rollers. Another
arrangement of breaking machines consisis in
the employment of three rollers saperposed,
in order that the flax fod at one side of the
machine may also come out from the same side;
or this exit of the flax is accomplished at the
same side of the machine as that at which it
entered, whereby one attendant is egved, by the
employment of two rollers, to the-bagk of which
is fitted or placed a shield or guide, which
directs back the straw under the lower roller,
and retarus it to the same side of the machine as
that at whioh it ectered. This invention also
consists in combining one of these flax seeding or

ing machines with a scutching machine, so

only one belt from the prime mover will
suffice 40 drive both machines. For this parpose
the rollers ot the flax seeding or breaking
machine are mounted in bearings fixed to the
upper part of the frame which carries the
soutching machine. The belt from the prime
mover drives the scutching machine, while a
belt or strap passing from & pulley on the shaft
of the soatching machine to another pulley on
the shaft of the flax seeding or breaking machine
transmits the motion to the latter; or the belt
from the prime mover may be cansed to drive
the: flax seeding or breaking maohine direot, the

scutching machine receiving motion from the
shaft of the sceding or breaking machine in the
manner jost explained.

In the accompanying engraving fig. 1isa plan,
and fig. 3 an end elevation showing » flax seeding
maochine, a breaking machine, and a scutching
machine all combined in one frame; fig. 3isa
side elevation of the seeding machine. A A are
brackets fixed to the frame B, and formed with
bearings C C for carrying a pair of seeding
rollers D D; these rollers are kept up in their
bearings by springs a a as shown, or they may be
kept up in their bearings by levers. The rollers
D D are driven in the ordinary manner by a belt
passing round the pulley E. If required the
seeding rollers D D may be removed and replaced
by three fluted breaking rollers, two ot which are
placed in the same bearings as the rollers D D
and the other in a separate bearing inserted into
the framing, as shown at fig. 4 and at fig. 5. On
the same side of the frame B as the seeding
rollers D D, a breaking maochine is placed, con-
sisting of three superposed rollers F G H,
supported in bearings I 1. The flax is fed in
from a table J, between the two upper rollers
F G, aund after having passed through these
rollers is guided by a ourved plate K between
the rollers G H, so that it comes out upon
another table L immediately below the table J.
In some cases the lowest roller H may be
dispensed with, and the guide K extended
farther towards the front of the machine to
oause the delivery of the flax at the same side of
the machine as that at which it was fed in. M
is the scutohing machine mounted in the same
frame B, which supports the flax seeding and
breaking machines in such manner that one belt
from the prime mover will suffice to drive all the
machines. The belt from the prime mover
passes round a pulley N on one end of the shaft
of the scutching machine, and the motion is
transmitted to the seeding machine by a belt O
passing from the pulley N to the pulley E. When
the seeding maochine is not in work the bolt O is
moved on to -a loose pulley E'. The breaking
machine is driven by a belt P, passing over
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another pulley Q on the other end of the scutch.
ing machine shaft, and over a pulley R on the
breaking machine ; the breaking machine is also
provided with a loose pulley R!. For convenience
of carriage the frame B is provided with axles
and wheels to admit of the machine being moved
from place to place. Instead of being driven by
belts, as just deecribed, the seeding and breaking
machines may receive their motion from the
sbafc of the scutching machine by toothed gear.
ing, or, as before siated, the motion from the
primo mover may be first imparted to the seed-
iug or the breaking muchine and transmitted
to the other machines by belts or toothed
gearing.

PSEUDOSCOPIC VISION.
By J. B. DANCER, F.R.A.8,

r n nuwe weeting of the Literary and Phil hical
Jociety the following paper on *‘Pseudoscopic Vision
through Prisms "’ was read :—If we look with both
ayes at an object, such as the flat top of a table for
:xample, and then inbe?otea prism between one
aye and the object, we discover, after a short time,
that the portion of the surface to which the sight is
particularly directed has apparently changed its
Jistance. If, in trying the experiment, the thin
'dge of the prism is turned. towards the nese, the
flat surface will appear concave ; if,on the contrary,
the base or thick edge is turned towards the nose,
the surface will nEpear convex. The full effect of
this alteration in the appearance of the object is not
realised immediately. Some persons see it perfoctly
in a few seconds, others require some moments of
steady gazing before it becomes evident to them.
[he cbzracter of the surface to which the vision is
lirected exercises some inflaence in producing the
effoct. A circular table covered with a cloth of

. bright pattern, having a few articles disposed
towards the edges, exhibits this fallacious vision in
a marked degree. The angle of the prisms for show-
ing these experiments should be alout 15 degs. ; if
less than this, the elavation or depression of sarface
is not sufficient to produce a good effect; if the
angle is much greater than 15 degs., many persons
are unable to unite the refractedimage of the prism

vith the real image seen by the other eye. Achro-
matic prisms are much to be preferred in these ex-
perimentsto those which are uncorrected for colour,

Sxperiments with these prisms have shown that the
power of converging the optic axes differs very con-
siderably in individuals.

Oculists occasionally recommend prismatic lenses
wounted in spectacles to assist ns who suffer
‘rom insofficiency of the recti interni mmuscles; it
rould be interesting to know if those so assisted
nave noticed the fallacious appearances which the
healthy eye can appreciate. The pseudoscopic
effects are exaggerated by using a prism to vach
eye, but in most persons this produces a paintul
sensation. The explanation of these phenomina,
which I offer with some hesitation, is based upon
the mgpotition that in binocular vision we esti-
mate the distance of an object bi the degree of
oonvergence of the optic axes. In these experi-
ments, when a flat surface appears concave by the
interposition of the prism, the optic ax=s are
made to converge on a point situated behind the
real sarface, and the imagination gradually re-
moves the object to this apparent distance. hen

the base of the prism is towards the nose, then the

flat surface becomes convex ; in this case the optio
axes cross in front of tbe real surface, and the
imagination raises the object to that point. A dia.
gram of the convergence of the optic axes on an
object, before and after the interposition of the
prism, will show that when the thin edge of the
prism is turned towards the nose, the effort made
to unite the real and the refracted imnage is the
same as if the vision was directed to a point more
distant than the real object. The opposite to this
takes place when the base of the prism is turned
towards the nose. It isvery possible that the pseudo-
scopic vision through prisms may have been noticed
by others, but I have not been able to discover
any description of sach in the works to which I
havo aocess. !

Brescius states in Dingler’s Polytech. Journal
that gold may be easily obtained in & convenient
form for gilding by precipitation in the cold from an
alkaline solution by means of oxalic acid. He dis-
solves four ounces of gold in a mixture of two pounds
nitric acid (s.p. gr. 1'2) and one pound hydrochloric
acid (sp. gr. 1'12). To this solution he adds another,
made by dissolving pure potash, or, at all events,
potash free from silica, in five or six parts of dis-
tilled water, After filtration, this latter solution is
gradually added to the gold solution. The mixture
is now diluted with eight pounds of distilled water
and then a clear and cold solution of one-third of a
pound of oxalic acid is stirred in, care being taken
not to rub the sides of the dish with therod. In
this way a bulky, spongy, black precipitate is
obtained, which must be allowed to settle, and then
be well washed and dried,
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MOTION IN A CIRCLE.
BY Epwarp Saxo, Esq.
(Continued from page 10.)
THEOREM 1V,
Ir athird body C move 80 as to be continually in
the middle of the arc a 8 intercepted between the
positions of the two conjugate bogies A and B, the
motivon of C is such as is due to tho influence of
gravitation of some determinable intensity.

Al

Having bisected the arca Bin 7, let us study the
motions of the three points a 8y, that js, of the
three moving bodies A B C. At the outset, all
three procesd from N in the same direction, the
velocity of C, being at all times the arithmetical
mean between the velocities of A and B. When A
has reached the zenith point Z,and B its highest
point F, thebody C must be at M, the middle of the
arc FZ; and, since the velocity of B at F is zero,
that of C at 31 must be half of the velocity of A at
Z. Thereafter, while A descends from 7 along
the semicircumference Z L N, B descends along the
arc F' N, and as the motions are now in opposite
directions along the circumference, tle velocity of
C must be half the difference of the actual velocities,
that is, half their sum taken with the algebraic
signs; and at the instant when A and B have met
at N_with their initial velocities, but now in oppo-
site directions, C must be found at Z moving on-
wards with a velocity equal to halfthe difference of
the initial velocities' of A and B. The motions still
continuing, A rises along the arc N F Z, while B
ascends to L, and then C has moved along the arc
D P, P being the middle of DL, the velocity which
C has at P being half of that which A has when at
Z. While A and B now descend from Z and L
respeclively, their motions are in the same direc.
tion, and C descends from P, so that all three reach
N af the same instant, the velocity of C being now
half the sum of the velocities of A and B. The same
phases will now be repeated.

It is thus seen that the intermediate body C
completes its revolution when the body A has made
two revolutions, that is, when B has made a com-

lete oscillation. When C is at N its velocity is

alf the sum, when at Z half the difference, of the
initial velocities of A and B, and at intermediate
points its velocity is intermediate between those

two extremes, so that its motion partakes of the
" general character of circular motion influenced by
gravitution; and it remains to be shown that it
possesses that character in all respects.

Since the s(ﬂuare of the velocity which a body
acquires in falling is proportional to the intensit
of gravitation, and to the distance jointly, it fol.
lows that the squares of the initial “velocities of A

and B are Y}roportionnl to the rectangles NZ . NA
and NA . NB; wherefore putting Va and Vs for
those initial velocitics,

Va:Vp::NE:NZ,

If then, NC be the distance from which the body C
may be supposed to have descended in order to
acquire the actual velocity at N, its velocity at %
must be that which is duo to a descent through CZ.
Now the_velocities of the intermediate body C
when at N and Z are in the ratio of VA + Vi to
VA — Vs, that is of NE 4+ NZ to NE — NZ ;
wherefore, since the’a%un.rea of those velocities are
in the ratio of CN to CZ, we must have the propor-
tion

CN1CZ:: (NE+ NZ)*: (NE - NZ)*
by help of which the position of the point € ma
be detcrmined. Observing that CN — CZ = Né

wo obtain
ox = BN _ (v2 4 NEp
TT4NE < T anNF !
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and

CZ = (NE - NZ)* __ (NZ - NF)2
~ 4NE T T aNF

The intensity of the gravitation which must aot
upon C in order that it may have at N and at 2
the above velocities, may bo discovered by obsarv.
ing that if Ge represent the required intensity, we
must have -
bat Va:Ve:: V(Ga. AN) : v(Go.CN);

u

Seref Va:Vc::NE:} (NE 4 N2Z),
wherefore

E 4 NZ)s
NE*:} (NE+4 NZ)*::Ga.AN: Goﬁ—‘t—.

4NE

that is
: NE:AN::Ga: Go.
Now the intensity of the gravitation acting on A
was_proportional to NZ, wherefore since N : AN
:: NZ : NE, that acting on C must be proportional
to NE; that is to sny, the intensities of the gravita.
tion acting on the three bodies A, C, and B are in
geometrical progression, .
-, We have now to show that the velocity which the
intermediate body C has at:any point y is that
which is due to the action of this gravitation.

For this purpose let EZ be continued to I, so
that ZI may be a mean prolgortioun.l between ZC
acd ZN, and join NI, then NI is a mean propor-
tional between NZ and NC. It has been shown
(Theorem I.) that the l%nll‘e of the velocity at a is
proportional to NE* — N3, go that, Ga being the
1tensity of gravitation for the body A, we may
put

va=V{Ga (NEs-Ne?) } = / {NZ . NZ (NE*~Na") }
=7{NE.NE (N2* - Nﬂ’)} =NE.Zs.

while

8=V {Gs (NI*~Np»)} = ¢ {NZ . NA (NF+—Ng) }
= 7{NZ .NZ (NZ* —~Na)} =NZ . Za

and in the very same way it may be shown that

vy=9{Gc (NI =Ny)} = /{NE , NZ (NI'-N7y") }
But, because y is the middlg of the aro of,

Ny*=} {NZ:+ Na.Np - %, Z8}
mhile '+ 8NZ3 , NE+ NZ
- __NZ: NE ,

;NI’_NZ.NC- 4NZ,NB [}

80 that

NIt —Ny* =

Ne+ INE . NZ .Ze . 78,

nowNE .NB=NZ_.N wherefore the continued

%rgguct NE.NZ.Na. %ﬁ may be written either

. NB* or NZ2 . Na®, Writing it once each way
we obtain

_ NE? (NZ* — N8 + NZ* (N% - Na3)
NI* — Na'= 4.NZ.NB

NZ*. NE*+ NZ¢ = 9NE ., NZ. Na
T 4NZ.NE

+9NE . NZ .%q.7Z8
_ NE*.Z8 + N2*. Za* + ONE . NZ . Za . 28
= 4NZ.NE

__ (NE.ZB+NZ.Za)

- 4NZ .NE

Inserting this in the expression for vy we bave
vy=14 (NE.Z8 4 NZ . Zo) = { (va + v8);
that the velocity at y of a body which, acted on

g; aagravitation proportional to NZ N E, has
descended from the level of C, is just the Aarithme-
tical mean of the velocities of the two bodies A and
B, the one influenced by grnvitatiqn proportional to
NZ + NZ, the other byone proportional to NZ , NA

THEOREM V,

From one pair of conjugate motions an endless
peries of pairs maybe obtained, having their periodic
times in determinate ratios.

Let NI cut the circumference at K and draw KD
Forizontally ; then if a fourth body D be acted on

y gravitation having itsintensity a fourth propor-
ional to NZ, NC and the intensityof the gravitation
peting on O and set out from N with a velocity due
to its descent from the level of D, its motion will be
conjugate with that of C; and if we inflect N'¢ such
that NC: NZ or NZ : NK :: Ny: N¢, the body D
will ascend from N to 0 in the same time that O
pscends from Nto y. . .

In this way we have two pairs of conjugate mo-
tions, the periodio time of the second pair being
double of that of the first, and the intensities of gra-

vitation being
GAa=NZ .NZ

Ge=NZ .NA
Go=NZ.NB
Gp=NC.NE

and so connected as that if the motion of any one of

the four bodies be known those of the remaining

threo may be thence deduced. .
In order to make the t;:eriodic timesof C and D

intensities of the gravitation; hence for all the

periodic times alike we must have,
Gr=NZ.NZ ;Gp=NZ.NA
Go=4.NZ.NE; Ge=4.NC.NE,

If now, instead of supposing the intensitios of
gravitation to be different in order to have the pe.
riodio times alike, we suppose the four bodies to be
subjected to one gravitation, the periodic times will
be changed in the ratio aub(i.uphcnte of the ratio of
the gravitations ; wherefore if, on the suppositionof
equal gravitation we put Ta, Ts, To, To for the
four perivdic times we shall have gravitations alike,

Ta=NZ ;s Ts=NE
Tc=2 V(NZ .NE); To=2 V(NC.NE).

Thesa two pairs of conjugate motionsare so con.
nected that from one of them the other can readily
be found, the law of connection being contained in
the proportion,

NI:1Z:;NE+4NZ:NE - NZ

NI+41Z:NI—1Z:: NE:NZ.

If, then, from the pair A, B, we have deduoed the
pair C, D ; we may from thin_‘intter deduoe another
pair of conjugate motions, which we mayindicate by
Cy, Dy; thence, again, another pair C.b 5, and 8o on
without limit. Or, if we regard C, D as the arigi.
nal pair and deduce A, B from it, we may thence,
in the same manner, deduce a new pair A,, By; fram
that another A,, By, and 8o on. Thus we have a pro.
gression of conjugate motions extending indefinitely
each way and axuoible one from the other. B

THROREM VIfa '
The time of desoent in a circular aro may be com.
puted with any required degree of precision by help
of the series of conjugate motions.
Let it be pr?ﬁwd to compute the time of desoent
along the arc KN, L
(i!t“;:u been shown in Theorem II. that thig time

is greater than § = ','UL and less than the pro-

th tity by the secant of the a3,
T Woen e T nose 1o somitis the angle N

orin

i ly & right angle and therefore these two.
ﬁm’l‘t:uu:e ve?}wideo eaoh ather. But if, from
the arc NK we deduce the smaller aro NF wes

bring our determinations yithin much parrower

limits, the ratio of those limjts being now as radius
to the secant of the angle NZF, that is as ZF to
ZN. By praceeding 8 siep farther in the samo di-
rection and dednoing from FN g new aro, we ‘0. b
bring the limits still closer together, so that by
ropeating this process sufliciently often we may r:;
duce the limit of error to any assigned degree
minuteness. 1t only ran}ains Jo :}.r?nge the process
in a manner convenient for calculation.

The proportion NI 4+ 1Z : NI —1Z :: NE :KN-Z
may be put in tho form NZ -+ ZK : NZ — ZK::
NZ : NF, and if we put Bo for the angle NZK mebl-
sured by half of the arc NK, B, for NZF measured by
half of NF, the eame pruportion takes the form

I4c0s. Bo: I —cos. Bo ::1:sin. Bl

whence
sin. By = (tan. § Bo ).

The computation of the successive angles Bo .tf'
B, eto., is thus a very casy matter. Halving bl’
angle Bo we seck out log. tan. § Bo ; and the double
of this is log. sin, B, ; with equal facility we obtain
B, t]md 80 ﬁn, the arcs bec%mmg more and more ra-

idly smaller as we proceed. .
P Tge same law of derivation may be exhibited “‘l
phically thus, Having drawn a horisontal NnK.
through N, fig. 8, make N8 the fourth part of

is that the anglo NOB may be half of Bo , join 8;
d produce it to T, draw TU rpendipn'\ar to
::eetri'n ON lm-odm;ed in U ’tl?; NT istan. § B

‘he same as that of A and B we must quadruple the

d NU is (tan. § Bo )* to ON as unit : inflect now
:fooha-ﬁvdotbuofnv.ndmmum
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angle B,. If, rel‘::nting the same process, we were
to take the fourth part of NF and continue the ana-
logous constrnction, the nextarc would be exceed-
ingly small, and the farther prolongation of the
series would not be accomplished on account of the
maintenance of the parts. .

It has been shown that the times of descent in the
arcs KN and FN are in the ratio of2 V(NC . NE)
to NE. But NE : NZ :: NI 1Z : NI —1Z
wherefora NE . NZ : NZ# : : (NI 4 1Z)2: (NI 412}
(NT —1Z), whence NE . NZ = (NI + IZ)*, so that

time Bo : time By : : 8 ¢(NC : NZ) : V(NE . NZ)
::3NL:NI4-1Z
::9N%Z:NZ 4 ZK
::2:14cos. By
t:(sec.$Bo)3: I

::ON: 00
wlenoce we have .
time Bo = time B: . (scc. 1 Bo )2
Similarly proceeding one step farther, we obtain
time B, = time B, . (sec. } B,)*
whence S
- time Bo = timo By . (sec. § Bo )?.sec. } B))*,
and if wo continue the process indefinitely till wo
arrive at an angle Ba 80 small that its secant may
not differ appreciably from the radius, and in which,
therefore, tho time of descent may be expressed by

= / ig" wo shall obtain ultimately

time Bo=1}r~ Jlg- . (sec.4Bo)* . (sec. § B)).

(sec. 3 Bs)2, etc.
CONCLUSION.

When a mass of given dimensions is capable of
tarning on an axis which does not pass through its
centre of grnvity and is allowed to come to rest, it
takes that position in which the centre of gravity is
the lowest possible ; and, by help of formulse which
are quito well known, we are able to compate the
time of a minate oscillation on either si e of the

ition of repose, whether the axis of motion be
gg:lixontal or inclined ; and the point of interest in
the present investigation is to ascertain the ratio of
the actual time of oscillation to the time in an infi-
nitely small arc; this ratio is expressed by the pro-
duct of the squares of the secants of the successive
e Rl to to the
s an example we may propose to comput
time of o-eﬂlatl.’ion in an arc of 858° extending to
within one degree of the zenith point on each side.
In this case the aro NX is one of 179°, and conse-
uently the angle NZK is 89° 80°; hence $ Bo=
24’ 45, the logarithmic tangent X of which is
9.996 2100, and 51‘: double of this, vis., 9.992 4200
is the logarithm of the sine of the next ang'le .NZF
or B,; B, is thus found to be 79° 19 34™5. The
calculation may be conveniently arranged as in the
following scheme, which explains itself, the remlat
being that the time of oscillation in an arc of 358
is nearly four times that of a minate oscillation.

n| 3B. [2logseciB.2logtan}B"| Ba 41
o ’ ~ ° ’ ” .

044 45 00°00| 0°207 2566 | 9992 4200‘79 19 3450
1/39 39 47:35| 227 2323| 0'837 2445 43 25 44'48
2121 42 5323 63 9354 | 9°200 2934 | 9 07 31158
3| 4334579 2 7571| 7804 0410| 21 5362
4| 10 6081 44| 5006 0322 206
5 1'0 0

0°591 1858 = log. 3°901088

In this example it isseen that, even for such an
extreme angle, five terms of the progression are
sufficient when seven place logarithms are used,
while the arithmetical operations involved are only
tabular inspection and doublimf. N A

The computation for this angle by the previously
known methods would entail an enormous amount
of labour.

For all arcs of oscillation which do not extend
beyond 5° 30 on each side, the first term of the

ion is sufficient to give the utmost precision
which is attainable with seven place logarithmic
tables, and therefore, for all the purposes connected
ith ilorology or with experiments on the pendu-
lum, the duration of a beat may be held as propor-
tional to the square of the secant of the eighth part
of the whole aro of oscillation; wherefore the
number of beats per day is proportional to the
1:'“ of the cosine, and the daily retardation to
the square of the sine of the same eighth part.

DISSOLUTION OF COTTON HAIR.
Br J. B. Dancee, F.R.A.8,
TaE following paper, eatitled *“ Remarks on the
Microscopical Appearances of Cotton Hair durin,
Dissolution in the Ammoniacal Solation of Copper,
wasread at a meeting of the Literary and Philoso-
phical Society :—The structure of cotton bairs has
occasionally farnished an interesting topic for con.

-

versation at the meetings of our Microscopical Sec-
tion. Two of var members, Mr. Chas, O’Neill and
Mr. Heys, have given considerable time and atten-
tion to this subject. Mr. Walter Crum, F.R.8,,
communicated to the Chemical Society a memnoir
* On the Cotton Fibre,” and the manner in which
it unites with colonring matter. His paper is illus.
trated with some beautifully executed drawings of
the microscopical appearances of cotton in the na-
tural state, and when mordanted, mercerised, and
treated with various dyes ; this paper is well worthy
the attention of those interested in this branch of
inquiry. His description of the ordinary appearance
of the cotton fibre agrees so nearly with what I
believe it to be, that I will take the liberty of refer-
ring to his paper. To Mr. Crum’s description I
may add that many specimens of cotton, especially
on the cylindrical portion of the hairs, show trans-
verse markings. At times these appear at tolerably
regular intervals, they have been claimed as ewi-
denoces of spiral structure ; when, however, they
are examined with magnifying powers of 1,000 to
1,200 diameters they proved to be cracks in the ex-
ternal membrane. Other portions of cotton exhibit
longitudinal furrows, irregnlnr in length and direc-
tion—having a shrivelled appearance something
like the bark of an aged tree. In gan cotton, the
transverse cracks are very numerous, From an ex-
amination of transverse sections of cotton, I incline
to the opinion that there is an external membrane
distinct from tho true cell wall or cellulose matter.
Inside the cellulose there is an itr:guhr cavity; this,
in some ‘specimens (when viewed longitudinally).
appears to contain granules, probably the remains
op the organising fluil contents of the cell, the
mucous matter which is seen in growing cotton as
mentioned by Captaia Mitchell, in his letter to Mr.
Hurst, read at this society, March 22nd, 1864.

On the 21st of April, 1863, Mr. Chas. O'Neill
made a communication to this section, *“On the
Appearance of Cotton Fibre during Solution and
Disintegration ;” these experiments referred to the
application of Schweizer’s solution of copper and
ammonia. Under tha action of this solvent, Mr.
O'Neill considers that cotton exhibits spiral vessels
situated either inside or outside the external mem.-
brane. In apaper, read by the same gentleman, on
the 18th of May, 1863, it is stated that spiral vessels
are seen during the solution of gun cotton in ether
and alcohol. On the 21st of December, 1863, Mr.
Heys read a paper before this section, in which he
refers to spiral veasels in cotton hairs which seem to
prevent the collapse of the tubes. The announce-
ment of the discovery of spiral vessels excited my
curiosity. Having often examined varieties of cot-
ton under the microscope, without suspecting any
such structure, I was naturally desirous of witness-
ing its appearance during dissolution. A careful
examination of cotton in the cosper solvent, with
powers varying from 50 to 1,200 diameters, showed
me the ap nces described by Mr. oNeill. I
could not, however, endorse his interpretations of
them. Onthe 16th of January, 1865, I sent a letter
to the chairman of the microscopical section, stating
my belief that the spiral appearances could be
clearly traced to a mechanical action which the
solvent exerted on the vegetable cell, and that at
some future time I hoped to illustrate this to the
members of the section.

Since December last, I bave subjected cotton
during microscopical examination to a variety of
influences in acids, alkalies, metallic solutio
iodine, and also gun cotton in varied proportions o
ether and alcohol. Repeated experiments tend to
confirm my disbelief in the existence of spiral ves-
sels, properly so-called, either inside or outside
cotton hairs. It would be difficult to explain, by
means of drawings, how these pseudo spirals are
created, and 1 have, thercfore, supplied a number
of microscopes for the purpose of showing at the
close of the meeting the actual a ances. I shall
now attempt a brief explanation toenable the mem-
bers to comprehend more readily what they will
see under the microscopes. In order to observe
the action of the copper solvent on cotton, place a
fow hairs about a quarter of an inch in length on a
glass plate, and cover them with thin glass; it is
usefal to rub a little beeswax on the glass plate in
such a manner as will just support the covering
glass to prevent too great a pressure on the cotton;
then arrange the cotton under the microscope with
a power of not less than 200 diameters. The solvent
should be applied by a flass pipette to the edge of
the covering glass whilst the observer is looking
through the microscope (this is important), If the
solvent is very strong, the action is too rapid for the
eye to follow, if of moderate strength it will be seen
that as soon as the solvent comes into contact with
the cotton in the field of view, a rapid rotation or
twisting of the hairs takes place. Inmy opinion, it
is this rotating action which brings about the ap-
pearances which have been mislaken for spiral
vessels.

The explanation which I have to offer for the
phenomenon is this: first, wo have the external
membrane of the cotton, then the cellulose and pri-
mordial utricle, and finally, the dried contents in
the cell, which I take to be the remains of the orga-

nising flaid. Observation shows that the external

membrane is not elastic and only partially solable.
The cellulose is exceedinglay elastic and soluble, and
expands to a remarkable degree in the act of diseo-
lution. The contents of tha cell behave in a similar
manner to that of the external membrane; it is
neither elastic nor very soluble. The most saccess-
fol experiment is made by allowiug the copper
solvent to come at once into contact with some
length of the cotton hair. The solvent permeates
some parts of the external membrane more easily
than others, and causes a rapid expansion of the
cellulose, v.vinch burstathe external membrane; and
as this action is taking place at various portions
the same hair, a tangential forco is exerted which
twists and contorts the cotton in the direction of its
length, and thos a spiral appearance is given to the
whole structure of the cell. The non-elastic exter-
nal covering is twisted round the expanded cellulose,
sometimes as a single band, at others like a bundle
of fibres. In those parts where the external cover.
ing has given way all round the hair, the cellulose
expands into a bulb, pushing back the extermal
membrane into a eerias of folds which form a liga-
ture, and resists the expansive force of the cellulose.
A number of theso ligatures cause the expanded
cellulose to assume the appearanceof a string of
beads. The lateral expansion of the cellulose con-
tracts the length of the hair, and this causes the
contents in the cavity of the cell to assume a corru-
gated appearance; this corrugation has also been
subjected to the twisting power along with the
other parts of the cell, and thus its spiral appear-
ance is produced.

What becomes of the primordial utricle, I cannot
state with certainty. After the disappearance of
the cellulose there is an envelope left, which sur-
rounds the contents of the cavity ; this may be the
primordial utricle, or the film left by the drying up
of the protoplasmic or organising fluid. If the
solvent 18 made to come into contact with the ends
of recently-cut cotton a beautiful trumpet mouth is
produced—the exposed surface of cellulose has ex.
panded and pushed back the external covering into
folds—the contents of the cell may, in this case, be
seen projecting from the mouth of the trumpet
form. Long after the complete dissolation of the
cellulose has taken place, the external membrane
remains just as the rotation or twistings had left it.
some portions in the form of rings, which had been
the lizatures between the bulbous expansions, other
portions as irregular spirals. -The cell contents also
remain as twisted corrugations. From the ob-
served difference in solability between the cellulose
and the external and internal matter, 1 should
imagine a difference in constitution. A few expe-
riments have led me to suspect that some of the
spiral appeurances observed in hemp and flax fibres
during dissolution may possibly be caused by the
mechanical action of the solvent employed. I should
add that in making the cupric oxide with ammonia,
the oxide of copper requires a thorough washing
before dissolving in the ammonia. The presence of
any salt of ammonia, even in very small quantities,
interferes with its power in dissolving cotton.

Qorrespondence,

STEEL RAILS.
TO THE EDITOR OF THE °** MECHANICS’ MAGAZINE.”

Sir,—Referring to an article on the above sub-
ject in your issue of the 33rd June, I note that you
ave omitted any remark on the lni)jwt of adhesion,
I do not believe that the same amount of adhesion
can be obtained with steel rails and steel tyres as
with iron rails and iron tyres, and therefore court
opinions on this point.

With regard to the subject of rigid permanent
way, perhaps you are not aware that the Manches-
ter and Bolton Railway was laid upon longitudinal
granite blocks or sleepers, and that the road was so
rigld and destructive to the rolling stock that the
granite bearings were substituted by wooden sleep-
ers. After the above experience it 18 surely a mis.
take to recommend cast iron bed-plate bearings,
which could only produce a similar result to that
obtained on the Manchester and Bolton Railway.

Sir, yours respectfull;
Greenwich, July 13, 1865. JoRN Tobp.

TO CORRESPONDENTS,

The Mxonanios’ MaAgAsINE is sent post-free to sube
scribers of 21 1s. 8d. yearly, or 10s. 10d. half-yearly, pay-
able in advance, Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fleet-street, K.C.

Advertisements are inserldd in the Mxouanics' Maoa-
zinE at the rate of 6d. per line, or 5id. perline for 6 insere
tions, Sd. per line for 13 insertions, 4id. for 26 insertions;
and 4d. a line for 52 insertions. Each line consists of
about 10 words. Woodcuts are charged at the same rate as
type. Special arrangements made for large advcrtise-
ments. .
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We must absolutely to .
tions unaccompanied by the name and address of the
writer, mot necessarily for insertion, but as a proof of
good faish,—Ep, M. M.

Recxivep.—J,and G.—A, W.—W, B.—
J.N.—W. L. W.—G. H,

C. P. D. (New Cross).—We do not know of amy cheap
form of handy book of practical rules for drawing curves
formed by Conic sections, and others including the * Tm'-
choid.” The best book i * Cramer (G), Introductlon & !
Analyse des Lignes Courbes,”” 4to, Geneve, 1750 ; -the price
i3 about two guineas,

Wiscellana.

Tt is stated that & company of Melbourne capi-
talists intend to place a line of light-draught steam-
ers on the Murray, to trade between Echaca and
the ports up and down the river. These vessels are
to draw from 18 to 24 ft. of water, and are to be
constructed of iron.

A singular accident hn.pénned recently in Spring-
field, Mass, A five-foot driving wheel for a loco-
motive, just from the foundry, was lightly tapped
with a hammer by a workman, when it burst and &
portion of the rim and scveral spokes, in all nearly
a quarcter of the entire wheel, flew.

The Act to facilitate the more useful Application
of Sewage in Great Britain and Irelund was issued
on Friday last. It recites that it is expedient to re-
move difficulties under which local boards and other
bodies labour in disposing of the sewage in their
districts soas not to be a nunisance, and to give
facility to such authorities to make a ments
for the application of such sewage to land for agri-
cultural purposes. There are various provisions in
theact. The sewer authoritiesare to prevent the
pollution of streams, and to dispose of the sewage.

At the last meoting of the Polytechnic Association
of the American Institute, Mr. Charles E. Emery,
an engineer in the U. S. Navy, exhibited a balanced
slide valve, which seems to be one of the most
promising that has yet been invented. A hole is
cut in the back of the steamchest directly over the
valve, and is covered by a plate which is connected
with the valvo by a rigid stem. It will be seen that
the valve and plate both wear in the same direction,
80 there is no tendenqy to produce a leak.

A plan of ting boiler incrustations recentl
adopted in France, consists in lining the boiler wit.
a metallic network at some distance from the sides.
The lime salts will of course be deposited upon this
network, which can be easily removed, and from
which the crust can bs easily detached.

Messrs. Crosse and Blackwell have lately added to
their works a platinum steel coil, made of pure pla-
tinum tubing, tested to a steam pressure of 60 lbs.
to the square inch, to be used in boiling the pickling
vinegar. This coil is the first of the kind that has
been made. It boils 325 gal. of vinegar (the capacity
of the vat) in one hour and a quarter, with steam at
80 lbs. pressure, It is made of pure platinum,
autogenously soldered. ""Phe length of tubing 1} in.
diameter,consumed, is 32 ft. It was manufactured
by Messrs. Johnson and Matthey, at a cost of £800.

At a recent meeting of-the American Iron and
Steel Association at Chicago, Tllinois, Capt. E. B.
Ward, of Detroit, President of the Association, in-
formed the members that a steel rail had been rolled

- at the Chicago rolling mills on the previous day.
The ordinary rollers had been uweed, and the steel
rail had been rolled most effectually. The rail was
subsequently brought into the room and inspected.
The first steel rail made at Chicago was from an
ingot manufactured by the Bessemer process at
Capt. Ward’s worke at Wyandotte, Michigan. A
number of the principal American railways are
already tryiug steel rails of English make,

It has been found that a hemp rope used for
winding in a coalpit 200 yards deep, lasted about
fifteen months with ordinary working, drawing
from 150 to 200 tons per day. A round iron wire
rope under the same work lasted twelve or thirteen
months, while a flat wire rope lasted only about
eleven months.

It dppears that the Anglo-Indian Telegraph Ser-
vice is again interrupted ; on the slightest pretext
the Ottoman authorities occupy the whole Asiatic
line for days; the reply given, when explanations
are demanded, being that the line is required for
important Government business. Even admitting
that it is, it makes out a strong case for the English
Government obtaining another line, If this unsa-
tisfactory state of things be allowed to go on, it
will be necessary to depend more and more on the
service via Russia and Persia. The India Office has
now a good opportunity of enforcing its views on
the Turkish director.general of telegraphs, Agathon
Effendi, who happens to be in Lendon at present.

The new No. 11, or North Inlet dock, at Ports-
mouth dockyard, was euccessfully opened last
Tuesday by the entranceof the iron frigate ‘‘ Mino-
taur” at high water. The dock will in future be
known a8 the Minotaur dock, being named
the first ship it received on its blocks,

. J.~E. 8.—

The Royal Academy of Sciences of Brussels has
awarded its gold medal to M. Caron, for an essay
embodying the results of his extended and laborious
researches with respect to the constitution of steel.
Mr. Stas has expressed bis entire concurrence in
M. Caron’s conclusion that iron, in passing into the
condition of steel, does not take up any nitrogen in
addition to that which it originally contained.

On Friday last the new communication between
Euston-square and London Bridge was opened for
public traflic by means of a series of trains passing
over the London and North-Western, Sonth-
Western, and South-Eastern Railways. There
will be ten trains each way daily (Sundays at pre-
sent excepted), between Kensington and Waterloo,
Blackfriars and London Bridge Stations direct,
while there will be fourteen trains each way daily
(on woek days only) between Waterloo, Blackfriars,
and Loazdon Bridge Stations. B& the opening of
this important railway link, the Waterloo Station
of the Charing-cross Railway has at last been
brought into public use. The traffic by the new
route will no doubt be eventually very great.

The oelebrated Armstrong gun which was pre-
gented by Armstrong to the Southern Confederacy,
and was used by them in the defence of Fort Fisher,
has been taken to the Washington Navy Yard. It
is a magnificent piece of ordnance, mounted npon a
rosewood carriage elaborately made and decorated.

The applications of graphite—or black lead, as it
is sometimes called—have become more numerou
of late; thus it is extensively used for electric pur

es, the glasing of gunpowder and shot, black
ead pencile, and ln.st'rbut not least, the mniting of
plum%a.go crucibles, The total quantity of graphite
exported from Ceylon in 1862 was 40,195 cwt., of
which no less than 34,730 cwt. was shipped to Great
Britain,

Naples advices to the 5th inst. state that Vesu-
vins continues to emit fire from its principal moath.
In the opinion of competont persons, however, thero
appears to be no reason to apprebend an imminent
complete eruption.

About & year ago MM. Fremy and Chevreul
started a laboratory in France in which poor and
ardent students might work, and have the advice of
the two worthy professors named, gratis. M. Daruy,
the Minister ofP Instruction, has recently made a
grant of 10,000 francs, and M. Ménier h.s offered
to supply the chemicals for nothing, and thus the
cost of the establishment has been provided for,
although the professors still superintend it withont
fee. The generosity of M. Ménier does not end
with the supply of the chemicals; it is said that a
few students who show special aptitude for research
receive pecuniary assistance from a fund which he
has placed at the disposal of the professors.

It was generally anticipated that the Great West-
ern Railway Board would have come to a decision
a8 to the removal of their works to Oxford at their
meecting on Thursday last, but thero was so much
business to be done that the subject was gostponed
for o week. As the board,-however, had satisfied
themselves that the works and dwellings for the
artisans will be in a healthy and suitable locality,
there appears to be no doubt that they will adhere
to their original arrangement to move tho works to
Ozxford, in spite of the vexations opposition offered
by certain members of che University.

It is estimated that upwards of 9,000 steam
engines, for oil wells and other purposes, have
passed over the Atlantic and Great Western Rail.
road into Pennsylvania ‘* Oildom.” The engine-
builders have certainly *struck ile.”

Application has heen made tv the Swiss Govarn-
ment for a concession for an Alpine Pass Railway,
which will connect the lines of Northern and South-
ern Europe.

Excursion trains are now running from Paris.
One started on Wednesday, going via Switger.
land and the Rhine to Cologne, Mayence, Munich,
Prague, Vienna, &c. The trip lasts thirty days,
and tourists are boarded, washed, and their
minds improved for £32.

Of all metalloids arsenic is most easily isolated
by electricity, for it is almost as good a conductor
as:a metal. iiy means of an apparatus (known as
simple in electro-chemistry), all the metalloid
they contain may very rapidly be extracted
from arseniferous substauces. Placea solution of
arsenical matter in a platinum vessel, plunge a
zinc wire into the liquid, and the arsenic will
appear on the platinum; by prolonging the action
the whole of the arsenic is extracted from its
compound. This method may be varied in diffe-
rent ways, and renders valuable service in medico-
legal researches ; it is much superior in sensibility
to the processactually in use,

There were 6,424,874 kilogrammes of cast iron
imported into Paris during the first five months of
the year 1864, together with 11,288,019 kilogram.
mes of unwrought iron. The imports during the
eon-eigondmg period of the present year amount to
o!;ly ,497,062 kilogrammes of oast iron and
7,170,247 hloqra!nm‘gl unwrought iron,

showing a
oonsiderable dimination, .

A model of the sea-going turret-sbip, designed
by Mr. Scullard, the Chief Admiralty Dra
man at Portsmouth dockyard, to meet the views of
Capt. C. P. Coles in the construction and fitting
of a vessel carrying one turret mounting two 600-
Pounderc’, as a competitive vessel with Mr. Reed’s
‘Pallas,” has been completed at Portsmoath yard
and forwarded to the Admiralty. The model has
been greatly admired on account of the beautifal
form of its hull, which gives promise of high speed,
with superior sea-going qualities, the clear manner
in which the details of hull, fittings, and rig are
shown, and the very careful workmanship.

Wo learn that last winter the Queen was pleased
to favour Mr. Peter Stewart, spinning-wheel
maker, Spittalfield, Perthshire, with an order for
a two-handed spinning-wheel for Her Majesty’s
use. Mr, Stewart, who is an adept in his profession
baving spent upwards of sixty years at it, has wi
grea’ care and tasto exocuted the order. The
wheel was sent to the Queen before her departure
from Balmoral.

The steamboats which perform the voyage
regularly between Paris and London and back have

iven the Parisians a pretext for boasting that

aris i8 at length a seaport. They make the
voyage from Paris to Rouen in from 17 to 20 houars,
and back to Paris against the tide in from 20 to
25. There are other boats of from 50 to 200 tons
which navigate the upper Scine with lighters of
from 40 to 120 tons.

The Metropolis Sewage Company will be able
to irrigate about 3,000 acres of land at once from
the outfall of the Board of Works, the profit
of which for the four years before the oome.
mencement of the right of the Board of Works to
participate, will belong cxclusively to the company.

Two establishments in the east of France have
already availed themselves of the Treaty of Com-
merce with the Zollverien, and have contracted
for the sapply of 200 or 300 railway wn,sgom with
a German company. The proprietors of the iron.
works of Graffenstaden are eaid to bave contracted
to supply the Baden Railway Company with 24
locomotives, of which the boilers it is said are to be
constructed of steol plates.

It appears that telegrapbic communication with
India is suspended, and it is feared that the diffi-
culty on this occasion is through some break or
fault in the Gulf cable.

Several meetings of the shareholders in French
joint-stock iron companics have been held lately,
and the reports presented by the directors
exhibit the difficalt position in which the
proprietors of ironworks are placed. Among the
remedies suggested aroc a pressing appeal to the
Government to complete the works for improving
navigation by canals and rivers and the redactioa
of the tolls. They demand of the railway come
panies to rermaove the inequality which exists in
their tariffs, so injurious to the supply of ironworks
with miner

It is difficult to obtain telluriam in s compact
maass by the ele:ztro-chemical method; Ritter could
?nl{ etxttraot it from a saline sulution in a pulveru-
ent state.

During the week ending the 8th inst., the visitors
to the South Kensington Museum have been as fol-
lows :—On Monday, Tuesday, and Satnrday, free
doays, open from 10 a.m. to 10 p.m., 11,121. Oa
Wednesday, Thursday, and Friday, Students
days (admission to the publie, Sixpence); open
from 10 a.m. till 6 p.m., 2,470. Total 18,591.
The total number of admissions since the opening
of the Museum is 5,401,940,

The International Railway Company, formed for
constructing a line from Terneuzen, on the Scheldt,
to Malines, have invited application for a portion
of their capital which remains unsubscribed.
railway is to be forty-three miles in length, and
will, it is represonted, save three hours in the
journey from London to Aix.la-Chapelle and
Cologne.

Gas lighting was first tricd in Paris, on December
31st, 1829, tho Rue do la Paix beipg the scene of
operations. After July, 1830, it was introduced
into the better quarters. In 18569 there were eight
companies, with a capital of 30,000,000f., These
were formed into the ‘‘Compagnie Parisicnne.”
At present there are ten gas-works, which emplay
2,700 people and 43 cngines of 500 horse-power.
In 1863 the consumption of Paris was 100,833,358
cubic metres.

By a recent report it appears that the Thames
ship yards turmm out 117,000 tons of iron w
annually. Onthe Clyde there are thirty-three yards
that in 1863 produced one hundred and seven iron
vessels, with an aggregate of 120,000 tons. On the
Mersey iron vessels are turned out to the aggregate
of 80,000 tons annually; on the Tyne, 51,206 ; on
the Weur, 25,000 ; and on the Tecs, 15,000—makKin,
a total annual aggregate of 408,996 tons conntrnctos
on the above.named rivers. Iron vessels are also
built at Bristol, Belfast, and other places. The
total tonnage of iron vessels built during the year
1864, in Great Britain, may be estimated at about
500,000 tons,
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According to the Industric, M. Quillacq,
maechanical engineer, of Angin Nord, has received
an order to make a powerful pumping machine for
& coal mine near Newcastle. This will be the first
machino of the kind ever sent from France to
England.

The Leeds district has for scme time past been
gradually monopolisin$ the large contracts for
wrought-iron girders for bridges, large screw
steamers, blocks of cast iron for steam hammer
beds, and other large castings for machinery. Some
ditficulty has hitherto been experienced in loading
heavy goods of this description into railway trucks.
The {oading of a girder, &c., of 20 tons and upwards
without the aid of a powerful crane, is a task
involving no small amount of difficulty and risk
and the want of such a crane in Leeds has cause
much inconvenience. The Great Northern Railway
Company have, therefore, lately fixed in their goods’

ard an ‘ overhead” traversing crane, capable of
ifting 30 tons and upwards. It comsists of two
large wrought-iron box girders — the breaking
weight of each of which is 120 tons—resting on two
massive piers of brickwork, 20 ft. high, supporting
a powergxl crab, which traverses a length of 62 ft.,
spanning two lines of railw;i. The girders and
crab were manufactured by Mr. Robert Crosland,
Union Foundry, Bradford.

Patents for Inbentions.,

ABRIDGED SPECIFICATIONS OF PATENTS,

Tus Abridged Specifications of Patents given below are

assified ding he subj: to which the respective
inventions refer, in the following Table. DBy the syster
of classification adopted, the numerical and chronologica
order of the specifications is preservod, and combined with
all the advantages of a division into classes, Iv should be
anderstood that these abrid t3 are prepared exclu-
sively for this Magazine from official ocopies supplied by
the Government, and are therefore the property of the
Propri of this Magazi Other papess are hercby
warned nos to prodaoce them without an acknowledge-
menty —

BoirLxxs Axp Furxacwes,—3205, 3317, 3234
BuILDINGS AXD BUiL)iNg MATERIALS,—3187, 3193, 3195,
3214, 3231, 3222, 3238
OREMISTRY ANy PHOTOGRAPHY—3175, 3203, 3216, 8229
OuLrivATION OF THE SoiL. including agricaltural imple-
ments and machines,—3323
ELECTRICAL APPARATUS,—None
¥isrous Fasrics, including y for
pulp, paper, &c.,— 3176, 3186, 3180, 3190, 3191,
3200, 3210, 3224, 3226, 3235, 3237

hi t

fibres,
3199,

Foop sxp BevkrAGks, includ pp for preparing
fond for men and animals,—3184, 3208 X .
FURNITURR AND APPARKL, inalud h hold utensil

time-kespers, jewellery, musical instruments, &c.,—
3194, 3320, 3224, 3336
Grxeral Macsinzkv,—3168, 3169, 3173, 3181, 3183, 3188,
8188, 3204, 3208, 3209, 3216, 3212, 3230
Lienmina, H‘u)f}n. AND VENTILATING,—3178, 3180, 3212

apparatus actuated by water pressure, and {n machinery
and apparatus conneoted therewith. (A communication.)
Dated December 21, 1864,

This invention consists, firstly, in the application of that
class of machiuery known as centrifugal pumps for the
purpose of working hydraulic p , hydraulio lifts, and
every desoription of hinery adapted for being actuated
by water power, and algo for transmitting power or motion
generally. Every description of centrifugal pump is ap-
plicable and more or less suitable for the purpose, but the
inventor prefers the use, for certain purposes, of a pump
oonstructed on a special principle, aud which, tcgether

with theg 1 in iop with the same,
or with other centrifugal pumps, forms the seccond part of
this i ti Patent abandoned

31714 W. Rxi1p,
construction of waggone or veki Jor the .
cattle upon railways. Dated December 21, 1864.

This invention oconsistain constructing cattle waggons
with water troughs,which troughs form part of the waggon,
Patent completed.

3116 J. H. Jonxgon. 'Improvements ‘ﬂrpha!ogmph(c
ber 31,

Improvemcnul in’ the arrangement and
or )
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3183 A. ArisoX. A new species of currency, by whicha
commercial crisis arising from the wantof gold may be at
d. Dated D ber 22

all times pr 2, 1864,
Provisional protection has not been allowed for this ine
vention. :

3184 R. L. Howanrp and J. DaveLisE, Improvements in
¢;pparatua Jor making aerated bread. Dated Docember 22,
864.

This invention relates to, first, the mode of discharging
the dough ; second, to the apparatus for making and mix-
ing the dough ; third, to the apparatus for condensing and
exhausting gas and air ; and consists under ove important
part of the invention in placing between the mixing vessel
and the apparatus through which the dough is to be dis-
charged for division into loaves a vessel or chamber, into
which the dough may be discharged im buik, in which
vessel or chamber is to he ined a sufficient pressure of
gas to prevent any injurious fon or iculation of
the dough, and to effcot its discharge therefrom thrqugh
the regulating apparatus for making into loaves, which is

to be affixed thereto, instead of to the mixing vessel as
heretof Patent completed,
3188 J. GiLieseie. The improved oconstruotion and

apparatus, (A communication.) Dated
1864.

By this invention, the two operations of rendering the
plate sensitive and of developing the image or ploture are
both effacted withuut the removal of theplate from the
camera, or tuking it 1nto the dark room. Patent completed.

3176 J. llarareavks. I1mprovements in looms for weave
fng. Dated Docember 21, 1864,

The main features of this invention consist in forming
in the double tappet a number of dwells, and in causing
the pattern cylinder to be moved toand fro sideways.
Patent completed,

31717 R. WiLsoN. Improvements applicabls to call and
other bells, (Partly a commanication.) Dated December
22, 1864.

This invention consists in the use of a lever working on
a fixed bearing or hetween fixed bearings, on a frame either
oo the inside or the outside of the hell, tothe end of one
arm of which lever the clapper is affixed 80 as to hang away
from the bel! and always to fall into the same position by
its own gravity, the other arm of the said lever heing
cranked or bent to any required angle with the clapper arm
80 a8 to enable a spindle or rod to be connected to its en
for actuating the clapper. Patent completed.

8178 H. Epmoxps. Improvements in the construction of
lamp feeders and other vessels from which fuid is poured
out through tubular spouts. Dated December 22, 1864.

This in i ists in establishing means for air com-
munication between the outlet of the spout of the lamp
feeder or other vessel,from which fluid is poared out through
a tabular spout (whether lony or short), and the interior
of the vessel itself, which must either be air-tight or
oapable of being made so. Patent completed.

3119 J.and J. H. ForRERGILL, Improvements {n ma-
chinery or apparatus in the propulsion of vessels, Dated
December 22, 1864.

This arrangement of apparatus consists in the use of one
pair or more of cylinders at the stern, fure part, or mid-
ships, or thereabout, of a vessel ; each such oylinder is open
at one end towards the water, the opposite ends of the
cylinder being closed and provided with a stuffing-box,
through which a rod is passed ; one end of each such rod is
provided with a piston sliding in the cylinder, and the
other end of the rod is attached to a connecting rod, which
proceeds from a crank on the main shaft or on an interme-
diate shaft of a steam engine, or other motive power
engine. The patentee employs two or more such

‘.

MeraLs, for their facture,—3306,
38212

MisceLLANKOUS—3160, 3177, 3183, 3193

Roape awp VxuMicLxs, including railway plant and car-

wiriages, saddlery, and harness, &c.,—3178, 3174, 3201,
3303, 3211, 3218, 3227, 3233

Suirs a¥p Boarms, including their fittings,—3172, 8197

Srram Kxcinzs, &o.,~3171, 3233

WaRrrane,—3196, 3231

3168 O. G. HiLL, Impr tsin Yy or appa-
rasus employed in the f eof b ts and cap fronts,
rouches, and millinery or other trimming, und sin the manu-
fl:o::n and production of the same, Dated Decomber 21,

%4

each orank being provided with bearings and with
rods and' i for attaching the first. d piston
rods to the main shaft or intermediate shaft before named,
Besidedriving one or more paddle wheels, screws, or other
equivalents, the steam, hot air, or the equivalent thereof,
will drive or force out the pistons in the cylinders firss
named, such pistons being assisied in their ontward thrast
by either steam, hot air, or the equivalent thereof. When
each piston has arrived at the end of the outward thrust,
a vacuum is formed botween the pistons and the closed
ends of the cylinders by mean of an air pump, the piston
of which is moved by & crank or by other contrivance at-
tached to the maiu or tho intermediate shaft above reforred
to. The second method or t is a modificati
of the first, but here, instead of employing either plain or
d pist. in the firat cylinders, the patentees em-

The first acd second parts of this i i ist in
certain arrangements (the details of which we cannot here
quote) of the goffering chains, wires, plates, &c., employed.
The third part consists in means for enclosing & wire in &
binding plece, in which latter is also envlosed the edge of

be bonuet front, &c. Patent completed.

3169 M. Hewry. Improvements in governors. (A com-

jcation.) Dated D ber 31, 1864,

‘We cannot here give space to the voluminous detalls of

this invention. Patent completed.

3170 F. TounauseN, A ncw and improved method of
aggregating coal dust. (A communication.) Dated De-
cember 21, 1864.

This invention consists, mainly, in combining coal dust
with starch water or a L drated solution of dextrine or
other cohesive products derived from whcat, rye, corn,
potatoes, rice, &c. Patent completed. o

3171 J. RamssorroM and T. BLACKBURN, Jmprovements
in the construction of hydraulic and other esdgines for ob-
taining motive power and for compressing and measuring

ids. Dated socunbor 21, 1864.

These 1mprovements comprise such an arrangement and
combiuation of parts, as well as new features, as will enable
the patentees to obtain kigh veloocities, greater freedom
from counter action, and a pact as well as ical
machine, well adapted for extending advantageously the
we of water in motive power engi Patent completed.

3712 J. W, Cowrrn and W. Wanrxy. Jmproved appa-
retus for facilitati { ignuls b

diferent pa'ru ofa ra'n‘lwuy trusn, purts of which apparatus
;l::ho applioabls to other purposes. Dated December 21,

This fnvention consists in the employment of a oord
running the length of the train, which cord is connected
with a ratchet wheel, spring, and other L} con-

ploy trunk pistons ; thetrunks in the outward thrust being
thrust into the water, and a vacuum being formed at the
closed ends of the cylinders,the return stroke of the pistons
will be assisted by the pressure of the water outside. Some-
times,instead of producinga they employ cylinders,
haviog one end open to the water, and the

back end also
open to the water by means of pipes, which may he so ar.
ranged that the streams of water issuing therefrom may
form the means of steering the vessel ; or separatecylinders
may be used for the purpose. Patent completed.

3180 J. G. Aran. Improved mode of lighting household
and other fires, Dated December 232, 1864.

Tbhis invention consists in the application to the coal,
ooke.or other fuel of a lighted jet or jets of inflammable gas
(coal gas by pref: ) to any c i part of the fael
it 18 desired to ignite, Such jet or jets, when coal gas is
used, may either be supplied from gasfittings used for illu-
minating purposes by means of a flexible hose or india-
rabber pipe fitted temporarily on to & gas purnor; or a
small main for the purpose may be laid from the ordinary
gas main. Patent completed.

3181 C. G. WiLsoN. Improvements in machinery for
pressing cotton or other elastic substances. Dated Decem-
ber 23, 1864,

‘Ihis invention consists, first, in acting two hydraulio
cylinders combined so that one cylinder becomes in the
latter part of the operation the ram of the other cylinder of
larger diameter in pletion of the desired p ; and,
second, in using screw racks and gearing, or other arrange-
ments, instead of the small cylinder in the first part of the
operation, so that the said screw or screws may serve as
compression struts for the final pressure from one or more
hydraulic cylinders. Palent completed,

3182 J. Byaxx, Improvements in governors, Dated
D ber 23, 1884.

tained in & box on the roof of each carriage, the whole
being eo arranged that, on pulling a cord inside the carriage,
& disc signal is projected from the side of the carriage.
Patent abandoned.

3113 L.R. Boouxr, Fmprevements in the mods of working
kydrawléo presscs, cranes, lifte, and othor machinery and

‘I'he principle of this governor is that the centrify
force of the balls at the extremities of the revolving pendu-
lum is equilibriated at any required speed by the force of
gravity of an adjustable counter weight, or the tension of &
spring, by which means a valve may be actuated or machi-
nery controlled. Patent compleied,

uf ¢ of retorts, crucibles, glasshouse pots, and other
simrlar vessels, and in the means and apparatus employed
therein, Dated December 23, 1864.

'be principal f of this i ists in form-
iog or constructing the whole of the greater part of the
walls, sides, ends, or bodies of retorts, crucibles, glass.
house pots, and other generally similar vessels, of two or
more layers or thicknesses of whatever material they may
be made with, or having thin or slight divisions, spaces,
or partings between the contiguouns or a@mm surfaces of
such layers or thick Patent ted.

3186 J. B. Eree and E, Hirp. Improvements in the
process of finishing cotton heald and other doubled yarns,
and in the machinery or apparatus employed therein, Dated
December 23, 1864.

In carrying out this in the pat ploy an
improved adhesive substance or mixture in the trough or
troughs of the doubling machine, the said trough being
plaoced between the bobbins and rollers. The improved
mixture is composed of farina, linseed, palm or cocoa nut
oil, gum arabic, common soda, white wax, and the wkites
of eggs in certain proportions. Patent completed.

3187 T. P. HAwKINS. Improvements in fenoing and other
taples. Dated ber 23, 1864.

g and other
Patent abandoner,

¢ hinery for
(A communication.) D.

This invention ists in
staples with flat chisel points or ends,

3188 G, HaseLTINE, Tmpr
manufacturing metallic nuts.
December 23, 1864.

The object of this invention is to manufacture automa-
tfcally from heated bars of metal nuts for screw bolts by
means of cutting, punching, and forging dies, with corre«
sponding counter dies, so combined and operated that the
nut blank is cat from the bar, punched and forged by

ive op ions, and discharged from the machine
completed for tipping. Patent completed.

3189 E.TACONET. Improvements in looms by the addi-
tion of one or more reeds lo the ordirary reed to facilitate
the division of the warp during the weaving. Dated De-
cember 23, 1864,

In performing this i the i ? dapts to the
batten or lay carrying the ordinary reed a second reed and,
if needful, several reeds, intended to divide the warp
threads before they pass into the batten reed. Patent
abandoned.

3190 W. E. Gxver. JImproved means and apparatus, by
the use of which a stripe or border may be woven on napkins,
table cloths, and other fabrics by the power loom. (A com-
munication.) Dated Decomber 23, 1864.

This invention is not described apart from the drawings,
Patent completed.

3191 J. PATERSON, Improvements in the treatment of
Jjute and other fibrous substances, and in the machinery,
agp(lu;::ua, or meuns conncoted therewith, Dated December
23, .
This invention consists in the use of certain grooved and
fluted rollers, whereby the batching and softening of fibrous
b are expediced. Putent leted. :

3192 J.BETRELL. Improvements in preserving wood,
Dated Decembrer 23,1864,

This inveution consists in forcing into the pores of wood
various kinds of tars,and oils; also the vapours from all
kinds of coals, bitumens, various kinds of wood, aud
many other substances. Patent completed.

3193 J, F, WuekLER. A new or improved combined
portable inkstand, pen and pencil holder. Dated December
23, 1864.

This invention relates to a combined inkstand, pen and
pencil holder, arranged in a very small compass, suitable
for heing pended as an or t from the watch chain
or otherwise. Patent completed.

3194 T.and J. Faaa. [mprovements in the manufacturs
of boots and shoes. Dated December 23, 1864.
hein propose to i the vamp of the boot
or shoe to form & lappet or outer tongue or flap, with or
without a seam acrosa the vamp; the hind part or ancle
piece of the boot being open in front, meets over the
instep, and is covered by the tongue or flap, and secured
thereto by a flat Jace on each side passing through semi-
circular motal loops 0a the edges of the flap, and ou the.

body of the hind part. Palent abandoned.
3195 R.A. B Ax. Impr ts in coks ovens.
(A ication.) Dated D ber 23, 1864.

This inveution consiste in cunstructing a circular multi-
ple oven in manner hereafter described. The object is to
unite a quantity of ovens in a small space, and to so arrange
them that each of the ovens shall converge to the oentre of
tho building, in order that the heat of the united ovens
may be equal for each of them. Each separate oven par:
ticipates in the hea: of its neighhours. The flame from
each oven isdivided by flues spread over each side of its.
walls, and produces a great heating surface upon and
under the sole of the oven. The number of converging
ovens is not limited, but d ds upon the dj to he
given to the structure, but twenty-eight ovens arranged in
the same struoture will yield a great quantity of ooke with
a considerable saving in labour, Putent completed.

31968 R. A. Brooman, Improvements $m portable fire-
arms and cariridges. (A communication.) Dated Decem-
ber 23, 1864.

In construoting cartridges aocording to this invention'
the inventor uses & case with the edges of the rear end
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flanged out, and he attaches thereto a base of felt, or other
itable plastic ial. This base is pierced with a
central hole closed at top and hottom by a thin disc, pre-
ferably of paper; tothe upper disc, that next the charge,
he causes a falminating composition to adhere; the thick-
ness of the base is such that no shock can bring the
lower disc in contact with the composition. At the
of ignition, produced by a needle which pierces
the two discs, the surface of the hamme: which carries the
needleis pressed forcibly against the base, and vreveats all
escape of gas from the rear of the cartridge. The improve-
ments in portable fire-arms apply to the locks and rear of
the barrels, and are intended especially to be used with the
imy d idges hefore described, though each part
of this invention may be used sep ly. The imp
ments in Are-arms cannot be described withoat reference
to the drawings. Patent abandoned.

3197 E. SaAuNDERS. Improvements n offizing armour
plates to vessels and other atructures, and sn bolts, screws,
spikes, and rivets to be used for thees and other purposcs.
A fcation.) Dated December 33

This i i ista in the substitutic of sevew and
other bolts, spikes, and rivets, formed, nnd_. and applied in

retaining the crutch in its place until relieved by some
person inside the carriage. the cratch is attached a
rattle or hell which sounds on being relieved as aforesaid,
which s done hy meaas of a haundle or hell pull placed on
& rod extending along the whole carriage, haviog arms
placed on it 80 as to plumb the holes made for the wire,
one of the arms being attached to a spring trigger. To
prevent any person from trifling with the officials, a tell.
tale should be placed inside the carriage, under the roof of
the same, to become fixed on the release of the orutch, and
this would point out the seat from which the pulling was
effected. Patent abandoned.

3202 E. LrARY. Improvementsin the construotion and
fitting of railway whesls. Dated December 24, 1864,

opposite the racks are toothed wheels or pinions, one on
eash side, the axes of which work in uprights in the said
box, the teeth of the said toothed wheels or pinions em-
gaging with the teeth of the fixed racks. On the axis of
each toothed wbeel or pinion is a ratchet wheel and two
vertical levers, the upper ends of which are formed into
pauls and are sf d b the ratch heel y
means of a sliding horizontal wedge, the lower ends of the
said levers may be operated upon so as to lift the pauls
from the ratchet wheels; or the said sliding wedge may be
moved 80 a8 not to affect the said levers, in which case
springs acting on the said levers press the pauls upon the
ratchet wheels. The direction of the teeth of the ratches
wheels and the positions of the pauls with respect to the
said 'holols are such thet, when the pauls are in gear with

This invention cannot. be described without to | he
the drawings. Patent completed.
3203 B, MarGUULIES and J. K. Leataxr, JIwprovements

sn the manufacture of chromates and bichromates. Dated
December 24, 1864.

The object of this i tiom is to
and bichromates in & more economical manner than is
now commonly practised. To this end the inventors
& mixture of lime, or of hydrate of lime, or of

fant h N

the manner hereinafter described for g ing pur-
poses, and get others the f: i

or ing of iron

alkaline earths, and of chrome oro, or of oxide of

other
hromi (or of one or more of the impure compounds of

add plates to ine and other b ships of | © p freapehy
war, and other vessels, and for general purposes, in lien of ), with or one or more of the salts of
the solid metal bolta, spikes, And rivets, as hitherio formed | 0d3 OF potash, and with or without manganess or

and used. When solid bolte are used in affixing plates of
iron to the above structures, they are liable to be either
driven through, shot d, or brokez by the i ct of
beavy projectiles ; this liability increases as the size and
oconsequent rigidity of the solid bolts are angmented, as in
the case of thick and heavy plates, in fastening which it
b y to i the size of the bolts in order
that they may support as well as fasten the same to the

other oxygen bearing material, and with or without
silica or other material not easily fasible (the use
of which is to prevent the mixture from fluxing when
exposed to & strong heat), and they form the same into
blocks which they submit to the heat of a furnace until
the chrome ore or oxide or other compound of chromium is
decomposed. The blocks they prefer to make in the shape
of the frustrum of a cone. It is not necessary that any of
the sub {{ id be pure, and they may he used in

znd:rwﬂk. 'I“o l::noidy &h? lbov; deleol: in these f. i
the object of this invention, which the patentee proposes
to accomplish by making the body sbank or centre part of
the bolt, spike, or rivet of & number of wires, rods, or
strands twisted or so placed together that in transverse
section they shall p the required i) gth,
and at the same time a iderable degree of elasticity,
and to make the beads and ends or points solid by heating
and welding, h ring, or pressing thesamo, Patent
completed.

3198 J. Hav. Improvements in autograph stamps, and
n apparatus connected therewith, parts of which ayparatus
m{ be employed for numberiny. Dated December 283,

tain i 0

This invention rel to p! upon and
modifications of the autograph stamp, and con-

equal parts by weight or in various proportions. From

gst the sub {{ id, they prefer to use equal
parts by weight of hydrate of lime, and sulphate of
potash, and chrome ore, reduced to a finely divided state,
and after well mixing them in any convenient mannor to
add water, and by kneading to bring the mixture to the
consistency of clay, after which they mould it into conical
blocks. The blocks thus f d they expose, her in a
dry or moist state, to the heat of a furnace or oven, but hy
preference they use the hearth of a reverberatory furnace,and
subject the blocks to a heat gradually increasing from a
low heat to afull red heat, or even to & white heat, being
careful not to allow the heat to increase 8o as to flux them,
as in that case the mass would be very difficult to
lixiviate. The hlocks are to remain in the furnaoe until

vected therewith, for which the patentee ohtained letters
patent, dated 24th June, 1884 (No. 1,505), and also to a
mode of printing or preparing the permutation chart
i ded to pany sach ps, and ists, firstly
in combining in the same case or holder with the lmproveti
autograph stamp a self-acting registering or numboring

the ch ore, oxice of chromium, or other compound of
chromium has been either wholly or partially decomposed.
The blocks are then raked out and placed in any convenient
vessel, and the solubl pounds of ch i dissol ved
out either with water, or with a solution of one or more of
the salts of soda or potash, and the liquor is treated by any
of the usual methods for the facture of ch tes and
hieh theref,

, of any or well-known y
:.hsn‘t:y oujh bch"‘n’n in the stamp will, at the same time,
y the registeri

which will show a

g or numbering apparatos,

Patent abandoned.
3204 J. RowBERrRY. An ‘mprou:d centrifugal drying,
T D [

ponding to the ber in
the ohart opp tothe bLination produoced ; dly,
of a peculiar i 8 of self-acting

gistering or bering app which may either be
used in bination with the imp: d graphic stamp,
or sep ly as a ing or bering apparatus for
other purposes, to which it is applicable; or it may be

used as a stamp for printing the permutation charts which

pany the imp: d autographic stamp; thirdly, in
the application and use of a slightly modified form of
autographic_stamp for printing the said i

ated D ber 24, 1864,
This inventi t be described without ref to
the drawings. Patent completed.

3205 A.V,Newrox. Certain improved means for stop-
ping leaks in boiler tubes. (A communication,) Dated,
December 24, 1864,

This i i lates to the application to leaky boiler
tabes of a split ring, with or without a bead, in combina~
tion with one or more expanding wedges, in such a manner
au, by the action of the wedge or wedges, the ring can

cliarts ; lastly, of & peculiar form and constraction of key,
to he employed in effecting the changes in the said auto-
graphic stamp, Patent completed.

3199 W. H. MAITLAWD. Improvements in the comelruc-
téon of cotton gins. Dated December 24, 1864.

This invention consist, firstly, in the employment of
tubes of stesl or other metal in place of solid rollers in the
construction of cotton gins; secondly, in increasing the
width of the machine; and, in order to prevent the spring-
ingof the lengthened tubular rollers, they are supported in
Y | bearing or bearings, as well as at the ends. . The
driving gearing, instesd of being single, is duplicated and
placed at each side cf the machine, 30 as to act upon t!

d in the interior of the tube, and the leak stopped.
Patent completed.

3208 T. Rosixsox. Improvements i1 teapots, coffeepots
claret, hot water, and other jugs having metallic covers
Dated December 24, 1864.

This invention relates to the means of opening the lids
of teapots, coffeepots, claret and hot water jugs, in
silver, electro plate, and other metals, by means of leverage,
for which purpoee a tube is placed through or by the side
of the haandle into the body of the pot. Within the tube
is inserted a hollow rod containing a small steel spring.
On theupper part of the rod or piston isa thumb-piece, and
affixed to the lower end is a small curved piece of metal,
attached to which is a small wheel, or roller, which works

rollers at opposite ends, or at bith ends simul ly,
and 80 prevent torsion or twisting. Patent completed.

3200 E. FizLpixa. Certain s: ents in power looms

;‘:“4 apparatus connected { th. Dated December 24,
The firat of these imp ts relates to for

preventing the shuttle when it misses the box from flying
about amongst the machinery, or otherwise committing
bodily injury to the attendants. On or about the spindle
studs of the slay the iuventor fixes a guard of sheet metal,
or other suitable material. This guard proj pwards from
the stud and is of such a breadth and height as to receive the
shattle when it misses the box. The second improvement re-
Iates to a further shuttle guard,which is supported from the
framework of the loom. This gnard may be of any suit-
able form, and fized from the loom side 50 as just to olear
the end of the slay when the loom is at work. It may be
oconstructed of sheet metal, wood, wire grating, or other
suitable materisl. The third imp ists in the

in a corresponding piece of g d metal or lever afixed
to the under part of the lid, but extended from the joimt
pin in an opposite direction to that of the lid, the joint of
the lid forming the fulcrum. By pressing down the thumb-
bit on the top of the rod, a leverage is obtained, by which
meaas the lid is opened. The spring confined in the rod
resting on a horizontal pin takes buk".ho rod or piston to

its original position, when p ceases, or the
weight of the lid may be brought to bear on it, and the
spring dispensed with for that p Patent abandoned.

3207 E. MorxwooDp, Impr te in ting tals, | such

wheels, the toothed wheels or pinions can ro-
tats in the direction impressed upon them by the rising
skip or cage, but are incapable of rotation in the 'y
direction. The chain or rope for raising and lowering the
skip or cage is connected to the top of the box desoribed,
or to the skip or cage, and in case of the aocidental break-
ing of the ohain or rope during the ding ion of
the skip or cage, the said skip or cage is suspended bstween
the two racks by the pauls, preventing the rotation of the
ratchet wheels and toothed wheels or pinions in the direo-
tion neoessary to permit the desoent of the said skip oe
cage. When tha skip or cage has ascended to the top of
the mine shaft, the sliding horizontal wedge may be made
to throw the pauls oat of gear with the ratchet wheel
when the skip or cage can easily descend. When the I
skip or cage is about to be raised, the attendant as the
bottom of the mine shaft moves the sliding wedge so as to
cause the pauls to engage with the het wheels, when
the skip or cage can be raised without risk of accident on
the breaking of the chain or rope. Instead of using paals
for p ing the i the bed wheels, a slide
haviag teeth on either side may be employed for that par
pose. Patent completed.,

3209 J. H. CuxaTLE. Improvements in rotary and other

brushes. Dated December 24, 1864,
In constructing rotary brushes for sweeping streets,
floors, and other surf; the i the bass,

fibre, or bristle by compressing it near its middle bet ween
parallel surfaces. Heo prefers to make a rotary brush with
four equi.distant radial series of tufts or bundles of bass,
fibre, or bristle, which he b le! surf:

in the following maaner:—The tufts or handles he em-
ploys are of a length equal to the diameter of the

brush to be made, and cross each other at their middle,
the two series of tufts or bundles thus crossing each other
making four radial rows of tufti or bundles. The tufts or
bundles situated in one plane alternate with the tafts or
bundles situated in a plane at right angles thereto, and
the whole are held together by means of bars of angle
iron. Four bars of angleiron having s length equal to the
brush are taken, and are placed in the four angles formed
by the crossing of the tufts or bundles, the said bars of
angle iron fitting in the said angles. By this arrangement
each of the four series of tufts or bundles is enclossd be-
tween two parallel plates coustituting the sides of the
angle iron, and by means of screws passed through the
sugle iron and nuts ecrewing on the ends of the said
sorews, the four hars of angle iron are bound togethee
firmly, and the tufts or bundles of bass,fibre, or bristie held
securely between them. The brush ie provided with ceatres
atitsends which turn in a frame,the latser being

on a pair of wheels onwhich the brush is propelled or drawa
aloog. By means of toothed gearing the rotary motion
of the last described wheels is tramsmitted to tbe brush,
80 that,on drawing or propelling the brush along,it is made
to rotate and to sweep the surface over which it is drawa
or propelled. Patent abandoned,

3210 T. WHiTLEY and J. JoweTr. Improvements (s moa-
chinery used in combing wool and other Abdrous materials.
Dated December 24, 1864,

For the p of this i two endless, and, by
preference, circular travelling combs are used, one withia
the other,the position of the axes ot which do not coincide
but are ged in such a as to cause the inoer
endless travelling comb to come in contact with the ouler
endless travelling comb at one point where the feeding of
the wool or fibrous materials into the two combs takas
place. It should, however, be stated that the arranging
two endless tnnlhnx oombs, as above explained, is well
known and in use. With these two endliess traveilisg
combs reciprocating feeding heads are employed, using by
preference two feeding heads, one exterior of the larger
travelling comb and the other interior of the smaller tra-
velling combh, Thetwo reciprocating feeding heads are
opposite each other, and ara connected togsther so thas
when by their reciprocating action one of the feeding heads
is moving away from the travelling combs, the other is
moving up to the travelling comhs, These feeding heads
work in the locality where the two travelling combs come
together,andthe travelling combs act asone receiving comb

where the feeding takes place. The feeding heads employed
are of a class which is well known, they being arranged in

Dated Deocember 24, 1864.

The patentes claims,—Firstly, the general combination
of parts forming the app hined and ged as
desoribed, and shown in the drawings. Secondly, the appa-
ratusused for introducing the sheets or plates into the
vath, and also that used for trausmitting them through
the bat!n. and also that used for providing for their oxit or

use or application of a hook or loop of a peculiar construc-
t!on !_or the purpose of enabling the attendant to apply the
ng rial to the sedi or black mud
which accumulates on the picker spindie. This hook or
loop is of such & form as to pass betwixt the spindle and
the picker, and thus enable the attendant to apply effec-
taally the cleani ial. Patent aband
3201 C. R. Baussr. Improved signalling or communicat-
::%‘a.mmtu Jor railway carriages, Dated December 24,

In performing this invention the § tor provides a
square box with a reflector on the inside, the side towards
the engine for instance. The side that faces the refleotor
is made to move on a pair of hinges, and to this is fixed a
small rod mmuniuung wlt:‘l “::lch' which is made to
move up own by means of a spring or ngs affixed
to the outside of the box. On the crutch b.gir:tgg;wwht
down parallel to the roof of the oarriage, the rod
fixed to the movable side of the box oluses it, thereby
ugLudln the nli‘ht’ _proceeding  from the inside

A p ( ugh a red glass in the movable
side of the box), & spring on the roof of the oarriage

from the bath, as described. Thirdly, the ase
of a copper bath for ining the prep y flold flux,
and also the copper rollers whereby he conveys such sheets
through the preparatory fluid flux bath, or between it and
he coating metal, as ibed. Fourthly, the use of an
inside bath or pan containing sand or other non-conducting
pplied as described. ~ Patent complated
3208 C. H. Tavror. Improvements in machinery or
apparalus for preventing accidents in mine shafts and for
atherilt'u purposes. Dated December 24, 18684,
s i ¢ hanieal

a8 not only to feed wool or other fibres into
the travelling combs but also to comb out the projectiog
fringe of flbres projecting from the teeth of the travel-
ling combs, and also from the teeth of the comus of ths
feeding heads, such fringes being produced by the separs
tion of the feeding heads from the travelling combs.
Drawing appasstus or rollers are applied to draw off
slivers on both sides of each of tue travelling combs;
henoe there will be at least four slivers drawn from tbe
two travelling combs ; but, if desirous, thers may be more
than two slivers drawn from each comb, as has heretofore
been the p 106 in some hi The wool, as hereto~
fore, is removed from each of the travelling combs afier
the slivers have been drawn off, and before the two travel-
ling combs come ther where the feeding takes place.
Patent completed.

3311 J. P. Rosentsoxn. An improved connector appléo-
able to bales used in oavalry stables and for other purposes.

ists of the arrang

hereinafter described for preventing the descent of a skip
or cage in a mine shaft on the accidental breaking cf the
chain or rope to which the skip or cage is connected. The
raid mechanical arrangements may also he applied to the
P ionof accidentsin dinglifts used in warehouses,
hotels, and elesewhere. At opposite sides of the mine
shaft parallel vertical racks are situated, the said racks
extending from top to bottom of the mine shaft, The cage
or skip to be raised aud lowered in the mine shaft works
between guides on either side of the said racks. In a box
or chamber situated either above or helow the skip or cage
isthe following mechanism:—At those sides of the box

Dated December 24, 1864,

The patentee claims,firstly,the adaptation and application
to bales used in the cavalry staliles of connectors cow
of two links respectively f d described at the ends
which are brought together, such ends being secured
agaiust lateral displ t, as required, by a covering
ring or hoilow ball, as described. Becondly, the use of
such connectors, either vartically or horizontally, for other
puarposes, as described. Patent completed.

3212 J. PARKINSOX. Improvements in lamps for railwey
ca;r(ayu. Dated December 26, 1864,

-, N fl ,

tor. plases in a

a p g this he f .
tube above the lamp, lying in the direction of the
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length of the carriage, two valves, fixed on the same
spindle, one of which is at all times olosed by the
resistance of the air due to the speed of the carriage,
or hy the force of the wind, while the other remains
freely open for admitting the air to the lamp; the
spindle of these two valves is suspended from the middle to
obriate all friction. Aunother part of the invention consists
in preventing the dowaward current of gusts of wind by
means of a ventilating hood, to the spindle of which are
fixed vanes revolving in the chimney of the lamp. Patent

metal so arranged that the various operations may be
effected in one hi The fmpi ist in the
combination and use of & pair of rollers with dies or matri-
oes when required for rolling the metal, and a pair of jaws
or levers for forging: the lower roller is farnished with
tappets or lifters which act upon the movable lever or jaw of
the pair of jaws for forging or pressing the metal, the
whole being operated by gearing, The power is communi-
cated to the rolls by means of a olnwh-'x:x), having n:.nl-

dye vat or vats there are situated one or more oarrying
rollers, over or under which the threads of the warp pass as
they are wound on to the weaver’s beam ; passing from the
dye vat or vats the threads are oonduoted over heated
cylinders, or heated are impelled against them by
fanners, 80 as to drive off the moisture arising from the
dyeing prooess, and thus drying them. After being dried
they pass through the trough oontaining the stiffening oc
ealai lation, t h

n
At

faced clutches and worked by levers
The upper roller is furnished with a swell or cam which,

abandoned.

3213 J. WorLsTexgOoLME. An {mproved {mpl t for
::;ﬂng pipes and bars of metal. Dated December 26,
4.

This {nventi lsts in the casting of pipes or bars of
metal by means of & circular cutter revolving in & brush
which slides on a hooked plece of steel or other metal. The
pipe or bar to be cut is securely held in & vice or otherwise,
and the circumference of the catter is bronght against the
pipe or bar by means of a screw passing through the lower
end of the hooked pieoce above referred to ; the imolement is

then turned round by the handle forming the oonti i
of the screw, and the catter is set up by the turning of the
screw; by this means the cutter duall tes into | bet

ata in part of the revolution, lifts the bolt that raises
the clutch-box lever and throws the clutch out of gear,
and simul ly a projection on the same ruller comes
into oontact with & short arm or stop and effects the in-
stantaneous stoppage of the rollers. This takes place at

ng , the part of the process being
imilar to that used in the y dressing hi
Patent adandoned.

32271 W. H. Pacxos and A, Bepsorovan, JImproved
appa;:lu Jor signalling in railway trains. Dated December
28, 1864,

N o1 the ploy
feabla hateart for

In carrying out this

eleceric btained from

(XY r

every entire revolution of the rollers, 80 that the
bas sufficient time to adjust the metal and to Iplmn I!G pro-

P aa ordinary g bel on the
engine-tender and in every guard’s van in the train. The

perly under the rollers or jaws. The op P! ot
on the treadle and withdraws the short arm and bolt; the
latter releases a spring which forces the clutch-box into
gear and starts the machine, The second part of the inven-
tion relates to a novel method of regulating the distance

tho metal until the pipe is cut asunder, or the metal bar is
-?ﬂ:di‘mtl y indented to enable it to be broken. Patent com-
" .

3214 H. Hickrix and O. Parpox. Improvements in the
construction of ooke ovens. Dated December 27, 1864,

‘Thie i i ists in t ing coke ovens with
ove or more main flues passing over the top of a series or
group of two or more ovens, and communicating with one
or more main flues, constructed underneath the floors at
the bottoms of the ovens, and into which system of flnes
openings are made through the tops of the ovens, which
openings may or may not be made capable of being regulated
or stopped, as may be required. The bottom flues ocom-
municate with a chimmey. Dy this construction the
patentees cause the flame and gases to mix together, and
the heated gaseous currents from each oven to pass over or
under, or both over and under, itself and every other oven
in the group or series, whereby a much greater and much
more uniform heat, and oonuqnonl:.ly a larger and better

3 than h

produce of coke, will be obtal f Patent
¢ ompleted.

3218 W. E. Gepax. An improved apparatus for admine
dstering douches and injections with onti and continual | £

the rollers, and oonsists in the use of two wedges
which are ineerted in the pedestals above the bearings of
the top roller, and are moved nearer to or farther from
each other by a right and left-handed sorew, which is pro-
vided with a oollar that is hald by snugs in a central block ;
by tarning this screw, the wedges are moved and increase
ord the di I the rolls. The steps of
the top roller are held up 8o as to bear against the wedges
by means of springsinserted between the steps of the roller.
Patent completod.

It

¥ ages they fit at each side with semaphore
signale, which will fail by their own gravity, and thersby
indicate v:onoo the -lcul.Pll it be one transmitted by a
p ger, has d atent completed.

3228 R. H. Lexsx. Now mackinery for ostting at one

operation dovetail and mitre joints, (A communication.)
Dated December 29, 1864.
This § i 1 to the forming of dovetail grooves

and tongues running aiong the urited edges of two pieces

of wood to be jointed her, and, istain the

tion of machinery for this purpose, so arranged that the

mitreedges of the two pieces of wood or other material and

the dovetail groove in the one edge and the dovetail tongue

upon the other edge, are all formed at one and the same
tion by a series of cutting tools made to act ocomsecu-

3320 H. JoRNXSON. Improvements in the ¢ of
top notchos and runners for umbrellas and parasols. Dated
December 28, 1864.

This in i ists in raising top hes and runners
for nmbrellln,l and parasols from sheet metal by dies and
p atont leted.

3221 J. CLeaver. JImprovementsin the manufacture of
Portland ¢t. Dated D ber 28, .

The mad that is deposited on the banks or borders of dif-
ferent rivers varies 1n its composition, and is only in a few
inst originally ad d for the f: of Port-
land cement, in consequence of the deficiency of silica. The

t causes the deposit or mud intended to he used to

Jet. (A communiocation.) Dated December 37, 1864,

This § ion is not described apart from the drawings.
Patent completed.

3216 G. ALToX., New or improved machinery for flang-
ing plates and strips of metal, Dated December 27, 1864,

The main object of the present invention isto bend boiler
plates after they have heen flanged to the curve necessary
for the body of the boiler to be made. The invention is ap-
plicable to bending plates after they have been flanged to
any curve, and for avy p ired. The i ion
consists in heating plates
chinery ding for which the
patentee has obtained letters patent of even date herewitbh,
or after having been flanged by hand, and in passing such
flanged plate through rolls, in the upper or lower of which
be forms a channel or annular groove for the flange on the
plate to rest in. In order to suit different thicknesses of
flanges he employe collars or *‘ gluts’’ on the rolls, by the

addition, or removal, or sliding of which the extent or size
of the groove may be regulated. In order to nsethe rolls as
ordinary rolle when not required for flanged plates, he fills
up the grooves with segmental blocks, 8o as to give the
s0lls an even surface throughout. Patent completed.

3217 G. Avrox. A new method of, and machinery for,
curving flanged boiler and other metal plates. Dated De-
cember 27, 1864.

This invention for flanging plates consists of machinery

d as hereinafter described. The machine is com-
posed of two main parts, the one stationary and the other
hle. The i 'y part is a table or block carrying
clamps for the purpose of receiving the plate or strip of
metal to be flanged, and of securing it on the block. The
movable part consists of a frame carrying ono, two, or more
rollers made to revolve 8o as to bring the rollers parallel to
the edge of the plate to he flanged. The frame is also free
to advance towards ar-d recede from the hlook as required.
Or the movable part consists of one roller, the axes of which
are carried by blocks free to move up and down and to
and fro in heads provided for the purpose. Again, instead
of a roller, the patentee sometimes uses a preesinz cam.
Sapposing a plate to require to be flanged and curved, say,
for imstance, for the body of a locomotive boilor, the plate
jsplmoed in a furnace and, at a proper heat, is withdrawn
and placed upon the block, where it is securely held by the
clam ps, the edge projecting over the block to the extent ne-
ocossary for the flange required. The movable roller machine,
of one or other kind before ioned, is d to approach
and bend down the edge 80 as to flange it against tho side
of the block ; tbe plate thus flanged may then Le taken to
a caeving or bending hine (the subject of letters patent
granted to the patentee of even date herewith) consisting
ol rolls similar to vthose ordinarily used for rolling metals,
but with & part or parts removed 80 as to form & space in
which the flange enters, while the suiface of the rolls acts
upon the body of the plate ; the plate issues from the rolls
flanged and bent to the curve required, . Patent completed.

3218 W.Burrauu. Improvements in themoans of signal-
ling belween the passengers and the guard and driver of
railway trains, Dated December 27, 1864.

In signalling on railway trains according to this inven-
tion the inventor employs a lamp which he uses also to
light the compartment of the carriages; this lamp he
moants on & stem, losed with partiti P ing the

P ts of the iages, a suitable opening being
made at the upper part for the introduction of the lamp,
somowhat as in ordinary; the stemis farnished with a rack
baving in gear with it a tootbed pinion, by morving the
azis of which the stem and lamp may be raised at pleasure
by a passenger and projected through the roof of the car-
risge, and it then becomes a signal to the guard or i

llt'fl‘ h’ui;:g l,m.m flanged by ma-

fully analysed, and having arcertained the relative
proportions of the silica and alumina, he causes to be
added to the deposit or mud that is to be analysed

or insolubl

tively upon the wood, without its being requisite for that
purpose to shift either the piece or pieces of wood acted
upon, or the cutting tools. The invention also consists in
separating the wood if in one piece by the aot of forming
the dovetail mitres, thereby dering it y to
saw asunder pnvioml{‘tho pieces of wood on which the
dovetail mitres are to be f d, and, q ly avoid-
ing the time and ocost of such sawing. Patent completed.

3229 J.D. Morrisox. Improvements in painlese dentis-
Dated December 29, 1864,
This inventi ists 1n app for cooling and tem-
pering air and applying it as an anmethetic agent by
means of the foroeps, or other instrument used, bringing
the tooth or gums into the anssthetic condition by reduo-
ing thom to a nioe hut rapid graduation from blood heat
to i sibility, and after the dental operation, by a like

s0 muach silica (either in a solubl

state) as will form a mixture of the following
proportions : —Silica, 60 or 65 per oent., and alumina 35 or
30 per cent., ui-on every ton of the mixture, and which mix-
tare will then be applicable to the manufactureof Portland
cement, Patent completed.

3222 J. R. Baecxox and R, DixoN. Improvements in
the construction of coke ovens. Dated December 28, 1864,

The nature of this invention consists in constructing
coke ovens with one, two, or more flues, for the purpose of
oonveying the gases when in a state of combustion under-
neath the floor and around the inner casing of the ooke
ovens. The fluss communicate with the interior of the
oven, and the gases produced hy the coals are conveyed
through them under the floor and around the inner casing
of the oven, and afterwards into chimaoeys. Patent com-
pleted.

3223 A, P. Buaxoner. Improvements {n the application
of steam power to the cultivution of lund. Dated Decomber

‘We caanot here give space to the detalls of thisinvention.
Patent completed.

3224 J. Basnies. Certain impr ts in the fae
ture of pi Dated D ber 28, 1864,

This invention consists in constructing pianos so as to
prevent the atmosphere having any injurious effect on them,
either hy damaging the glued joints, or in any way inter-
fering with the tune of the instrament. The inventor sar-
rounds the board of the rest pins, and also that of the hitch

ins, with iron, and connects the two boards by means of

ron bars conveniently fixed hy means of screws and bolts.

The sounding board is gluedon one side only ; the other
side is fixed hy screws, which allow for the swelling which
takes place in very damp places. Patent abandoned.

3225 J.and W.THORNTON, Impr ts in (]
Jor producing looped fabries. Dated Decomber 28, 1864,

¥or the purposes of this inveution needles or hooks with
hioged Lits or beards are preferred to be used. Each needle
is arranged to be capable of making a rotation, or partial
rotation, so as to cause it to work and produce loops in
different positions, that is, in two positions opposite to
each other. ‘These needles or hooks are preferred to be set
round a circle, and to slide in grooves so as to knock over
the work. A thread carrier is used to supply thread in
each of the positi d by the dles or hooks in
working. The ueedles or hooks as they receive a thread
from one of the thread carriers when in one position work
the course in a similar manner to that in which like needles
work a course in bi where no rotation is given to
the needles or hooks. Then the needles or hooks make a
half rotation on their axis, and present their beards in the
opposite direotion, snd receive thread from another thread
carrier and work another course, and so on, making a half
rotation for each course. It is preferred that each needle
or hook should have a ecrew thread on its stem as the
means of obtaining the turning action, but other arrange-
m‘on‘t; may be made for turning the neelles, Patent com-
pleted.

3226 W, HoLus. Improvements in the mode of treating
warp yarns used for weaving, and in the machinery or appu-
ratus connecled therewith. Dated December 28, 1864.

The warp yarn, ding to thisin ion, is placed on a
team or beams, and at one process it is dyed and dressed or
stiffened; or, should it not require to be dressed or stiffened,
the drying process is effected alone. These operations are
capable of being carried out in several ways. According to

2

driver. He paints the top part of the lamp red, or he makes

it otherwise conspicuous, 80 as to be readily seen by day

m, while the light will serve the same purpose in the
Patent abandoned. :

33219 J. Dovax. JImprovements in apparatus for rolling,
shapimg, and forging *‘Alo blanks,”” *‘flyers,’ and other
matallic articles of emall d Dated D ber 28,
1864,

This invention velates to a novel comstruction of self-
acting mechanism for rolling and forging small articles of

one modification, the heam 0: beams upon which the ware
yarns are wound previous to being dressed, instead of beicg

graduation, restoring them from insensibility to blcod heat,
and which instrament, besides heing the aunmsthetio

h 1, is ftself i ly and § diately the instru-
ment for extracting the tooth. Patent completed.

3230 G. Epwarps. Impr ts in p apparatus
Jor raising materials and other purposss. Dated December
29, 1864.

This invention cannot he desoribed withcut reterence to
the drawings. Patent completed.

3231 D. SuTHERLAXD. Improvemenis in preparing
charges for, and in ocharging, ordmance. Dated December
29, 1864.

The object of thisi tion is s0 to prep of
explosive material for ordnance purposes that the useful
effect of the gas evnlved from the ignition for the convey-
anoce of mechanical force to a projectile may be ieed
to as great an extent as poesible, while the damaging or
de:tructive effects upon ord of the sudd
of solid explosive material into gas may be modified, and
the strain upon the gun diminished. This is effected in
the following manner:—The explosive material (which it
is preferred should be p d ganpowder or
cotton) is surrounded by or enclosed within, by preference,
a hollow cylinder composed of wood, or some material or
materlals of sufficient dimensions in relation to the bore,
and sufficiently compressible in tluljr‘nu\km &o receive and

deaden and thus lise the g effeot o
action of the gas. Patent eomplated.

3233 J. MiItLAR.  Impr ts in I tive "steam
enginss, and in part applicadle to other Dated

December 29, 1864,

It is the objeot of a part of this invention to distribute
the weight of the locomotive in such a way that a larger
portion of it than is usual bears upon the driving wheels,
the axle of which is situated immediately forward of the
fire-box, ding to a arrang: The steam
cylinders are placed forward of, but as near as possihle
to, the driving wheels, their piston rods working out at
their front or back ends, and acting on the crank pins
through return connecting rods. There may he two
oylinders on each side with the oonnecting rod in each
case working between them ; or there may be oue cylinder
only on each side, with double forked or bow counecting
rods. Patent completed,

3233 M. A. Muizand J. M'ILwaax, Improvements in
and relating to fastenings jor railways. Dated D \
29, 1864,

This | " + be desaribed with " to

is
the drawings. Patent completed.

3234 J. and W. TausweLL, An improved float for indi-
cating the level of the water in ateam boilers. Dated De-
comber 29, 1864.

By the useol this improved fioat the inventors are enabled
to have a difference in the weight of more than twenty
pounds, and hence the liability to stick is greatly reduced, it
pot rendered altogether impoasible, The improved float is
composed of two parts—namely, a heavy brick tile,and a bol-
low inverted vessel placed above it, both being fixed to the
same rod. The latter is in the form of a shallow inverted
vessel rather less than the tile, oeing open beneath, and hav.
ing a small space all round between its lower edges and the
upper surface of the tile to admit steam into the vessel. The
weight of this float is about 73 lbs. against a counterbalance
weight of only 50 Ibs. outside the boiler. The action of. the
float is as follows: -When the level of the water in the
boiler falls, it will be evident that the superior weight (31 1bs.)
of the float will cause it to sink also, and by raising the
balance weight will indicate danger; but as soon as

placed near to the trough that ins the dressing op
stiffening material, as in the ordinary dressing hine,
i dist from it. Intervening

are ag
between such beams and the dressing machine is placed a
framework cacrying a vat or vats,in which is placed the
colouring matter for dyeing the thread ; the framing con-
taining the dye vat or vats may be made in one ploeio with

termi} 1 Aransi hine, or it may

the g of an y g
be separate, as may be found most convenient. Within the

the level of the water begins to rise, it closes the aperture all
round between the tile and the n&per vessel, and the steam
contained in the latter renders it buoyant, and thus coua-
teracting the superior weight of the float compels it to rise
with the ascending level of the water, and allow the counter-
balance weight outside the boiler to fall, and thus therisiog
or falling level of the water in the boiler will st all times be
indicated with unerring Y. Patent abandoned,
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3235 8. BAvILLK. Improvements in separating wool frot
;;{:n, mized /abria, and materials. Dated Dpocember 29,

This in i ists in mixed fabrics or
materials containing wool to the jofnl. action of an acid
and an alkali, or salts of an .Ihh, or alkaline earth.

One method ¢ d s to0 i the fabric
or material in mlphuno lold to vfhloh pot:uh is added ;
or he rep! the acid acld, Ac-

cording to another pa.n of the invonuon he steeps the
materials in a heated solution of alum. By these processes
ootton or other vegetable fibre may be beaten out when in
a dry state, learing the wool in a suitahle condition for
the usual processes of the woollen manufacture. Pafent
abandoned.

3238 T. R. Haroixa. Improvemenis in apparatus jor
the manufacture of pins and duckles, or gills. Dated De-
cember 29, 1864,

This invention relates, in the first place, to an improved
mode of feeding wires, or pins into poiatiag, onmng, or
other machines used in the manufacture of pins or
buckles. Secondly, to an improved mode of fastening
pins or wires, and cutting them off at the required lengths,
Patent completed.

3331 J. Dopp. Improvements in mules for spinning and
doubling. Dated December 22, 1864,

This invention caonot ba desoribed without refi

Dated June 20, 1865.
1650 G. Clark, Napier-street, Dover-road, Borough,
Improvements in envelopes or wrappers for covering, pack-
ing, and proucthg bottleo. , jars, or other fragile articles,

and in the same.
1651 A. Oolley, Enﬁeld Highway. Improvements ap-
li ob g fire-arms.

T 1652 W, E. Gedge, Wollmgcan-ureez. Strand. Anim-
proved elastic mattress or spring bed. (A communica-

tion.)
1058 J Scholl Berwick-street, Soho. Improvements in

gas
1659 W Hexuan, Traman-street, Great Alfred-street,
Nottingham, eng in

to railway carriages to anahle the puunxen in a train to
commaunicate with the guard and engine driver thereof.

1660 M. Audinwood, jon., Weeton-upon-Trent, Derby,
farmer. Improvements in reaping and mowing ma-
chines.

1661 D. M‘Glasham, jur., Glasgow. Improvements in
sewing machines, and in the machinery or apparatus con-
nected therewith.

1“2 E. Vignier, Great Tower-strest, cognao brandy

I ts in distilling and rectifying,
and in the apparams employed therein, parts of which im-
provements are apvlicable to steam generators.

$0 the drawings. Patent completed.

PROVISIONAL PROTECTIONS.
Dated March 3, 1865.

600 J. 8 , Liverpool, hant. Imp ts in
apparatus for operating ’ and carp ’ tools
by hand or cther power. (A cominunication.)

Dated Maich 18, 1868,

758 G. Ralston, Tokenhouse-yard, City. Improvemonts

in the mnde of forming and making clothing, (. com-

manication.)
Datad May 15, 1865,
1349 H. A. Bonnerille, Porchester-terrace, Bayswater,
Improvements in hydrometers for ascertaining thestrength
of spirits, and the specific gravity of fluids. (A commauni-

oation.)
Dated May 22, 1863,
1403 A. G. Bigorie, Boualovart de Strasbourg, Paris,
merchant. A new kind of casing intended to protect the
‘stock and lock of fire-arms, with guiding caps to take

aim,
Dated May 30, 1885,

1488 L. Martin, Biackbar n, Lancashire, engineer and
wmillwright. An improved method and apparatus for
moulding wheels.

Dated June 8, 1805,

1583 S. B.Tucker, Threadnesdle-streot, merohant. Im-

provements in caloric or heated air engines. - (A commu-

nication.)
Dated June 9, 1885,

1869 J., G. T., and F. R. Holmes, Norwich, azricul-
tural I ts 'n horsa hoes and drills,

1578 J. Baker, M.A., Lieat.-Osl,, Croft Lulge, Cam-
bridge. lm,yronmeuts in machinery for obtaining power
when fluid pressure is employed.

Dated Jung 10, 1888,

1579 J. M. Dentith, Connah’s Quay, Flintshire. Cer-
tain improvements in the manufacture and productinn of
chromate and bichromate of potush, employed in djeing
and printing woven fabrics.

1583 D. 8pink, 8outh-road, Weston-super-Mare, Somer-
setshire, Impmvomenu in propelling vess:ls,

Dated Juns 15, 1885,

1615 S. Hclcman, Ryder's-cvurt, Leivester-square. An
improved arrangement for fastenirg sbitts, collare, and
other articles of wearing apparel by which the cidicary
button or stud is di peo~ed with,

16168 8. Helcman, Ryder's-court, Leicester-sinare. An
imoroved description of stud for fastoning shirts, cuffs,
waistcoats, and other articles of wearing apparel.

1617 J, F. Dabois, Rae do la Butte Chauwont, Paris.
An improvel hit for subduing or stopping runaway or
restive horses,

1621 W, Clark, Ohanoery lane, engineer. Improvements
in apparatus for preveuting collisions and other accidents
on railways. (A communication.)

1625 J. Hartley, Otley, Yorkehire. Improvements in

corn screens.
Duted June 16, 1865,

1627 W, E. Gedge, Wellington-street, Strand. An im-
proved method of ard apparatus for manufacturing pot-
tery. (A cuvmmunication.)

1520 R. A. Brcuman, Fleet—stmt, patent agent, Im-

ents in the facture or ping of iron intended
for the shoes of horses and other nmnuls, and in machi-
nery employed therein. (A communiocation.)

1630 R. A. Brooman, Fleot-strect, patent agont, Im-
provements in watches and other timo-keepers. (A som-
munication.)

1631 J. H. Johnson, Lincoln's-inn-fields. Improvements
in lamp hurners and parts connected therewith. (A com-
mumculon )

633 W. T. Wanklyn, Manchester, Improvements in
lllk winding muchincs, part of the said improvements being
also applicable tdcleaning and doubling machines.

* Dated June 17, 1865,

1635 I, E. Chﬂ.on, Liverpool. Improvomonts in apna-
ratus for ‘“ lap "’ and ** surface shaving’’ the splitting and
bevelling of leather and other lixe substances in sheetsand
strips,

1636 A. Klein, Da Keyser’s Hotel, Bridgoe-strest, Black-
friars. I[mprovements in uunpawder for nining aad war
purposes. (A communication.)

1638 G. Payne, Belmont Works, Battersea, chemist.
Improvements in puritying cotton seed oil.

1639 T. R. Orampton, Great Gcorge-streef Westminster,
civil engineer. Improvements in the construction of road-
ways, floorings, or other surfaces.

Dated June 19, 1885,

1643 . Defries, Houndsditch, mnm[amurer. Euabling
the gaards of railway trains to pas: from one part of a rail-
way train to another.

1647 J. H. Johnson, Lino>in’s ion fields. Improved
vireparations for the treatment and prezervation of the
hair, (A communication.)

1648 W. Clay, Liverpool, iron manufacturer. Improve-
meuts in ventilating railway om-mgas. arcd in tho appa-
nmu to be employed therefor,

1663 E:& Dupont, Fayt In')nw-nks, Belgium, iron
o i d o

p 5 heels for railway oar-
riages,
Dated June 31, 1885,

1667 M. Henry, Fleet-street. Improvementsin appa-
ratus for measuring fluids. (A communication.)

1068 0. H. Ga;dner, West Hnrding-atmez,f Fetm-lmo,

or
smoothing, or lacmﬁ, especially applloable to hthographw
stones.

1609 C.T. Porter,Manchester,engineer. Improvements in
surfacoe condensers for steam engines,and in feeding boilers
therefrom.

1670 W. O. Rickman, Lithanger, Emdshot, Bouthamp-
tonshire. Improvements in the rigging of sailing boats
and vessels.

LIST OF SEALED PATENTS,
Bealod July 6, 1868,

18 A.and M. Meyer 13¢ J. Marshall

85 W, E. Gedge 137 J. Bettelcy

86 W.E. Gedge 140 R. A. Brooman
88 R. A, Brooman 141 F. H. Lakin

99 E. 7. Hughes 144 C. T. Judkins
102 R. A. Brooman 148 F. P. H. Cahuzao

104 G. Gazo 199 T, Brown
110 W. S. Longridge and 230 C. Falck

J. Mash 239 J. Soathall, jun., and
112 A. J. Bax H. Southali
114 J. Weeks 263 F. A. Laureat and J.
115 W, Ager Casthelaz

314 W. Clark
413 G. Harton
190 R.J. Gatling

117 W. Wilkins
118 A. and E. Paul
123 T. Bourne

i

1678 G. Haseltine, Sowing (A §

tion.)

The full titles of tho patents in the above list can be
uocrwined by reletring back to their numben in the list of

ions previously publish

Opponuou can be entered to the ¢ granting of apatent to
any of the parties in the abovs list who have given notice
of their intentior to P , within twenty-one days from
tho date of the Gaztts in which the nohee appears, by
1 g at the C issioners’ offico particulars in wriging

tbe" ion to0 the applicati

PATENTS ON WHICH THE STAMP DUTY OF £50
HAS BEEN PAID.

2027 R. Ridley and J. G
Jones

2028 A. Leslie
2083 A. Cotella

1973 A. Gilber

19875 J. Rhodes

2014 W, E. Oochrane
2023 P, A. L. Canonioat

| PATENTS ON WHICH THE STAMP DUTY OF £100

BEEN PAID.
1497 T. Restell I 1538 P. B. Hodge

1528 J. D. Woston

LIST OF SPECIFICATIONS PUBLISHED,
For the Week ending July 8, 1865,

No. [Pr. |No. | Pr. (No. |Pr. |No. | Pr ‘ No.|Pr. | No.|Pr.
s.d. s d. s. d. 4. d. I s. d. s, d.
12025|1L 4]2042(0 4|2653)0 4]2084]2 020750 4/2085|0 ¢
2030/0 4[2043[0 4/2054/0 4[2065/0 « 2076/0 4¢[2086l0 8
2031(0 4[2044[0 10{2085/0 4/20660 4 2077/0 s|20820 4
2034/0 4[2045/0 4[2056]0 420672 02078]0 4|2090f0 ¢
20350 4/2046/0 6/2057/0 10/2068/0 4 2079|0 10(2091f0 4
120360 20{2047/0  4(2058/0 42088(6 ¢ 2080/0 4|2092]0 8§
2037/0 4/20481 6[2059]1 020700 820810 6|2093(0 4
20380 4/2009)0 8|2060l0 4/2071L 8 208200 1020940 4
20390 4/2030(0 10/2081/0 10/2072/0 10 2083!0 4|20970 ¢
‘m“’i' 4/2051/0  8/2062]0 1012073{0 43208410 4|2099]0 1
204tlo tl20520 4l2063l0 4 o Io

Notx.—Specifications will be forwarded by post from tho
Great Seal Patent Office (publishing dopmmt) on re-
oeipt of the amount of prioe and post.

58, must be remitted by Poat Office Ordet, madc yable at
the Post Office, High Holborn, to Mr. Beanett \Voodcro(t
Great Beal Patent Osfice, 45, Southampton-bui ld.hxo.
Ohanoery-lane.

LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.

Tiunxr, duty 1s. per load, drawback 1s.

130 J. B. Farrar and J.| 982 J.G. Jones R el pp 08 £12 0.£13 10 Archangel, yallow - a30sn0
Hirst 992 T. Wilkes Quebee.mgin;lne: : :g 3 lg :"lnll’;::i"?w ‘h': 3 o lo ‘.
gt John, NI yellow 00 0 oMewel . 2100 150
Sealed July 11, 1888, dobec ouk, white ~ G 5 6 0Uothenburg, yellow lv O 1o
160 M. B. Mason 410 J. Gresham " ::‘.':" D110 80 cene Tenow TR 89 e
163 G. ¥. Bradbury 147 W. E. Newton Danisicosk - - 38 O GSodwiamn - 910 i1 9
174 L. Balma 635 W. T. Hamilton ddr. - o 30 3 g tImians per C.
Memelfir- - . 310 4 vl 1R.LY3ULy®in.
176 B, F. Stcrens 769 8. 8. Gray Riga- = = = 3 & 310 yaucw = 23 0
216 O. Gy:zell MJIT.R Swedlsh - - 310 3 15Dessllauk, Dsnulc,
231 W. Creasy 775 A. G. Browning llau.e-ehu"r«‘:pm:lg flglv&’.{.'qfs':'o S e 9141
3 ollo epr
232 G. Dilley 1053 H. Leouharde Lathwood, {.mme fn 710 8 ¢ lp Xc. o wy
241 J. Combe o Bt.letersburyg 8 10 9 10,30al, pale prtun 0 0 00
Dnl-.parb,,l.’l’l.h.v Sperm Y 0
by vin., duty 24, per Sod - 0 0 00
NOTICES OF INTENTION TO PRUCGEED WITH ruwback zs, \Hm..sths- pllu v vo
PATENTS. 3.-'3”«': 'hm-prue-g 0 l: 0)0live, Galli :‘ -6 0 00
vha, " . 5
From the London Gasetts, July 11, 1865, Yoiloe prae, pl re- o1 "535.‘.’."?..‘.,""’. el I
844 H. H.Henson. Railway chairs, . Lansoed - 25 0.
880 T W. Koys and G. A. Lilliendabl. Rockot-guas. Canada, .'.',.'.“"ff“’ By ,3,(',‘:,,,,,"""‘"",,,,,}"“_"": Glogs
551 R. Barclay. Sawing machines,
555 G. T. Ellwick. Baking biscuits.
567 8. Whiting. Shop counters. MI‘I‘AI.S.
571 J. Young. Distilling bitnminous substanoes. 1RON:—
673 W. Holiday. Presses. £ s d £ e d.po
577 J. Dodd. Bpinning mules. Wel-th.ln!mdou- -perten 716 0 to B v v 3
519 A.T. Godfrey. Musical instraments. . Noisods = == o de g0 yee
680 T. Horton and D. 8. Price. Prodacts obtained in | okl nle 2 2 2 45 1010 § wee
smelting iron. Stallurdshire Bare = <  do 315 0 v oo
881 J. Park. Paper. o . ;;L"i;‘n“bl“ = = . g: ;l 00 g ; g 0 -
592 R. Johnson. Strained wirg fanas, ae - T N 8 0 a
591 D, and J. Manwell, Drirving piles. . ;‘;mg;g:-“?lngn“o_! L ZB6 33 o
606 J. H.Johnson. BStopping buttles. (A commaunica- sraeL. 4
tion. Bwedish Kog, hamnmered - do 1300 00
607).1. H. Joh Stam g t (A communica- | $wedish Fuggot - - 1800 voe
tion.) .
613 W. Glulow, 8heep shears. Sheot & Sheathlng, & Bolte oore '3l 0 o
624 ¥. Cruickshank. Coating ships, u.....,.ueﬁ w“,.'u - - P“f“ﬂ W v o 3 : :’
633 E. W. Young. Bridges, Flnll}otwml.lml Hamrd = do vi 0 0 "oy v
634 R. A. Brooman. Tubalar Lailers, (A communioca- iy ;ﬁl;;lc z‘;ﬂuh :-sut - %c; ad 3 : :‘: : z
tion.) - ¥itw Forvign Copper, -+ °
636 L. Perkins. Uooling atmospheric air. y,'f’n:mﬁw;m;m. per Ib, i 7 M
649 M. Morgaus. Converting cast iron into wronght o
iron. 3=
657 R. Mushet, Homoganeous iton. . P'f'zr"""l.’m‘ D opea 1900 notu
659 W, Clark. Revolving fire-arms. (A - | Shiot, Patent « « . do 21 0 Vo
tion.) Shoot = - o = < do W10 0 000
704 W, Clark, Holding lamp shades. (A communica- | White « - « <« < @ 300 W10
tion.) TiX:—
136 J. Ramshottom. Rnlling metals. A Krglish Elnek - . -per cwv.. (1) ﬁ Os 0d 34
B . ica~ ar - - [
“g':'.'i) A. V. Newton., Sieam gencrators, (A communica: o R e o . %: Ve ?;‘J b N‘
806 M, Morgans. Refining iron and steel. st R Ol ol 1 ol et
871 J. C. C. Halkett. Paints for coating vessels, Tix Prarss
908 J. Pools and T. Brown. Feet protectors. . ATSS i—
1045 J. M. Hart. Locking arrangements for safes, ms:m"x?‘ z :pc:ml:ox { : : 1 ?, :
1247 G. Redrup, Cutting cylindrical articles. Coke - <~ e« - = do 180 s
1249 J. Hampton. Refrigerator and condenser, Srvran:
1390 C. aud S. A, Varley. 7Telegraph smupports. « o L ot
1559 W. Sim and A. Barff. Generating heat. On the epot ) Mo 100 000na
1560 J. Ferguson and R, Miller. Steel, Ziwei—
1668 G. Haseltine, Sifting flour. (A gommunication.) | English Sheet - - do 2110 Q 3800 2
1569 J., U. T., and F. R. Holines, Harse-shoes. QuickeiLvzs e -« perbt, § 0 0

(A commaunieca-

1572 G. Haseltino, Sewing wacbines,

cation.

tion.)
1595 )G Haseltipe, Bhellg for ordnancs, (A communi-

PRENOH & SMITH, Sworn Brokery
Prabant-court, Philpot-lane, K.C.; agd

4, Rum{ordsplace, Liverpoal,
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THE ATLANTIC TELEGRAPH.

NCE more the enterprising band to whom

is committed the task of uniting Europe
and America by electric telegraph, are
approaching the critical period of their
great work, The wondrous cable which,
during ten months, has been steadily in-
creasing in length until its growth was
stopped at the two thonsand three hundredth
nautical mile, i8 now about to be unwound
from the great water-tanks in which it has
been coiled and preserved on board the
¢ Great Eastern,” and committed in hope to
its final resting-placo at the bottom of the
Atlantic.

It may not be uninstructive to trace
briefly the progress of the present cable.
The coutract for its manufacture was entered
into in May, 1864, and the production of the
¢ core,” consisting of the copper and gutta-
percha portion of the work, commenced imme-
diately at the Wharf-road under the prompt
and energetic management of Mr. Chatterton,
assisted by Mr. Willoughby Smith, the ex-
perienced electrician of the Gutta-percha
‘Works. At tho Finishing Works, at Green-
wich, owing to the necessity for remodelling
the whole of the machinery and appurtenances
to meet the improvements required by modern
experience, it was not until September 2nd
that the first covering machine was set to
work. By the 6th of December seven
covering machines, the most ever going at
one time during the manufacture of this
cable, were fully got into work, The cable
completed up to December 3lat, 1864, was
768 nautical miles, and the entire cable, of
which the total length is 2,300 nautical miles,
was finally completed on the 10th of June
last. The greatest amount of cable com-
pleted during any one week of its progress
was 954 miles, which was turned out by
geven machines during the week ending
February 25th, 1865. The average rate of
manufacture per day during the whole period
from its commencement at Greenwich was
10'2 miles. We have already given in these
columns a full description ot the cable itself
and of the machinery with which its final
covering was effected.

The ¢ Great Eastern” steamship, which
has now entered ‘upon & new, and, let
us trust, a more prosperous epoch in her
career by her association with a sister enter-
prise of even greater magnitude and moment
than her own, commenced her present
engagement in June, 1864, and arrived at
her berth in the Medway on the 11th July
in that year. Between that time and the
middle of February were erected in her the
three enormous tanks of iron, each about 59 ft.
diameter by 20 ft. in depth. These huge
receptacles now contain the whole cable and
sufficient water to keep it all submerged. The
shore ends being separately manufactured are
not shipped on board the ¢ Great Eastern.”
The coiling of the cable into the ¢ Great
Eastern” tanks commenced on the 20th
January in the present year, the cable being
drawn on board by a small engine and haul-
in .

;'zrg:ar cable was brought down to the
¢ @reat Eastern” in nine separate trips by
two Government hulks, the ¢ Amecthyst”
and ¢ Iris,” each fitted like the ¢ Great
Eastern” with water-tight tanks, in which,
during coiling and transit, the cable was
kept submerged. The average rate at which
the cable was shipped on board these hulks at
Greenwich was 22-6 miles per day ; while the
average rate of transhipment from the hulks
into the ¢ Great Eastern” tanks was 22-7 miles
per day. The weight of cableshipped on board
the ¢ Great Easfern ” is about 4,100 tons, and

ifto this be added the coals, 8,500 tons, the
stores, machinery, and human freight, we
shall arrive at a total burden at present on
board that vessel of little less'than 20,000
tons. The individuals on board number
nearly 500, of whom, however, only 115 are
officers and seamen, the large number of 179
stokers and ship’s enginemen being required
to attend to the machinery of the ship. The
electrical and engineering staff number about
120; the romainder are stewards and their
assistants,

Being rather deep in the water it was
thougbl;t.rdesirable, in order to get safely over
the of the Medway, that the ¢ Great
Eastern should avail herself of the high tide
of Saturday, the 24th, for that purpose, .and
accordingly on that day she was removed
to the Nore, where she completed her coal-
ing and adjusted her compasses, which was
effected by Captain Evans, the Government
officer, who undertakes that duty for the
Royal Navy., Mr, Canning and Mr. Clifford
at the same time completed the overhauling
and running experimentally of the paying-
out and other cable machinery, and, in con-
junction with the Captain and a Government
officer lent for the purpose, arranged the code
of marine signals for communicating with the
other ships. These are Bolton’s system, and
will be worked by sailors of the Royal Navy,
lent for the purpose by the Admiralty.

The paying-out machinery is a very simple
and easily-managed apparatus. In general
principle it is much the same as has been pre-
viously and successfully used by Messrs. Can-
ning and Clifford on the occasion of their
submerging other cables, but it is greatly im-
proved ; and as to perfectness of fitting and
manufacture is like clockwork. It has also
added to it an apparatus for recovering the
cable inwards, should it unfortunately be
found necessary to cut it. As regards the
machinery itself, a platform runs along the
port side of the ship from the forehold to the
mizenmast, A series of curved drop-plates
run along this platform and form a trough, in
which, at intervals, are small travelling wheels,
to bear the cable along till it reaches the
mizenmast., It then passes on to large
sheaves, in series, by which it is led to a still
larger drum, around which it takes four turns,
and whence it is led under the wheel of an
ordinary dynamometer, and passes thence
over three more wheels until it reaches the
last V sheavo, which is held about 9 ft. away
from the ship’s stern by projecting iron beams
in which the sheave is geared. Over this sheave
the cable falls into the sea. The brake power
exerted upon the sheaves to check the too
rapid egress of the cable, is very simple, being
a modification of what is called Appold’s
brake, and is so arranged that at the slightest
warning the entire pressure, or a part ouly,
can be instantly taken off, and the cable be
allowed to run free, or partially so, as may be
required. .

The ¢ Great Eastern” started on her in-
teresting expedition on Saturday, the 15th
inst., bound in the first instance for Valentia.
8he left the Nore at twelve o’clock at noon,
passed the Isle of Wight at two p.m. on Sunday
last, passed Falmouth on Monday, the 17th,
at ten a.m. ; Cape Clear at eight p.m. on Tues-
day, the 18th, and arrived at Valentia on
‘Wednasday, the 19th, at six a.m.

The ¢ Carcline,” a small steamer containing
the thirty miles of heavy shore end, manufac-
tured by Henley, of which twenty-four
miles will be laid from Ireland, and six from
Newfoundland, started from the Thames early
in last week, but having been detained by bad
weather did not reach Valentia till nine a.m.
on the 19th, being three hours after the
‘¢ Great Eastern.”

The weather isat gresent. (Wednesday) very
bad at Valentia; but if it moderates, the
shore end will be laid on Friday or Satur.
day of the present week, and meanwhile the
¢ Great Eastern” has put into Bantry Bay,
where she can ride in perfect safety until she
is required to come out and join her cable to

the tapered extremity of the shore end, which
will be laid by the ¢¢ Caroline,” .

The termini of the cable on - the present
occasion have been changed both in Ireland
and in Newfoundland. In the latter the former
terminus was at the further extremity of
Trinity Bay in a land-locked arm of the bay
called ¢ Bull-arm.” On the present occasion,
a suitable spot has been found in the harbour
of ¢ Heart’s Content,” some forty-five miles
nearer to the mouth of Trinity Bay, and one
of the cleanest and most prosperous of the little
communities which dot the coast of Newfound-
land, and whose members live by the adjacent
fisheries. It contains about six hundred in-
habitants, and a harbour in which the ¢ Great
Eastern ” can swing if necessary. At one end
of the harbour is a sqrt of innér harbour, offer-
ing peculiar convenience for bringing the end
ashore, while out in Trinity Bay the cable
reaches two hundred fathoms water within
six miles of its terminus in a channel which
continues deepening to the mouth of the bay,
and is thus effectually protected against
grounding ice.

On the -Irish side, instead of, as before,
bringing the cable in round Valentia Island by
way of Doulus Head and so to the mainland
at Ballycarberry Strand, it will be landed
wholly on the island at its south-western end,
near Bray Head, at a spot called Foilhammon,
in a creek protected from the westerly gales.
These two changes have the effect, among
other advantages, that they shorten the cable by
some fifty miles, which will tend so far to in-
crease the speed at which it can be worked,
M. Varley and Professor Thomson take out
with them a new instrument of their own de-
sign, the patenf of which has been condition-
ally purchased by the Atlantic Telegraph
Company, and which will, it is hoped, work
through the cable at a speed of trom seven to
eight words per minute. H.M.S, ¢ Terrible ”
and ¢ Sphynx” are at Valentia, having been
appointed by the Government to attend apan
and assist the expedition,

STEEL MANUFACTURE.

HERE exists at the present time & strong
and increasing tendency to substitute
steel for iron in various branches of engineere
ing manufacture.  Steel girder railway
bridges have already found their way into
practical use in Holland, whilst in England
steel rails are being extensively manufactured,
not only for home, but for continental use.
The manufacture of this latter article has also
just been commenced in America, the first -
steel rail having been very recently rolled at
Chicago from an ingot made by the Bessemer
process. Ordinary rollers were used and the
rail was rolled most effectually. Besides these
purposes steel is being applied to many others
of equal importance, and as tho readier
methods of its production become developed,
so will its applications increase. It is already
superseding wrought iron for many purposes
as fast as a somewhat limited manufacture
will permit, and its more general ase in
some respects only awaits an extended manu-
facture. During the last few years such
important changes and improvements have
been made in the production of steel asto
constitute to some extent a revolution upon
old customs., To Mr. Bessemer, perhaps,
more than to any other man, are we indebted
for the great changes which have been made
in “the process of manufacture. Added to
what he has himself effected, are the results of
the labours of others which he has been tho
indirect means of evoking, It cannot be
denied that Mr. Bessemer has been a large
contributor to our knowledge in dealing with
iron in its crude state, so as to render it con-
vertible into steel or refined iron direct from
the pig. However much of incompleteness
still attaches to the process of conversion,
there yet remains the unquestionable fact °
that a vast amount of good work has already
been accomplished. If the last ten years
have greatly improved the production and
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quality of iron and steel, they have not
supplied the means of producing the same
quality eontinuously from the same ore and
uel. It is only too true that, with the greatest
care, a want of uniformity is sometimes found
to occur in the character of the article pro-
duced. A quantity of plates may be made of
supposed uniformity in strength and
character, but it has happened that one plate
has proved of inferior quality and has been
the means of condemning the whole bulk. It
is, therefore, essential that uniformity sholuld
especially characterise the productions of our
manufacturers, to the end that they may be
able to set up a high standard of excellence.

The Bessemer systom of manufacture will
undoubtedly establish a new era in the pro-
duction of iron and steel. It may ultimately
tend to convert nearly the whole process of
manufactured iron into the superior metal.
But, besides the Bessemer process which has
become so deservedly popular, there are other
methods of manufacturing steel well worthy of
notice. A cast steel, very useful for some
purposes, is produced from wrought iron by
fusion with carbon in a crucible. The degree
of hardness attained in the steel depends upon
the quantity of charcoal used; for tool steel
15 to 17 per cent. is introduced ; for soft steal
lees than 1 per cent. is sufficient. This pro«
duces a soft metal capable of receiving a high

lish, and which casehardens without bend-
ing. Some of this steel, or partially carburised
iron, has been carefully tested and found
capable of sustaining a strain of thirty-five
tons to the inch. Under the name of homo-

neous iron, a Sheffield firm has also intro-

uced a mild steel of this kind, which takes an
average tensile strain of forty-one and a half
tons, or double that of wrought iron. A pocu-
liar process of manufacturing steel is adopted
at the works of M. Bugeney, near Paris. These
works are managed by M. Chenot and his son,
from whom Mr. Fairbairn obtained the par-
ticulars of manufacture. M. Chenot employs
a peculiarly constructed furnace, fifty feet
high and about eighteen feet square at the
widest part, in which he makes steel direct
from the ore by converting it into what he
calls sponge. To the main furnace are at-
tached other furnaces containing the fires, the
greatest care being taken that the gaseous
products alone shall come in contact with the
ores. The heated currents from the minor
furnaces are distributed through the main fur-
nace by means of numerous intersecting flues,
which also serve to equalise the temperature
at those parts where they come in
contact with the ores. The time
required for producing the sponge from
the ore is five days. About a ton of this
sponge is withdrawn from the furnace every
twenty-four hours, by means of a movable
grated platform, which is elevated by rack
and pinions to the proper height in the fur-
nace, where it receives the charge, and is
lowered at the required temperature to the
space prepared for its reception below. The
air is carefully excluded by placing a luting of
clay all round the platform over which the
sponge is removed. Upon the process of cal-
cination, or conversion of the ore into sponge,
being completed, it is supplied with carbon
by being soaked in oil or other grease. It is
afterwards placed in wrought-iron retorts,
and exposed to the heat of a furnace for two
hours, in order that any excess of carbon it
may have received shall be driven off. The
next step is to reduce the sponge to a powder,
which is afterwards compressed into bars in
strong iron tubes by machinery, When it
has reached this condition it is fit for melting,
and is placed in a crucible with four tons of
coke to one of steel. From the crucible it is
run into ingots, and is finally prepared for the
market by the hammer in the usual way.
From this peculiar method of manufacture a
superior description of steel is obtained.

In some works on the continent the Ger.
man refining process is adopted, and steel is
produced from crude iron by the decarburising
effoct of 8 blast in a furnace similar to a re-

finery. The pigs are melted py charcoal, and
a strong blast is conducted over the molten
surface of the iron. The maas of iron is stirred
up so that every portion is brought under the
action of the blast. The gonsolidation of the
mass, and the colour of the flame, are the indi-
cations by which it is known that the process
bas been carried sufficiently far, The direct
production of steel from cast iron in the
puddling-furnace has for years been a fact
well known to manufacturers, but only re-
cently has puddled steel become an article of
commercial importance. The process of con-
verting cgst iron into steel by puddling is
similar to that employed for puddling iron,
with, however, this difference: the iron is
subjected to the oxidising action of the flame
until the whole of the carbon is extracted,
whilst in puddled steel the action is stopped
before that point is reached. The iron is
usually allowed to retain from half to one per
cent. of carbon, and when this degree of car-
burisation has been arrived at, the puddler
closes the damper and collects the steel into
balls, which are hammered and rolled in the
ordinary way. There is, however, one objec-
tion to puddled steel, and that is the want of
uniformity to which it is liable. But mistakes
in the manufacture may be corrected by break=
ing the bars, obtained as above, and rejecting
the bad ones, the rest being piled, heated, and
rolled into plates or bars, With care in selecting
the iron, and in making, a tough malleable
steel is produced, which has superseded
wrought iron to a considerable extent in boiler
making and shipbuilding. Its tenacity ranges
from 33 to 40 tons per square inch, and its
cost is about 25 per cent. in excess of that of
wrought iron. Captain Uchatius produces
cast steel direct from the crude iron by melting
the pigs in a cupola, and running the products
into a cistern of cold water. In the cistern is
a dash-wheel which revolves very rapidly, and
by striking the iron causes it to become granu-
lated. The particles are afterwards intimately
mixed with oxide of iron in a state of powder,
or with sparry iron and fine clay. The
quantity of oxidising material used is from
20 to 30 per cent. according to the amount
of oxygenrequired. The ingredients are placed
in a crucible, and fused in the steel melting
furnace. The oxides cause the granules of
cast iron to part with some of their carbon,
and a slag is formed which purifies the steel.
The quantity of steel obtained is somewhat in
excess of the iron introduced in consequence
of a portion of the oxides becoming reduced.
The size of the granules affects the quality ot
the stecl ; if they are large the steel is hard, if
small then the product is a soft steel, owing
to the fact that decarburisation proceeds very
slowly inwards from the surface. The tensile
strength of this steel i3 about 90,000 Ibs. per
squaro inch.

Allied to the material under notice, is the
gun metal produced by Mr. Mushet. Itis
made by cutting up bar iron into small pieces,
each weighing about an ounce, and melting
them in steel melting pots. A small propor-
tion of two other metals is added, and from
this the peculiar properties of the gun metal
are derived. The introduction of charcoal
regulates the hardness of the alloy, which,
after fusion, is moulded in ingots. The proper
treatment for this metal is to roll or draw it out
at cast steel heat, as its tenacity becomes im-
paired by raising it to a welding temperature.
Some samples of this gun metal, tested by Mr.
Fairbairn, gave a breaking weight of 46:176
tons per square inch, This, however, does not
equal some results obtained from the Bessomer
steel by Colonel Wilmot, which gave up-
wards of sixty-eight tons Eer square inch.
At the last moeting of the Academy of
Sciences, a communication was received from
M. Aristide Bérard upon a new direct method
of producing cast steel by means of gases.
M. Bérard operates on the melted metal alter-
nately with reducing and oxidising agents.
The necessary heat is produced by gases, the
furnace used being of the reverberatory class,

with two soles separated by a bridge, on

which coke is placed to remove the free oxy-
gen. For filteen minutes air is sent through
the metal on one side, the other being treated
with a mixture of hydrogen and carbonic
oxide free from sulphur. The treatment is
then reversed for another fifteen minutes.
The process is thus explained. While oxida.
tion goes on, part of the iron is oxidised to
protoxide ; the earthy metals, such as siliciam,
aluminium, calcium, &c., are also oxidised,
and probably combine with the oxide of iron
and form compound silicates. The sulphur,
phosphorus, and arsenio also oxidise and pass
away. During the process of reduction, the
oxide of iron is reduced and the other metals
remain in combination with the silica forming
scoria, which floats on the surface. Any
sulphur, phosphorus, or arsenic which escaped
oxidation wiflpthen form a volatile hydrogen
compound. The final process is that of decar-
buration, which is effected by the air blast.
It is stated that cast steel of very high quality
is obtained by this method of treatment.
M. Bérard observes that manganese plays an
indefinite part, the certain effect of which is
to facilitate the process of converting the iron
into steel.

Much has been said and written upon the
composition of steel, and various theories have
been propounded as to its composition and the
elements requisite for the production of the
best varieties of steel. M. Frémy has made
very cxtensive experiments, which have led
him to form the opinion that iron in its three
states—cast iron, steel, and wrought iron—is
due not only to the different proportions of
carbon they contain, but also to the presence
of nitrogen. Mr. Mushet, again, has advanced
a theory that titanium is essential in the
manufacture of steel. Titanium has a great
affiaity for nitrogen and carbon ; and if nitro-
gen is requisite, it is possible that titanium
might uct as a carrier of nitrogen and carbon.
Upon the whole the investigations and expe-
riments with respect to steel are as yet very
limited ; knowledge in this direction requires
extending, and this is the more important as
the usec of steel increases. With tus develop-
ment of the manufacture will comne a better
practical knowledge of its requirements, and
out of this only can we hope to establish per-
feotion.

SCIENTIFIC AEROSTATION.

HE art of traversing the air by means of
balloons is of comparatively recent date.

The germ of the invention of the balloon is to
be found in the discovery by Cavendish, in
1768, of the remarkable lightness of hydrogen
as. It first occurred to Professor Black, of
‘dinburgh, that a light envelope filled with
this gas would rise of itself, and he procured
a thin animal membrane to make an experi-
ment, which, however, he never carried out.
Cavallo, in 1772, made the first practical at-
tempt at ballooning by inflating swine’s blad-
ders with the gas. But he failed ; and it was
left for the Brothers Montgolfier to perfest
the idea and to invent the balloon. The first
attempt to render the balloon of practical
utility nﬁpears to have been made 1n 1794,
during the wars of the revolution, when an
agrostatic institution was formed at Mendon,
near Paris, for training a corps of ¢‘ aérostiers
in order to observe the enemy by means of
balloons. At the battle of Fleurus, near
Charleroi, fought- against the Austrians, a
balloon, under the management of the corps,
was present, and, acocording to the testimony
of Jourdan, the general in command, it
rendered signal service. More recently, if 1e-
sort be correct, a similar method was adopted
uring the seven weeks' campaign in Italy, in
1859. Balloons have also been enlisted
in behalf of science by a past generation as
well as in recent times. On the 18th July,
1803, Robertson and Lhoest made the first as-
cent for avowedly scientific objeots, at Ham-
burg. These observers testified to the diminu-
tion of terrestrial magnetism, and the general

feebleness of electrical and galvanic phenomena
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in the rarer portions of the atmosphere. These
results were considered of such importance by
the French Institute that they arranged for
another ascent. The management of the bal-
loon and of the physical experiments was en-
trusted to MM. Biot and Gay-Lussac, who
started on the 20th August, 1804. This ex-
pedition proved unsuccessful, and asecond was
undertaken shortly afterwards by Gay-Lussac
alone, when he rose to a height of 23,000 ft.
After a series of experiments, the French
savans were unable to confirm the results given
by Robertson and Lhoest; they could not find
any perceptible diminution in the intensity of
clectrical phenomena in the upper air, Since
that time until the present, very few scientific
aérial voyages have been undertaken, the
prineipal being that of Humboldt in America,
those made by Mr. Rush, aecompanied by Mr.
Green as steersman, on behalf of the British
Association duricg 1847-9, and those by MM.
Barral and Bixio at Paris in June and July,
1850.  Although, from accidents, the two
last-named ascents were of short duration, yet
some interesting results accrued therefrom.
Amongst other things, the aéronauts noticed
that they passed through a cloud: of icicles
which appeared to them to sustain themselves
in the air contrary to the laws of gravity.
Upon their horizontal surfaces they saw%:neath
them an exact image of the sun, formed by
the reflection of the luminous rays on the

stals of ice floating about in a foggy atmo-
sphere ; it was further observed thatgt{ne tem-
perature of the cloud was as low .as minus
40 deg., a far greater degree of cold than has
been experienced in later ascents. No facts
of importance appear to have been established
by any other ascents than the last noticed, and
the contributions of balloons to positive science
might be set down at almost nothing, until
very recently, when the revelations made
by Mr. James Glaisher have given a fresh
impetus to and awakened a new interest in
aéronautics.

More than two years since, Mr. Glaisher
communicated to the Royal Institution the
results of eight ascents he” had made for the
purpose of scientific research in the higher
regions of the atmosphere. Since that time he
has made seventeen additional aérial voyages
and has added many interesting and important
facts to the annals of physical science. In
making a balloon ascent, a novel sensation is
ot first experienced; at great elevations the air
is exceedingly cold and dry, and should the
aérial traveller rise to an elevation too great
for his power of endurance he enters upon a
painless death, which is only comparable to
that of a mountain traveller who, benumbed
and insensible to suffering, yields to the over-
powering lethargy. As in the latter so in the
former case, the only means of safety lie in
moral energy. The subjects of research by
means of balloons may be classed under six
lieads :—First. To determine the rate of de-
crease of temperature with increase of eleva-
tion, and to ascertain whether the results ob-
tained by observations on mountain sides—
Viz., a lowering of the temperature of 1 deg.
for every increase in elevation of 300 ft.—are
correct or not. Secondly. To determine the
distribution of the water in the invisible shape
of vapour in the air below the clouds, in the
clouds themselves, and above them, at different
clevations. Thirdly. To compare the results,
s found by different instruments, together.
1. The temperature of the dew point, as
found by dry and wet thermometers (free);
dry and ‘wet ‘thermometers (aspirated, or air
made to pass rapidly) ; Daniell’s dew point ;
Regnault's dew point (blowing); Regnault’s
dew point (air made to pass rapidly). 2. To
Compare the readings of mercurial and aneroid
barometers, &c. Fourthly. Solar radiation,
by taking readings of the blackened bulb ther-
Tmometer fully exposed to the sun, with simul-
taneous . observations of the dry bulb thermo-
meter, and also of observations of Herschel's
dctinometer, 1In the fifth place, to determine
Whether the solar spectrum, when viewed from
the earth and far aﬁve it, exhibits any differ-

ence; Whether there area greater or less number
of dark lines crossing it, particularly at the ap-
proach of sunset. Lastly,to determinewhether
the horizontal intensity of the earth’s magnet-
ism is less or greater with elevation. Upon
most of these points a large amount of in-
formation is afforded by Mr. Glaisher's
experiments, the results of which he has
recently placed before the Royal Institution
in a lengthy and exhaustive communication.

In determining the first point, as to decrease
of temperature, it was found that the state
of the sky exercised a great influence, which
rendered two setsof experimentsnecessary, one
set with cloudy, and the other with clear skies.
The results of a series of experiments show
the decline of the temperature of the air with
elevation, when the sky was cloudy, to be
4'5 deg. at the height of 1,000 ft., or 1 deg.
in 223 ft. From 1,000 to 2,000 ft. the decline
was 36 deg., or 1in 278 ft. ; from 2,000 to
3,000 ft. 3-7 deg., or 1 in 271 ft.; from 3,000
to 4,00 ft. 3-4 deg., or 1 in 295 ft.; from
4,000 to 5,000 ft. 3'3 deg., or 1 in 333 ft.
From 9,000 to 10,000 ft. the decline was 2-2
deg. or 1 deg. in 455 ft.; from 15,000 to
16,000 ft. 21 %leg., or1in 477ft.; and from
22,000 to 23,000 ft, 0'8 deg., or 1 in 1,250 ft,

.| Up to 5,000 ft., the number of experiments

upon which each result is based varies from
13 to 22. From 7,000 to 16,000 ft. the results
are hased upon four experiments, which were
made on the 26th of June and the 29th of
September, 1863, on which days the balloon
was frequently enveloped in fog and clouds to
the height of three and four miles. The re-
sults above 16,000 ft. were obtained on the
former of the above days only during the
ascent and descent, the sky being covered with
cloud when the balloon was between 4 and 5
miles high. The decline of temperature with
elevation, when the sky was clear, was found
to be 6:2 deg. at 1,000 ft., or 1 deg. in 162 ft.
From 1,000 to 2,000 ft., 4:7 deg., or 1 in
213 ft. ; from 2,000 to 3,000 ft. 3-8 deg., or
1 in 264 ft; 3,000 to 4,000 ft. 3-3 deg., or 1
in 304 ft. ; 4,000 to 5,000 ft. 2:9 deg., or 1 in
345 ft.; from 9,000 to 10,000 ft. 2-4 deg., or
1in 417 ft.; from 14,000 to 15,000 ft. 17 deg.
or 1in 588 ft.; from 19,000 to 20,000 ft. 1-3
deg., or 1 in 771 ft.; and from 28,000 to
29,000 ft. the decline was 0°8 deg., or 1 deg.
in 1,250 ft. Up to the height of 22,000 ft.
the number of experiments varies from 7to 17,
and there can be but little doubt that the
numbers showing the decrease of temperature
are very nearly true, and approximate
closely to the general law. Above 24,000 ft.
the number of experiments is comparativel

few, but the results accord with those obtaine:

from experiments at lower elevations. Under
a clear sky a decline of 1 deg. in temperature
takes place within 100 ft. of the earth, and at
heights exceeding 25,000 ft. 1,000 ft. of ver-
tioal height have to be passed through for a
decline of 1 deg. of temperature. By adding
together successively the decline of tempera-
ture for each 1,000 ft. the whole decrease of
temperature from the earth to the different
elevations is found. The results with a cloudy
sky are as follow:—From 0 to 1,000 ft. the
decrease was 4'5 deg. or 1 deg. on the average
of 223 ft.; from 0 to 2,000 ft. 81 deg., or
1 deg. on the average of 247 ft.; from 0 to
3,000 ft. 11-8 deg. or 1 deg. on 255 ft. ; from
0 to 4,000 ft. 15°2 deg., or 1 on 263 ft. ; from
0 to 5,000 ft. 185 deg.; or 1 on 271 ft.; from
0 to 10,000 ft. 31°0 deg., or 1 on 321 ft. ; from
0 to 15,000 ft. 42-1 deg., or 1 on 356 ft.; and
from 0 to 23,000 ft. 517 deg., or 1 deg. on
the average of 445 ft. These results, showing
the whole decrease of temperature of the air
from the earth up to 23,000 ft., differ very
considerably from those with a clear sky. In
the latter case the numbers showing the
average increase of height for a decline of
1 deg. of temperature from the ground, are
all smaller than those with a cloudy sky at
the same elevation. The experiments show
that a change takes place in the first 1,000 ft.
of 1 deg. on an average in 162 ft., increasing
to about 300 ft, at 10,000 ft. In 1862 this

space of 300 ft. was at 14,000 ft, high, and in
1863 at 12,000 ft. ; therefore the change of
temperature has been less in 1863 than in
1862, and less in1864 than in 1863. The ex-
periments have all been taken at different
times in the year. Without exception the
fall of 1 deg. has always taken place in the
smallest space when near the earth.

The observations upon the second head, for
determining the degrees of humidity of the
air, when treated in a similar manner to the
preceding, show the law of moisture to be,
with a cloudy sky, a slight increase from the
earth to the height of 3,000 ft. After this a
slight decrease occurs to 6,000 ft., the degree
of humidity being at this elevation nearly of
the same value as on the ground. rom
6,000 to 7,000 ft. there is a large decrease,and
then an almost uniform decrease to 11,000 ft.
It increases again from 12,000 to 16,000 ft.
and then deoreases. With a clear sky the
law of moisture is shown to be a slight in-
crease to 1,000 ft., a considerable increase
between 1,000 and 2,000 ft., a nearly con-
stant degree of humidity from 2, to
5,000 ft,, and subsequently a gradual
decrease to 12,000 ft. The numbers at

ater heights become rather irregular.
%ether the sky was cloudy or clear Mr.,
Glaisher invariably found that, at extreme
elevations, the air became very dry, but, as
faras his experiments went, never quite free
from water. The results for temperature
were laid down on a diagram at the end of
1863, and the resulting curve was a hyper.
bola, Continuing this curve upward and
reading out the decrease of elevation, the
result would be that at the height of 50,000 ft.
the decline of temperature from the earth
would be 83 deg. At 100,000 ft. or 19 miles,
the decline wonld be 97 deg., at twice that
distance 106 deg., at 100 miles 112} deg., and
at 200 miles 115} deg. This shows that
large changes occur near the earth, amount-
ing to 24 deg. in the first mile, and becoming
less and less the further removed, until the
change from 100 to 200 miles is less than
3 deg. The foregoing results were deduced
chiefly from experiments made in the summer
and during the day. In order, therefore, to
ascertain whether that law held good at all
times of the year, experiments were made at
other seasons.. From these it was found that
the season and the time of the day influenced
the results very materially, the experiments
made daring the winter months differing
very much from the general laws.  The par-
ticulars of each ascent are such that they
cannot all be combined or all used in deducing
general laws. Recent ascents, made under
similar conditions to those from which the
laws of decrease of temperature were found,
when combined, do not affect the previous
results, but ascents made in winter differ very
greatly, and this deviation is of great im-
portance. Mr. Glaisher met a strong current
of air from the 8. W, nearly one milein depth,
which passed over this country on the 12th
January, and continued for many days, and
which must have exercised great influence.
This is the first instance of a stream of air of
higher temperature than on the earth
having been met with,  The observation
of this south-west current is highly
important, as bearing upon the very
high mean temperatures experienced during
winter, the probability being that the varia-
tions of our winters are due to its fluctuations.
The general result of the differences in the
law of decrease of temperature, lead to the
conclusion that the theoretical law of refrac-
tion now used must be abandoned, and that
every observatory will have to determine ita
own laws independently.

With regard to solar radiation, the
blackened bulb thermometer and Herschel’s
actinometer observations, Mr. Glaisher found
on the 31st of August last, that, at the heights
of 7,000 and 8,000 ft. the blackened bulb
thermometer, exposed to the full influence of
the sun, read only 3 deg. higher than the
shaded thermometer, On the 29th Septem-
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ber, at the height of 14.000 ft, the excess of
reading of the blackened bulb was 2} deg.
only under a bright sun ; the increase of read-
ings of the actinometer was from 3 to 5
divisions only. At 13,000 ft. the excess of
the blackened bulb readings increased to 4
and 5 deg., and the increase in one minute of
the actinometer readings was 7 to 8 divisions.
At the height of 3,000 and 4,000 ft, the influ-
ence of the sun increased, raising the blackened
bulb to 7 and 8 deg. in excess of the shaded
thermometer ; the scale readings of the acti-
nometer increased to 20 and 25 divisions in
one minute, and on reaching the ground the
increase in the same time was from 45 to 50
divisions. On some occasions the readings of
the shaded and exposed thermometers have
been found to correspond, whilst in others
the blackened bulb thermometer has read
lower than the shaded thermometer. Hence,
it appears that the heat ri.ﬁs in their passage
from the sun pass the small bulb of a ther-
mometer,communicating little or no heat to it.
Herschel's  actinometer invariably gave
similar results. The inference is, that the
heat rays from the sun pass through space
without loss, and become effective in propor-
tion to the density of the atmosphere or the
amount of water present through which they
pass. Another point established by practical
observations is, that the velocity of tho air
at the earth’s surface Jis much less than at
high elevations. On one occasion the
balloon traversed a distance of 95 miles in
2 hours 47 seconds, the horizontal movement
of the air on the earth in the locality tra-
versed being registered as 33 miles during
the above time. On another occasion a trip
of 35 miles was accomplished by the balloon
in the same time that the air travelled 8 miles
on tho earth, Still greater was the differ-
ence in another instance, when the distance
traversed by the balloon was 70 miles, and
the distance traversed by the air below was
recorded as 6 miles only. From a series of
experiments the conclusion is that at high
elevations a considerable increase occurs in
the velocity of the air, which increase, how-
ever, is not constant in relation to the velocity
at the surface of the earth. Observations
also determine the existence ot widely differ-
ing currents in the atmosphere, the wind in
some cases having been found to change from
east to west in the course of a voyage. Re-
t;pect;ingi the comparison of the temperature
of the dew point by different instruments, it
is found that in all the experiments there is
no certain difference in the determination of
the dew point by Daniell’s and Regnault’s
hygrometers. Tgis temperature, determined
by the use of the dry and wet bulb thermo-
meters, appears to be very closely a})proximate
to the resugzs obtained by either of those in-
struments. The balloon, as we find it,
certainly claims a position among the most
important of human inventions, and will con-
tinue to do so if even it remains an isolated

wer. But this is not its probable fate; it

as already done for science that which no
other power has accomplished, and there are
-n.rouns us growing signs of its further utili-
sation,

DIFFUSION OF GASES.

HE recent application by Mr. Ansell,

of the Miut, of the principle involved

n the action of gas diffusion, to the construc-
tion of life-saving apparatus for coalpits and
mines, has imparted new interest to the sub-
Ject, and converted a scientific curiosity into
a valuable fact. It has long been noticed
that the laws which governed the movements
of mixed gases were of a totally different
character to those which operated upon mixed
liquids. In the case of the latter, for
example, they areinvariably found to arrange
themselves 1n layers, as it were, and in
exact accordance with their specific gravities,
the lightest finding their way to the surface
and the heaviest fo the bottom of the vessel
in which they might happen to be deposited.

From this fact the deductions were made that
no chemical action exerted itself to effect
their incorporation, and that by sheer force of
gravitation each liquid assumed its relative
position. 'With respect to gases, which also
vary in density to a very considerable extent,
no such separation takes place. If nitrogen,
the specific gravity of which may be taken at
972 thousandths of that of the ordinary at-
mosphere, be mixed in equal quantities with
carbonic acid gas, the density of which far ex-
ceeds the density of air, diffusion complete and
perfect at once takes place, and all portions of
this compound will be found to possess a
mean specifio gravit{; this happens whether
the heavier or the lighter gas be introduced
below the other. Again, carbonic acid gas
is twenty-two times heavier than hydrogen,
yet it readily ascends through it, the h gto-
gen descending through the denser bmg' till
ultimately an exactly uniform compound is
produced. Such, in brief, is the action of
gas diffusion, and which is found to be in-
variable, Perhaps, no scientific inquirers have
done more to establish a correct knowledge
of the molecular mobility of gases than Pro-
fessor Graham and his able coadjutor, Mr, Stoi-
kowitsch. These two gentlemen have patiently
and persistently experimented on the subject
for a series of years, and their labours have
been crowned largely with success. In their
first examination into the paradoxical move-
ment of gases of greatly varying densities,
they employed an apparatus of a very simple
nature, and which was termed a diffusio-
meter. This was nothing more than a plain
cylindrical glass tube ten inches in length and
one inch in giameter. It was closed at ome
end by a porous plate of plaster of Paris a
third of an inch in thickness. Bisouit ware
or graphite was subsequently found to answer
the latter purpose, that of closing the tube
equally well, porosity being the desideratum.
In the application of the tube primarily it
was filled with hydrogen gas over a mercurial
trough, a sheet of gutta-percha for the mo-
ment covering the porous plate and renderin
it impervious. On the removal of the gutta-
percha, gaseous diffusion through the pores
of the plate immediately took place, the open
end of the tube being still inverted in the
mercury, and in the space of forty minutes
the tube contained only atmospheric air.
During the process the mercury rose in the
tube to a height of six or seven inches, thus
showing the intensity of the force with which
the impenetration of different gases is effected.
The rapid passage of the gas through the mi-
nute pores of the plate is a remarkable phe-
nomenon, and it seems to demonstrate the
molecular theory comfpletely. In & mass it
would be impossible for the gas to penetrate
the earthenware medium at all. Molecules,
however, may be supposed to pass through it
wholly unimpeded by friction, for the smallest
pores that can be imagined to exist in the
late arc as tunnels in comparison with the
infinitesimal particles of o gaseous body.
According to the generally received hypo-
thesis, a gas consists of solid and perfectly elas-
tic atoms, which move in all directions and
with different degrees of velocity in different
gases. Confined in a vessel, the moving parti-
cles are constantly impinging against its sides
and occasionally against each other. If the
containing vessels be porous, then gas is pro-
jected through the open channels, and escapes.
Simultaneously the external air is carried in-
wards in the same manner and takes the place
of the escaped gas. To this atomic or mole-
cular movement is due the elastio force and
the power to resist compression possessed by
gases. This movement is accelerated by heat
and retarded by cold. Even when the same gas
is present both within and without the
vessel, or is in contact with both sides of
the porous plate, the action goes on with
equnf speed. Enough has now been said to
convey a clear idea of the remarkable effeots
of the diffusion of gases, and to lead to a more
exact comprehension of Mr, Ansell’s Fire
Damp and 5&8 Detector, to which we referred.

—t—
—

in a previous number of the Mgz y
MacaziNE (May 26th, 1865). Mr. Am?.
at present engaged in the introduction of his
gpf.a.ratus into several ¢ fiery” mines,and therg
is 1tt19 doubt that its sensitive action wil]
make it an invaluable appliance for the dis-
covery of mine gas or carguretted hydrogen,
and fo.r warning the miner of its presenee:
The principle u{on which Mr. Ansell’s varioy
modifications of the detector are based i un-
questionably that of Mr. Graham’s * Diffusio.
meter.” The merit of its application to the
purpose named is nevertheless entirely due to
the first-named gentleman. The recent fear-
ful catastrophe at Tredegar, and the verdigt
of manslaughter fwhich has followed it, give
additional importance to the subject in ques-
tion, and demand that Sir George Grey's
attention should be given to the matter.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE,

Ozygen as a means of Economising the con.
sumption of Coal-gas— Signalling at Ses by
Means of the Magnesium Light— Proposed
Method of Ventilating Rashoay Carriages—
The Question of Ozone v. Nitric Acid,

A COMPANY is being formed in Paris

to manufacture oxygen by the method
of M. Archereau, which” we described last
week. The use to which the oxygen is to be
anlied is that of economising the consumption
of coal-gas for lighting purposes. The com-
pany intend to lay down pipes side by side
with the existing gas-mains, and from these
mains to carry pipes into the houses or work-
shops of those consumers of ordinary gas who
may be willing to avail themselves of the
economy to be obtained by burning it in pure
oxygen instead of in atmospheric air. The
oxygen is to meet the carburetted hydrogen
only as the latter issues from the orifice of the
burner, so that there will be no danger of
explosions. As a coal-gas flame supplied with
pure oxygen gives out eight times as much

g [light as a similar flame supported only by

the diluted oxygen of the atmosphere, the
customers of the new company are to bumn
only one cubic foot of ordinary gas for every
eight cubic feet they burn now, and their
saving, after paying for the oxygen which is
to effect this great economy of consumption,
isto amount to fifty or sixty per cent. of the
amount of their present gas bills. Moreover,
they are to obtain a very much whiter and
more brilliant light than they get at present.
S‘t_xch is the promise ; we shall see what comes
of it.

Captain F. J, Bolton, the inventor of the
‘flashing” system of signalling, which he
introduced about four years ago, and which
the Board of Trade is about to incorporate
with the commercial code of signals, has re-
cently tried some experiments, at the instance
of the Government, with a view to ascertain
how far the magnesium light is adapted to be
used in signalling by his method. Only the
lime-light had been used for this purpose until
the evening of last Tuesday week, when
Captain Bolton, accompanied by Captain
Colomb, R.N., experimented with the magne-
sium light on board the ¢ Great Eastern,” then
lying off Shoeburyness, about six miles from
the shore. They were enabled to hold a lively
conversation with Shoeburyness, whence their
signals were replied to by means of the lime
light. The experiments proved the magne-
sium light to be quite as effective, for signal-
ling on Captain Bolton’s plan, as the lime light,
—than which it is at once much cheaper and
very much more convenient.

M. Seris, of Dax, has invented a system of
ventilating railway carriages which is said to0
do away entirely with that plague of dust to
which railway travellers have hitherto been
condemned in dry weather. We are not ac-
quainted with any particulars respecting hi*
method, but we are informed that it is shortly
to be tried, by the express order of the Em-

ror, on the line between Bordeaux &ud

oroenx,
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M. Auguste Larson, a young workman em-
ployed in the iron foundry of Messrs, Holm-
berg and Co., of Lund, in Denmark, has in-
vented a method of casting iron tubes by
pouring molten iron into a oylinder kept in a
state of very rapid rotation. The rotation of
the cylinder has the effect of forcing the liquid
metal against the sides of the cylinder, and
the result is'a tube of perfectly even bore.
Messrs. Holmberg and Co. have tented this
invention both in Denmark and in France.

Many chemists have supposed that ozone
cannot come into contact wit hnitrogen with-
out instantly combining therewith to form
nitric acid, and have therefore maintained that
free 0zone never exists in the atmosphere, and
that when the papers which are used as a test
for ozone are supposed to indicate the pre-
senoe of that body in the air, what they really
indicate is simply the presence of nitric acid.
M. Hozeaux, whose discovery of the perio-
dicity of the variations in the quantity of ozone
in the atmosphere we recently recorded, has
set this matter at rest by applying Boussin-
gault’s exceeding?' delicate test for nitric acid
to papers prepared with starch and iodine and
rendered blue by the action of the atmosphere.
If the coloration of these papers had been due
to nitric acid, Boussingault’s test would cer-
tainly have shown the presence of that com-
pound; but not the least trace of nitric acid
was detected in them, so that their coloration
was unquestionably occasioned by free ozone.

NORTHERN INSTITUTE OF MINING
ENGINEERS.

THE general anuual meeting of the members of
the North of England Institute of Mining Engi-
neers commenoced its sittings in Manchester, on
the invitation of the South Lancashire and
Cheshire Ooal Association, in the Lecture
Theatre of the Royal Institution, on the 1lth
instant. The chair was taken by Mr. J. T. Wood-
house, one of the council of the institute, in the
absence, through illness, of Mr. Nicholas Wood.
The first paper read was by Mr. Joseph Dickin-
son on *8ome of the leading features of the
Lancashire Coalfields.” This was followed by a
per on * Direct-acting Pumping Engines and
direct-acting Winding Engines,” by Mr. J.
Knowles. The next paper was on “ An improved
plan of Drawing 0055," by Mr. Robert Aytoun,
after the reading of which Mr. Morley delivered
an address on the subject of Sufeg Cages. At
the oconclusion of this address Sir E. Armitage's
Cotton Mill at Pendleton was visited by the
members, who afterwards inspected the Pendle-
ton Colliery, one section proceeding to Olifton
Hall Colliery. On Wednesday the arrangements
for the day comprised visits to the North-West-
ern Com ‘s locomotive and engineering works,
and the Bessemor Steel Works at Crews, and the
Kirkless Colliery and iron furnaces, and Lord
Crawford’s new cannel pits at Wigan, The
meeting at the Royal Institution was resumed on
Thursdey, when Mr. Maddison gave some parti-
culapg of the pumping engines in use at the
Thoynhill Collieries. Mr. Gilroy read a paper
on “The Coal-washing Apparatus in use at the
Inoe Hall Collieries.”” This was followed by a
paper on “Tail Ropes,” by Mr. Greenwell;
afler which the members proceeded to Mesers.
Platt’s machine works at Oldham. The closing
meeting was held on Friday morning, at which
Mr. Embleton read a paper on ‘A Coal-cuttin
Machine,” which was followed by one on *
New Water Gauge,” by Mr. Daglish, the inven-
tor. Upon the conclusion of this paper thanks
were voted to the Council of the Royal Institu-
tion for the use of the rooms, to the local secre-
tary, Mr. Peace, to the gentlemen who had con-
tributed papers, and to the Chairman, with which
the proceedings terminated

ARTIFICIAL LEATHER.

Mz. RicuaRD BEARD, jun., ofthe Panonia Works,
Clapham, and Mr. Walter Downing, of Lachmere,
Battersea, have obtained letters patent for an
invention for improvements in the manufacture
of artificial leather, and in colouring, dyeing, or
finishing the same, which latter improvements
are also applicable to the coloaring or dyeing of
the ordinary leather cloth.

The following is the manner in which the pro-
cess of manufacturing artificial leather is carried

out :—One or both sides of a fabric, by preference
an open linen cloth, are first coated with a com-
position of oils and resins or gnms as hereafter
described, and a fleece or fleeces of cotton or
other fibre are made to adhere thereto by means
of pressiu.‘{) rollers. The most ready method is
to spread, by the ordinary steam-heated spread-
ing machines, the composition on one or both
sides of the fabric and pass the same through
steam-heated rolls, also ing through the rolls
the fleece or fleaces of fibre on ome or both of
its sides. When it is desired that the surface of
the fleece when on the fabric should be left clean
and not be penetrated too much by the compo-
sition, the rollers must only be slightly warm and
not much pressure applied by them to combine
the material ; when this is not of consequence, a
more complete union and a better result will of
course be obtained by pressing firmly and allow-
ing the composition to penetrate. In this case
it may be neceseary to keep the rollers lubri-
ocated with ground talo (French chalk), or other
convenient substance which will prevent the
materials from adhering to them, and also the
folds from sticking together as they are wound
off, or from the pressing rollers. The fabrio
and fibre thus combined should then be hung in
a warm temperature that it may completely dry ;
thereby the oil composition becomes perfectly
oxidised. It will then be insolabie by the oil
compositions usually employed in the manufac-
tare of leather cloth, which can then be spread
over the surface in successive coats, as is usual
in the manufacture of leather oloth, whereby the
side 8o dressed may be made to assume the
appearance of dull or japanned leather, as may
be desired. In some cases, in order to obtain
increased thickness of fibre, the surface is spread
again with the same adhesive composition as at
l;‘::'t adopted, and another fleece is attached as
ore,

Ground leather, or other similar dust, is some-
times applied on one side of the fabric, either
with or without the fibre, 8o as to give the
appearance of leather on the back side of the
manufactared material. This may be done by
throwing in the ground leather or other dust,
either in addition to the fibre or in place thereof,
as the fabrio is passing into the rolls, so that the
whole may be well pressed together; or the
leather or other dust may be applied separately,
ag directed for additional thickness of fleece. As
little composition should be used in uniting the
fabric and fibre as will firmly bind all together,
8o that the manufactured material may remain
a8 soft as possible, but when desirable the com-
bined material may at any stage of the dressin,
or coating with the ordinary compositions mg
in making leather oloth be dressed with the
oils or grease employed in currying leather,
which will, as with leather, give softness and
flexibility ; a small quantity will of course suffice.
When the artificial leather is to be japanned,
then this application of non-drying oil or grease
must precede the japanning. The composition
for uniting the fabrio and fleece is by preference
made by a mixture of boiled oil or boired oil and
oil sorapings and reeins or gums 80 prepared that,
when dried or solidified by absorption of oxygen,
the combined fabric and fibre and composition
shall not become hard or brittle, but whilst the
adhesiveness and oohesiveness requisite are
obtained, the flexibility of dried oil is maintained.
The proportions of oil and resinous matter may
vary according to purposes and quality of
material required to be made therewith, and
the kinds of oil and of resinonus matter may vary
in themselves and in proportion one to the other,
according as their relative qualities and charac-
teristic natures or properties vary, that is to
say, that if very hard resins are used, then a
greater proportion of non-drying oil may be
desirable, also if a larger proportion of dried oil
sorapings is8 boiled with the oil, then less
reginous matter may suffice; the following has,
however, been found a good combination:—
56 1bs. linseed oil; 56 lbs. dried seraping of lin.
seed oil, both boiled to as thick a consistency as
poasible; 7 lbs, common rogin; 21 lbs. Burgundy
pitch; 7 lbs. commonest india.rubber (if in a
resinous state from decomposition it will still
avail). The whole having been melted together,
add about 5 1ba. cod oil or other non.drying oil,

ind the whole in convenient steam-heated mix.
ing rolls, with from 30 to 35 lbs. white lead (dry)
or burnt umber or other driers. This must be
spread warm, and if of too thick a consistency
may be thinned with some volatile spirit, such
a8 mineral naphtha,

In some cases in place of applying the oil com-
positions used in the manufacture of leather
cloth to the fabric coated with fibre, the surface
coating of the fibre that has been applied to the
fabric is dyed, and for this purpose (by pre-
ference) the aniline dyes are employed. The
surface of the material may then be varnished
with a suitable varnish. Insuch cases the sur-
face of fibre must be kept clean; atthe same
time it must be pressed as fat as possible, Tbis
surface is then coated with a small quantity of
gize or albumen, and dyed by floating over it
the desired dye, the process being repeated as
may be requisite to get a good surface colour,
the fabric being pressed between rollers between
each coat. The surface may then be varnished
with any suitable elastic varnish, '

In order to colour leather cloth manufactored
as hereinbefore deecribed, or leather cloth other-
wise manufactured, the dyes employed are
obtained from aniline and its homologues; this
is effected by dissolving the orystals of the
aniline dyes in fusil oil that has been rendered
anhydrous. To render fusil oil anhydrous gum
arabio is mixed with it, by which the water will
be absorbed, the gum arabic will settle to the
bottom of the vessel containing the oil, and the
oil may then be drawn off; other means may,
however, be employed for rendering the oil
anhydrous. The inventors prefer to dissolve in
a gallon of the oil half an ounce of roseine or
other orystals, but this will vary according to
the shade of colour desired. When the colonr
bas been dissolved in the oil, two flnid ounces of
sulphuret of carbon and one ounce of ether are
added to it. In order to colour leather cloth
with this mixture, the surface of the leather
cloth is floated or painted over with it, and the
oily compositions of which the surface of the
leather cloth is composed skould have pigments
mixed with them of somewhat the same colour
as the colour with which it is to be subsequently
coated. This process may be repeated to get
deeper and richer effects of colour, and spirit
varnish may or may not bé mixed in small pro-
portions therewith, for all or only the last coat
of dye. The ooatings of dye dry at ordinary
temperatures. In order to produce a bronzed
effect on leather cloth by the use of aniline dyes,
the surface is covered with the aniline dyes dis-
solved in spirit. For this purpose four ounces
of roseine or other orystals are dissolved in one
gallon of pyroxilio spirit; four ounces of acetic or
sulphuric ether are added thereto. After coat-
ing the surface of the leather oloth with this
solution it is subsequently coated with any suit-
able varnish. The advantages gained by the
above improvements are, firstly, an artificial
leather is obtained, more closely resembling
leather by reason of not showing the threads of
the fabric on which it is made as is the case with
ordinary leather cloth. Next, from the fabric
and fibre being united with a composition, the
artificial leather oan be cut with & raw edge with-
out tendency to ravel out as in an ordinary
woven fabrio. A much less expensive fabrio
can also be employed thsn in ordinary leather
oloth, and at the same time the artificial leather
or leather cloth possesses increased strength. By
the dyeing process increased richness of colour
is attained at a less expense than heretofore,
and a nearer approach to the appearance of
leather is gained, together with greater dura-
bility than is obtained by the painted and
varnighed surface of ordinary leather cloth,

LINDNER’S BREECH-LOADING CANNON.
THE principle of muszle-loading undoubtedly
possesses great advantages, inasmuch as the
weapon in which it is adopted is endowed with
a maximum strength and simplicity. But in
strictness it is not a matwral method of placing
a charge at the bottom of the bore; indeed, it is
exactly the reverse, as in loading at the muzzle
we commence at the wrong end. It is furthest
from the vent, or rather from the seat of the
charge, and at the same time the most
dangerous. But from the advantages it other-
wise offers, it is clear that early artillerists were
wise in adopting it, and that we should not be
justified in departing from it, unless we counld
gain more in rapidity of fire, convenience of
Joading, accuracy, and range, than we shounld
necessarily lose in endurance and simplioity of
manufacture. However, there can be no doubt
now that, in all countries where labour has
secured the assistance of modern machinery, the
old principle of muzzle-loading has fallen into
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astavour. England was the first power to in.
troduce breech.loading artillery; and although
the Armstrong gun possesses many remarkably
good qualities, it is unquestionably open to
several well-founded objections. We will only
now refer to the breech arrangements, and there

—_—

LINDNER'S BREECH-LOADING CANNON.

Fre. 1.

to make it capable of acting as a good obturator.

The accompanying illustrations represent a
system in which these two objects appear to
have been successfully attained. In the en-
gravingr, fig. 1 is an outside view of a breech-

F1a. 2.

we find two very serious drawbacks. Firstly,
the vent-piece has to be lifted up, drawn out,
and sometimes even detached from the gun;
this involves an early limitation of power, and
opens the way to contingenocies of & dargerous
nature. Secondly, the vent-piece does not shut

Edward Lindner, and the patent for which is being
worked by Mr, Louis Sterne, of 25, Old Broad.
street, London. Fig.2 isa longitudinal section,
taken,vertically through the breech, and fig. 3 a
section taken horizontally through the same part ;
both showing the arrangement of the screw and

F1a. 8.

off the gases from the mechanism, whence foal-
ing promptly takes place. It would, therefore,
be very desirable, supposing the Armstrong

Fia. 4.

principle of & concentric hollow sorew combined
with a movable breech-piece to be correct, to
wavoid detaching the latter, and at the same time

the breech. Fig. 4 shows the manner in which
the breech-piece is withdrawn laterally from its
position after firing. It will be observed that
the hollow soréw terminates at the fore-end
with a kind of clasp ring a a, figs. 2 and 8, half
of which is cut away. The breech-piece b is
grooved at the rear, and so as to agree with the
half-ring of the sorew. It follows that as the
screw recedes or advances, the breech-piece will
neocessarily either recede from or advance to-
wards the bore. To turn this movement to
account for shutting off the gases, the front face
of the breech-piece is cup-shaped, as shown in
the vertiocsl and horizontal section of the breech
inc. The cup is forced into the bore on the
sorew driving the breech.piece home, and is,
vice versa withdrawn, on the screw receding
with the said breech-piece. A horizontal aper-
ture, fig. 4, is made in the walls of the gun to
admit the vent-piece b; so that by seizing the
handle of the latter, and drawing it on to the
support d, the bore can be opened, and the tnbe
inserted at i. From the foregoing description
will be seen the advantages the Armstrong sys-
tem would derive from this arrangement. By
this simple improvement,thevent-piece is grasped
by the screw, which prevents the ocourrence of
any of the evils attending the Armstrong gun.

loading cannon which has been invented by Mr.

MINIMETRIC ANALYSIS.
By De. Axevus SmITH.

AT a meeting of the Literary and Philosophical
Society Dr. Angus Smith explained a mode of
analysis which he has called minimetric. The
idea, he said, may perhaps not be quite new, but
it is well to give the method a name. It isbased
mainly on the fact that we can retain in the me
mory with great exactness the character of a
cipitate of a given degree of translucency. For
carbonio acidthe author finds a precipitate of car-
bonate of baryta caused in baryta by ‘2515 cab. c.
of carbonic acid, or nearly three times that
amountin lime water. Ifthe carbonicacidinairis
sought, the air is made to act on the baryta until
the precipitate is obtained. Inother words we
use the smallest measure of air which will produce
the precipitate. For this reason the name “ mini-
metric "’ is adopted. The plan may be used for
hydrochloric acid, sulphuric and sulphurous
acid, sulphuretted hydrogen, &c., and probably
has been used frequently without bringing it
forward as a method for aoccurate use. fgto
ways of using this mode of mnalysis were de.
scribed. The first was by use of a finger pump,
an elastic ball with two valves. When pressed
the air was driven out, and when expanding the
air was drawn through the liquid. The air and
liquid were then shaken together. This was re-
peated until the precipitate was attained. One
easy method of finding the precipitate for ocom-
parison was by shaking half an ounce avoirdupois
(1417 cub. c.)with 23 oz. of air in Manchester,or
nearly 30 oz. in London, or elsewhere, acoording
to residence. Experiments made with this
apparatus show it to be extremely delicate. The
carbonic acid in the air of a room can be esti.
mated in a few minutes,

A table is made of the following kind, but it must
be adapted to the size of the bulb. The accom-
panying cut shows the bottleand finger pump.

For very bad air smaller bulbs were shown, sueh
as were recommended for workshops, mines, &c. ;
a convenient size for common life is here given :—

No. of Strokes
of the Fioger | Fer oot ol O i i
p, or No. | nic Acid indicated the  Air of the
of Ballfulls of in the Air. Ball
Air. .
Grammes.
1 60 02515
2 30 0'1387
3 20 0 0838
4 18 00629
5 12 0°0503
6 10 0°0419
1 0'8 00359
8 015 00316
® 066 00379
10 0°086 60251
u 0064 00329
12 00499 0°0309
13 0'0460 00188
14 00438 00180
15 0°0399 00187
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In all cases only half an ounce of baryta solu-
tion was used.

Minimetric House and Workshop Method.—
This method is partly described in the report on
the air of mines, and long tables given. There
were shown two modes of using it—first, with
baryta water ; second,with lime water. Suppose
we desire to know if the air contains more than
004 per cent. of carbonic acid, we fill a bottle
containing 5:422 oz. with air by pumping as else-
where described, with'a little finger pump, and
shake it in half an ounce of baryta water. If there
is any precipitate at all, the amount of carbonic
acid in the air is above 004 per cent. This
would indicate that the air is less pure than
outside. If we allow 006 per cent. of carbonic
acid in a room, we take ® bottle of the size of
86 4 0'50z.—4°1 oz., or 116-23/c.c., and if,aftera
trial as before we find a precipitate, however
small, or a decided, although slight milkiness,
the air is deteriorated beyond 0'06. This relates
to dwelling-houses. If for workshops } p.c. (0-25)
is allowed, a bottle of 0867 +-0'5 0z. =1'367 oz.
or 38744 c.c. is sufficient. This could go into
the waistcoat pocket. If 0°5 or 4 per cent. is
permitted,a bottle of 0433 +4- 05 oz. is enough =
0933 oz. or 26°475 c.c. This amounts to nothing
move than shaking an ounce bottle. The addition
of half an ounce is for the baryta water.

The lime water method will probably be
adopted more usually, as lime is so common.
The experiment is exactly the same as with baryta
water, but larger bottles are required.

0°06 carbonic acide in the air gives no precipi-
tate or milkiness when } oz. of lime water is added

to a bottle of the air containing............ 109 oz.
(=309 cub. cent.)

0-25 ditto ditto 2997 oz.
(=84"958 cub. c.)

05 ditto ditto 1-748 oz.

(=49°664 cub. c.)
The author said that by this simple method the
greatest rofinement could be attained.

NON-EXPLOSIVE GUNPOWDER.

WEe recently noticed the discovery, by Mr. Gale,
an eleotrician, of Plymouth, of a method where-
by guupowder mﬁ be rendered explosive or
non-explogive at will. Some iateresting experi-
ments, illustrative of this discovery, were made
last Satarday in & large tent at the Wimbledon
rifle gathering. The process, which is very
simple, consists of mixing two parts of dark im-
palpable powder with the ganpowder to be ren.
dered non-explosive, thoroughly incorporating
the two, and the operation is complete. The
mixture at first sight differs little in appearance
from the impalpable powder itself, except that
on close inspection the shape of some of the
graing of gunpowder can be detected. Each
grain of gunpowder isisolated by an envelope of
the impalpable or non-explosive powder, and as
a oonsequeunce, when fire is applied to the mix-
ture, the gunpowder will only explode grain by
grain ag the firereaches it. A quick match was
thrust to the bottom of a bowl of the mixtare
and set on fire. After the match had burnt Le-
neath the surface a few grains of powder were
exploded one by one until the match was con-
sumed. To render the powder again explosive
all that is necessary is to place the mixture in a
fine sieve and sift away the non-explosive
powder. The separation appareutly can be
perfectly effected. No particles of the non-ex-
plosive powder adhere to the gunpowder, which
burns after the operation as rapidly and with as
little residunm as before. The inventor states
that in ive minutes a barrel of gunpowder can
be rendered non-explosive, and in another five
minutes be restored to its original combustible
condition. A shell might burst in a store of
this mixture in bulk without any explosion ex-
cept that of the shell itself. Gunpowder so
treated may be stowed with perfeot safety in any
common shed or warehouse, and stowed also in
bulk, Another reason why great care requires
to be exercised in storing gunpowder is, that it
abeorbs moisture from the air very readily, and
if not kept thoroughly dry soon becomes unfit
for use. The non-explosive powder is stated by
Mr. Gale to be in this respect totally different
from gunpowder; that is to say, it does not
absorb moisture from the atmosphere, and, as a
oonsequence, it protects the gunpowder with
which it is mixed. The inventor burnt some
gunpowdor which he stated had been kept for
months in the mixed form under an open shed.

In spite of this exposure, the grains of gun-
powder were ns hard, and the combustion as
rapid and complete, as if they had just come
from the corning mill. 1t is trune that the bulk
and weight of the mixture are three times as
great as that of the gunpowder itself, but it can
be stored in bulk in very littlo if any greater
space than is required by gunpowder in barrels;
and, as regards the question of carriage, there
is no doubt that, for commercial purposes, three
tons of the non-explosive compound would not
cost 80 much as one ton of gunpowder, Mr.
Gale has been ordered by the Secretary of State
for War to attend immediately before the
Ordnance Select Committes, and submit his
discovery to thoir investigation.

THE LXEDS ASSOCIATION OF
FOREMEN. )
A soctery of managers, foremen, and drafts-
men connected with the engincering trades of
Leeds and district has lately bcen formed. The
association is established for the purpose of
bringing together those engaged in the direction
and superintendence of engineering works ; for
mutual acquaintance, and promoting more fre-
quent exchange of opinions on interesting ques-
tions constantly arising from the yrogreosive
nature of the mechanical trades ; ard for the for-
mation of a library of standard mechanical and
scientific works. Also, for bringing under the
notice of members any subject or invention
which, from its novelty, usefuiness, or otherwise,
may be instructive or interesting. Further, to
grant pecuniary assistance to such members as
may require it. This association proposes not to
discuss on any occasion the politics of the trade.
It has no secrets, but courts rather complete
publicity. Its objects are solely philanthropic
and instructive, tendingto assist its members in
creditably filling the important posts confided to
them. The inaugural meeting was held on the
29th of June last, when the address was deli-
vered by the president, Mr. Thos. Harrison, of
the Steam Plough Works, in which he called
attention to the objects for which the society
had been formed, congratulated the members
upon the number of names already upon the
books, and particularly requested their attention
to the real value that might result from such aa
association. It was also specially noted that the
society was totally distinct from any trades’ union.
By following in its integrity the course mapped
out by its founders, this association will wulti-
mately prove of great benefit, notlonly to its imme-
diate supporters but also to collateral branches
of engineering industry.
————
THE ERICSSON GUN.

ANoTHER wrought-iron gun has been brought
forward for trial in America. It is the invention of
Mr. John Ericsson. This gun is of novel ocon-
struction and valuable results are expected from
it by its inventor. It is of 18-inch bore, and is
composed of a barrel or cone of wrought iron,
forged in the usual manner. This barrel is thick
enough to give the necessary strength im the
direction of the axis. To resist rupture in the
opposite direction, it is surrounded by broad
plate iron rings of the finest wrought iron, put
on in a peculiar manner by hydrostatic pressure.
These rings are of course without welds, and
their fibrous character is preserved as exist
in the gun. According to the New York Army
and Navy Qazette, this gun has undergone two
official trials, during which the charges were
gradually increased to 75 lbs. of fine powder,
and the elevation to 35 deg. The result was a
range exceeding 54 miles at this elevation, with
a solid spherical shot. Owing to tho severe
strain put upon the trunnion band by the recoil
at this great elevation, it fractured. Several
fissures also showed themselves in the bore, a
circumstance which is quite common where the
bore is made of wrought iron. In the Horsfall
18-inch solid-forged gun, for instance, fissures
larger than these showed themselves after halt a
dozen rounds; but the subsequent career of that
piece, with greatly increased charges, proved
that they did not practically affect its strength,
which is the prime condition. But this diffculty
miﬁlt be surmounted by inserting a steel lining
within the gun to protect the wrought iron from
the action of the powder gases; but what is
better still, is to construct tho barrel or core
wholly of steel. Wo should then have the ano-

maly of a built-up gun without a single weld in
it. It is understood that a gun on this plan will
shortly be commenced. We hope the most san-
guino expectations of Mr. Ericsson may be
realised in the construction of n gun strong
enough to project a_ spherical steel shot, with
100 1bs. of powder. Mr. Ericsson is working in
the right direction. Strength, endurance, calibre,
are the essentials of the * coming” gun.

ON THE CONSTRUCTION ANP WORKING
OF THE CLYDE STEAM DREDGERS.*

Br Mz. AwprEw Duxca¥, or GLASGOW,

TnE improvements in the chaunel of the river
Clyde were commenced in 1770,ander the direc-
tion of Mr. Goulbourne of Chester. At that
time the navigable depth to Glasgow was only
3 ft. at high water spring tides, with 1} ft. at
low water; while the high water of neap tides
did not reach Glasgow at all. The river was
crossed by seven fords, one being as far down
the river as Dumbuck, about twelve miles below
Glasgow, which had only 2 ft. depth over it at
low water. The first operation seems to have
been the removal of the Dumbuck ford; and
numerous oross jetties were afterwards shot out
from either bank as far up as Glasgow, for the
purpose of narrowing the channel, their outer
ends being subsequently connected by parallel
dykes. Soon after 1798, a few ploughs and
a dredging machine worked by manual labour
were employed in deepening the shallowest
places; and the result of these operations was
to enable vessels drawing 6 fi. of water to come
up to Glasgow at high water spring tides.

By the introduction of steam dredgers upon
the Clyde, very important improvements have
been effected in enlarging the channel of the
river. In 1824 the first steam dredging maochine
was obtained, which now belongs to the town of
Dumberton, and is at work on the river Leven,
ranring out from the foot of Loch Lomoud into
the Clyde. By that time the Liverpool traders
were coming up to Glasgow at high water spring
tides, drawing 11fc. of wator. In 1831, there
were two vessels drawing 13 ft.; in 1836, six
vessels drawing 15ft.; in 1839, one drawing
17 ft.; in 1863, two drawing 19ft.; in 1860,
eight drawing 19 ft.; and in 1863, two vessels
drawing 21 fc. arrived at Glasgow. The register
tonnage of the vessels arriving and departing
from Glasgow now exceeds three millions
annually ; aud the minimum depth of the river is
now not less than 12 ft. at low water, with a rise
of 9 fl. at average spring tides and 7 ft. at neap
tides. The deepening and widening of the
channel is still in progress, and more powerful
machinery is in course of econstruction in order
to hasten on the work. The depth which is now
contemplated throughout the whole length of the
river up to Glasgow is 15 . at low water, giving
24 ft. depth of high water atsprivg tides and 22 ft.
at neap tides.

As regards the deposit to be removed from the
river bed, the greater portion of it comes from
the drainage og the city, all the sewers of which
disobarge into the harbour, where the deposit
lodges; also a considerable quantity of sand is

down from the upper reaches of the
river by the land floods, and lodges chiefly above
Glasgow bridge. One of the two large double
dredging machines is kept conetantly at work in
the r, the maintenance of which costs
about £11,000 annually, and three-fourths of this
amonnt may be said to be due to city sewage. The
entire dredging plant of the river consists of two
large double dredgers, and three single dredgers,
making five in all; comneccted with which there
are 350 punts, each capable of carrying 8 cubio
yards or 10 tons of material ; one tug steamer of
80-horse power ; and four screw hopper barges;
each capable ot carryimg 300 tons. During the
last twenty years, 8,114,872 cubic yards
or 10,143,590 tons of material have been removed
by dredgivg ; last year’s work. ending June, 1864,
being 632,272 cubic yards or 790,340 tons.

The following is a general desc:iption of the
two large double dredgers, Nos. 1 and 6, the
latter of which is shown in the engravings, fig.
1 being a longitudinal, and fig. 2 a transverse
section. The first double dredger, No. 1, was
constructed in 1851 by Messrs. Murdoch Aitken
and Co., of Glasgow. The hull is of iron, 98} ft.
long, 31 ft. broad, and 10 fi. deep, drawing 5 &.
of water. The engine is a direct-acting marine

* Read before the Institution of Mechanical Engineers,
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engine, with oylinder 27 in. diameter and 3ft.
stroke, and makes about 33 revolutions per
minate. The boiler is a flue boiler with four
farnaces, worked at a pressure of 4 lbs. above the
atmosphere, and burning about 44 cwt. of coal
per day of 10 hours. The bucket frames are of
timber, trussed with iron rods, and the buckets
can dredge in 22} ft. depth of water. The
buckets are 38 in number in each well, and each
contains when quite full 3} cubic feet. The
motion is communicated from the enogine to the
upper tumbler by cast-iron shafting. The tumbler
makes about 6} turns per minute, or 13 buckets

OLYDE STEAM DREDGERS.

ing over the stern ; but this plan has the disadvan.
tage of causing a loss of time while the punts are
being shifted after each has been filled. Another
disagvantage is that when working during flood
tide in the lower reaches of the river, where the
ourrent i8 much stronger than in the harbour,
the punts become nearly unmanageable, the
current forcing them so hard against the stern
of the dredger, which is always moored with its
bow up stream, as to render the shifting of the
punts when filled a work of considerable labour ;
8o much 8o, in fact, that working on the flood
tide in the lower reaches of the river was

Fi1c.2

per minate ; but as the buckets are never quite '

full, the quantity lifted when working in good
material is about 10 tons in 4 min., or about 2
cubio feet per bucket. Taking the year ending
June, 1864, the total quantity of material lifted
by this dredger was 143,360 cubic yards or
179,200 tons ; and as the total number of engine
hours was 2,483, the average quantity lifted per
dA{‘ of 10 hours was about 720 tons.

he material is discharged over the stern of
this dredger, which arrangement was preferred
to discharging at the sides, inasmuch as less
room is occupied in filling the punts by discharg-

avoided as much as possible. The cost of this

dredger was £8,500, The crew required to work !

the dredger and punts consists of eighteen in all,
namely :—Captain, mate, engineer, fireman, bow
craneman, sternman, wellman, two deckhands,
cook, watchman, and seven men connected with
the punts. The expenses of working during the-
year ending 30th June, 1863, were :—Wages,
£016 19s. 2d.; coals, £204 10s, 7d.; stores,
£78 11s. b5d.; total working expenses,
£1,195 1s. 2d.; aud the average annual cost of
repairs is about £580.

e other large donble dredger, No. 6, shown

in the engravings, was constructed in 1855 by
Messrs, Thomas Wingate and Oo., of Glasgow,
and is arranged so as to disoharge over tbe
sides, in order to obviate the complaints brought
against the previous dredger when working in
the lower reaches of the river, for which this
one was principally intended and is generally
used. The crew required to work this dredger,
exclugive of the ocrews on board the screw
hopper barges, is twelve in all, namely,—ocap-
tain, engineer, fireman, mate, cook, watchman,
and six deckhands. Previous to the hopper
barges being substitated for the small punts,:
tkis machine required a crew of twenty-one.
The expenses of working during the year ending
June, 1863, the hopper barges being used,
amounted to,—Wages, £562 1s. 4d.; ooals,
£171 18. 6d.; stores, £95 4s. 6d.; total working
expenses, £828 7s. 4d. The annual average cost
of repairs is about £980, being considerably
more than in the case of No. 1 dredger; for as
the latter is working in a soft soapy aludge, the
buckets and links do not get cut up so soon as
if working in sand, as in the case of No. 6. The
dredger is built entirely of iron, and is 180 ft.
long and 38 ft. broad, with a flat bottom, and 5 ft.
draw of water; the plates are 7-16ths in. thick
at the bottom, and 6-16ths in. at the sides. The
two boilers A A fixed in the centre of the vessel,
are low pressure oylindrical flue boilers, 6 ft.
diameter and 156 ft. long, working at 3 lbs. pres-
sure above the atmosphere; and the ocoal con-
sumed is about 24 tons per day of temn hours.
The engine B is a single side.lever condensiog
engine, with 387 in. cylinder and 8 ft. stroks,
' running at an average speed of about thirty-two
I revolutions per minute, and driving the tumbler
| shafis C O of the two bucket frames D D at the
reduced speed of six revolations per minate, by
| two sets of spur gearing, consisting of mortice
wheels and cast-iron pinions. Either set of
buckets can be stopped and started indepen-
dently of the other by means of clutch boxes
worked by levers upon deck.

The power is communicated to the tumbler
shaft O O through friction wheels E E, which
are adjusted so as to transmit onliym: definite
amount of power, amd to slip round ly when-
ever the resistance exceeds that limit, from the
buckets cutting too deeply into the ground'or
meeting with any obstacle : by this means an
risk of damage to the machinery is preven
These friction wheels consist of one ring revolv-
ing within another, the inner one being keyed

upon the shaft, and having a cylindrical recess
of rectangular section turned in the ci ,
8} in, wide and 1 in. deep, in which fit & series
of cast-iron segment blocks. These are held in
recesses in the outer ring and are each pressed
against the inner ring by a set sorew, adjusted
to givo the required amount of friction for driving
the inner ring and the g::ring connected with it.
The bucket frames or dredging ladders D D con-
sist each of a pair of wrought.iron plate girders,
77 ft. long and 3ft. 9 in. deep in the centre
fixed parallel to each other with 3 ft.3 in. space
between them, and stayed together by transverse
plate stays. These frames carry a series of cast-
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iron rollers, upon which the bucket links travel ;
and & cast.iron tumbler Oand H, fig. 1, at the
top and bottom ends, over whioh the links work.
Each ladder is suspended at the upper end by
cast-iron dead.eyes, firmly bolted to the main
framing of the dredger ; through these dead.eyes
the upper tumbler shaft C passes freely, and
round them the ladder turns in being lifted or
lowered: thus the upper tumbler shafc O does
not bear any part of the weight of the ladder D.
Tho shaft C is of wrought iron, and works in top
aud bottom brass bushes in pillow blocks bolted
to the main framing of the dredger. Each ladder
works in a vertical well K, fig. 2, passing through
the bottom of the vessel. There are 41 buckets
to each ladder; t.hey are constructed of 5-16ths
of an inch wrought-iron plates, bent and riveted,
with a flat back, §in. thick, nupon which four
wrought-iron bars are riveted, having eyesat the
ends. These are connected together by two inter-
mediate links, 8in. square, and jointed with
2}in. steeled pins, the whole forming a contin-
uous ohain with 3 ft, pitoh of the links. The pins
are prevented from turning in the eyes of the
bucket links which are not steeled, and the eyes
of the intermediate links are bushed with steel
on the wearing side. In another dredger, No. 7,
which is the most recent construction, the plan
is adopted of inserting a bush of hard steel 5-8ths
of an inch thick into the eyes of the single links,
while they are hot; and when worn this bush is
driven out and another inserted, so that the eyes
of the links do not wear at all. The month of the
bucket is made 1} in, thick at the point, tapered
%o § in, at the sides, and is faced on the outside
with steel §in, thick welded on the plate, the
mouth is shaped in & projecting scoop form, for
excavating and lifting the material dredged, as
each bucket in succession passes under the bot-
tom tambler H of the ladder, figs. 1 and 2.

The depth of excavation of the buckets is
regulated by the lifting chain M, fig. 1, attached
to the lower end of the bucket frame D, and
hoisted at the rate of about 26 ft. per minute by
the windlass or hoisting barrel N, which is driven
by a small shaft from the engine throngh a clutch
box and friotion wheel, similar to those giving
motion to the buckets and also worked by a lever
upon deck. The depth of dredging is continually
guuged during work by a man stationed at the
bucket well K holding & gauging rod resting on
the river bottom, and having the lifting lever
at hand and also a brake handle for lowering the
bucket frame, 80 as to keep the buckets constantly
adjusted to & uniform depth of cut, according to
tho surface of the ground. A self-indicating
&auge has also been ficted up on deck, so that the
Captain by glancing at the position of the bucket
frame may in an instant tell at what depth below
the surface of the water the points of the buckets
are working, The greatest depth the dredger
can work at is about 28 ft.

The forward motion for the cutting of the
vackets is given by the bow chain O, whioh is
41n. diameter, attached to a single-fluked anchor
Weighing 13 cwt. placed about 600 fi. ahead of
Ue dredger when at the commencement of a cut.
Tle ohain is hauled in with a slow motion by the
Widlass P, driven by a seoond small shaft from

CLYDE STEAM DREDGERS.

the engine through a clutch box and friction
wheel, and having a set of change wheels for the
purpose of regulating the rate of advance acoord.
ing to the nature of the material that is being ex-
oavated. This rate of advance varies from about
4} ft. per minute in soft sand to 14 ft. per minute
in hard material. The dredging is done in paral-
lel cuts of about 120 fc. length. A corresponding
windlass with two mooring chains R at the stern
of the vessel gives the means of drawing back the
dredger to commence a second line of excavation
lel to the former one ; this windlassis driven
y a small high-pressure donkey engine with a
pair of 12 in. oylinders, the dredging engine and
machinery standing still during the time ocoupied
in going astern, which is about 15 minutes, the
speed being about 8ft. per minnte. Two side
warp lines extending from each side of the
dredger, serve to steady it constantly during the
progress of each cuat, and to shift its position into
the new line of excavation; they are worked by
the surging heads T T, driven by the engine, or
by hand power when required. The ked,
anchors for these side warps are placed forwards
of the dredger; the warps are also passed round
leading blocks when required, since it is desirable
they should be as nearly at right angles to the
dredger as possible. Thetwo warpson the side
next the sailing channel of the river are lowered
or slacked out when any vessel is passing, but are
immediately tightened up again when the vessel
has passed.

This drodger, No. 6, has now been at work for
nine years, and has not required any repairs ex-
cepting for the wear and tear of the buckets,
links, and rollers, and the usual repairs oa the
hull, &o. The upper tumbler, however, having
been found too low to allow of the shoot being
placed at a sufficient height and slope for loading
the large sorew hopper barges, was raised 2} ft.
higher. The steeled mouths of the buckets last
for the year’s work of abont nine months, when
the buckets require to be thoroughly overhauled
and put in repair. The pins and links ot the
bucket chains last generally about four months,
and are replaced from time to time as required ;
a supply of duplicates being kept ready on board
for the purpose. The rollers over which the
buckets travel in ascending the dredging ladder
are of cast irom, 1 in. thick in the barrel, with
wrou?:t-iron spindles, having 1 5-8ths in. jour-
nals laid with steel, which last about three
months before being worn out; these run in
small cast-iron steps with hard wood caps, fixed
on the top flange of the ladder, which are readily
renewed when worn out, the cast-iron bush
lasting about two months, and the wood ocap
about nino months. Each bucket weighs 5} owt.,
and the total weight of each set of buckets and
links is about 7} owt. The cubic content of
each bucket is 3} cubic feet, and the average
quantity of material brought up by each when
working in sand is about 3 cubio feet. The
nuomber of buckets’ discharged per minute is 13
to 14 at the regular speed of about 64 revolations
per minute of the tumbler shaft.

The total quantity of material raised per day
of ten working hours varies very much according
to the nature of the material dredged. Where

the dredger No. 6 is at present working, about
11 mile below the river Leven, the rate of work-
ing is 150 tons per honr of the engine; while in
hard ground the quantity may perhaps be only
one half of this, Taking the entire work per-
formed by this machine during last year, namely,
803,957 tons in 2,680 engine hours, the average
work for a day of ten engine hours is 1,134 tons,
or 113} tons per hour. The total quantity of
material lifted by the two large dredging
maochines, Nos. 1 and 6, during the year ending
80th June, 1864, amounts to 386,752 cubic yards,
of which about 250,000 cubic yards may be con-
sidered as due to maintenance, and the remainder
to the permanent widening and deepening of the
channel. The cost of dredging per oubic yard,
taking the year ending 30th June, 1863, as per-
formed by No.1 dredger, was a8 follows, the
dredged material being conveyed away by the
punts :—wages, coals, stores, repairs, and 5 per
cent. interest, 302 pence; repairs of punts, 1'69
pence; towing punts to and from place of de-

go | posit, 3:28 pence ; discharging punts by waggons,

1329 pence. Total cost of dredging percubic yard,
19°18 pence. The cost of dredging as performed
by No. 6 dredger during the same period, with
the screw hopper barges for carrying away the
material, was as follows :—Wages, coals, stores,
repairs, and 5 per cent. interest, 4:06 pence;
discharging by hopper barges, 2:30 pence ; wages,
ooals, stores, repairs, and interest, 2:30 pence.
Total cost of dredging per cubic yard, 6-36
pence. Daring this year No. 6 dredger was
working near the two extreme ends of the river;
and as during one half of the time it was attended
by only two hopper barges in place of four, for
discharging the material, much time was neces-
sarily lost. This has since been rectified by the
constraction of additional barges.

The dredged material is disposed of according
to two different modes. . That filled into the 10-
ton punts is towed down to some convenient part
of the river, and discharged by barrowsor waggons
on to the banks or fields adjoining. That put
into the screw hopper barges, shown in the
engraving, fig. 3, is carried down to Looh Long,
beyond the month of the Clyde, and deposited by
opening the hopper doors U at the bottom of the

ing space W, as shown by the dotted lines.
At the place where the deposit is made, the
water is upwards of 200 ft. deep, and the mouth
of the loch is about 27 miles below Glasgow ;
the hopper barges at present at work contain
each 300 tons of dredgings, and steam from
eight to nine miles per hour. This latter mode
is by far the most economical way of disposing
of the dredged material, as seen by the above
statement of the cost by the two methods; and
the result has been so satisfactory that two
additional barges are now being constructed,
each to be capable of carrying 400 tons, making
gix barges in all. In conolusion it may be
mentioned that a larger and more powerful
single dredger is now being constructed for
the Clyde Trust by Messrs. A. and J. Inglis,
of Glasgow. The dimensions of this dredger
will be :—Extreme length, 157 ft. ; extreme
breadth, 29 ft.; depth, 18 f. 9 in.; and bucket
frame ocapable of working in upwards of 30 f
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depth of water. The engine will be horizontal,
with cylinder 44in. diameter, and adapted for
a 3 ft. stroke; the boiler will be tubular, and
capable of working to 25 1bs. pressure per square
inch above the atmosphere. The buckets will
be 39 in number, discharging over the side;
the pitch of the bucket-chain will be 30 in., and
each bucket when quite fall will contain 134 onbio
feet. The flat bucket back with the double links
will be made of malleable cast iron with the
links cast solid upon it; this construction has
been found to last without requiring repair for
more than double the time of the ordinary backs
with riveted links. The bucket rollers will not re.
quire spindles, as they will have necks cast on
the ends of the rollers, which will answer for the
spindles. The lower tumbler shaft will be of
wrought iron baving strong rings or hoops at
the journals, so that when worn the hoops can
be easily removed and replaced. The only other
difference of any coneequence from the present
dredgers will be in using grooved frictional
gearing for driving the boisting barrel that lifts
the dredging ladder instead of spur gearing with
a friction wheel as previously described. The
total cost of the dredger will be about £17,000.

APPLYING MOTIVE POWER TO SHIPS.

Tris invention consists in the application of a
combination of steam and air as a motive
power to ships and vessels of all desoriptions,
It has been patented by MM. Jean Baptiste
Andrenx and Eugéne Coulon, both of 82,
Boulevart Sébastopol, Paris. The improve-
ments in the combination of steam and air
are as follow:—A boiler of suitable size end
shape is used, inside which is coiled a ser.
pentine copper tube or pipe, through which
steam is conducted to a second tube or pipe here-
after desoribed; the steam in passing through
this first tube is superheated by means of boiling
water, steam, jets of gas, or other similar meanr,
For the purpose of increasing the force the
superbeated steam is made to escape from this
first tube by a small jet into a second tube whose
mouth is slightly funnel.shaped and whose
diameter is larger than that of the first tube; it
is in passing from the first to the second tube
that atmospherio air is introduced, the super-
heated steam drawing it into the second tube as
it enters the funnel.shaped mouth; the other
end of the second tube opens at the stern of the
vessel. Other tubes may also lead from this
secoud pipe to the sides of the veasel, the escape
being so arranged that the steam strikes in a
backward direction so as to aid in propelling
tho ship.

CLYDONICS.
By Proressor 8. D. TILLMAN.

Ina former namber we gave the first part ofa q;er
on this subject, which was read before the Poly-
technic Association of Philadelphia. At the last
meeting of the Association the author, who is the
President, read the following paper in conclusion
of the subject :—The celebrated historian, Buckle,
believed the most effective way of turning observa-
tions of natural phenomena to account, would be to
give more scope Lo the imagination and incorporate
the spirit of poetry with the spirit of science. By
this means onr dphiloaophen would double their
resources, instead of working as now, maimed and
with only one half of their nature. ’l'hey foar the
imagination on account of the tendency to form
hasty theories. But surely all our facultiee are
needed in the pursuit of truth, and we cannot be
justified in dilcrediting any part of the human
mind. These views, if not applicable to methods
of original research, are certainly of great moment
in eouidcrinf the best means of diffusin

scienlific knowledge; and if there is any brancg
of philosophy which is pre-eminently entitled to
bring to its surface the free play of fancy, it is
that treating of the force of waves, whether pro-
pagated through liquids, aeriform duids, or more
attenuated media. A discourse on the structure of
the flame of the ordinary lamp might not gain
general attention, yet how intense the interest as
we speak of the particular light which a captain
secks when his vessel, freighted with human beings
midst storm and darkness, has nearly reached its
haven. There are scattered along our vast bound-
ary five hundred such beacons, kept in operation at
an snnual expense to the United States’ Govern-
ment of more than a million of dollars. A descrip-
tion of one of these is given in the thumous
papers of the gifted Thoreau, just published under
the title of ““Cape Cod;” and, althoughsince the
time of his vimt a more imposing structure has
arisen in the place of the old lighthouse, the
acoount isso graphic, one feels,; after its perusal,

the satisfaction which he would probably have ex-
perienced by a personal inspection of the premises.
The Cape Cod Light is a sabstantial-looking build-
ing of brick, painted white, and surmounted by an
iron cap. Attached toit is the dwelling of the
keeper, one story high, also of brick, and built by
Government. The light consisted of fifteen argand
lamps, placed within smooth concave reflectors
twenty-one inches in diameter, and arranged in
two horizontal ciroles one above the other, facing
every way excepting directly down the Cape. These
were surrounded, at a distance of two or three feet,
by large plate-glass windows, which defied the
storms, with iron sashes, on which rested the iron
cap. All the iron work, except the floor, was
painted white, and thus the lighthouse was com-
pleted. This house consumes about eight hundred
gnllons in a year, which cost not far from one
ollar & gallon. Let usin imagination stand with
Thoreau on the luminous tower and amid the agita-
tions of ocean, air, and wmth, consider the laws
by which the presiding power controls these ele-
ments. The restless sea, through all its move-
ments, from ripple to billow, obeys the same man.
date ; the time of each oscillation is proportional
to the square root of the length of the wave. At
great depths the motion of the fluid is wholly in-
significant, because at a distance below, equal to
the length of a wave, the motion is only 1.535th of
that at the surface. The size of the wave depends,
therefore, upon the force of the wind and the depth
ofthe sea. The largest on the Atlantic obeerved
by Captain Scoresby were 550 ft. long and 30 ft.
high. The air, however, is not confined like the
sea, which has only an upward and downward
motion, exeert near the shorbd, where the force it
contains would escape. But the whole mass of air
moving a8 wind, has a vibratory or wave-
motion producing sound. If the distant bell we
hear is tuned to middle C of the musical scale,
according to the mew French standard, and the
temperature is at 16 deg. Centigrade, its sound is
produced by air waves vibrating—not undulating—
at the rate of 522 per second, each of which is about
2'15 ft. in length. The lowest octave of this note
which could be heard would, sccording to Savart,
be the result of 16'31 waves per second, each
about 688 ft. long, and the highest ootave by waves
moving at the rate of 33'408 per second, each *0492
of a foot in length, Turning now to the light pro-
duced by the fifteen argand lamps, we behold still
more wonderful wave phenomena. The all-
ing seth is, for miles around, thrown into
undulations moving at an average rate of 582
million of million per second, having an average
length slightly exceeding twenty-one millionths of
an inch. These numbers, determined by repeated
experiment, appal ue, and we turn to that branch
of the subject where results are more palpable.

All the phenomena attending the artificial pro-
duction ofp light is not yet fally understood. Laght
is only one of the effects of the burning of hyasro.
carbons in the gaseous state. The solid candle
and the li%nid contents of the lamp must be vola-
tilised, and brought into the same expanded state
a8 ot(ii.na? illaminating gas before they can be
burned. This condition is attained, in the case of
the candle, by the heat of the flame; the liguid
wax or tallow, by capillary attraction, is carried
along the wick to the point where it is turned to
Bu. Yet light does not emanate from gases,

raper found that while gases heated to over
1,100 deg. Centigrade do not give light, all the
solids subjected began to be luminous at about
510 deg. C., and they display the several colours of
the priswm, and finally emit white light. In the

rocess of burning illuminating gas, the hydrogen
18 first combined with the oxygen of the air, and
the solid particles of carbon thus deserted by the
hydrogen and ‘exposed to the heat generated by
the burning , become incandescent and after-
wards unite with oxygen forming carbonic acid
gas. It is, however, true that when the carbon
18 consumed at the same time with the hydrogen,
no light is evolved ; such condition exists when the
oxygen is mechanically but thoroughly mixed with
the hydro-carbon gas before it arrives at the place
of burning. This is effected by the Bunsen burner,
o wiich tho air is admitted at the bottom and
mixed with the gas on its upward passage within
the burmer. The result of this simultaneous
burning of both carbon and hydrogen is an in-
creased amount of heat and an almost entire ab-
sence of light. It seems, therefore, to be essential
to the production of light, that the combustion of
the carbon should take place after that of the
hydrogen. Steel filings dropped into a current of
heated gases give forth brilliant scintillations.
Hare, soon after bis invention ofthe hydro-oxygen
blow-pipe, found that a pencil of lime held before
it, in the burning gases, emitted a light of intense
brilliancy. Such a light, when its rays were
thrown into parallel lines by means of a para.
bolic mirror, has been seen in diffased daylight
at a distanoe of more than ome hundred miles.
But to assert that light is generated because carbon
or any other solid is incandescent, i# not to explain
the phenomenon. Light is proved beyond a doubt,
to be the result of waves moving transversely to the

line of propagation ; the solid from which it pro-
ceeds must, therefore, have the power of prodacing
such waves ‘in the mth. The interesting question
to be settled is, whether the solid itself, or the sth
within it, can be set into high vibratory action by
means of waves of heat having a lower rate of ve-
locity. Reasoning from analogy, we must decide
in the affirmative. .
Air waves have the power of exciting vibrations
in solids which are more rapid than the waves pro-
ducing them. This fact was brought forcibly to
my notive many years ago, when I found the
low tone in which I was conversing in a certain
room was conntant.l¥ followed, not by an echo, bat
by a musical note of very high pitch : after a search
the sound was found to proceed from a sheet of
stecl six or eight feet long by as many inches wide,
standing on its end, and resting against the
This sympathetic action can be accounted for
the laws of harmonics. The proper tone of a b
is always accompanied by harmonic sounds readily
perceptible to a fine ear. It is by some
musicians that every sound made by a musical ino-
strument is thus accompanied. e vibratory
action arising from periodic pulses somstimes 2p.
to be greater than the cause; this ariss
the fact that a mew im is given just
before the force the previous impulse is
expended. The same remark m:{\ be applied to
oscillations. In the gymnasium the self.swingers
exert themselves only at the extremities of the
arc. The danger of regular pulses where weight
is sustained is well known. Soldiers in croesing a
wooden bridge are required to break ranks and step
out of tune. I have often seen the long span of 2
timber bridge, which was firm under the tread
of a herd of cattle, thrown into quick wvibra-

tion by the rapid punge of a dog acroms it. The
condition required in this case is, thas the tread o
the dog bharmonise in time with the vibratory

action due to the elasticity of the timber. Alany

points connected with the subject of secomdary

vibratio:: are yet to be further elucidated by ex-
riment.

Obnly one other cause for mth undalations by
means of carbon ean now be su, ; it arises
from the characteristios and conditions of the
three important simple bodies which play the
principal parts daring ordinary ocombustica.
Oxygen, the element of which more than one-half
of our globe is composed, when isolated, is s per-
manent gas. No power yet applied has redaced it
to the liquid state. Hy en, a gas sixteen times
lighter than oxygen, has also nmo cohesive power.
Natterer, of Vienna, subjected these guses
separately to a pressure of 3,000 lbs. to the sguare
inch, when at a temperature of 106 deg. ie
grado below the freesing point of water, withot
producing cohesion. ot these two gases, whes
mixed in the proportion of two volumes of hydro-
gen to oue of oxygen, are, by the electric spark,
mnstantly condensed to steam, and on oooling, to
water. Carbon, on the other hand, when isolated,
is always a solid. No amount of heat yet i
has brought it to a gaseons, or even a liquid state.
In its most condensed condition, as the di d—
it had 8'55 times the specific weight of water ; it
41,890 times heavier than equal bulk of hydrogen,
2,618 times heavier than ox , and 2,993 times
heavier than olefiant gas (Ct Hy). In the prooss
of illamination by the combustion of hy
gases, as described, the isolation of the carbom
seems to be essential. It must, therefore, instantly
change its volume, and become = s0lid, and then s
quickly assume the gaseous state, in the formation
of carbonic acid gas. These rapi& contractions asd
expansions of carbon may act as pulsations on the
pervading eth, and thus generate the whole serias
of waves, which, commingling, form white light.
It is passing strange that carbonic acid a re-
sultant in generating light and heat—aincﬁ:z;ng the
vital heat of myriads of animals—should, after its
passage from the lamp or the lung to the leaf, be

in se from oxygen by a foros similar to
at its constituents can generate under oertsin
R arnin the Highland lighthouse, |
urning again to the Hig i ouse, let us
estimate the power expended onhfh lamps. The
average weight of oil consumed nightly was about
16 1bs, at the time of Thoreau’s visit. Taking the
mean of the results of experiments by Favre, Silber-
mann, Dulons and Andrews, with o{oﬁant gas (oil-
gas not being given), we find that 11,943 lbs. of
water areraised 1 deg. C. by the combustion of 1 1b.
of oil. This sum multiplied by 16, the number of,
pounds used per night, and that product by 1,890
the number of foot-pounds which measures the
force expended in raising 1 1b. of water 1 deg.C.—
that being the mechanical equivalent of heat as
correctly determined by Mayer in 1843—we have
265,612,320 foot-pounds as the amount of energy
expended in generating the liﬁht required for 3
single night. In order to fully appreciate the
power of these molecular foroes, it is only necessary
to refer to Dr. Tindall’s admirable work om “Hest
as a Mode of Motion.” After calculating the
mechanical value of the energy developed when th:
atoms of 11b. of hydrogen and 8 lbs. of oxyges
attract each other, fall, and clash together, when th




JuLy 21, 1865.

THE MECHANICS' MAGAZINE,

41

molecules of steam thus generated condensetowater,
and this water is converted to ice, the author says:—
¢ Thus our 9 lbs. of water, in its origin and pro-
gress, falls down three precipices; the first fall is
equivalent to the descent of a tun weight, urged by
gravity down a precipice 22,320 ft. high ; the second
fall is equal to that of a tun down a precipice
2,900 ft. high, and the third is equal to a descent of
a tun down a precipice 433 ft. high. I have seen
the wild avalanches of the Alps which smoke and
thunder down the declivities with a vehemence
almost sufficient to stun the observer. I have also
seen snow flakes descending so softly as not to hurt
the fragile spangles of which they wera composed ;
yet to produce from aqueous vapour a quantity of

that tender material which a child could carry, | th

demands an exertion of en competent to gather
up the shattered blocks of the largest avalanche I
have ever seen, and pitch them to twice the height
from which they fell.”

Such is the impressive estimate of the force ex.
pended in the formation of 11b. of ice from its
eommnent elements in the gaseous state; yet it
will be observed, by the figures already presented,
that the energy developed in one noeturnal display
of the Highland beacon was sufficient to Esve
thrown the fragments of five such avalanches to
the same height. Thoreau, the student and lover
of nature in her wild moode and original garb,
doubtless, with mingled feelings of awe and deﬁ;‘lt,
beheld from that beacon-tower the surging of the
sea, and heard in sullen sounds, the threatenings
of a tremendous force ; but as he turned toward
the light, which fixed the gaze of many an anxious
mariner, hoe did not realise the truth that Art had
there trained Nature to perform the common ser-
vice which must ever be regarded as one of her

miracles; and that, to guide the sailor
along the dangeroue coast, she sent forth her mes-

of light amid the ambient sth, whose
nnguhtionl, in each and every minute of time,
outnumber all the ocean waves that have culmi-
nated since man first ventured on the deep.

Goxrespondence.

THE ATLANTIC TELEGRAPH.
T0 THE EDITOR OF THE *‘ MECHANICS’ MAGAZINE.”

B81r,—Will the present, the second Atlantic Tele-
graph Cable be a success? Certainly not; and for
very obvious mechanical reasons. e outer spiral
wires, instead of being strengtheners, are weaken.
ers, still more than were those of the first cable,
which consisted of 18 strands of 7 wires each, the
untwisting of the 18 strands, when in strain, bein
in part counteracted by the opposite twist of
strand. In the second cable, the 10 surrounding
spiral wires are of single homogeneous iron, that is,
one each—no ocountertwist—the unwinding
quality unchecked, for the covering of each wire
with illa is aside from the subject. But the
coiling a hard material around a soft, not foreseeing
that the strain must result in the disintegration of
the core, is surely blundering the most absurd. Let
anyone interested in the matter take a piece of
twine, say a yard long, weight it witha thirdora
half its’ breaking strain, and watch its anwindin
and stretching, and notice, also, that,notwithstand-
ing the two ends being held fast,the untwisting pro-
cess still takes effect wherever the string is weakest.
Then let him carry his thoughts to the 8 or 10 miles
of cable, which in the paying out will be in suspen-
sion at one time. The breaking strain of the cable
is 7% tons, its weight in water per mile 14 cwt.; 10
miles therefore will be 7 tons; if the cable does not
break, the core must be itretrievably ruined.

How might this have been prevented ? by the
outer wires being made strengthening wires, taking
the entire strain; by being laid lengthways with the
cable, merely sufficiently spiral to permit coilin
in the ship. Strength is the object to be attaine
by these wires, freeing the core from all strain, and
only thus can this be accomplished. In an inch
and half specimen now before me, the spirality
measures 3.8th of an inch, that is, 8 in. in a foot,
one circumference, the diameter being an inch; 4
miles of the cable will, therefore, be 5 miles where
the outer wires are straightened in the strain; the
core requiring stretching out one in four, which
stretching-out cannot possibly be accomplished
equably throughout, but must tell the most on the
we:ker pa;t- ; ;?d l]f.lmugihl copper will give, ?I,:d
gutta-percha will give, yet the parts giving way the
most l’w?.ll robably in places admit the sea water,
and possibly in places permit contact between the
copper wires and the iron wires, to the destruction
of the electrical continuity: the cutting in on the
core of the outer wires in coil being still likelier
than the straightening to do the damage. .

What mentioning this now the cable is
made ? For the benefit of the third cable, and of
all other deep sea cables hereafter, Faith and
mo now being supreme, the revulsion of failure
will call the keener attention to its cause. Would
it not have been better tohave called attention to
this before the cable wasbegun ? I did: I wrote to
Lord Palmerston on the occasion of agents having

been sent from the American Government to the
British Government, proposing a guarantee to the
shareholders for the purpose of resuscitating the
‘Atlantic Telegraph Company; to this letter I had
no reply, and after some ten days I wrote again,
the same words, with the same resalt. The fol-
lowing is the copy of my letter :—*‘ Brighton, 2,
Marshall’s-row, March 7, 1862. My Lord Palmer-
ston,—The desiderated perfection of the Ocean
Telegraph Cable will be this:—That the outer
wires be laid lengthways, instead of spirally; say
thus, the inner wires sfightly twisted, covered
with india-rubber; next, a coating of gutta-
percha, then india-rubber; around that the outer
strengthening wires laid close together, lengthways;

en a coating of gutta.percha; over that, say
some yarn spun; there will be no untwisting nor
cracking of the materials, and, however simple and
obvious this appears when stated, yet, published,
adopted, and successful, it should yield some
recon.pense_to the discoverer.—I am, my Lord,
your obedient servant, William Wright.”
Nevertheless, a commission was appointed which
planned the present cable, which, I fear, will
soon prove to be a total failare.

I am, Sir, your obedient servant

WitLiax WRIGHT.
2, Marshall’s-row, Brighton,
July 12, 1865.

S1r,—Already are we having mistrust expressed
for the succees of the working—even if successfully
laid—of the splendid Transatlantic cable. If the
vast span of the Atlantic be beyond human powers
to overcome at one reach, why not divideit and by
that means conquer the difticulty. There are five
or six comparatively shallow beds in the spacewhere
the rate divisions of a cable could be brought
to, amhere they could be connected at the sur-
face. If the present great effort fail, and I have
always feared 1t would, there then remains to be
done what I have so f’requently suggested as the
only means of overcoming the difficulty, vis.: to
divade the cable into parts as many or few as the
case requires.

I am, Sir, yours,
C. PENRHYN ASTON.

Charles-street, Fulham-road, S.W.,

July 18, 1865,

FLYING MACHINES.,

S12,—The last week’s number of the MzcHANICS’
MAGAZINE contains an account of a flying machine
having been oonstructed at Hoboken, N.Y., under
the direction of the Uunited States Government.
That being so, and I haipening to be one of the
enthusiasts mentioned in the article, I beg you will

o me a small space in your Magarzine to state
:E:: 1 have considered long since the art of fiying to
be obtainable ; but, as I am not in possession of the
means which I deem necessary to carry out my
ideas practically, I can only express them. I deem
the best method to obtain decided success is bya
maximum power in conjunction with a minimum of
weight. nfiding in these rules,I think the whole
weight of the mncgm e should not exceed two tons,
including two men to navigate it ; but,should a fly-
ing machine on this scale prove eminently
sucoessful, I will not say that a machine on a larger
one could not be mads to carry a weight of six tons
or even more, and should the Hoboken machine
prove a success, the trying it experimentally on a
small scale would be unneceseary.

I am, 8Sir, your obedient servant,

Brighton, July 18, 1865. ke

o D,

RECENT IMPPOVEMENTS IN THE STEAM
ENGINE.

S1r,—Your notioce and review of the above work
in your valuable journal of the 14th inst. I have
read with care and attention, the more so from
having purchased the work and been greatly disap-
pointed in it ; and also at finding, instead of being
a scientific work got up in a proper manner, and in
a way commensurate with the reputation as a scien-
tific writer hitherto maintained b{ Mr. Bourno, that
it is nothing more than a *‘ cook-up *’ of the dif-
ferent price.lists and illustrated catalogues of those
makers who have favoured Mr. Bourne with the use
of their engraved blocks, and in which also many
¢ recent improvements,” or at least some equally
as recent as many of the examplesgiven, are entirely
omitted ! .

For instance, we find very liberal use made of the
illostrated price-list and catalogue engravings of
Messrs. Carrett and Marshall’s donkey pnm‘rs and
other contrivances, whilst the only other donkey
noticed is that of Mesers. Hawthorn ; then we find
a centrifagal pump, and one of the least efficient it
may be remarked, well described and puffed, whilst
all other pumps of this description, one of which at
least is far lugerior to the example quoted, are en-
tirely omitted and unnoticed. Then we have a
description and engraving of a double cylinder ex-

nsion engine, which is notoriously one of the

east efficient of this kind of engine, Next, we
have the steam cranes and winches of one maker

only described and illustrated, it being well
known that several irms make most excellent ma-
chines of this description, in many of which
several ingenious and useful forms and plans are
a@ogted, ut none of them are alluded to in the
slightest degree. " In steam hammers many again
are described, and at least one simple snx good
form,which is in extensive use, is passed over with-
out notice. The steam engines made by one
large firm in the north, for screw and paddle
engines, which have been very conspicuous for their
economical and successful working over a consider-
able period, are aleo not ulludeg to, nor are the
various modifications and improvements in the
oscillating engine, as applied to screw and paddle
engines, except in one instance, at all noticed.

n steam ploughing, also, one or two well-
known systems which are in extensive use are un-
noticed, and the example se! is at present one
of the least employed. With the remarks on a ro-
tary digger I perfectly agree, having seen in use
just such a machine as is required, which is now on
exhibition at the Agricultural show at Plymouth.
I allude to Canstock’s rotary spades, an
American invention recently introduced, which
bids fair to become of extended employment,
it being very 'imﬁl: and very efficacions.
The machine of maine, alluded to in
your notice of this book, was built on a prin-
ciple proved to be entirely wrong, which was
quickly shown in practice when set to work.

At the end of the work we find large use made of
the illustrated circulars and descriptions of the
makers of steam fire ines, with various
critical remarks thereon wﬁﬂ unfortunately have
not the slightest value, from the evident want of a
proper a&mintmoe with the subject; indeed,
after a careful oremn.l of them, I am irresistibly
led to the conolusion that the author never saw
a steam fire engine at work! The origin of the
steam fire engine is entirely omitted, the invention
of different plans erroneously attributed, Lho.lm:
called by the wrong name—for example, the n
attached to the end of the branchk pipe is called &
““spont pipe ;” and e» cathedra opinions are pro-
nounced which practice continually proves to be
l:;t;lil: inoorreet.t thtdthil is txixot lll‘;ffor in the con-

uding pages the description a passen|
steam carriage for common roads is sctngl?;
given as that of & well-known land steam fire
engine! It is to be hoped that the new
work on steam fire engines, whose advent was
announced in your valuable journal a short
time since, will not betray a similar want
of knowledge on the subject, and I trust that
in the fature Mr. Bourne will see that the cha-
racter and reputation he has 30 well earned asa
scientific writer should not be imperilled by the
use of sciseors and paste, a flagrant example of
which we have recently had in a monster illustrated
catalogue which d;minted so many, and 80
miserably failed to ise the expectations raised
at its announcement. .

It is to be hoped that scientific writers will not
fall into this grievous error, but that in fature
they will honeot‘liy set to work to redeem their
already imperilled, if not seriously damaged, repu-
tation. In this hope I beg to subscribe m A

Yours obediently,
Ax OLD BUBSCRIBER.

London, July 15, 1865.
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The Mxomanios’ MAGAZINE is sent post-fres t0 sub-
soribers of £1 ls. 8d. yearly, or 10s. 10d. half-yearly, pay-
able in advance, Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fleet-street, E.C.

Advertisements are inseriad in the Mzomawios’ Maga-
gz at the rate of 6d. per line, or 8id. perline for 8 inser-
tions, %d. per line for 13 insertions, 4id. for 26 insertions;
and 4d. a line for 83 insertions. Each line consists of
about 10 words. Woodcuts are charged at the same rate as
type. Special arrangements made for large advcrtise-
ments.

All communications should be addressed to the Eprrox,
166, Ficst-street.

%o izsure insertfon in the following number, advertise-
ments shounld reach the office not later than 8 o’clock on
Tharsday evenlog.

We must absolutely decline attending to communica=
tions by the name of the
writer, not necessarily for insertion, but as a proof of
good faith,—Ep, M. M.
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C.F. H.

Axswerep BY Post.—G. H.—W, H, H.—A. W.—W. H,
P.—W. H,

Hiscellanen.

We have received a letter from Mr. James B,
Harvey, honorary secretary to the ‘‘ Buckle Me.
morial,” enclosing & list of subscriptions received
on account of the fund now being raised for the

urpose of erecting a suitable memorial to the late
Rh. William Buckle, We have already brought
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this matter before our readers, and can only add
that subscriptions may be paid to the treasurer,
W, Dempoei‘, E?., 26, Great George-street, West-
minster, he following are the subscriptions
received :—M. P, W. Boulton, Esq., £50; W. Brun-
ton, Esq., £3 2s.; Joseph Newton, Esq., £1 1s.;
Thomas lsenn! . £1 18, ; Joseph Tnyfor, Euq.,

£5; J. P. Bmith, Esq., £3 8s.; Isaso Smith, Esq.,
f& li.l ; G. R. étep enson, KEsq., £3 3s.—Total,
s

Mr. W, H. Preece’s system of electric lignallinﬂ,
which is in_operation on the South-Western Rail-
way, has just been adopted on the Glasgow and
Paisley joint line, This is the first application of
the “ block m” upon this principle in Scotland,
and such is the safety insured Ey it and the satisfac.
tion it gives to sigmalmen and drivers that it
catinot fail to meet with extended application.

Thero is & rumour in Portemouth, founded on
what is considered to be reliable authority, that the
French squadron of io: will, with the English
ships, go to that port after their visit to Plymouth.
We understand that the principal naval and military
officers are slread‘l ing balls and entertain-
ments, and it is believed that the municipal authori.
ties will aleo giva a liberal reception to eur Gallic
neighbours.

8Bome new prisos are announced by the National
Rifle Association for competition with cartridges
made up with Dr. Erhardt’s newly.invented

wder, Seven.eighths of a dram of this powder
18 sufficient for the Enfle]d instead of the 2} drams
charge of gunpowder which constitutee the service
charge. ‘One valuable peculiarity of the powder is
that the two constituents of which it is composed
can be kept separate with perfect safety. It is not
until they are mixed that an explosive powder is
formed. ~ Government engineers, who have been
blo-mg_u a portion oﬂhegi.n Rock, at Dartmouth,
speak hi of its strength and uiue for blasting
purposes. The competition will go far to show in
what degree it is suitable for um&lfgrm cartridges.

There was lately shi to the Charleston Na
Yard an gak log 59 pel%nﬁ and averagin, %iz
square, It contained 531 solid feet of sound wood
and material for 6,272 ft, of inch plank. It weighed
18 tons, and was brought from Ohio in a nlft of
timber via the Erie Canal.

Phe foundation stone of the now bridge at Black-
friars was laid yesterday afternoon by the Lord
Mayor, assisted by the Corporation authorities, who

Russia is said to be realising a grand success in
the Moscow Exhibition of Industry. Among the pro-
ducts_of Russian national industry which excite
oonsiderable interest, furs, plate, and sundry arti-
ales of gold and silver are given prominence to in
the Russian papers. Costly poroelain and vases of
jasper, agate, and other (chiefly Siberian) minerals
are also enumerated as so many trinmphs of the
nationalart, Ofraw materials are mentioned spe-
cimens of Crimean cotton, Caucasus petroleum,
flax, hemp, tallow, dies, varnishes, and the other
staples of the Russian market. Agricultural ma.
chines have been chiefly exhibited by English and
German firms established in the country. On the
whole the present exhibition seems to be the finest
ever witnessed in the country,

We understand that the French Government has
just announced the remewal of the grand prise of
0,000 francs to be given, in five nyean time, to the
author of a discovery which shall render the voltaic
pile economically applicable as a source of heat, as
& means of lighting, or otherwise, in chemistry,
mechanics, or medicine, The prise was awarded,
in September last, to M. Ruhmkorff, for the well-
known apparatus that bears his name. Should no
invention deemed worthy the honour be brought
forward within the time sﬁpeciﬁed, the period may
be prolonged for another five years by decree.

The iron-cased frigate “‘ Lord Warden,” 24, 1,000-
horse power (nominal), after shipping her iron
masts, boilers, and other heavy portions of her ma-
chinery, has been floated into the vacant dock
formerly oocupied by the “ Bellerophon,” to have
tlv:lo remadinder &f her u;:gufr plates bolted tother
sides, and to uip or sea, an O ion
which will detain hee({- from fyur to six months. The
cleaver which she will carry in front of her pro; ect-
ing stem has been successfully cast; its weight is
nearly eight tons.

The comumstion of Ceylon graphite by the Plum-
bago Crucible Company at their works at Battersea,
has had an extraordinary effect upon the price of
the article. When the company commenced busi.
ness it cost about £10 per toa, but now it cannot be
bought at double that price. In Ceylon applica-
tions to dig graphite are daily on the increase, not-
withstanding the rate of 14s. per ton which has to
be paid as royalty at the Colombo Cutcherry.

Reoent analyses, made aocording to Bunsen's
method, show the composition of the gas of some
cities on the Continent to be as follows :—

sarvounded the event with as much and cir- Heidelberg. Breslau. Bonn.
cumstance as their opportunities nlmm . As is| Hydrogen . . 4106 4070 3980
usual in England upon the transaction of any mat- | Marshgas . . 4071 39'82 43'18
ter of business great or small, the event was cele- | Carbonio oxide . 7°64 4.01 466 -
brated by a civio dinner at_the Mansion House, in | Condensible 728 49 475
the evening. The new bridge is estimated to cost hydrocarbons

£320,000, inclusive of the cost of the temporary | Carbonic acid . 058 041 803
wooden structure. Ni « .. 275 1010 465

Heretofore the clay for crucibles has beem im-
rted by all the American glass works either from
or fram Stourbridge, in England; it is
worth 25 dollars per ton in gold in that market,
and & n?lo manufactory will consume 300 tons
a year. Hut a large deposit has been found near
8t. Louis, in Missouri, which from analysis and
4 tical trial ia unced fully equal to the best
nglish or German clay. Thisis another important
step in the development of the mineral resources of
the country.

It is a remarkable fact that one of the most abun.

t materials in nature—iron, is the strongest ofall
known substances, Made into best steel, a rod one-
fourth of an inch in diameter will sustain 9,000 lba.
before breaking ; soft steel, 7,000 lbs. ; iron wire,
6,0001bs.; bar iron, 4,000 Ibe. ; inferior bar iron,
2,000 Ibs. 3 cast iron 1,000 1bs. t0 8,000 1bs.; copper
wire, 8,000 1ba. ; silver, 2,0001bs. ; gold, 2,500 rbc.;
tin, Ibs.; cast :inohlw Ibs.; sheet zinc,
1,000 Ibs. ; cast lead, 55 lbe. ; milled lead, 200 Ibs,
(5_! wood, box and locust, the same aise, will hold
1,200 Ibs, ; the toughest ash, 1,000 lbs. ; elm, 800 1ba.
beec! cedar, white oak, pitoh pine, 600 1bs. ; ches-
nat and soft maple, 650 ibl.; poplar, 400 lbs.

According to the Courrier de Bretagne, an inter-
esting experimentwas made at Belle-Tsle last week to
fish at night by means of the electric light. The light
was produced by a powerful electro- io ma-
chine constructed lld’.’ M. Basin, The experiment
was conducted by M. Bazin on board the ‘* Anda-
louse,” and was completely successful, the quantity
of fish taken being very large. As soon as the sub-
marine lantern was immersed shoals of fish of every
description came to sport in the illuminated circle,
while the fishermen outside it spread their nets
from their Loats. M. Bazin is shortly to proceed to
Bona, in Algeria, to establish a cox‘aIy fishery by the
assistance of his electric light.

The production of pig and manufactured iron in
this country has been considerably increased of late
by the erection of new furnaces and mills on the
east coast and in other new mining districts. This
has created 2 large supply and increased competi-

tion, which will tend to moderate any advance in | Th:

prices,

The following ingredients are said to form an in-
%e:iblgo blact:r}k to(ibiog:'“d azorf':ilting on _xinos:-:’
e 30 par verdigris, 30 of sal-ammonia,
lamp-black, 8 of gum arabic, and 300 of water;
dissolve the gum in the water, and pour it over the
other ingredients, well mixed and redunced to pow-

der. A quill pen should be used for writing.

New discoveries of ooal continue to be made in
Nova Sootia. One seam, 80 ft. thick, has been
found adjacent to the lands of the General Mining
Association, and others near New Glasgow.

The United States Telegraph Company, whose
wires already extend over 18,000 or 20,000 miles in
tLe Atlantic States, have contracted for a two-wire
line of telegraph from St. Louis and Chicago to San
Francisco. The lineafrom the eastern cities named
to Denver City, ard from San Francisco to Virginia
City, are to be finished this autumn, and the whole
line s to be completed in the autumn following.

The *‘Bellerophon,” 16, 1,000-horse power, in
addition to carrying ten 300-pounders, is to be pro-
vided with five 110-pounder rifled Armstrongs on
her main deck, She is being brought forward for
commission with all despatch.

In an ancient work the following recipe for the
treatment of ivory occurs. To soften ivory place it
in three ounces of spirits of nitre and ﬂl{een of
spring water, mixed together; let it soak three or
four days, when it will ba soft. To dye ivory thus
softened dissolve in spirits of wine such colours as
you want, and when the spirit of wine is sufficiently
tinged, plunge the ivory in it, and leave it there till
penetrated with it. Then give the ivory what form
you please. To harden it afterwards, wrap it up in
a sheot of white paper, and_cover it with decrepi-
tated common salt, crumbled by heat, and as dry as
%: can be; in which situation leave it twenty-four

ours.

A continental paper states that a fossil man has
just been dug up in a bed of drift between Veyziat
and Oyonnax, near Nantua (Ain), The body was
found in an inverted posture, but the bones did not
adhere together, but were brought out one by one.
e matter will probably be brought before the
Academy of Sciences,

It may interest those engaged in the iron bed-
stead manufacture to kmow that competing rivals
in Italy are making rapid headway. Bedsteads
are now being produced there combining the most
beautiful artistic finish with remarkable cheapmness
of production. The Italian makers have certainly
the advantage of cheap labour, but their greatest
acquisition 18 an essentially art-loving people}t
characteristic which, among English arti is for
the most part conspicuous by its absence.

Mr. Smiles has concsived the happy idea of writ.
ing the joint biography of Matthew Boulton and
James Watt, whose hig{u qualities combined gave
Great Britain the illustrious firm of ‘‘ Boulton and
Watt.” We understand that the present representa.
tive of the Boulton family, M. P. W. Boulton, Esq.,
of Tew Park, has given Mr. Smiles full access to
the Soho papers, and to the extensive original cor-
respondence between Boulton and Watt, so that an
authentic history may be looked for ; and Mr. Per.
cival Skelton, a competent artist, has recently been
in the neighf:onrhood, making drawi of many
objects of interest connected with the Soho firm;
one of the most curious of which is an aocurate
repregentation of Watt’s private workshop at
Heathfield, as it was left at his death forty-six

ears ago, the room having been opened only for
the third time, a fow wecks since, to enable ths
drawing to be made, by permission of J. Gibsca
Watt, Eaq.

The minerals of Cleveland are being farther de-
veloped by capitalists from New: and els-
where. The Brotton Ironstone Royalt stone
yielding from 33 to 85 per cent. of iron in the raw
condition, a high percentage for stone of this clas,
and as yet the richest obtained in the Cleveland dis.
triot—is being extensively worked by Mr. R. Mor.
rison, of steam-hammer celebrity, Newcastle; and
Meassra. Bell Brothers, of the Clarence Iron Wab,
are making ments to work the same seam.
Limestone is receiving its share of attention, very
large royalties having been taken by private com-
panies for the purpose of supplying first-class lime.
stone at prices 15 per cent. under present rates.

Messrs. Pardee and Co., at Hasleton, Pa., are
now working what is considered to be the
.coal mine in the Unitod States. It is situated o
the land of the Diamond Coal Company, aud is
known as the *Sugar Loaf Slope” Itis970ft,
in perpendicalar depth, which is below the surfaoe
of the Lehigh river at Ten Haven. The alopeisin
the neighbourhood of 8,000 ft. in . The
mine has been worked successfully for nearly thirty
years.

It is stated by several agrioultural journals that
by watering plants with sulphate of iron most ex-
traordinary results may be obtained; beans, for
instance, will grow to double their sise and aequire
a much better tasto; the same is the case with
pears and other fruit. Water kept in a tub with a
quantity of old nails in it may also be used for
watering with good effect.

Two fine new lifeboats, built by Messrs. Forrest
and Son, of Limehouse, on the nYhn and under the
superintendence of the National Lifeboat Instita-
tion, for the French Shipwreck Society, have just
been forwarded to the French coast. Each boat is
32 ft, long, rows ten oars, and is in_every resp
like the medium lifeboats of the English institatica.

Measrs.Winans Brothers, an American firm, have
recently entered into a contract with the Emperor
of Russia, for working and keeping in order the
railroad between St. Petersburg and Moecow, one
of the greatest worka of the kind in Europe, and
which was originally built and stocked by them.
The new oontract is for eight years, amnd they
are o receive eight millicns of roubles per anmum
for the work.

The “*Japan,”a steamer of 600 tons burden,180 ft.
by 26 ft. and 15 ft., built for the East India trade
by Messrs. Hedderwick and Co., of Govan, has
made a trial trip between the Cloch and Cumbras
Lights. The steamer, which is fitted with a pair
of direct-acting engines of 85-horse power&u:gomml),
by Messrs. J. Howden and Co., ‘““ran the lights ”in
81 minutes, being at the rate of 1012 kmots per
hour. The * Waverley,” built by Messrs. A. and
J. Inglis, for the North British Steam Packet Com-
E;my, has also made a trial trip, in which the

ighest speed attained was 14} knots per hour,
reckoned by a patent lcag. The *Waverley™ will
run between Silloth and Dublin, in connection with
the North British Railway. She is a vessel of
735 tons builders’ measurement, measures 26 ft.
6 in, breadth of beam and 220 ft, length of keel.
She has commenced working.

The State Prison in Maine earned 4,000 doliars
more than its expensos last year. The institution
has proved so profitable that the State authoritics
propose to build another one.

A new reservoir is about to be oonstructed m
Cowes, Isle of Wight. Mr. Manwaring has takem

waring
the levels, for the purpose of getting out am esti~
mate for the structure, getting
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The Halifar Expresssays:— We were shown
by Mr. Buckner, agent for the German Company’s
Gold Diggings,of Waverley,an ingot of gold,weigh-

ing 445 ounces, the result of eight days’ crushing.

This company has been very successful, having
taken out in twelve weeks 2,800 ounces. This
compared with the famous Colorado mincs, speaks
well for Nova Scotia. At the latter place but
1,700 ounces were taken out in ten weeks with
43 stampers, while in this province we have the
results as stated above with only 16 stampers.”

The coal trade is steadily increasing in Rhonda
Valley, and several collieries have been established
during the last two years, many of which will be
able to send to the markets six or seven hundred
tons a day. The population increases considerabl.
every year, and in a fow years hence the valley wi
contain two or three large and populous towns.

An Indian Engineer officer, Lieut.-Colonel Fra-
ser, R.E., has recently succeeded in erecting a
lighthouse in the Bay of Bengal, under circum-
stances more difficult than are generally met with
on our English coasts, The lighthouse is a most
elegant structure, built of granite, from the Bur-
mesa coast. Its first-class revolving light was ex-
hibited for the first time on the 23rd of April. Itis
14 ft. above high-water mark, and is visible at a
distance of 20 nautical miles.

first-class new iron screw steamer, built and
engined by W. Simons and Co., was, on Tuesday,
launched from the London Works, Renfrew. This
fine veesel is of 900 tons and 120 horse power, is
named the *“ Count Van_ der Bosh,” and is tho pro-
p'rty of the Netherland Steam Navigation Com-
pany. Her decks and fittings are of East Indian
wood, and she has full poop, fitted up with elegant
cabins in rosewood, teak, and maple. The same
builders have, far advanced, another steamer for
the same company.

Potents or Jnventions,

ABRIDGED SPECIFICATIONS OF PATENTS,

Tae Al Specifications of Patents given below are
classified, according to the subjects to which the respective
inventions refer, in the following Table. By the syster
of classification adopted, the numerical and chronologic

sage of the loop over the spool case s allowed for by the
withdrawal of the arms or projections from the slots just at
the time the thread is passing, after which they enter their
respective slots again. Patent completed,

3239 W. NaLpxr and A. BELcRER. Improvements in
steam engines and apparatus connected therewith, and with
steam boilers, parts of which improvements are applicable to
machinery in general. Dated December 29, 1864,

This invention relates, firstly, to a novel arrangement of
the eduction port or ports of the cylinder of a steam engine
an¢ of the piston to be employed therewith, with a view to
the obtai of great y in the construction and
working of the engine ; the eduction port opens directly
from the longitudinal centre of the cylinder, or two ports
may be made,one on each side of the centre, and the open-
ing or openings thereof may be made to extend round the
whole or any portion of the inner circumference of the
cylinder. The piston is to be made of any convenient
depth or thickness according to the portion of the stroke at
which the eduction port is to be opened ; but the
prefer to make it of such a thickness as to nearly fill up the
portion of the oylinder between the end cover and the educ-
tion port when one port is used, so that, just hefore it ar-
rives at the end of its stroke it will open fully the eduction
port by uncovering the same. When two ports are used,
the length of the piston should be equal to, or nearly equal
to, the half length of the cylinder. Secondly, to an im-
proved construction of governors or regulators for steam
engines of all kinds, and to & peculiar arrangement of the
regulating valve actuated thereby. Thirdly, to an improved
construction of feed pump, whereby simplicity and economy
are oombived with greater certainty of action. In this
pump they make the stop-cock for the suction pipe elon-
gated, in order to form the seat for the lift valve, which is
situate on the side of the plug farthest from the suction
pipe. Fourthly, to an improved construction ef i

tance piece is fitted in the said piece, forming seats for the
diagonal struts and tie bars, and the bottom ends of the
stancheon plates are holted to a cast-iron base. The inven-
tion consists, fourthly, in the following manner of fixing
the cross {zistp of the girder. The cross joists are passed
through between the diagonals, having an iron bearer
underneath sitting tran: versely on the tie bars. This hearer
is made with a raised part in the middle of its length to
ensure the weight from the cross joists to pass through the
axis of the girder. When the girders are made in pairs,
they are coupled together hy cast-iron distance tabes and
bolts and nuts. By this method of constructing girders
the whole of the parts may he connected together by screw
bolts and nuts, which is & great convenience in places
where riveting t be oconveniently effected, Patent
completed.

3244 E. Pxrce. Improvements in geographical globes,
and illustrative objects to be used therewith, %uud Decem-
ber 30, 1864,

The object of this invention is
and convenient means for P y g ohj to
the surface of a geographical giobe, and by this means to
illustrate many of the natural laws and faots connected
with the globe on which we live. The first part of the in-
vention consists in making a geographical globe in whole
or in part of a material capable of being permanently
charged with magnetism, or of being attracted by & perma-
nent magnet,whereby the patentee is bled to p il
attach to the said geographical globe ohjects illustrat-
ing the physical and geographical features of the earth.
The second part of the in i i in ki
objects illustrative of the geographical features of the
earth, in whole or in part, or with attachments
capable of being infl d by per tis
80 that the same may be charged with such mag-

s

to provlld'e an {vnil;ble

rod applicable to feed pumps and valve motions. This rod
is made flexible at one part by being flattened out at such
part, or otherwise made elastic and flexible at the part re-
quired, This rod may eitker form a continuaticn of the
pump, rod, or valve spindle itself, or it may be rigidly se-
cured thereto,and to th ri¢ ring,thus disp
joints which are alwaysliable to wear, Fifthly,toanimp

tism or attracted by a p magnet in the said
geographical globe. The third part of the invention con-
sists in the combination with a geographical globe made in
whole or in pairs of a metallic substance capablo of being
attracted by or charged with permanent magnetism, of ob-
Jjects illustrative of the geographical or physical features of

construction and arrangement of the falcra levers and
springs for safety valves of steam boilers, whereby greater
sensitiveness is ohtained. Sixthly, to an improved mode of
lubricating the crank bearingsof steam engines, which
may also be applied to other bearings. This is eflected
by employing & brass, which is so formed as to hold the
lubricant within iteelf at one or hoth ends thereof, an an-
nular channel or chamber being made in one or both ends of
the brass to contain the oil or other lubricating fluid. I
thir channel or chamber revolves an enlarged ring or collar,
which is fitted to or formed in the journal. When in mo-
tion these oollars take up the oil and distribute it over the
bearing, but when at rest the oil flows back again into the

order of the specifications is preserved, and

al]l the advantages of a division into cl'aues. It should be
understood thatthese abrid ts are prepared exclu-
sively for this M:gn;no from oﬂdllhooplu supplied by
are therefore t!

the G t, an property of the
Proprietors of this Magazine. Other papesrs are hereby
warned not to prod them without an acknowledg
ment i—

Boirzxs A¥p Purwaoes,—3255

BuiLpixes Axp Buiisive MATERIALS,—3250—1

OuxMisTRY ANV PHOTOGRAPHY—3256—3, 12, 13, 16

Ovurrrvarion oy TR Bo1L, including agricultural imple-
ments and machines,—None

BLECTRICAL APPARATUS,—32

N Faszics, including ing fibres,
pulp, paper, &o.,—32583—1, 21

Foop awp Bxveragrs, including apparatus for preparing
fond for men and animals,—None

AND ArPAREL, including h

time-keepers, jewellery, musical instraments, &o.,—
3238, 3244, 3248, 3357, 32583, 13, 17,

GexrrAL MACHINBRY,—3242, 3248, 3249, 3161, 3254—8,
11, 18, 35

LiesTne, HRATING, AND VENTILATING,—3245—4, 5, 23

MuraLs, including apparatus for their manufacture,— None

MiscLLANROUS—3241, 3253 —20

Roaps awp VxmicLEs, including railway plant and car-
riages, saddlery, and harness, &c.,—3243,° 3259—6, 14

8u1rs AXD Boars, including their fittings,—None

Sreax Exanves, &c.,—3239, 3247, 3260—18

Wasrane,—3240

i

y for t
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3238 J. H. JoHNSBON, Iziprwcmn(a in sewing machines.
ication.) Dated D ber 29, 1864.

This invention relates to that class of sewing machines in
which two spools are employed for making the lock chain
or embroidery stitch with the same machine at the chofoe
of the op , and the imp ts apply solely to that
portion of the mechanism or apparatus which is contained
underneath the table or base plate of the hine,the upner

i witl: the earth, which are made of or with parts or attachments
of like material,either the g phical globe or the ohjects
being ch d with per agueti Patent come
pleted,

3246 A.8. Macrax and A. Bavrzy. Improvements in
the burners of hydrooarbon fluid lamps. Dated December

y .

Attempts have been made to construct burners capable
of being used without air distributors and chimneys or
oones, and it is to this class, and to a simplification of the
parts of the same, that theseimprovements have reference
the objeot being to obtain a olear and strong light not
readily to be extinguished by draughts or currents of air
The necks of the burners are provided with screws or their
equivalents to fix into or to the fluid containers in any

M are ordi

bEad wi:b or By this mode of lubricating a consi-
derable saving of oil is obtained. Patent leted, desi
3240 R. Oa1L. Impr ts in projectil Dated De-

cember 29, 1864,

This invention cousists in constructing shot, shell, and
other projectiles with spiral sinkings or grooves on the sides
and rear, to be acted on by the gas in the gun in order to
impart rotary motion thereto. The inventor fits to projec-
tiles, when in the form of cylinders, a loose end at the rear,
which will fall from the projectile after leaving the gun, and
the air will pass through the cylinder: or the projectile may
be solid. Patent abandoned.

3241.P. O, P, L. PREFONTAINE. TImprovemsnts in sware-
housing or storing liquids and other goods. Dated Decem-
ber 29, 1864,

This in lies more ially to storing hydro~

g d liquid ,eithre; latile or fused, such as oils, essences,
8spirits, and the like, and essentially consists in immersing
in water the vessels containing the liquids to be stored.
The vessels may be constructed in various ways. Patent
completed.

3243 B. Bavan. New or {:v'lproved machinery to be used

in the m 6 of d wares. Dated December
29, 1864.

The patentee claims, first, hinery in which the pow-
dered glass or 1is ied in & hopper or 1

d way, and rising upwards th 'y
wick tubes with wheels and thumb screws or other means
for raising the wick. From the neck of each burner one,
two, or more (the inventors prefer three) pillars or strips of
metal or other material are carried upwards to support a
domeor cupola, the top of which is immediately over the
upper termination of the wick tube. The top of this dome
or capola has a slit across through its top,the ends of which
are enlarged. Air is allowed to play freely around the
wick tube, and tu pass or rise upwards within the dome or
oupola, and to come into contact with or impinge on the
flame, 80 as to intain proper bustion at and above
¢he said tioned slit or opening. Patent abandoned.

3246 A.C. Roes. Improvements in machinery or appa
ratus for brushing hair. Dated December 30, 1864,

This invention consists of a metallic or wooden box or
case, within which is set in sunitable bearings an axle
carrying a hevelled cogged wheel gearing with a mitre
pinion, the shaft of which is ded pport a circal
brash, the bristles of which project beyond the limit of the
case; to the axle is attached a spiral spring, sothat, when
the axle is turned by a handle, the spring is wound up. A
brake of a semicircular form is made to act on the shaft by
means of a screw lover, 80 as to control or stop the unwind-
ing of the spring, and a handle is placed at each end of the

travelling over the articles to which the enamel powder is
to be applied, the enamel being shak from the

pp for the adjustment of the apparatus to the
head. To relieve the weight india-rubber bands may be

said hopper by & series of blows given to the said hopper.
Also the modification described of the said parts. Secondly
machinery in which the articles to which the powdered
glass or enamel is to be applied are supported on Jcnd;
less hand having an intermi t oo, the p
glass oc enamel being dredged on the articles by means of
au inclined sieve having a vibratory or reciprocating mo-

tion. Also the modification descri of the said parts.
Patent completed,
3243 E. SnurrresorHAM. Improvements in girders for

ys and for other purposcs. (A communication.)

works being arranged in any well known or suitable man-
ner. Beneath the hase plate or tableis situated a borizon-
tal driving shaft, which has attached to one end a slotted
and grooved cup revolving with the shaft, and provided
witha hook on its outer edge which seizes the loop of the
needle thread by passing in frontof the needle. Aslot is
cat through the cup extending clear to the edge or rim,
and a groove is also cut round the interior circumference of
the cup near its front edge. This oup is provided with a
guard which extends round its outer edge. An elastic
metal thread controller or *‘ take-up’’ is fixed to the back
of the cap. The lower thread when used is supplied like
the upper one direct from an ordinary spool, whicb is cac-
ried in a spool case of an annular form, having a bar across
it with a slot at each end, and is farther provided with a
tension spring under which the thread pasees on leaving the
apool. This spool case is connected by a screw $0 a frame
or ring, which fits into the annular groove made inside the
slotted up, and when a fresh spool is to be inscrted the 1
case is detached from the frame by turning the coupling
screw. A hook or projecting arm stands out hori Iy
from the back of the frame at its lower side, upon which
the loop hes, and is held during part of a lution of
the cup. The spool case holder, which prevents the spool
case from lving, ists of two ked rocking shafts,
provided each with a lever or projecting arm, which arms
are operated upon alternately by a cam or wiper on the
driving shaft, and thus raceive a slight reciprooating or
rocking i To each rocking shaft is also fitted a se-
coad arm or projection, which arms alternately enter the
cotresponding slots in the croes bar of the spool case, and
thereby hold it and prevent it from turning. The free pas-

Dated December 30, 1864,
This invention relates to such girders for railway and for
other purposes as are composed of top and bottom members
and end stancheons, the said parts being connected to-
gether by diagonal struts and ties, the object of the said
invention being to facilitate the putting together of the
parts of the girder, and to dispense with, when desirable,
the use of rivets, The invention oconsists, first, in the fol-
lowing of framing the diagonals:—Each of the
diagonals acting @s the struta consists of two bars, whilst
each of those acting as the ties consist of one bar, the said
tie hars passing between the two bars of the struts. fl‘be
said ties and struts are bolted at their junct
by means of a cast-iron plate op each side, thesaid plates
being cored out to fit on to the diagonals forming the said
struts. The i i ists, dly,in the following
manner of fixing the ends of the diagonals to the top and
hottom members nf the girder. The top and bottom ends
of the diagonals are provided with a box or shoe ; one end of
this shoe is prepared with an abutment to receive the dia-

pended from the ceiling, and the apparatus may be
rested thereon. By the multiplying toothed wheels a great
rapidity of rotation of the brash will be effected, the speed
being regulated by the brake, Patent abandoned.

3247 E, Courrant., A new rotative motive power. Dated
December 30, 1864.

In carrying out this invention the inventor proposes to
erect standards on a bed plate or foundation, in order to
support in bearings the axle of a driving wheel, on the cir-
cumference of which, at equi-distant points, four small
grooved pulley wheels ars set, the peripheries of which pro-
Jject beyond that of the driving wheel, The surface of the
foundation of the, hine is made of the form of an arcof a
circle taken from.the centre of the driving wheel, 80 as to
leave room fur the rotation of the four grooved pulleys.
Between the pulleys and the foundation a flexible but non-
elastic tube of fibrous or other suitable steam and water-
tight nature is placed, having flanged metal terminations
at each eund, and icati are established at each
end with a steam boiler, and with an exhaust or condenser ,
80 that by allowing steam to enter the tube at either end,
its pressure will force open or fill the tube, aud drive the
grooved pulleys forward and round in regalar succession,
and thus carry the main wheel and axle with them, and by
this means drive machipery or paddle-wheel propellershafts
By ordinary gearing used for such purposes. Patent aban-

3248 H. A. BonNEviLLE. Machinery for manwfacturing
ahoes for horses and other amimals, (A ication.)

to

cribed withoat refy

gonal bars acting as struts, and the other end is prepared
with a mortioe to receive the end of the diagonal bar acting
as the tie. A space isleft between the ends of the diagonals
and the hottom of the box or shoe, which space isfillcd in
with iron cement, and the said box or shoe holted to the
diagonals with Lolts and nuts. The invention ooanlns,
thirdly, in the following manner of making the st ~ne

gs. Patent compl
3249 H. A. BoNNEVILLE. Improvements in the construos
tion of presses. (A ication.)

Dated D ber 30,
186¢.

These improvements have for their object the reduction
of the force necessary for working the presses intended for
the of hay ,cotton, fruit, and similar substances.

at the extreme ends of the girder. These stancheons are
made of wrought-iron plates, and ﬂtled‘np.wu‘l‘: one top
distance piece, the said di ece g ges for
oonnecting the said piece to the upper member of the

rder. ftmld height of the stancheon a cast-iron dis-

The improvements consist in making the pressure in a
horizontal direction by means of a vertical shaft worked by
hand or other motive force, the upper end of which tarnsin

a collar fixed in a frame, while the lower end pivots in &
stop fixed in the same f; k. Patent ab d -
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3250 T. Boucn, Improvements iz the construction of
roofs for sheds, railway stations, and similar structures,
Dated December 30, 1864,

This i i 1 to in fmp! ts in the
construction of roofs for sheds, railway stations, and other
similar structures, the chief feature of which consists in
the application of a compression bar upon the top side of
the ridges forming the roof, and running transversely along
them, the bar being fixed to the apices of the ridges by a
saddle and bolts or cotters, or in any other way that may
be found suitable. Patent leted,

3251 W. H. Brown. I

rovements in the manufacture

the grate. The concentric cones are cast together in one
piece, ani are fixed in the brichkwork of the furnace in such
manner as to project the mixture of steam and air under
the grate, Patent completed.

3256 T. RiCHARDRON, Improvements in the manufacture
of manure. Dated December 31, 1864.

The object of this invention is to ohtain by means of
levigation phosphate of lime in a finely divided state from
such sources as bone, ashes, 1 ch 1 lites

r mi 1 nhoanh

P ) phosp and also to reduce and ob-
tain such guanos as Kooria, Mooria, Somhrero, or Navassa,
to or in a state of the finest po:sible division by means of
layi 3

of cast steel and other metaliic tubss, Dated D 30,
This in i ists in an ar t whereby the

P is bled to produce cast steel and other metal-
lio tubes without a seam. In order tn effect this, he em-
ploys & mandrel, upon whioh is placed a heated collar of
the maserial of which the tuhe is to be formed. This col-
lar is then submitted to the action of rollers which roll
the metal out upon the mandrel and thus form the tube.
The mandrel is formed with projecting parts, which deter-
mine the gauge of the tube, and the patentee fixes it
during the operation of rolling by an abutment at one
end, and by holding it at the other, or by both of those
arrangements. He also proposes to support the said man-
drel between the pairs of rollers, which supports may be
removed as the tube advances. The rollers may consist of
sevetal pairs, and these pairs he disposes alternately with

levigati Patent pl.

3257 F, J. Expres. A new musical apparatus, printing
on paper the music while beiny executed on pianos, organs,
or other key inatr Dated D ber 31, 1864,

Provisional protection has not been allnwed for this in-
vention. .

3258 R. Quiv, Impr in the sfacture of
cases for jewellery, for optical and other instruments, and
Jor 1iniutures and other articles. Dated December 31,
1864,

This invention relates to & former patent dated 3rd May,
1853 (No. 1,075). The patentee proposes, under one modi-
fication of the invention, to make the rims in the following
manner :—A metal mould of the shape required for the rim
is fitted to the hollow mould already made for the top,
which may ha either fixed to or be in a separate piece from
it, which latter is found more convenient; the thin wood
or scaleboard is then wound round the inside of the metal

their axes at an angle to each other. Patent 1pl,

3252 L. P. E. Max. Improvements in treating oils and
Aydrooarbone, and in apparatus for the same and other
o] ions {n whick matters have to be purified, clarifled, re-

d. (A ication.) Dated De-

The | , first, decolourising and disinfecting
olls, by using sulphurio acid and soda in & hot state, substan-
tially as described. Becondly, the process in which oil or
other matter is passed through a series of vessels placed at
different levels, in the manner and for the purpose de-
scribed. Thirdly, the apparatus in which a series of ves-
sels is placed, one below the other, as if on steps, and com
municate by pipes in such manner that the oil or other
m:;u:’ to be treated nl:ay pass from one vessel to the next,
an se th h the P o arribad

rim mould, and the paper which is to form the top is
worked into its place at the same time; the inner or con-
vex mould is then placed inside; the edges of this mould
are made to correspond to the shape of the rim mould,
room being, h , allowed b them for the thick-
nesses of the rim of scaleboard; the whole is then pressed,
and when sufficiently dry can be taken out of its mould,
the rim and top being perfeotly formed in the one process.
Patent completed.

3259 T. pu BourLAY. Improvements in carriagespropelled
by manual power. Dated December 31, 1864.

For the parp of this i ion a carriage is con-
structed to move on a pair of hinder-wheels and a pair of
fore-wheels, The fore-wheels and axle have a locking

gh t )
Fourthly, the mode of d ion or refri
ber of ive chamb ol

by 2

pipes, as described. Fifthly, the refrigeralingvor condens-

ti in the ordinary manner for facilitating the guid-
ing of the carriage. On the axle of the hinder pair of
wheels, and about midway between the pair of wheols, is &
pinion. The person that is in the carriage sits on a seat

ing apparatus in whioh a “series of chambers containing
io pipes is aged and bined, as d bed

over the hinder axle, and by his hands gives a to-and-fro
to & handle or handles in froot of him. The

Patent completed,

3253 J. LaoreY. Improvements in carding engines.
Dated Deoember 31, 1864,

This inveotion relates to that
known as a condenser, the object being to obviate or pre-
vent in the cardi or slivers produced when
carding wool or other fibrous substances, or to obtain sli-
vers or condenser threads of equal weight from each or all
parts of the doffer or delivering end of the machine, whe-
ther such unevenness may arise from irregularities of feed.
ing, blasts, draughts, or other causes. To attain this
object the patentee traverses the * angle stripper,” or pro-
duoes recip: tion th f, in bination with
the usual rotary motion, and in such manuner as to be con-
tinoally changing wit gularity the points of contact
betwixt the *‘ breast,” the said ‘‘ angle stripper,’’ and the
swift, 80 that lateral action is effected on the fibre in
transferring it from one oylinder to another. This

ip ing motion he prefers to prod by means of an

endless svirally grooved boss, moanted loosely on the
stripper shaft, 80 88 to rotate freely, but not slide endwise
thereon. This boss may be driven by puliey and cord or
sirap at any suitable speed from a pulley applied to any
convenient moving part of the engine; and by having a
pin or finge: fixed to the framing entering the groove, the

quired tion is produced, ding to the peculiar
form which may be given to the said

kind of carding engine

groove.  Patent

completed,
3254 W.E. NewroX. Improved moho‘nerg)for making
hl%r:‘uhuc (A communication.) Dated December 31,

For the purposes of this invention the bar iron of which
the horse shoes are to be made is to be caut up in pieces of
suitable leugth, and these pieces when heated (so that they
may be more easily bent) are placed in the machine
against a fixed die or mould, around which they are bent
by meacs of movable jaws. The heated pieces of iron are
then submitted top dies, which are moved
up and down by means of cranks, or by a piston fitted in a
steawm or air oylinder. Patent completed.

3255 P. A. Rookr. Improvements in
[-rnqcen. Dated December 31, 1864,

This invention relates to steam boiler distilling, vaporis-
ing, and similac i lly, and also to farnaces
for tho desulphuration of ores. They consist in an appa-
ratus for distributing the fael so as to deprive it of its
gases and smoke before throwing it on the grate. This
distribating apparatus is fed by a fannel placed outside.
It is composed of a trough wheel (roue & augets) having
five or seven compartments formed by a similar number of
partiticns placed tangentially to a tral strap, which
compartments or troughs receive consecutively the fuel
falling from the aforesaid fannel. The trough wheel is
turned by hand, or any suitable mechanical means. The
said trough wheel is placed in the upper and front part of
the farnace, so that the fuel d in its p
is sabmitted to the heat of the furnace, by which it is con-
verted into coke or carbonised before being thrown on the
firegrate. The gases and smoke being obliged to pass
through the flames of the hurning combustible are burat

smoke-consuming

handle is connected to a pair of toothed racks hetween
which the pinion on the hinder axle is sicuated. The racks
are formed togethor into a frame which slides to-and-fro,
The two racks are at such a distanoe apart that, when the
teeth of one rack is in gear with the teeth of the pinion,
the teeth of the other rack are out of gear with the teeth
of the pinfon ; henoe, when the haadle is moved to and fro,
the racks are moved to and fro also, and by being caused to
rise and fall at the end of each stroke, the teeth of the two
racks alternately gear with the pinion and cause it to

cesses. With this object thess highly impure ores coo-

tainiug phosphates are crushed or groand, by which tte
crystallised phosph and the impurities will be brokes
apart, and the i of the will be disa-

, 80 98 to admit of the impurities being d

from the crystallised phosphates by means of hand picking,
wasbing, and jugging. The pmhm may then be mary
readily acted on hy the proper . Patent completed.

4 E. Bxvax and A, FLEMinG. As improved jocket w
protector for metallic and other vessels and structsres cow.
taining solid substances, liquids or gases, Lo preveat radw
tion of heat from or communication of Aeat to sueh vesny
and structures. Dated J. anuary 2, 1865.

This { i ists in jacketing or protecting wm-
sels and structures either wholly or partially, as may e

'y, by atmospheric air or other gaseous flmu,
preferably not in communication with the external air,
To keep the inner and outer vessels and the strocterw
and casings apart, small pieces of earthenware or othe
non-conductor of heat ateused, Where the temperatan
are high and fluctuating, one or more small opemingst:
the air might be left in the outer veasel or casing, i
such openings could be provided with safety valves to cpe
ouwards and inwards, 80 as allow for increase or decram
of pressure of the said jacket or protector of atmospberic
alr or other gaseous fluids. Patent completed.

5 J. F. Parxes and J. TaNNER. Improvements iz tix
manufacture of oxygen gas, and in treating and economiring
the residual products of the said manufactwre. Dated Jio-

gu by

na;y 2, 1868.
he t g

heating a mizture of nitrate of soda and quick lime
Also, obtaining from the said products caustic soda, aad
& compost consisting of lime and nitrate of lime. Pats
completed.

6 J. SwiTH, jan,, and J. WILLIANSOX, An {mpreved a-
thod of and apparatus for lubricating the axles or journss
of coal or fronstons soaggons or tubs, or of other carriayu
or rolleys used upon tramways or railways for carrying
min or other material, Dated January 3, 1865.

The patentees olaim the labrication of sach axles o
journals whilst in motion, by meaus of revolving wieds
dipping into a reservoir of oil or lubricating materal,
such wheels being so mounted that the axles or joursalst>
be greased shall roll over the surface or periphery of the
lubricating wheels, and thus become lubricated. Pt
completed.

7 J.SegxoEr and N.B EAD, The appl o
use of certain materials to be employed in the manufesiw:
of carpets and hearthrugs. Dated January 2, 186$.

This i ion relates to the factars of carpets sai
from remnants of winsey, linsey, otleam,

] llen cloth and staff

s
hearth rogs
alpaca, fl ) , s
These are cat into strips of suitable width, and their ends

d together by stitching or sewing, so as to obuaiz
any desirable length. Thia the patentoes use as the weli;
the warp used is of cotton, hemp, or jute band, and myy
be dyed to any colour. Patent somplited.

8 J. R. CrouproN, Impr in ]
h finishing paper, Dated January 2, 1865.

B 4

rotate inually in one direoti The feet press
the forward axle, or i proj; th , by which
the fore part of the carsiage acts as a stretcher in a hoat,
and the carriage is guided by the feet acting to cause the

" "

g or J
Oane of thess improvements has for its objeot the prevs.
tion of the breakage of the
the second set of rollers or y & sep
steam engine, turbine, or water wheel, by which meass the

fore axle to perform its locking action. Patent pleted.
3260 O. W. S1kuexs. Improvements in the means and
apparatus for obtaining and applying motive power. (Partly
a foati Dated D ber 31, 1864, °
This invention is based upon the physical

paper passing from one calender to the other may be kapt
at any desired tension by the power allowed to he exsred
by the steam engine, turbine, or water wheel ; and if the
motive power be less than that requirod to tarm the calendex
and the tensile strength of the paper, breakage

property of
some liquids, such as paraffine, to expand very derably
on being heated. For the purposes of the invention a
closed ptacle that is capable of resisti iderabl,
internal pressure is filled with such liquid. One extremity
of this reoeotacle (which may conveniently beof a cylin-
drical form) is exposed to a source of heat, whercas the
other extremity is cooled by the external application of
cold water, or by the charging at a suitable moment a
portion of the liquid ined in the ptacle, or other-
wise. A plunger or piston is provided, which, in being
moved t> and fro within the cylindrical vessel, transfers
the liquid (or a considerablo portion of the same) alter-
nately from the heated portion of the vessel to the cooled
portion, and vice versa. A regenerator or cavity filled with
divided surfaces of metal or other refractory materials is
interposed, through which the liquid passes to and tro, and
which serves to retain the greater portion of the heat con-
tained in the liquid, when this liquid is foroed from the
heated to the cooled portion of the vessel, and to restore

will be avoided. Thei tor places sep levers to «t
on each end of all the rollers in the calender except the
bottom one, in such a manner as to lift them a safieies:
distance to allow the creased paper, if any, a free pasage

paper, and consists ia driving
d calender b :

between the said rollers, without dawaging them, asd

when the paper is passing evenly between all the rolles
they are again lowered, and the process of smoothiog ot
calendering goes on without damaging the roliers by the
action of creased paper. Patent abandoned.

10 F. Gve. Improvements in mounting phetographic,
printed, and other piclures. (A communication.) Dated
January 2, 1865.

This invention haa for its object the so mounting photo-
graphio printed and other pictures that peculiar effocts are
rroduoed by reason of two pictures, ip each case being co-

il

ined with and superimposed one on the other on a sheet of

glass. Patent abandoned.
nMB An impr t in ordinary lift sl

the same to the liquid on its retarm. Patent abd

1 W. Muoiz. Improvements in the construction of public
houses and other houses of entertainment. Dated January
3, 1865. R

This invention consfsts in constructing the whole of the
front of publio-houses, and other houses of entertainment
(where men and mix indiscrimi ly together) of
flne glass, to enable persons outside to see thuse within.

Jorce pumps. Dated J. y 3, 1865,

The nature of these improvements oconsists in so cam-
stracting the pump that the oylinder or barrel of it can be
targed and secured to any joint within the range of its
motion for bringing the discharge spout to anydesired posi-

tion; also in arrangingthe haudle or lever for working tbe

d the ci ’

piston 80 that it can be moved
of the cylinder secured and worked from any point to suu
the position of the pump. By thus making the two parts

ble, as described, the can be placed in the lcast

ngress and egress passages of about 2 ft. wide are pro-
vided to admit , but to impede and p! as far
as is possible the entrance of females wearing steel crino-
lines. A space is left between the front of the house of
ontertainment and the footpath of not less than 3 ft. wide,
uader which passes a heated flue; this space is intended
to afford shelter and warmth to destitute poor during the
night. When the house is closed at night, and on Sun.
days, a public fountain provided with a filter supplied
with water from the house is turned on for the benefit of
the public. Patent complcted.
2 T. A. MACAULAY. impr {s in sewing
and apparatus belonging thereto. Dated January 2, 1865,
T_hio |nve::v.ion consists, firstly, in the adaptation to

38

before leaving the flue. Iu order to insure a more perf

combastion of the fael by stirring or poking, one or more
shafcs may be placed 1n & transverse direction to and under
the bars of the g-ate,on which shafts are fixed wings placed
at such distances as to pass between all .the bars at each
entire rotation. The:e automatio fuel stirrers may be moved
by hand or any suitable mechanical contrivanoe d

g i of a novel mechanical arrangement for
driving the vertical or sewing needle and the shuttle, the
object being to prod from a regul tation of a shaft
an irregular ip ing motion specially suited to the
ueedles of the vertical needle and the shuttle. Secondly, in
an improvement in the construction of the framework
which facilit. i parallelism in

with or lm::tondant of shat which actuates the distributing
ti h wheel, In furnaces where the ohject is to desul phurise
ores by the introduotion of a mixture of air and steam, an

P g of two i which
the air passes

ic cones b
may be employed. At the centre of the
apparatus is placed a tube provided with a cock serving for
the ent of steam derived from the escapement of the
engine, or generated hy a water jacket
farnace door. The mixture of steam and

surrounding the
air passes under

the g of p
the horizontal shafts above and below the table. And,
lastly, in a novel construction of thread controller. The
invention cannot he described without reference to the
drawings. Patent completed.

3 ' pump: P
possible cramped space, and any position without haviag to
be specially construcied for the purpose. The lower sad
upper end of the cylinder of the pump is made without
flauges, in place of which they are fucrnished with dove
tailed-shaped forms. A recess flange or plate is used for
attaching to the lower end of the oylinder, for the double
purpose of serving as a valve seat for the inlet valve and se-
curing the pump to its place for working. The end of the
cylinder s placed into the recessed flanges, and by means
of one bolt and nut the cylinder of the pump can be secured
to the flange sufficiently tight to make a joint between the
end of the cylinder and flange. This joint is made by lettisg
a portion of the valve leather extend between the end of
tho cylinder and surtace of the flange. The nut of tbe
bolt, which bolt codies up through the recessed flange, for
holding the cylinder to the flange, is made comical and
passes against the side of the cylinder at an angle, and
thereby forces the end of the cylinder against the flange.
Two or more projecting lugs are cast around the recess ia
the flange, against which Jugs the dovetailed sides at tbe
end of the cylinder are forced by the angular oc latens!
pressure of the conical nut. The lugs are so shaped that
they direct the end of the cylinder of the pump against the

-| plate when the pressure is applied by screwing the

nut, and thereby forms an evenly tight joint between the

3 M.R. Leverson. An improved msthod of treating

opatite and other mineral phosph (a ication.)

Dated January 2, 1865,
This i ?

P )

P

whole surface of tho cylinder end and flange. By loosening
tho conical nut the cylinder can be placed or turned to any
ition for placing the discharge spout where desired, aad

io ists in the sep of imp
more or less perfoctly by mechanical means and pro-

the cylinder valves and working parts can be oatirely re-
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moved by taking off the nut. The cover or flange for the
top of the pump is similarly constructed and attached by
means of one bolt and gut, The lever is joined to the cover
of the pump and consequently can be turned around and
beld to any point within the range of its motion. For the
smaller class of pumps one bolt and nut will be sufficient to
hold the upper and lower flanges to the oylinder, but for
the larger class of pumps it will be preferable to use two or
more bolts and nuts. Patent completed.

12 W. G. HrLssy. Fmprovements in the manufacture of
enamaelled glass to render it more useful in photographic art.
Dated Jaouary 3, 18685,

In carrying out this invention, the opal or other coloursd
enamel and the glass are united together in the process of
manufactnrein theusual way, but, instead of the glass to or
with which the enamel is secured or made being transparens
and colourless, the inventor makes it with a ** body colour’’
of any desired tint or quality by placing the proper mate-
rials in the glass pot. Rose and cream will be the most
desirable colours when the enamel is opal, hut the colours
may be varied. When the enamelled surfaces are polished,
the sheets are ready for use. Patent abandoned.

13 G. Muscarr. Impr ts in ing ki
Dated January 3, 1865;

This improved sewing , which is intended to
serve as a plaything for children, is made entirely of metal,
and cousists of a small figure lying on its back ; the legs
heing hollow and thrown over the head admit of & small
shaft ruoning through them, one end of which is fixed to
the centre of a small band wheel, and the other, which
communicates motion to the needle, turns in a metal hox
fitted to the feet of the figure; to this end of the shaft is
attached a pieoe of metal of unequal proportions, the object
of which will be mentioned hereafter. At the bottom or
bed of the apparatus, which is hollow, and may be made of
any form and dimensions, is another shaft mpporud and
turning in hearings fixed in any convenient position in the
bed of the machine for that purpose; round this shaft is
passed a spiral spring, one end of which shafv is bent for
ahout the length of an inch in a perpendicular manner,
the remainder being curved, the extreme end being furnished
with & roller running on slides fixed on the hand wheel, and
curved in such a as to i to the shaft a
backward and forward movement, which is facilitated by
the spiral spring. At the oppo-iu end of the above men-
tioned shaft a small hook is fixed and placed directly under
the needle, 50 3s to catch the thread and form a loop as
soon as the needle has penetrated the material. The reel
of thread or cotton turns on a pin placed in any convenient
position on tbe figure, and is prevented from jumping or
rising while revolving by means of a small spiral spring
placed over the pin above the reel, and passing gently on
the reel by means of a screw head fitting on the pin.
Patent abandoned,

14 H. Luoyn. Impr ts in pe lators, a partor
parts of which improvements may ahabe applied to other
wheel carriages. Dated January 3 1865.

This invent ists, firstly, the handle
lmnud at the back of the perunbuluor, and by which it

propelled, capn.blo of turning down, instead of making
u fixed, as the handl ble of
turning down, it may he folded against the body of the
perambulator when it is not in use, and the perambulator
thereby made to oooupy less room. The invention consists,
secondly, in improvements in conneoting the wheels of
perambulators to their axles, This part of theinvention
bas for its objeos the effectual securing of the wheels to
their axles, and facilitating their removal when it is re-
quired to remove them for packing, or for any other pur-
pose. The invention camnot be fully dm-ribed without re-
ference to the drawings. Patent compli

15 L. p’AUBREVILLE, Imprwmunu n manufacturing
paper. (A ) Dated J 'y 3, 1865.

This invention nluel to the mcde of drying up the
endless sheet of paper as it runs out of the pulp machine.
The procees consists in using a hot room or chamber into
which the endless web or sheet of paper is introduced, and
arried along by a special endless chain which travels a
distance of many yards within the said room or chamber.
The hot room or chamber is heated by hot air drawn out
by a fan from the furnace used for generating steam em-
ployed in the other depar of the ture, the
bot air being forced by the fan into the hot room or
chamber ; the fire of the furnace must he made with coke,

and not with any kind of fael producing smoke. The
sneet or web of paper perfectly dried up is then led out of
the hot room through a -mt.hle mnnre. and is coiled

hi

1

around a cylinder sui posed to iveit, Patent
completed.
16 T. J. Asaron. An improved portadls pneumatic

apparatus, app’icable in surgery and medicine for all pur-
poses as a douchs for efusion, irrigation, injection, and for
cremas. Dated January 3. 1865.
'l'hil imm'ed tus is appli for
ing douches or inj for all 1 or
medicinal purposes, and the prinoipsl ohject of the inven-
tion is to oonstruct & poitable and effective apparatus,
and, at the same time, to prevent the injection of any air
mh tho water or other liquid oompouinn the douche or
The is principally of two
remcls—one contained within the other—each vessel
being made of an impermeable material, the inner one
being flexible and oomlpmtlblo, india-rubber by preference,
and the outer one ine astic, boinz either made of a rigid
ial, or of & such as canvas,
orotbtr textile maerinl lined with indh-mbbor, as may
be preferred. Rach of thess vessels is furnished with 3
tobe provided with a stop-cock, but there is no communi-
cation whatever between the two vessels. A small detach-
able or fixed syringe or air pump for charging the oater
mael with compressed air is also provided. The action
of the apparatus is as follows: The inuner vessel is to be
filled with the water or other liquid composing the douche
or injection, by means of a funnel or.otherwise, and the
latter being removed its stop-cuck Is closed. Air is then
coapressed into the outer vessel by means of the syringe
ot air-pump, until a suficient pressure is obtained
uxording to the foroe desired. Upon closing the stop-
cock of the outer vessel and removing the syrioge, if de-
sirable, the apparatusis now ready for use, and upon the
stop oock of the inper vessel being opened, the expansion

hl
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outokt vessel may mnlin opon, md the syrlngo be kept at
work duri
An lmpmad bclt. Dated J anuary 3,

the
11 L. Gox.nnm.

1865,

Thll belt consists of & number of metal plates, tablets,
or hollow slabs of any desired shape connected or n.rnnp
together by cords or bands of elastic material passed
through the edges of the plates, tablets, or slabs, which
edges are bent inward ot at right angles, or nearly so, to
the main plane of the plate, slab, or tahlet. The belt so
constructed is very elastio, flexible, and light, but, at the
same time, strong and substantial. Two lengths of elastic
are sufllcient, one passing through the upper and the other
through the lower part of the plates. The plates may be
close together, ot bslls or other ornaments may be strung
on the elastics between the plaus The helt may uminau

This invention relates to a peculiar construction of fan
whereby a greater power of blut is obtained than by the
fans hitherto in use. A to one difi of
this invention the blades of the fan are carried by a disc
wheel, which is keyed or otherwise secured to the fan
apindlo. Each fan bhdo is curved outwards and backward

the of , and is th h
iu entire length of a V form in transverse section, the hol-
low or trough being on the front side of the blade. The
dllo wheel il m-uu in tho oentre of each hlade, so as to
, one half or side of the blade
being on each side or face of the disc. One end of these
Llades extends nearly to the centre of the disc, whilst the
outer end projects some little distance beyond the periphery
of the diss. The trough or chanoel of each hlade is both
broader and deeper at the inner end than at the outer

ity, and it is preferred to remove or bevel off the

at the ends in ordinacy fi
outer surface may be plain or orn;:nontal
otherwise. Patent completed.

18 G. Hopesox and J. Pitr. Improvements in drilling
apparatus for hand or steam power, adaptable also as a vice
and for lifting purposes. Dated January 3, 1865.

This invention cannot be described without reference to
the drawings. Patent completed.

19 E. Kizasy. Improvements in the manufacture of
elaatw Pack(ngr Jor pialonia. Dated Juuury 4,1865.

The
and gilt or

in,
pary

corner on each side of the trough or V at its outer end,
According to another modification the disc wheel may be
dispensed with, and the curved V-shaped blades may be
each carried yuupmbetmonlbouhnonthcspindlc
of che fan, In hoth the

enclose the revolving blades between a pair of discs whloh
are secured to thesides or lateral edgee of the blades, and
are open in the centre and converge towards each other at
their peripheries, these discs forming in faot a portion of
the revolving part of the fan. The whole is euclosed in an

for the pistons and piston-rods of st orp

in the form of a flat rope or web composed of two or more
strands or plaits of hemp, or other fibrous substances,
united together in a loom or other suitable machine by a
binding weft, as shown in the drawings. Another part of
the in ts in bining with the tallow and
oil or other ingredients ki

d to lubri th
of pistons, a certain proportion of soda ash, to allow the
steam to penetrate the packing, and thus to prevent it
being hurnt, Patent completed.

20 W.PavroN, Improvements in the means or appa-
ratus for measuring water or other liguids. Dated January
4, 1865.

By the apparatus constructed aocording to these im-
provements the inlet and the outlet passages are each
formed douhle, 80 as to be closed by a pair of valves, the
pressure of the liquid on whioh is rendered neutral, or
nearly so. The chamber into which the water or other
liquid passes to be measured is provided with a movable
cover, acting as a float or piston, which rises with the
flowing into this chamber of the liquid to be ineasured,
and the upoer part of this chamber above the float opens
into another chamber which acts as an air chamber,
and by its having communication with the passage for
the measured liquid it also acts as a reservoir of the
measured liquid. The water or other liquid to be mea-
sured passes into the measuring chamber by one pair of
the equilibrium valves, whilst the outlet passages from the
measuring chamber are closed, and the tlowing of the
liquid into the measuring chamber causes the float to rise
to anoint capable of being unod or regul:ud when it acts
to alter the position of a weight, that
weight to chlnge the po:mon of the two pairs of valves by
closing the inlet valves and opening the outlet valves,
when the liquid in the measuring chamber will pass away
therefrom until the float in its descent again acts upon the
balance weight to cause it to reversethe position of the inlet
and outlet valves,when the outlet valves will be again closed
and the inlet valves opened, as before, and so on. A pas-
ssge capable of being closed is provided for supplying air
when desired to the reservoir chamber. The inventor also,
in some cases, applies an air vessel to the inlet pine to check
the effect of momentum of the liquid at the change of po-
sition of the valves. Patentaba .

dinary fan oasing shaped to conform to the taper of the
bhda. Patent completed.

24 D. Veraiccrio. Imprevements in the comstruction
of spring mattrasses and palliasses. Dated January 4,

In performing this in the t to
construct two frames of iron bars or monlding-o!uy
suitable dimensions and form required, and to attach
thereto, lengthwise, and across flat, bands of iron or steel,
to form a bearing surface. These two frames are placed
one over the other, the flanges being turned to each other
80 as to form ledges, and underneath and between each
intersection of the iron bands, or some of them, a helioo-
spiral or other spring is fixed: Each end of the frame has
in all large sizes one carriage spring, or any other shape
of spring, flat or otherwise, fixed betweeu the iron frames,
and each side of the frame has two or more similar springs
z? ll‘l:pott the upper frame on the under oue. Patent com-
pleted,

25 J. F. Joxes., Impr ts in Jor making
paper board. Dated Janunary 4, 1865.

‘We cannot here give spaco to thedetails of this inven.
tion. Patent abandoned.

R d:

PROVISIONAL PROTECTIONS.

Dated March 8, 1865.
642 F, Tolbausen, Boulevard Magenta, Paris. Improve-
ments in breech-loading firo-arms, (A commaunication.)
Dated April 5,1865.
967 J. I. Darribet, Dax, France. Improvementsin the
seats of waterclosets.
- Dated April 24, 1865.
1141 W, E. Gedge, Wellingtou-street, Strand.
proved pessary. (A communication.)
Dated May 3, 1865.
1232 J. B. Lavanchy, Peter-street, Wardour-street, me-

An im.

chanician, A new or improved chair ladder.
1238 T. W Roe Arkwright-atrm, Nottingh:m. Im-
'y for f g and ng lace or

lizht ubna.
Dated May 29, 1865,
1468 H. Monely. Olvuton, Glonouteuhln, clerk. A

21 J. Krowres and J. Baxxs, Certain impr ts in
mules for spinning, Dated January 4, 1865.

This invention relates to that wrtioa of mechanism em-
ployed in hand or self-acting mules by which the ‘‘ run in’*
and out of the spindle carriage is effected, and is designed
to keep the yarn whilst heing spun even and regular, and
also to impart greater strength when the spindle carriage is
completing its ‘‘run out.” The improvements consist in

ne;r oruufn for ining motive power, and
other 1 purposes.
Dated May 31, 1885,
1486 W A, Brown, Ouliol-nrnt.' Newcatlo-on-'ry::&

other navigable vessels.
Dated June 15, 1865.

imparting to the spindl riage of mules a diff 1 or
varying speed when runniog out, which commences quickly
and gradually diminishes in speed as the distance of the
spindles from the front rollers inorusel. The effect

1620 R. Ai Brooman, Fl:ot-umt, pateot agent. Im-
tsinf foati

Dated June 16, 1865,
1628 M. Henry, Fleet-street. Improvements in the me-
thod of and tpparshu for eﬂoct.ing lnd motdlng telegra-

P!

may be produced by several
the method which the patentees prefer being herein
described. Upon the ordinary cam or worm shaft of the
mule, or in aby other convenient position, about the head
stock, one or more cones are arranged, which, when caused
mnvolu. transmit through the medium of suitable bevel

hic
s 1632 C. A. Lamont, Ncw York. An improved mode of
dessicating eggs, and apparatus for effecting the same.
Dated June 19, 1885.
lsu E. Whalley, Blackburn, L ire, cotton spi

and ‘* jack-in-the-box ’’ gearing a differential motion to
the long driver shaft of the mulewhich moves the carriage,
and also through such shaft motion is imparted to the
rollers for delivering the yarn by means of hevel wheels, so
as to suit the differential or varying motions of the spindle
oarriage when ranning out. A second arrangement of
apparatus for effecting the differential or varying motion
of the carriage may be obtained by driving the long driver
shaft from the worm shaft of the mule by the means of
bevel wheels of different di ters, which are

and drive the arrangement of ‘the ¢ jack-in-the-box **

the wheels giving motion to 'ho *¢ jack-in-the-box ’* when
the carriage its * out’’ arvof small
diameter and quick speed, gmng the urri:go a quick run
until half its dist , at which time

which gives motion to the long driver shaft, that is to say, |

in machiuery lo: twmmg, donbhng, and
)aylng all kinds of yarns,

1646 G. Smith, jun., Rich d-t Olaph d,
civil i F in 1 tive engi and
nnlway carriages.

Duudlmu 20, 1865.
1655 E. G. Brewer, in

the construction of upl or ulvu. (A eommumuuon )
1656 W. Olark, Ch
in the means snd asap-uuu for moratlng motive power.

(A communication,
Dated June 31, 18685,
1665 W. Clark, Chanoery-lage, onginoot. Improvements
in apparatus for typographic and lithographic printiog.
(A communication.)
Dated June 22, ms.
1673 8. Godfrey, Middlesb 'ees, Y
Improvements appllcablo to (u*nwo bars and fire-

Lahi

y 60«

22 W, CLARK. Improvements in electro magnets and their

applieation to telegraphic und other purposes. (A commu-
) Dated J: y 4, 1865,

This invenuon consists, first, in construc:ing electro-

motion is given to the jack and long driver from the worm gineer.
shaft through wheels of a greater diameter ; consequently, gra
the speed of the carriage becomes diminllhod during the 1"3 N. doBooker Gl d, Hereford ol
remainder of itsrun out, as ired. The differential mo- . in umbrellas and parasols.
tion can aiso be effected without the arrangement of jack- 1674 E. K. Dntwn Sale, Cheshire, mmhnc. Oertain
in-the-box to suit particular work, in which case oneor | § for and indicati
more cones are driven iu oconnection with the long driver tha ﬂo' of liqnld;. e he b
and front spindles, thereby giving the required twist to the 5 J. M. Abrams, Moor treet h Im-
yaro, Patent completed. in us for the reception of ooln.

771616 M. Siegrist, Montpeli d, B

ments in apparatas for the use of pulengen and othen for
signalling in railway trairs,

1671 W. E Navnon, Chancery-lane, civil tngiuoor. Im-
A

) gal ic , and other el
Ipplrll«lll based upon the emnloyment ot cucniu of un-

T1879 J. G:le.;nn., Dewn;hiro-urrm. electrician. Im-

covered metal wire, by which is und wire
with 2 any insulating substance, such as couon silk, gutta
1 or any ble varnish. Beoond, in the

A the compressed air in the outer vessel will the
inver vessel and foroe out the water or hqmd which it con-

P

of these impr ts to all kinds of electro-
used in telegraphy and otherwise.

y K
Tiaati
PP

bt

uins,theforce of the steam d ding upon the of air
that had been previously compmud into the oater vessel.
Ita and undiminished force is desired
ﬂun can be obtained by these means, the stop-cock of the

Patent abandoned.
M23 W. Aaxr, Improvements in fan blowers. Dated Jan-

uary 4, 1865.

P prep

Dated June 23, 18665.
1680 A. E. Dobbs, B.A., Lincoln’s-inn, barrister-at-law.
Improvements in drm for carriages.
1683 L. White, Paisley. Imp ts in olay tob

pipes.
1684 W. J. Murphy, IMy s Woll Brewery, Cork.
i far st y trains,

An

P PP
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1685 W. Lusty, Birmingham, machinist. Improvements
in machinery for the manufacture of needles.

Dated July 3, 18685.
1753 1. Baggs, Obancery-lane, electri

gi Im.

1719 W. E. N:vton. Amalgams of quioksilver. (A

1686 E. Finch, Obepstow, M Tmp!
ments in hinery and app for the fact:
rivets, bolts, spikes, and similar articles.

1681 B‘. 8. Snell, 'Clhluo'r!-lln:, and F. E. :l‘homu,

of

ments in apparatus used in supplying gas to burners.
Dated June 34, 1865,

p in submarine telegraphy, which improvements
are also applicable in some cases to land telegraphy.
in tabal

The full titles of the patents in the above list cea be
uoou:tginu} by relcfrlng hul!k to 'chdr Ll:u{lbgﬂ in the list of

1785 E. Deane, City, engi Imp t
structures, rendering them specially applicable for ships’
masts and building purpoees.

1767 8. Bates, New Radford, Nottingham, lace manu-
facturer. Improvements in the man@facture or production

1688 H. A. B une ille, Porch terrace, Bayswat of bobbin net ar twist lace made on bobbin net or twist
! 1689 R.E t"' Islingto: v T
. Eastman, Islington. Imp ts in it 1769 J. N , St B Belgi
1690 M, A. Muir and J. M‘Iiwham, Glasgow, maohi- | chaat. I ey e stoprans aad o

nists. Improved sanitary apparatus or for

P PPIng

ding railway oarriages and locomotive engines.

preventing noxious exhalations sach as arise when coating
or treating iron or other articles.
1691 R. A. Brooman, Fleet-street, patent agent, An
improved portable table or seat. (A communication.)
1695 J. 8ol Red L ptici I
ments in the prep of mag for ill
(A communication.)

41, o .l'

8

pu
1696 C. R. Bamber, Jerrey, Com. R.N. A new or
jmp: d apy for producing the mag light.
Dated June 26, 1865.
1698 T. L. Jowett, 8 , Gl hire, architeot

Imprgvements in hricks.
1700 M. Ashby, Staines, brewer,
and distiller’s retrigerator or apparatus for
coudensing steam or other vapours.
1701 J‘ 1. Spanoghe, Rue de 1'Equerre, Antwerp. An
draulio gy

An improved brewor’s
ling liquids,

imp! hy for p motive

power,
1702 R. A. Brooman, Fleet-street, patent agent. Im-
sin hinery for printing in col (A com-

P
munication.)

1704 8. 8. Bateson, Bolton-street, Mayfair. Improve-
ments in crojuet mallets.

1705 J. Whittle, Frampton-terrace, Boston, Lincoln-
shire. Improvements in forming the permanent way of
railways,

1708 J. Medhurst, Rotherhithe-street, Surrey, Improve-
meuts in portable punching apparatus.

1707 W. E. Newton, Chauoery-lane, civil engineer. Im-
p ts in the fact of hats and other felted
goods and fabrics. (A communication.)

1708 W, E. Newton,Ch y-lane, civil engi An
improvement in pianofortes. (A communication.)

Dated June 37, 1865.

1709 H. M. Kennard, Viaduot Works, Crumlin, near
Newport. Imp in hinery for riveting and
for making rivets.

1711 R. A. Brooman, Fleet-street, patent agent. An
improved method of and apparatus for burning liquid hydro-
carbons, and the employment theroof tor heating purposes.
(A commuaication.)

1713 J. Spratt, Stranraer-place, Maida Vale. Improve-
ments in appara'us for cutting, hay, straw, and other
vegetable materials.

1713 J. Kirkbam, Manchester, timber bant. Im-
provements in secaring the rails of railways.
1714 J. H. J Linooln’s-inn-flelds. I t

p!
in cotton gins. (A communication.)

1715 W. Brooks, Philadelphia-street, Bristol. Improve-
ments in heating_chisels, knives, plane irons, gouges,
augers, steels, shears, scythes, and saws.

Dated June 28, 1865,
1717 W. Ingh Manch Imp! ts in circul
ing hines for flnishing woven hbria.k "

"118 J. K. Faraworth, Alderl
prove neots in or applicable to rallway
windowes.

1719 W, E. Newton, Ch s -1ane, civil engi . Im-
provements in the preparation of amalgams of quicksilver
or mercury, and in the application of such amalgams to
various parposes in the arts. (A commaunication.)

1721 J. Webster, Glasgow, shirt maker and clothier.
Improvements in under vests.

1722 W. Percival, Aston.by-Budworth, Cheshire, farmer.
A new or improved table or support to be employed in the
dressing and finishing of cheeses.

1723 R. Boot, Arboretum-street, lace designer, and J.
Coxon, Long_ Hedge-lane, New BSneinton, Nottingham,

Edge, C Im-
and other carriage

1761 L. H.G. Ehrhardt,Aldridge-road-villas, Bayswater.
Improvements in vioes.
Dated July 4, 1865.
1763 P. Passivant, Bradford, commission merchant.
Improved linings for ladies’ d icati
1767 J. Harrington, Lansdowne-tertace, Aore-lane,

Brixton. Improvements in carriages.

1769 J. E. Wilson, G , Torquay, D hire, civil
engineer. Imp LW! ive engines, and in
springs of railway carriages.

Dated July 5, 1865,

1771 W, E. Gedge, Wellington-street, Strand. An im-
proved ciroular endless railway. (A ocommunication,)

17717 J. W. Gray, 8t. Duastan’s-hill, City. Improve-
ments in hinery for cleaning and d icating rice and
other grains and seeds.
1779 H.Emanuel, New Bond-street, oourt jeweller. A
new tact of or imp t in for
personal wear,

PATENTS APPLIED FOR WITH COMPLETE SPECI-
FICATIONS.

Dated July 11,1865,
1834 N. Jenkins, Bosion, U.8. Improvements in steam
and water valves.

LIST OF SEALED PATENTS.

Bealed July 14, 1866.
141 W, Jeffreys 164 J. Coulter and H,
149 E. Deane Harpin
150 8. Ballard 161 E. D. Farood
151 J. W. Gregg 166 W.C. Bicks
163 J. Burch 189 M. Robinson
189 A, W, Preger 224 R. Mushet

Bealed July 18, 1868,

Muanro and T.| 281 J. M'Naught and W,
M‘Naught, jun.

170 D.
Wright

173 J.Turney,jun.,and G.| 284 J. Ball

Wood 300 G.and D. Hurn
183 T. Lester 404 W, Adams
188 J. H. Wilson 434 D. O. Pierce
188 J. Snider, jun. 522 J. Howard

191 O. Brakel, W. Hoehl,
and W, Gunther

194 E. Atkinson

201 M. A, Dietz

231 G. Haseltine

609 D., J., and J. Morris
619 O, F. Varly

645 A.O. Henderson

819 R, W. Mocrell

836 W.E. Newton

250 W. E. Newton 893 W. M. Faller

270 W. H. Cox 1233 G. T. Bousfleld

NOTIOES OF INTENTION TO PROUEED WITH
PATEN

TS,

¥rom the London Gasette, July 18, 1865,
613 E. Hamphreys. Marine steam boilers.
616 T.Turton. Shaping file blanks.
635 J. H. Wilson. Mecasuring the humaa body.
637 A. E. A. Aubert and G. E. M. Gerard. Bhoes.
642 F.Tolh Breech-loading fire-arms. (A com-

munication.)

648 J. Shanks. Watercloset apparatus.
661 W. H, James. Carriage ways.
665 W. D. Allen. Railway wheel tyres.
669 V. Delperdange. Connecting tubes or pipes.
670 J., E. G.,and O. H. Freeman, Varnishes.
680 J. Samuel and 8. Millbourne. Preparivg flax.
684 O, Johnson, Tee-pieco and valve.

sftsman. Inprovem ents .::.:;’.‘,:‘..L?:{.".‘r".‘;',‘;‘i:‘m An :?7 J) Garelly. Cutting button holes. (A communi.
shir . cation.

improved shirt front. (A communication.) 90 . and H. W. Whitehead. Hackling flax.

. 1726 E. Reyr;:ldl. Albf:l:r;:d, Nunhead, h.:hoo‘n‘!u“;i :” E';ﬂ':“'f"’ {,‘;';”;'- 3

s h wind A e o s it o 693 J. M. Nrpier. ine glasses.

3 b from the , and for the seoure fasten- | _ 4q) R, Maudsn. Rolling metals.

’"?r"z';"%"hmm Sheffleld, ph tical chemist. A | 708 F. A. Barendlin. Breech-loading fire-acms. (Partly a

:;: :::’:T;rbr:'v‘od food or finid regulator for feeding bottle | “ 500"y "Deas. Levers tor :.“'l’ -:lt.c.h es.

Dated June 79, 1865, 13 R, A, .~ Photograp ges. (A oom-

1729 D., T.,J., aud J. Meroer, Great Harwood, near muaioation.)

Accrington, Lancashire, manufacturers. Improvements in
sizing machines for sizing yams, beams, or warps to be

woven,

1131 J, Cox, Georgio Mills, Edinburgh, glue maker.. Im-
p ts in oars, paddles, rowlocks, seats and fittings
for boats and vessels.

1133 A. Prince, Trafalgar-square, A new or improved
self-acting apparatus for di ing the feeding materials
in high f ( ication.)

1735 W. E. Newton, Chancery-lane, civil engineer. 1Im-
provements in locks. (A communicatioa.)

71¢ E. D. Hodgsor. Safes.

722 N. N. Solly, Water twyers. (Partly 8 communi-
ocation.)

726 H. Chevor. Keyless watches.

739 A. P. Price. Sulphurous acid.

738 W. Loeder. Permanent way of railways. (A com-
munication.)

740 R. Bell. Working railway signals. @

L 4 y P
Opp oan be entered to the granting of a pateat to
any of the ies in the above list who have given notios
of their intention to p d, within y-one days from
the date of the Gasetts in which the notice appears, by
Io'av‘;:auzhol‘ issioners’ office joulars in writing
of hjeotd

pr
™
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PATENTS ON WHICH THE STAMP DUTY OF 3
HAS BEEN PAID.

2002 O, E. and J. Green 2083 O. F. Morrill

2007 T, Hill 2060 R. Barrett
2038 T. G, Ghislin 3085 W, E. Newton
2042 R. Dunn 2077 T. Meriton
2060 W. Gossage

PATENTS ON WHICH THE STAMP DUTY OF 118
HAS BREN PAID.

1801 J. Fowler, jun. [ 1711 J. Musgrave

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending July 8, 1865,
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i141) W. Brookes. Musical instr .
tion.
188 G.Ralston. Making olothing. (A communication.)

763 F. Wise. Attaching buttons to fabrics. (A com-

Dated June 30,1865,
1731 W. Sohofield, Heywood, L hire, .
Imp ts in the facture of gas rts and other
articles made of fireclay, and in fu for burning the 781 W. Arthur,
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pr ts in the
communication.)
1743 J. Keighley, Bradford, power loom manufacturer.
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in steam boilers, furnaces, and engines, and in parts con-
nected therewith.
Dated July 1,1868.
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cation.)
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and rods. |
1751 W. M‘Gregor, civil "engineer, Kidbrockesvillas,

Biackbeath. Improvements in the points and crossings of
railways,

faoture of collars and cufts. (A
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1456 R. A. Broomau. Oil from fatty matters.
munization.)
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1518 G. E. Meek and W, H, Howes. Fastenings for

Motive power,
(A com-

doors,
1631 J. H. Johason: Lamp burner.
1673 N. de Becker, Umbrellas.

1677 ‘'W. K. Newton. Barface condensers. (A commu-
nication.)
1717 W, Ingh Pressing hi
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THE ATLANTIC TELEGRAPH.

ITYHE news that has reached us since our
last publication relating to this enter-
prise has been of a somewhat chequered
character, but on the whole there seems at
this time of writing great promise that we
shall during the first or second week in
August have the gratification of stating that
Europe and America are again united. The
first operations towards the submergence of
the heavy shore end of the oable were not
commenced until Friday, the 21st, on account
of the delay which took place i the arrival of
the steamer ‘¢Caroline,” which was very
much detained on her voyage owing partly
to the fact that in some respects she
proved to be far from a satisfactory ship for
the purpose, but more on account of the heavy
weather and the dead weight of 600 tons in
her hold, the unyielding immobility of such
a freight being very objectionable in a rough
sea ; and had it not fortunately happened that
she fell in with the ¢ Great Kastern,” which
took her in tow during the last part of her
voyage, it is highly probable that a much
more serious detention would have resulted.
As to the shore end it may be mentioned that
it is, we believe, the strongest and heaviest
yet constructed, while at the same time,
owing to its peculiar structure, it is for so
large a cable far from unwieldy, being a per-
fect marvel of flexibility. Its foundation or
centre is the main cable. Around this is
wound, up to a diameter of nearly 2in., a wrap
or padding of tarred jute yarn to serveasa
foundation for the outer armour. This consists
of twelve strands of galvanised iron wires,
cach strand consisting of three wires of the
gauge No. 4. These strands are laid in a
s?iral direction round the padded main cable.
The entire weight is 20 tons to the mile, and
the strength sufficient to anchor a line of
battle ship. The diameter over all is 3in,
The end of this monster rope was landed at
Foilhammon Bay on the south-western coast of
the island of Valentia, at half-past ten a.m. on
the 22nd, and sufficient of it was at once drawn
- ashore to reach to the t)p of the cliff, beneath
" Bray Head, and so on to the office of the
company, which consists at present of a
wooden erection improvised for the occasion
for the accommodation of the Atlantic Com-
pany and of the Magnetic and International
Companies, by which latter companies the
telegrams will be brought to and conveyed
from the public until the Atlantic Company
can establish separate wires for their own busi-
ness from Valentia to London and Liverpool,
The cable is carried from the shore up a
natural cleft in the rock. into which it will
ultimately be bricked. The end having been
stripped and brought into the office, signals
were soon established between the ¢¢ Caroline
and the shore, when the continuity and insu-
lation were found to be all right, and signals
by Morse's priating instrument good.
Until the completion of the submersion of
the cable by the ¢“ Great Eastern,” and satis-
factory proof that it is in.proper order for
transmitting messages, it is entirely in the
hands of the Telegraph Construction and
Maintenance Company, who have charge of
the testing and every other operation con-
nected with it up to that period, the electri-
cian and other officers of the Atlantio Telegraph
Company being merely present on board the
_ paying-out ship for the purpose of watching
and reporting proceedings to the directors of
that company. Their staff accordingly at
once prepared to ascertain the electrical
state of the shore end, when it gave a
result of four hundred and fifty-eight
millions of British Association units per
nautica] mile, which is much aboye the con-

tract standard, and is remarkably good con-
sidering that this portion of the cable has
been coiled away in the hold of the
¢ Caroline,” as it was not possible in her to
keep it under water like the main cable on
board the ¢¢Great Eastern.” At 2:33 p.m.,
on the 22nd, the signal gun fired from the
¢ Caroline” announced that she was com-
mencing to lT».y out the shore end. By 4 p.m.
she had paid out about 8 miles; at 5 p.m. the
ocontractors’ staff again took the insulation
test, when it was found that owing to sub-
mersion in the cold sea water the insulation
increased from four hundred and fifty-eight
millions of units to six hundred and fifteen
millions, and while on this point it may be
mentioned that the test was taken again at
8 p.m., when the insulation had further in-
creased up to six hundred and ninety-nine
millions of units, 12 miles being payed out;
again at 10°15, when a further increase up to
one thousand and seven millions was observed,
21 miles having been payed out; again at
11:20 p.m., when the insulation showed a still
further increase up to one thousand three
hundred and twenty-six millions per nautical
mile, after 23 miles had been payed out; all
this improvement being due to the cooling of
the gutta-percha after being submerged. At
11-30 on the same night the whole of the
shore end had been payed out successfully,
and by 9 a.m. on Sunday the 23rd, the ‘‘ Great
Eastern " arrived off Bray Head from Bantry
Bay, where she had lain awaiting the com-
pletion of the work allotted to the ¢* Caroline,”
and preparations were forthwith commenced
for making the splice between the cable on
board the ¢“ Great Eastern” and the extremity
of the shore end. For effecting this object
more readily the thick wires of the shore end
commence to taper at about 500 yards from
its completion, and continue to do so until
the mass is brought down to nearly the size of
the main cable, The end from the ¢ Great
Eastern” being lowered from her stern into
the ‘¢ Caroline,” the operation of splicing com-
menced, and the manufacture of the splice
occupied from 2:15 to 4'30 p.m. This being
done, a careful test was mage from the shore
of the whole 2,300 nautical miles, now in cir-
cuit, when the whole was found to be in per-
fect order, and as regards insulation in a very
high condition. The ‘ Great Eastern” then
fired a salute of three guns and entered upon
her work of paying out.

No conversation is allowed to go on between
the ship and the shore during the process of
submersion, unless indicated as teing abso-
lutely required by the state of the cable, but
signals—unintelligible—pass every moment
through it to show that it is uninjured. The
speaking, when re&uired, is performed by an
apparatus invented by Mr. Desauty, the elec-
trician to the Telegraph Construction and
Maintenance Company, and has been used on
board the ¢ Great Eastern ” up to the time
of her sailing, the employés having been
thoroughly trained with manipulation. Five
ordinary cells of Daniell's battery are used
for signalling, and forty cells of the same
apparatus are kept ready for testing insula.
tion, should it be found nccessary to take it
from the shore.

Each fifty miles of cable paid out is notified
to the shore by a signal more than ordinarily
emphatic and in an opposite direction from
those regularly flowing through the cable to
denote its vitality, =~ A similar course is
adopted to indicate every fifty miles run by
the ¢ Great Eastern,” and in this way the
shore is enabled without conversation with
the * Great Eastern” to keep up a compari-
son between distance run and cable ex-
pended.

The signal above referred to informed the
anxious watchers at Valentia, at 10 p.m. on
Sunday night, that the first fifty miles had
been deposited in the sea by the ** Great
Eastern,” but before the time had arrived
for the next signal some anxiety was created

by the discovery that a fault had develo'Bed
itself in some portion of the cable, The

‘“Hawk,” a steamer of great power, built
some time since for the purpose of being used
as a Confederate cruiser, but stopped by the
Government, and since purchased by the
Telegraph Construction and Maintenance
Company,was at once despatched on full steam
to the ¢ Great Fastern,” while the
¢ Caroline ” went out to the splice, and
during the whole of Monday, the 24th, the
intelligence having reached London of the
hitoh that had taken place, there were among
the friends of the undertaking great but
groundless fears as to the sucoess of the enter-
prise. At length at 10 a.m. on Tuesday, the
welcome intelligence was received that the
cable had been cut and repaired, the splice
satisfactorily made, and that all was again
ﬁoing well.  This favourable state of things

as hag)pily continued up to the present time
—Wednesday night—and the latest telegram
that has been 1eceived announces that 200
miles of cable have been payed out by the
¢ Great Eastern,” and that is now going
on satisfactorily. It is amusing to see
the antics of the most pompous of the
cheap daily papers, which has earned
for itself the cognomen of ¢ The Little
Thunderer,” in relation to the laying of the
cable, It predicts failure, and half rejoices
over the ¢‘ hitch”” which occurred on Monday.
Whether the enterprise be successful or
not, it is satisfactory to know that wordy
newspaper writers had nothing to do with its
failure or its success. All of them, no doubt,
will be very wise after the event.

We observe by our advertising columns
that the Directors of the Atlantic Telegraph
Company are already moving energetically
towards the creation of a second cable in the
event of the first beingsuccessful. A meeting
of the shareholders is called for'\August the 9th,
in order to authorise the issue of additional
capital, and we understand that the Company
has also opened a negociation with the Tele-

raph Construction and Maintenance Company
or the manufacture, during the winter, of
this second cable, with a view to its being laid
during the summer of 1866. This will enable
them to adopt a more popular tariff than the
one they have just announced, and which they
defend 1n an explanatory statement just issued
on the ground that they have no experience
as to what theamount or nature of tha business
may be, and that if the tariff be fixed at such a
rate as will attract all kinds of miscellaneous
messages it will not be possible to get through
the work with the limited means afforded by
one cable, and consequently messages of great
moment may be arrested in their progress
and delayed so unreasonably as to bring the
whole affair to a dead lock. The charges,
however, are stated to be only experimental
and subject to reduction immediately that it
is seen that the cable can efficiently perform u
much larger amount of work than 1s presented
for transmission at the high prices.

(To be continued.)

THE HISTORY OF AEROSTATION. *

N noticing last week the results of some of
the most recent experimental researches

in the upper regions of the atmosphere, the
idea that the anterior history of ballooning had
had but little justice done to it more than
once presented itself to our mind. Our ideas,
however, upon this point have since been en-
tirely reversed by the appearance of the
volume now before us upon the subject. It is
a fact that, beyond the outlines to be found in
encyclopadias, no general synopsis of the
science of aérostation has hitherto been pub-
lished in England, with the exception of
Monck Mason’s brief account in 1836. The
French have had the story of their balloon
experiments twice told since 1850, although
the number of their ascents and the list of
their aéronauts are both more than doubled by

* ‘‘Astra Castra, Fxperiments and Adventures in the
Atmosphere,”’by HarTon TUsNoOR,the Prince Consort’s Own
Rifle Brigade, London { Chapman and Hall, 193, Piooae
dilly, 1865. i ' R
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those of the English. In a speech made by
the Prince Consort on the 21st March, 1850,
he observed, ‘I conceive it to be the duty of
every educated person closely to watch and
study the time 1n which he lives, and, as far
as in him lies, to add his humble mite of in-
dividual exertion to further the accomplish-
ment of what he believes Providence to have
ordained.” Acting upon the principle here
involved, Mr. Hatton Turnor has endeavoured,
in a voluminous and profusely illustrated work,
to do justice to the subject of aérostation by
giving an authentic, consecutive, and detailed
history of the science from the earliest to the
latest times, and in this endeavour he has well
succeeded. His account is not confined to
England, but wherever an adventure has oc-
curred or a courageous attempt has been made
it has been recorded by him. The author
dedicates the volume—no mean offering—to
his parents, in grateful remembrance of their
care and affectionate religious teaching. The
effects of this care and teaching are conspic-
uous throughout the work, which, while it
maintains a high character as a scientific pro-
duction, is nevertheless imbued with an unob-
trusive yet perceptible spirit of religion, of
which science is here clearly shown to be the
handmaid. And if one branch of science
may be deemed more worthy than another
of this relative position, it is certainly that
which bids us leave earth behind us,
and, soaring beyond the clouds, make
our finite way towards the unrevealed
realms of the Infinite. The history of
the rise and progress of a rostation extends
backwards for at least eighty years, during
which period many pamphlets, letters, engrav-
ings, and caricatures have appeared in refer-
ence to the subject. All these and like
productions have been carefully collated and
formed into a summary. Franklin observed
of the science, ¢ It is an infant, it will grow.”
This observation still holds good, and although
since Franklin’s time considerable advances
have been made, yet it is only sorecently that
publio attention has been diverted from specu-
lative dreaming to practical working in a
really scientific direction that we may repeat
his words with truth, A confidence in ulti-
mate success is inspiring those who have
patiently and laboriously considered the
question in a mathematical and scientific
point of view, whilst mathematical deductions
clearly teach us to hope for the practicability
of aérial navigation. These mathematical de-
ductions, and the discoveries and inventions
relating to the uses which have hitherto been
made of the atmosphere, are here described in a
manner worthy of that confidence to which we
have adverted, and of the lives sacrificed in
unavailing attempts. The progressive im-
provements in building vessels to navigate the
waters have been made by slow and painful
degrees. It was a long step from the coracle
of the ancient Britons to the highly-finished,
powerful, and swift vessels of the present day.
And yet from the outset man had materials at
hand perfectly suitable for his purpose. Wood
readily floated on water, and it needed no deep
investigations nor peculiar inspiration to deter-
mine the form best suited for a vehicle of
transmission, But with agrostation the case
was widely different ; the difficulties at first
were plainly far greater. It required centuries
of research, aided by many accidental discov-
eries, to determine the properties of air, and
as yet we have only the power of visiting the
atmosphere, there to be driven to and fro at
the mercy of the winds. But the mastery of
atmospheric currents and the power of steering
through them at will, if not witnessed by the
present, will doubtless be accomplished by no
distant generation. And the reasonableness of
these views will appear when it is remembered
what incredible progress has been made in ma-
rine navigation within the short period that
has elapsed since the first steamer clave the
waters of the Clyde,

If it were necessary to show the very modern
date at which adronautics first oocupied atten-
tion, or rather, if we wished to prove that

anciently this branch of science had no exist-
ence, we have only to refer to the story of
Deedalus and Icarus. The ancient poets and
philosophers were clearly under the impression
that the nearer they approached the sun the
greater the heat experienced ; otherwise they
would not have promulgated the notion that
the wax whereby the wings of Icarus were
united to his body by his father, melted on
account of his soaring too high above earth,
It is certain that in thosa days of fables no
one had ascended five or six miles vertically
through the atmosphere, and had returned to
record his experiences. But it is enough to
notice in passing this and other imaginary
and real, but fruitless, attempts to cleave the
air, although our author, who can better
afford the space than we, devotes a whole
chapter to the sayings and doings of all ages
and countries upon the subject. This chapter,
however, is not without interest, and although
it is upon what Sir Bulwer Lytton designates
as the ‘‘normal clairvoyance of poets’ imagina-
tion,” it yet embodies all the known experi-
ments prior to the year 1783. These experi-
ments include attempts at flying, ballooning
and sailing in the air by means of variously
constructed apparatus. Quitting the realms
of poetry and speculation for things more
practical, we arrive in the third chapter at the
period when the Brothers MontgolSer invented
the aérostat. The history of the Montgolfier
family is traced by our author from very re-
mote times, and he does all honour to the
various members, and to the ingenious brothers
to whom, in 1783, Louis XVI. granted letters
patent for the invention of their aérostatic
machine. This patent was not consequent
upon mere hypotheses or representations, but
it was granted after several experiments had
been most successfully made before the king.
The letters patent set forth that his majesty
had no doubt but that the invention would
cause & memorable epoch in physical history,
and furnish new means to increase the power
of man, or at Jeast to extend his knowledge,
and these words have proved somewhat pro-
phetic.

Messrs, Montgolfier's first public experiment
was made on the 5th of June, 1783, at Anno-
nay, near Lyons, with a balloon 110ft. in
circumference, and capable, when inflated, of
holding about 22,000 cubic feet of gas or
heated air. Attached to tho base of the
balloon was a timber frame, having 16 square
feet of area, the weight of balloon and frame
being about 3001b. The machine was inflated
by burning straw and wool beneath it, and
when released it ascended, and in ten minutes
had reached a height of 6,000ft. It then pro-
ceeded in a horizontal direction for 7,000 or
8,000ft., after which it fell gently to the
ground. While these experiments were being
prosecuted in France, in England Watt and
Cavendish were discovering the composition
of water, and shortly after the Annonay ascent
the news of this discovery reached Paris,
This led to a public subscription for defraying
the expense of making inflammable gas (hydro-
gen), the materials for which were expensive.
A globular bag of varnished silk about 12ft.
in diameter was made, and this was desig-
nated a ballon, or great ball, hence our balloon.
The process of inflation occupied from the
23rd to the 26th of August, 1783—1,0001b.
of iron filings and 498lb. of sulphuric
acid being required to produce the necessary
quantity of gas—and on the 27th the ascent
took place, amid great ceremony, from
the Champ de Mars. The balloon rose
to a height of 3,123ft. in two minutes,
when it entered the clouds. After remainiug
in the atmosphere for about forty-five minutes
it fell at Gonesse, a village fifteen miles from
the Champ de Mars, much to the horror of
the villagers, who ultimately shot the un-
earthly monster, and pitchiorked what they
supposed to be its stinking skin to shreds.
This treatment is not much worse than that
which Mr, Coxwell’s ¢ Research’ has just
reccived at tho hands of those who went out
to save i, and who, as Mr., Coxwell obscrves,

must have regarded it as some monster of the
deep requiring immediate despatch, Thy
French Government, however, to preven
future misapprehensions, issued an advertise.
ment, explaining the mysteries of a&rostation,
Perhaps our own Government, with its fosten
ing care for science, might do well to enlighter,
the dolts inhabiting certain parts of the British
Islands upon the same points. Balloons mads
of paper and of goldbeaters skin now became
common, and amateur adronauts began (o
increase and multiply. Montgolfier sent shesp
and fowls up, which descended with the bal
loon unharmed, and this success led to the
idea of an ascent by man, Scarcely ten months
from the date of Montgolfier's first agrostatic
experiment M. Pilitre de Rozier publicly
offered himself to be the first adventurer inthe
newly-invented aérial machine. Montgolfier
constructed a new fire balloon of oval shape,
48ft. in diameter, 74ft. high, and weighing
about 1,600lb." In this machine M, de Rozier
made soveral public ascents, varying in height
from 84ft., the first, to 330ft., the last of the
series, the asrostat being detained in all cases
by ropes. M. de Rozier, however, shortly
afterwards made an ascent accompanied by
the Marquis d’Arlandes, when they sailed
about over Paris and its environs unfettered
by any connections with the earth.
Although the news of Montgolfiers first
experiment spread rapidly and widely, the
subject was not taken up outside France for
some months. In England the first asrosta-
tic experiment was made by Count Zambec-
cari, an Italian, who constructed a balloon of
oil-silk, which was 10ft. in diameter and
weighed 11lb. On the 25th November,
1783, this balloon was inflated with kydrogen,
and was launched from the Artillery Ground
at one o'clock in the afternoon. Two hours
and a half Jater it was found at Graffan, near
Petworth, in Sussex, forty-eight miles from
London. To pursue the subject in chrono-
logical order we must return to France,whero
the first aérial voyage with an inflammable
air balloon was made on the 1st December,
1783, from the Tuileries. The balloon was
constructed by the Brothers Robert, famous
philosophical instrument makers of the time,
and Professor Charles, a young but expe
rienced physicist, was entrusted with the
direction of the experiment. The balloon
was made of varnished silk, the upper portion
being covered with a net. It measured 27f.
in diameter, and had attached to it a car or
boat of basket-work, measuring 8ft. by 4f.
by 3ft. 6in. deep.  The appares! of acrosta-
tion was created by M. Charles in connection
with this ascent, for in this balloon he intro-
duced the varnished silk, the valve to regulate
the escape of gas, the car, which he attached
by ropes to the lower edge of the network
covering, the ballast to regulate, and the
barometer to measure ascent and descent. In
fact, it may be said that the art of acrostation
atonce attained perfection in Charles’s balloon,
and no essential change or improvement has
since taken place. The gas balloons took their
name from this asronaut, and were afterwards
known as Charlidres. The first voyage was
safely accomplished by M. Charles and one
of the Roberts, who travelled from Paris to
Nesle, a distance of about twenty-seven miles,
in an hour and three-quarters. After landing .
Robert, M., Charles shot up again and made a
geries of barometric and thermometric obser-
vations.  Almost simultaneously with the
adoption of gas for balloons in France, exper-
ments :were mado with the same view at
Philadelphia, U.S., a singular coincidence
certainly, but by no means infrequent in the
history of discovery and invention. On tho
arrival of the news of M. de Rozier's exploit,
Messrs. Rittenhouse and Hopkins, members 0
the Philosophical Academy of Philadelphia,
instituted a series of experiments which re-
sulted in the construction of a machine with
forty-seven small hydrogen balloons, attached
to a car, or cage, asit was called. Aftersome
reliminary trials with ropes attached, Mr.
games Wilcox, a carpenter, mado an ascent
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on the 28th December, 1783. He pursued a
rapid course towards the Schuykell river, and
when nearing it effected a rather precipitate
descent by cutting slits in the balloons as pre-
arranged. Such was the first experiment in
the New World, and here, for the present, we
leave the subject ot aérial navigation, which
we have pursued from its earliest dawn to
the time at which it assumed a practical
character and became of scientific importance.

PAPER PIPES.

HENEVER the inventive mind suc-
ceeds in adapting a material to a speci-
fic purpose, whereby the claim of novelty can
be covered and public utility apparently
served, the said mind is sure to indulge itself
in visions of the future, wherein it sees its pet
fancy aﬁplied to all manner of possible and
impossible purposes. A few years since the
scientific world was aroused by the threatened
application of paper to all the varied purposes
for which iron, stone, and wood have been
and still are usually employed. Pipes, tanks,
ships, forts, armour plates, and even guns,
were in the long category of things that were
to be of paper. When the Chinese wish to
describe a blustering, harmless fellow, they
designate him a ¢ paper tiger.” Such would
doubtless be the character of the last item in
the above list. A paper gun, however, might
rove harmless to foes rather than to friends.
ut paper pipes involve a degree of rational-
ity which entitles them to consideration ; they
will stand investigation without fear of bring-
ing ridicule upon the materials of their manu-
facture. The strength of paper, although well
known for long past, does not appear to have
been turned to any specific account, nor has
the material been applied beyond the ordinbry
purposes for which it is used in everyday life,
spxcept perhaps the papier maché manufacture.
At any rate its adaptation as a substitute for
iron, in the manufacture of gas and water
pipes, is comparatively new. These pipes are
composed of paper and bitumen, and the pro-
cess of their manufacture is very simple.
Paper of a width equal to the required length
of the pipe, is passed through a cistern of
molten bitumen. Upon & cylinder or core
having its diameter equal to the required bore
of the pipe, this paper is then wound,
under pressure from a heavily-weighted
cylinder, revolving in connection with the
core. This insures an equal distribution of
the bitumen, and compactness of material
throughout the pipe. The thickness, and
consequently the strength, of the pipe is
regulated by the amount of paper coiled on
the core. 'When the pipe leaves the rolling
machine the core cylinder is withdrawn, and
the interior of the tube is coated with an in-
soluble waterproof composition. , This coating
protects the paper, and, forming a highly
glazed surface, diminishes the resistance of
friction, an important point as regards water
pipes. A composition of bitumen and sand is
applied to the exterior of the pipe, which pro-
tects it against the evils to which iron pipes
are liable,

The junction of these pipes is effected in
several ways ; where they are to be subjected
to pressure a flanged iron coupling is used.
In this case the end of the pipe is forced
against the inner projecting flange of a suit-
ably formed iron socket, and an annular
space of wedge section is then filled in with
some of the substance used in lining the tube.
A perfect and strong connection is thus made
between the ijron socket and the pipes,which
are then jointed together by screw bolts
passing through the iron flanges.  An india-
rubber washer between the faces of the
flanges serves to make the joint watertight.
Pipes notsubjected to great pressurearejointed
by means of "a thimble or ferrule joint, the
ferrules being made of the same materisl as
the pipes and the spaces being filled in with
molten bitumen. The individual qualities
poseessed by paper and bitumen render these
tubstances in conjunction peculiarly adapte

able, with judicious manufacture, to the pur-
pose of pipe making. Although, as already
stated, advantage has not hitherto been taken
of the great strength of paper, yet it has fre-
quently been observed that it would one day
form an important material in manufactures
where tensile strength is an object. It only
awaited the discovery of a substance suitable
for combination with it, and in bitumen it
appears to have a very strengthening and a
protective ally. The good qualities of the
two unite to produce a material well adapted
to the purpose of pipe making.  These pipes
offer a strong resistance to external and
internal pressure. Ina paper read before the
Institution of Engineers in Scotland, by Mr.
0. Marquet, it isstated that bitumenised paper
pipes, of 3in., 4in., and 5in. diameter, and }in.
in thickness, have been tested both singly and
joined together, and have been fouand to with-
stand a pressure of 500lb. on the square inch
without showing the least sign of weakness,
either in the pipe itself or at the joints. The
bursting pressure of these pipes has not as yet
been ascertained, as on the occasion when
they were experimented upon, the machines
used were not sufficiently powerful for the
purpose. Ifa coating of a bituminous com-
position is found to protect iron pipes so well,
weﬁ may expect a great deal from a pipe
partially composed throughout its entire
structure of bitumen. Being bad conductors
of heat these pipes have the advantage of pro-
tecting water or gas from injurious changes
of temperature. The nature of their com-
position renders them proof against the attacks
of acids or alkalies, so that they are suitable
for a variety of purposes to which metal pipes
are inapplicable. They are also bad electrical
conductors, and therefore useful as protectors
for underground telegraph wires. Their elas.
ticity is far greater than that of iron, and
they are, therefore, less liable to burst from
shocks or concussions ; water, too, has been
frozen in them without any injury resulting to
them. Compared with iron pipes, the specific
gravity of those of bitumenised paper is as
1to 5, whilst the cost of the latter is stated to
be about one-half that of the former.

Like everything else, these pipes must, after
all, be judged not so much by the reasonable-
ness of their pretensions as by the stern and
uncompromising results of working. They
must submit to the practical test before they
can be either approved or condemned. To
take goodness for granted because evil does
not.seem to be, or to reject as bad that which
only does not appear to be good, is a principle
no more applicable in engineering than in any
other branch of science. The test must be
based upon facts, and not upon fancies. Let
us see, then, what these pipes have done to
earn a reputation, They have been laid to a
considerable extent in France; in Paris alone
many thousand pounds have been spent for
this purpose, some of the pipes laid being 2ft.
in diameter; gas as well as the water com-
panies have used them. Mr. Marquet states
that he has seen pipes which werelaid in 1854,
and when taken up last year they seemed none
the worse. Very much, however, depends
upon the asphalte used, for some of the asphalte
laid down in the streets of Paris lasts from ten
to fifteen years, while an equal thickness of it
sometimes does not stand a quarter of that
time. In Germany some of these pipes have
been in use over two years, and no charge
appears to be brought against them. Turuing
attention closer home, we find that Mr. Cop-
land, the borough engineer of Paisley, had a
line of 4-inch paper pipes laid, and he found
great difficulty in getting the pipes jointed,
and the service pipes connected with them.
‘Where the service pipes were connected bitu.
men was run over to make all tight ; but the
pipes were not in six months before they re-
quired repairing. The pipes had become quite
soft near their junction with the iron pipes,
and at these points were continually leaking.
They were, however, fitted with the thimble
joint, and not with the far more effective

flanged iron coupling previously noticed, The

softening of the pipes must arise either from
the action ofthe water upon them from within,
or from moisture on the outside, Now, bitumen
is not liable to oxidation, and if both sides
could be covered with it, so as to completely
insulate the bitumexised paper from the iron
joint, at the same time covering the iron por-
tion itself, both inside and outside, it is diffi-
cult to see how the paper pipe can decay.

The defects complained of by Mr. Copland
appear to have arisen from a faulty method of
union, but his objections do not apply to con-
nections formed with the flange joint, The
joints of the pipes Mr., Copland used were
made by having a hole bored in the middle of
the thimble or ferrule, opposite the ends of the
pipes. Through this.hole the molten bitumen
was filled in, s0 as to make the joint tight.
Now, by boring a hole in the middle of the
coupling, a weakness was created at the very
place most strength was requisite, Two evils
are likely to arise in the making of this kind
of joint. First, the hot bitumen comes di-
rectly in contact with the ends of the pipes
being joined, by which they cannot fail to be
softened, and possibly allow the molten bitu-
men to get into the inside of the pipe.
Another evil likely to occur is that air bubbles
are formed in the substance of the bitumen
filled in, by which the joint is also rendered im-
perfect. These defectsare avoided by boring two
holes in the coupling, one at each side, at some
distance from the end of the pipe. The molten
bitumen is poured in at one hole and the air
escapes at the other, so that air-bubbles have
little opportunity of forming. The ends of
the pipes are also less liable to become softened,
and, by treating the ends with a dose of tar
before putting them together, the molten
bitumen is prevented entering the pipe. The
great point, however, after all, is the quality
of the pipes, and this depends on the material
as well as on the manufacture. There are
wide differences in pipes of British and conti-
nental manufacture. The bitumen of foreign
countries i3 purer than that of this country ;
that from Hamburgh is about as pure as can
be had, that from the Pitch Lake of Trinidad
only excepted. The paper pipes which have
done such good work in Paris were made with
the Hamburgh bitumen., There is however
at present insufficient evidence whereon to
base a conclusive opinion, but apart from
this, the invention is one which appears likely
to extend in its application, and will in time
probably open up a new field of commerco.

N

I manufacture of iron many kinds of air
furnaces are used, but it is chiefly with
those employed in rolling mills and for the
forging of wrought iron we havenow to deal.
It has been deduced from practical experience
that forge or heating furnaces are most -
effective when constructed on the reverbera-
tory principle.  This is, no doubt, mainl

due to the very high temeture required.
The furnaces in question, however, vary in
some of their details in different localities, or
according to the peculiar views of those who
have the control of them, In some cases they
are formed with a solid base of brickwork or
masonry. In others alarge opening is left in
connection with the ashpit, iron plates con-
stituting the roof of the space. Either plan
answers the purpose, though the latter is fre-
quently preferred, as it offers in some degree
a check to neglect on the part of the furnace-
man, whose omission of duty would be re-
vealed by the fallin? through of the cinder
into the opening below. ‘fmong the first
points to be attended to in the formation of
a reverberatory forge furnace are the height
and area of the chimney. The latter should
on no account be less than 350 or 400 in., and
the former not less than 40 or 50 ft. A number
of furnaces may be made to work with smoke
ways leading into one tall and capacious
stack, provided the outlets do not meet each
other, gut are placed at varying heights, and

REVERBERATORY FURNACES.
the various processes connected with the
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all have an upward turn.  This is, indeed, a

- sine qud non in all cases where high tempera-
tures are required, for if flues meet each
other the draught will be neutralised. The
exact shapes of furnaces must, of course, be
regulated and governed to some extent by
the kind of work to be dome, whilst the area
of grate surface must depend somewhat on the
quality of coal mos¢ readily obtainable in the
localities in which they are situated. Large
and gaseous coals demand less surface
than those which are small and of inferior
combustive force.

Allowing that its chimney gives sufficient
draught power, the efficient and economical
working of a furnace will largely depend upon
the proportions of the area over the fire
bridge and those of the space at the junction
of the flue with the working chamber. These
in some cases may be made adjustable by a
careful damper arrangement, but a better
plan is to calculate their dimensions properlly
at first, and construct them accordingly. It
is of much importance, too, that the bottom
of the furnace and its neck should be kept in
good repair until the whole requires re-
building. It is almost needless to say that
for the successful resistance of the destructive
effects of high temperatures, the best ma-
terials in the shape of fire-bricks must be em-
ployed in furnaces of this deseription. Any-
thing short of this will render constant
repairing necessary and entail great expense.
In this matter as in others the first cost is
frequently the least, if only that cost be
Jjudiciously expended. It is usual to build fur-
naces of a width uniform with that of the fire-
grate, though occasionally the working
chamber is made rather wider. We consider
uniform widths are best, because all furnaces
have a tendency to widen by force of wear4
and ealcination at the part named. It is im-
portant also that attention should be paid to
the reverberatory or dip of the roef of the
furnace towards the flue end. Unless this be
so the term ‘‘ reverberatory ”’ becomes a mis-
nomer, and the heat is carried off to the
stack without effecting' its mission. The
descent should be at least carried to as low a

oint as the level of the furnace bed, or even
ower, if the draught power of the chimney be
adequate to the requirement. By error in
this direction a great amount of fuel and
time may undoubtedly be wasted, and the
most unsatisfactory consequences will ensue
as regards the productiveness of the furnace.

Where boilers for the purpose of supplying
steam hammers are applied to forge furnaces,
they should not interfere injuriously with the
working of the latter, and, as a rule, they do
not. The surplus heat will generate sufficient
steam, and very little, if any, extra consump-
tion of fuel will be induced. Itis not de-
sirable, however, to carry such an arrange-
ment to too great an extreme, nor totax boilers
beyond what they are calculated easily to
eftect.  Independent of the auxiliary or
secondary part played by boilers attached to
forge furnaces, this mode of getting up steam
would be found excessively extravagant; that
isto say it would neyeranswer commercially to
keep such furnaoces in action for the mere sake
of gencrating steam. Itis only when em-
ployed in actual combustion with and sup-
plementing the duties of the furnace, that
such boilers can be economically used.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

(Pap(.'r as_a Material for Sugar Moulds—
Vitrification of Photographs.

HE moulds used in sugar-refineries are
sometimes made of clay, sometimes of
zine, or of plated copper, occasionally of glass,
but, at least in France, most fre uently of
sheet iron, either painted or enamelled. The
great disadvantage of such moulds is that the
paint or enamel upon them invariably cracks
after a time, whereupon, if the defect be not

which the crack lays bare rapidly oxidises,
causing the mould to deposit upon the sugar
spots of rust, which very greatly deteriorate
its value. This disadvantage on the part of
the moulds in common use led MM, Dufournet
et Cie., of Clichy, about seven years ago, to
turn their attention to papier maché as a
material for sugar moulds, and it is stated by
M. Clémandot, in a paper on * The Industrial
Applications of Stiffened Pasteboard ” which
he lately read before the Society of Civil
Engineers of France, that nearly a hundred
thousand of their paper moulds have now been
in use for nearly six years, without any one of
them having re?uired repair. The first cost
of the paper moulds is somewhat greater than
that of iron moulds, but iron moulds cost an
average of a franc and a half each per annum
for repairs, so that, to set against the excess of
first cost on the part of the hundred thousand
aper moulds, is the saving of the nine hun-
ﬁred thousand francs which six years’ repairs
of the same number of iron moulds would
have cost. The paper moulds are still in
excellent condition, so that the saving already
realised does not represent by any means the
full amount of the economy to be effected by
their use. This is the f{rst instance, we
believe, in which papier maché has received
any extensive industrial application, but itjs
not likely to be the last. The lightness a
cheapness of this material, to(fet er with its
non-liability to breakage and its power of
resisting the action of chemical agents, render
it well adapted to replace glass, porcelain,
and gutta-percha, for a great many purposes.
MM. Dufournet et Cie. iuve begun to make
of it basins and funnels for photographers,
cells for electric batteries, ard many other

similar articles.
ﬁd. Regnault has presented to the Academy
of Sciences some specimens of vitrified photo-
graphs produced by a still more elegant
method than that which was deseribed in these
columns a few weeks since. This method is
the invention of MM. Maréchal and Tessié¢ du
Motay, and is a development of the principles
which serve asthe basis of photography in
salts of silver upon paper and collodion. The
inventors begin by dissolving four parts of
caoutchoue in a hundred parts of benzine.
They add to the solution so obtained one part
of plain collodion dissolved in ether, and then
pour the mixture upon the glass or porcelain
plate, vessel, or other object upon which they
design to produce and fix the intended photo-
grapn, 8o as to cover with a thin film of it the
surface upon which the photograph is to be
produced. After having geen dried, either in
the open airor in an oven, thiscaoutchoue-collo-
dion film adheres to the glass or porcelain very
firmly, When the film is quite dry, a layer
of iodized collodion is poured over it. This
second film ¢ unites ultimately with the first,
and thus acquires @ resistance at least equal
to that of a sheet of caoutchouc of similar
thickness, a resistance which no kind of collo-
dion possesses.” The next step is to immerse
the double film thus prepared in a nitrate of
silver bath, and then to expose for a picture,
either in the camera or in the printing frame,
The picture may be developed by any of the
solutions ordinarily employed for that purpose,
but must be fixed by the suocessive action of
two baths, one containing a solution of iodo-
cyanides, and the other of oyanides (alkaline).
hen thus fixed, it is immersed for a
few minutes in a solution of sulphate
of protoxide of irom, or in one of
pyrogallic acid, or of any other acid
which will reduce the salts of silver. It
must now be intensified by means of the re-
action of either pyrogallio, gallic, or formie
acids, or of a solution of sulphate of protoxide
of iron, upon a solution of acid nitrate of
silver. If what is to be produced is a vitri-
tied photograph upon glass, intended to be
seen by transmitbeti) light,—to be viewed, that
is, a8 a transparency,—an amount of intensi-
ing will be necessary which will require
from twelve to fifteen” baths; but if the

instantly remedied, the portion of the metal

pioture, Whether it be on glass, porcelain, or

other silicious material, is to be viewed
reflected light, from four to six intensifying
baths will be sufficient. During this pro-
cess of intensi(ying the pictures must be wel|
washed, two or three different times, alter.
nately in a bath containing iodo-cyanides ang
in a bath containing simple cyanides, ang
immediately afterwards in a bath containj
pyrogallic acid, solution of sulphate of pro-
toxide of iron, or any other body capable of
reducing silver-salts. The object of thess
frequent alternate washings in iodo-cyanide
and cyanide baths is to ‘dissolve away every
particle of silver which does not actually
to the formation of the picture,—both t|
non-adherent argentic powder which is preci.
pitated upon-the whole surface of the pioture by
each intensifying bath, and the pulvernlentor
incompletely reduced silver, wfnioh,.inordi-
nary photography, constantly remains unifed
to the metallic silver after the development
and fixing of the picture, resisting the solvent
action of the hyposulphites of ammonia, and
that also of alknme cyanide baths, employed
alone. It is in the means which it affords of
removing this saperfluous silver, without
touching the completely-reduced silver form-
ing the picture, and of using as the medium
on which first to produce the picturea fim
strong enough to permit of many washings
and intensifyings without the picture getting
displaced or torn, that the essence and valus
of MM. Maréchal and Tessié du Motay's very
beautiful and ingenious process consist, The
washing in a letf:cing bath with which they
follow each series of washings in the iodo-
cyanide and eyanide baths is for the sake of
rendering the surface of the metallio silver
forming the picture again neutral, or acid,
and so %ringing it into the condition in which
the intensifying bath can best act uponit.
After the picture has been sufficiently inten.
sified, it is immersed for an hour or more in)
a bath of either chloride or nitrate of platinum,
or in one of chloride of gold, or in one of
chloride of gold and ome of nitrate of
platinum alternately. This causes the silver
of the picture to be partially replaced, in the
one case by platinum, in the second by gold,
and in the third by & mixture of platinum and
gold. ‘‘ The object,” say the inventors, * of
these several baths substitutive of the film of
silver is to vary either the colour or the nature
of the picture after it becomes vitrified. For
when we propose to obtain in the mufle
furnace, by the aotion of boracic or silicis
fluxes, piotures of a greenish black colour, we
previously immerse the picture in a bath of
chloride or nitrate of platinum; when,
on the contrary, we wish to obtain
black pictures, we immerse them con-
secutively in baths of chloride of gold and ni-
trate of platinum. Lastly, when we desire to
produce pictures in gold, we substitute exclu-
sively baths of salts of gold.” On leaving the
platinum or gold bath the picture is washed in
a saturated solution of ammonia, or in s
solution of an alkaline cyanide, and is then
dried, covered with an  india-rubber or
gutta-percha varnish, and submitted to the
action of the muffle until the organ‘c matters
are all burnt away and only the metals form-
ing the picture arc left. It is then cooled,
covered with a boracic or silicic flux, and
finally exposed to an orange-red heat, which
vitrifies it. The rhotcgraphic picture is then
rendered absolutely permanent,—a fact which
points to the probability of the vitrification
process being resorted to, not merely as 8
means of producing pictures upon glass, for
stained windows and the like, and of orna-
menting objeots of ceramio art, but also as 8
means simply of preserving photographs from
decay.

1t is stated that tho cause of the suspension of
telegraphic commanication with India oonsists in &
break in the submarine cable about 350 miles from
Bushire, and that measures are in progress to e
the necessary repair as soon as possible, At the
#a.ne timé the condition of the land portion of the
line through Asia is described to be unsatisfactory.
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PHOTOGRAPHIC TENTS.

LETTERS PATENT have been granted to Mr.Richard
‘Wheeler Thomas, of Pall Mall, for an invention
which has for its object the rendering tents and
apparatus employed in taking photographic pic-
tures not only as convenient as may be for ready
transport from place to place, but also for obtain-
ing the most ready use of the various apparatus
and materials employed in the process of photo-
graphy. For this purpose the case or hox, to-
gether with the requisite flexible material con-
stituting the tont, are arranged and combined in
such a manner as not only to be capable of being
readily expanded for use and of being contracted
in dimensions for transport, but also the
arrangement is such that the apparatus and ma-
terials employed in the process of photography,
and which are used in the tent, are secured in
the positions they occupy when in use, both when
the box or case i3 expanded into a tent and also
when contracted for transport, so that when the
box or case is opened for use, the bath, the
plate box, and chemicals are all in position
within the tent, and they retain their positions
when the box or case is contracted for transport,
thus dispensing with the packing and unpacking
of the apparatus and materials heretofore more
or, less necessary when employing portable
tents.

The tent when in use is fixed at the top of a
tripod or other suitable stand, as has been usual
with other forms of portable photographic tents,
and according to this invention the tent is con-
structed of 8 box or case having the two ends and
back fixed to the bottem, whilst the front is
hinged at its bottom edge in such manner that it
may fold down. Tho height of the ends and of
the back and front is such that the inclined bath
may be secured and retained in the position in
which it is used, so that when in use and when
being transported it will retain its position. The
bath is of the ordinary form, and has a fluid-
tight cover, as heretofore. It is preferred that
this bath should not be absolutely fastened on
the bottom of the box or case, but safely secured
thereto in the proper inclined position, so as to
admit of its being removed, or,if desired, it may
be capable of being adjusted to a greater or less
inclination. The top or cover of the box or case
is made in two parts, which are respectively
binged to the two ends of the case or box; when
closed the cover comes just above the top of the
inclined bath. The height of the tent depends on
the length of the box or case, as the height added
to that of the box when opening it into a tent
will be half the length of the top or cover of the
box or case. In order that the box or case
should be strong and yet light, it is preferred
that the back, the two ends, the front, and also
the two parts of the top or cover should be
framed in wood and have panels of paper or
millboard, but such parts may be otherwise con-
structed and of other materials.

A flexible covering (usually of black cotton
velvet lined with yellow calico) is formed and
affixed in the following manner :—At the back of
the box or case the flexible material is fixed to
and along the upper edge of the back; the
flexible material is also fixed to the back edges
of the two parts constituting the cover or top of
the box or case, and the flexible material is also
fixed to the edges of these two parts of the cover
or top where such ecdges meet together when shut,
and in such manner that when these two parts
are open and stand upright the flexible material
forms a top or covering to the tent as well as part
of the back of the tent. The flexible material in
front is formed in a similar manner to that in
which like flexible materials have been used in
other constructions of portable photographic
tents ; but in order that the upper part of the
front may be held above the head of the person
who is manipulating, if the height of the tent is
not sufficient for this purpose, two sliding bolts

areused, having spring catches to retain them in
position when they are slid out to support the
flexible material. The two bolts are employed
one at each end of the tent, and they are
applied to the two parts constituting the top or
cover of the box or case. These bolts are ar-
ranged to slide diagonally at the front angles of
the two parts of the cover or top, by which the
outer ends of the bolts when in use will stand at
s higher position than the other parts of the top
of the tent. The flexible material is formed
tubular, as heretofore, so that the person enters
it from the lowest end, and in order to closeit in

all directions as heretofore, 50 as to shut out the
light from entering in this direction, he either
places the lower parts of the flexible material
between his legs, as heretofore, or he raises the
flexible material soas to fasten it round him
under his arms by hook and eye or otherwise.
The two parts of the top or cover of the box or
case when raised into an upright position are
retained open by means of a stretcher or rod at
the top or by light rule-jointed stretchers at
the back, or by both, or by any convenient
means.

It is preferred that the inclined bath should be
secured and held in the position it is required
when in use on the bottom of the box or case,
and at the left-hand end thereof, whilst the box
for the plate and also the case for the bottles of
chemicals and other articles are secured to the
bottom at its right-hand end in the positions re-
quired when in use. The gutta-percha sink is
placed in the centre of the bottom of the box or
case, and the camera is arranged to be strapped
or fixed to the bottom of the tent when placed
on the cover of this sink. The respective loca-
lities in which these apparatus are secured may,
if desirefl, be varied, so long as they are secured
in the positions required for their use when the
tent is opened. A window or windows and pro-
vision for ventilation will be made as in other
portable photographic tents; these openings
are to be at the back or ends of the case or box.
By this construction and combination of a pho-
tographic tent and apparatus the same will, when
for transport,consist of an oblong rectangular case
or box, havingwithin it the apparatus and materiais
requisite for the process of photograpby, such
apparatus and materials being secured in position
and ready for use immediately on raising the two
parts constituting the cover or top of the box or
case, whilst in order again to render the whole
fit for transport the flexible material will be
folded into the interior, the front of the box or
case will be raised, and the two parts ot the cover
or top will be closed or shut down and fastened,
the apparatus within retaining the positions in

which they wévre when being used. The dimen--

sions of the box will be from 30 in. to 86 in. long,
18in. to 20in. from back to front, and from 14 in.
to 16 in. high,

CLYDE STEAM DREDGERS.

At the conclusion of Mr. Duncan’s p -per on the
Construction and Working of the Clyde Steam
Dredgers, the following discussion took place :—
Mr. W, 8imons said he had built the screw hopper
barges that were used in connection with the Clyde
dredgers, and it was only within the last two years
that they have been adopted: previously 350 of
the sguare pnats had been required to carry away
the dredged material, but four of the barges now
did the work of the 120 punts formerly attendin
one dredger, Each barge carried 300 toms, an
was 120ft. long, 24ft. beam, and drew 8}ft. of
water when loaded; the engine was 40-horse power
with 2lin. stroke, driving a screw 7ft. diameter,
and the specd was the same whether loaded or
empty, amounting to 9 miles per hour. The Clyde
trustees contemplated abolishing the old punte
altogether and employing only the screw hopper
barges for removing the material dredged. The
barges were loaded in about 70 minutes, and ran
down the river and up Loch Long to a distance of
about 50 miles from Glasgow, where the whole of
the dredged material was discharged through the
flap doors in the bottom. Hydraulic gcaring was
used to close and open the bottom flap doors in two
of the barges, and in the others a common wind-
lass bad been applied, which bad been found to
work better. The total expenses of working the
dredgers and barges were about £2 5s. per day,
including wages, fuel, oil and tallow; and the
result of employing the ecrew hopper barges had
been to reduce the cost of dredging from about 1s.
per ton of material when the punts were used to
only 4d. per ton with tha barges, making a saving
of between £19,000 and £20,000 per annum.

By this systen of dredging it might indeed be
possible, he thought, to form an inland town into a
seaport, such as Preston, Lancaster, Manchester,
or Paris, where there was already an ontlet into
the sea for carrying away the dredged material ; all
that was required would be dredgers and barges of
sufficient power and capacity for the quantity of
work to be done, since the double dredgers now at
work in the Clyde raised each about 1,100 tons per
day in regular continuous work, as stated in the
paper. About the year 1800, when the depth of
the river at Glasgow was only about 8ft. at high
water, the annual revenue from ships coming up the
Clyde was only £3,320; but in 1825, when the river
had been deepened by dredging to 12ft.,allowing ves-
sels of 300 tons burthen to come up, the revenue had

increased to £9.000 ; while in 1883, with the depth
increased to 22ft. at high water, the revenue
amounted to £118,000, and the river was deep
enough to float the “‘ Black Prince ”” armour-plated
frigate of 6,000 tons burthen, built by the President,
the largest ship that had yet been launched in the
Clyde. Only 4 or 5 minutes were required to
discharge the whole 800 or 820 tons of material
carried by the hopper barge. There were twelve
doors or, six pair at the bottom, hinged to the iron
hopper, and lined inside with timber; and the
doors were let down for discharging by releasing
the chains that held them up while the hopper was
full, The chains passed over pulleys in the longi-
tudinal iron girder which extended over the hopper
from end to end. - : .

Mr. W. E. Newton remarked that a dredging
machine on & different principle had been used very
succesafully in different parts of the United States
for many dyeara, consieting of a large bucket fixed
at the end of a long lever worked by chains; the
bucket was lowered and dragged along the river
bottom to fill it, and was then lifted by the lever
and swung round horizontally to the required
position for discharging the stuff, which was let fall
through a door in the bottom of the bucket into the
barge beneath. The bucket raised about 26 cubic
feet of soil at each stroke on an average, That
appeared to him a simpler contrivance than the
dredging machines ordinarilyused in this country,
such as those described in the present paper; it
was at any rate mach less expensive, and allowed
of swinging the bucket round into any position
required for discharging into the barge, whereas
with the ordinary dredging machines the barge had
to be brought to a particular place for receiving
the stuff from the spout of thedredger. The gears
ing for working the lever was driven by a self.
acting friction clatch, somewbat similar to that
described in the paper, except that in the Ameri-
can machine the inner or driving pulley was
surrcunded by a brdle provided with friction
blocks, which were tightened against the pulley
when running forwards, bat slackened in running
backwards, so that the clutch simply held on in
working, and was not limited to slip when the re-
sistance exceeded a certain amount, but would
transmit the whole power of the driving machinery,
its only purpose being to avoid breakage from
sudden jerks, and to release itself for runming
backwards. He had seen a machine on that prin-
ciple, known as the ‘‘ American excavator,” used
experimentally some years ago on the Eastern
Counties Railway, in the neighboarbood of Brent-
wood, for excavating a cutting, and all the gearing
in it was worked with friction clutches of the same
kind. That description of clutch wasindeed much
used in America for all sorte of macbinery, and was
found very ical and effective in preventing
breakages, by allowing the gearing to yield under
any undue strain. He had never known it fail in
transmitting the full driving power, and thought it
would have some advantage over the friction wheel
described in the paper. .

Mr. H. Mandslay inquired whether the friction
wheel in the dredger described in the paper was
found effectual in work, by always slipping. wheu-
ever the buckets came into too hard ground or took
too derpa scoop into the soil, or met with any other
obstruction.

The Secretary said he had seen the dredger at
work in the  Clyde, and the friction wheel was
found to answer its purpose thoroughly. The
screws of the friction blocks were adjusted origi-
nally to the pressure required for the ordinary
working, and then continued unaltered, without
requiring any further attention in working. He
had seen the bucket frame lowered slightly below
the proper working position, causing the buckets
to bite gradually deeper in the bed of the river,
until the resistance was just sufficient to overcome
the friction of the blocks when the buckets stopped
while the driving pulley or ring continued to re-
volve outside the friction wheel; but on slowly
raising the bucket frame again the friction wheel
gradually started again as the resistance dimini.
shed, and the whole worked with comglet - smooth-
pess and readiness.  The engineer working the
dredger; stated that the friction wheel had given
no trouble, and there had not been any difficulty in
keeping it adjustd exactly to the point desired for
working. The samw kind of friction clatch was
also applied to the lifting gearing by which the end
ot the bucket frame was raised and lowered ; so
that all portions of the machinery were started
and stopped quite gradually, the friction gear
being continually called into action to meet the
irregularities in the level and material of the bed
of the river and prevent any straining of the ma-
chinery.

Mr. J. Shepherd asked whether the material
raised by the dredgers was used foragricoltural
purposes, as a manure, and whether it had any com-
mercial value for such purposes, since it appeared
the sewage of Glasgow was all discharged into the
Clyde, and would, therefore, be deposited in the
bed of the river.

The President replied that the quantity of sewage
matter deposited in the river bed formed so very
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small a portion of the quantity of materiai
raised by the dredgers, that it had never been
thought to apply it as a manure, and it bad no
ocommercial value for such a purpose. In reference
to .the American dredger a somewhat simila1
apparatus was occasionally used on the Clyde at the
present time in dredging alongeide the wharfs in
the harbour, consisting of a rake or plough fixed
on the end of a long pole, which was worked from
the bank by a number of men or from a punt on
the river, and was moved along the edge of the
wharfs for clearing out the material from the face
of the quay, and removing it within reach of the
dredger, in cases where the dredger conld not be
conveniently worked cloge alongsice

Mr. J. J. Birckel observed that the depth of 13ft.
at low water in the Clyde at Glasgow, and 22ft. at
high water, would givea tidal fall of only 9ft., and
he inquireé whether that was the actual tidal fall
st Glasgow, since at Liverpool, on the same const
the tidal fall was as much as 32ft. He asked alsu
whether there was not a_risk of some portion of the
material deposited in Loch Long being broughi
back into the river by the tides, as the loch was sc
close to the mouth of the Clyde; in the case of the
Mersey no deposit was allowed to be made at any
purt of the approaches to the river for fear of inter
fering with the channel.

The President explained that there were so
many arms of the sea to fill near the mouth of the
Clyde, and 80 many bends in the river itself, that
the tidal wave did not come up to Glasgow in the
same quantity as in the Mersey; and the rise and
fall at Glasgow averaged, therefore, from7ft. to 9ft
only, very seldom more. Loch Long was a bline
arm of the sea, with no outlet at the further end,
and no navigation through it, and there was very
little tide in it,and as it was about 200ft. deep
where the barges were discharged, there did nol
appear any probability of any portion of the deposi
being carried back by the tide. From the paper
that had been read it was obvious that the
dredging machines employed in the Clyde had been
productive of very remarkable advantages to Glas
gow, From a depth of water of only about 3ft. at
the beginning of the present century the river bed
had now been depened to about 22ft. at Glasgow at
high water within the space of about sixty-three
years. But it was since the introduction of steam
navigation into the Clyde that the greatest part of
this improvement had taken place. The steam
tugs drawing veesels up and down the river first
led to the rapid deepening of the bed by dredging ;
and then the increase of revenue arising from the
larger burthen of the vessels trading to Glasgow
afforded the means of increased expenditure upon
the dredging operations; thus both the depth of
the river and the advantages to the city went on
increasing simultaneously.

PREECFE'S ELECTRIC SIGNALS.

TaE fourth part of the Board of Trade report on
recent railway accidents has just been printed,
and its perusal certsinly leads to the conclusion
that no accident could point more strongly to
the necessity of having every train properly
guarded’ by signals on the line, than the double
collision which occurred on the 7th of Juno last,
near Keyusham Station, on tho Great Western
Railway. We need not entcr upon the details of
this catastrophe ; they are fresh before the
public. Our purposo is to notice the observations
made in Colonel Yollaud’s report upon the
necessity of a compulsory system of perfect
signalling. The accident, or rather accidents,in
question, consisted of two collisions which
occurred within eight minutes of each other at
the same station, and they afford good illustra.
tions of what may happen at any moment on
any line of railway where the traffic is worked
with noother precaution than an interval of time
in the departure of trains following each other
on the same line of rails, and that vigilance on
the part of the Company’s servants which is so
unceasingly taxed for hours .together. This
system of working traffic by an interval of ten
minutes in the times of depariare of following
trains was probably the best that could be
devised when it was first established. But
since the electric telegraph has been suc-
cessfully adopted for the maiutenance of
an interval of space between following
trains on the same line of railway, it can no
longer be said that an interval of time is the
best or safest expedient that can now be made use
of, and it is certain that it is constantly
failing. Colonel Yollaud's opinion is that it is
very questiouable whether a discretion should
be left to the directors of railway companics as
regards the adoption of the electric telegraph
for the safe working of their traffic. If this
depended alone on the inspecting officers of the
Board of Trade, it is probable that no new rail.
ways would in future be opened, unless arrange.

PREECE'S ELECTRIC SIGNALS.

ments had previously been made to enable the
officers of the railway companies to work the
traffic with an interval of space between follow-
ing trains; but they can oply report a line as
unfit for publio traffic *‘ by reason of the incom-
pleteness of the works or permanent way, or the
insufficiency of the establishment ;" and it seems
doubtfal whether under these words the intro-
duction of the electric telegraph could be insisted
upon. The interference of the legislature is
apparently necessary to enable such an improve-
ment to be generally carried our, and to oblige
existing railways companies to adopt it. It ap-
pears to be something more than a pity that
railway directors should so systematically negleot
to avail themselves of tried and proved meaus
of conducting the traffic on their lines under
oonditions of safety. They have escaped one
session and are slowly drifting on towards
another, and they will awake some morning to
find themselves tied and bound by the chains of
an Act of Parliament, when they will vainly
regret opportunities lost when they were un-
fettered.

A system of signalling which commends itself
by its conformity to the requirements indicated
in Colonel Yolland’s report is illustrated in the
accompanying engraving. It is the invention of
Mr. W. H. Preece, of Southampton, and has been
for some time past in successful operation on the
London and South-Western Railway. It has re-
ocently been adopted on the Glasgow and Paisley
joint lines, which is the first instance of its adop-
tion in Scotland. Mr. Preece’s object in the
development of his plan has been to carry out
what is known in railway management as the
“block system.” This system provides that no
two trains shall e upon tho same rails at the
same time, between two stations, thus inter-
posing between the trains an interval of space
instead of & mere interval of time. With a view
to the carrying out of this idea, signal stations
are established along the line at distances of not
more than two miles apart, and these are eon-
nected by means of an ingenious electric appara-
tus, 8o that each is made to act as a distant dan.
ger signal for the adjoining lengths of line, no
train being allowed to pass any station until its
predecessor has been telegraphed as safely past
the next. The practice of telegraphing trains
from station to station has, for some years past,
been carried out in various forms on certain rail-
ways, This contrivance, howeven, seems in
several respects an improvement upon the
methods formerly adopted. Mr, Preece’s objeot
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and nature of the advancing trains, while the
indicator upon its face faithfully repeats and
acknowledges to the man at Waterloo the correct
working of the semaphore at Vauxhall, and ita,
proper comprehension by the man at that station,
The plunger or key, fig. 4, sounds, on its depres-
sion by the man at Waterloo, the bell at Vauxhall,
and at the same time causes the indicator at.
that station to register the semaphore at Waterloo
either at ““on” or *“ off’ according to whether
it is in the one position or the other. The state
of the semaphore in the engraving indicates that
a down train is proceeding from Waterloo te
Vauxhall, and the position of the indicator shews
that an up train is advancing from Vauxhall.
While the semaphore arm remains at danger, as
shown, no second train would be allowed to pro-
ceed from Waterloo, and similarly, until the up
train had arrived at Waterloo, and the semaphore
had been lowered at Vauxhall by pushing over
the switoh handle at Waterloo, no second train
would be allowed to leave Vauxhall. It is thus
seen that a clear and unmistakable danger signal
is raised behind each train to protect it from any
following train, and that while the signal re-
mains elevated snd its indications are regarded
—80 that two trains cannot follow on the same
section of line—no acocidents from collision can
possibly arise.

The instructions which are given to signal-
men who work this system of signalling
are a8 follow :—1, No train or engine is to be
allowed to pass your box unless the electrio
signal for the section into which it is about to
proceed stands at * all clear.” 3. On the ap-
proach or arrival of the train or engine at your
box, you will, provided the eleotric signal stands
at ‘‘all clear,” at once signal it or the bell to
the next station in advance, thus—If a passenger
train by two beats; if a goods train by three
beats; if a special or engine by four beats. 8.
This signal will be acknowledged by the corre-
sponding station, by throwing his switch-handle
over to ‘‘ on,” thereby placing the electric signal
at your station at *‘ danger,” and protecting the
line from any train following that already in tha
section. 4. You will acknowledge this signal by
returning one beat of the bell. 5. On the arrivak
of the down train at , or the up train at
, the signalman at that station will pull
his switch-handle over to  off,” thereby re-
moving your danger signal, intimating the arrival
of the train and clearing the line. 6. This you
will acknowledge by one beat on the hell. 7.Ia
case (any obstruction exista upen the line to




