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SUPPLEMENT to “ THE ENGINEER” of JULY 23, 1880. 1
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Hiiigtrationg.
Palmer Manufacturing Company, Frame Pulley, 155 
Paris, Aquatic Circus, M. L. Edoux, ‘222 
Parson, Mr., Parallel Shaft Rotary Engine, 41 
Paul and Co., Messrs. M., Marine ^Engine, Edinburgh 

Exhibition, 487
Paul and Co., Messrs., Reversing Gear, Edinburgh 

Exhibition, 488, 489
Paul and Co., Messrs. M., Yacht Engine, Edinburgh 

Exhibition, 487, 488, 489
Paxman Boiler, Messrs. Davey, Paxman and Co., 500 
Pearn and Co. Messrs. F., Steam Pump for High- 

pressure Hydraulic Machinery, 154 
Portsmouth Dockyard, Large Brake Lathe for, Messrs. 

F. Berry and Sons, 232
Pott, Lieut. C., Double Reflecting Goniograph, 133 
Pregardien, Herr, Boiler, 207
Pulsometer Engineering Co., The “Deane” High-pres­

sure Steam Pump, 471

SUBJECT MATTER.Fields, Messrs., Soap Manufacture, 420 
Figee Steam Pile Driver, The, 288 
FitzGerald, Mr. Maurice F., Condensation of Steam in 

Cylinders, Indicator Diagram, 279

LIST OF NAMES.

Anchor Gear of the s.s. Algoma, Messrs. S. Baxter 
and Co., 143

Aquatic Circus, Rue St. Honors, Paris, 222 
Arc Lamp, The Jaspar, 262
Armour at Spezia, Gruson’s, Front of Shield Deve­

loped, 379 r
Armour-clads, Unapproved, Q., 175 
Ashpit Closed, Forced Combustion Boilers, Mr. 

Howden, 316
Atmospheric Line, Diagrams of, Professor G. C. 

Douglas, 122
Automatic Friction Brake, “ Heberlein System ” (Sup­

plement April 2nd, 1886)

Adams and Price, Locomotive and Machine Works, 
Pole Road Locomotive, 214 

Allen and Co., Messrs. W. H., Combined Centrifugal 
Pumps and Engines, 339 

Allen, Mr., Gauges, 166 
American Bridges, 264, 278 
American Iron Bridges, 209, 241 
American Trussed Bridge, Isometrical View of, 179 
Antwerp Exhibition, Condensing Engine, 120-H.P., 

M. Charles Nolet (Supplement January 1st, 1886) 
Athus Works, The Meuse Blowing Engine, 22, 23 
Athus Steel Works, Vertical Section, Longitudinal 

through Melting Department and Transverse 
through Casting House, 59 

Atkinson, Mr. James, Gas Engines, 8-H.P. Driving 
Works, Scale 100 lb. = lin., 278 "t

Australian Agricultural and Mining Company, Colliery 
Winding Engine for, Messrs. Tangye, 416, 435

Gallon, Mr. W., Constructing Stone or Concrete 
Piers on Breakwaters, 174

Galloway and Sons, Messrs., Barring Engine, Colonial 
and Indian Exhibition, 500 

Geikie, Professor, Volcanic Action in Great Britain 
Fig. 2, 162

German Railways, Metallic Sleepers, 438, 496, 498, 502, 
504

Graham, Mr. R. H., American Bridge Design, 407 
Gray, Mr. Macfarlane, Effect of Inertia in the Steam 

Engine, Diagram, 334, 368 
Great Eastern, 1858, Screw Engines of the 

Messrs. Jas. Watt and Co., 369 
Great Western Coupling Hook, 140 
Great Western Railway Platforms, 140 
Greenhill, Mr. A. G., Screw Propeller Efficiency, Dia­

grams, 427, 428
Greenock—Caissons, The James Watt Dock, 207 
Greenock Harbour, General Plan, 206 
Gruson’s Armour at Spezia, Front of Shield Developed, 

379
Gruson’s Chilled Cast Iron Cupolas, 331 
Gruson’s Turret, Segments of, 360, 361

Ball Castors, Mr. Hughes, Edinburgh Exhibition, 
470

Barring Engines, Harfield’s Turning Gear for, 279 
Bleaching Process, The Mather-Thompson, Messrs.

Mather and Platt, 224, 225 
Blower, The Roots, 121, 122
Blowers, Root’s, Machinery for Making, Messrs. 

Thwaites, 324, 325
Blowing Engine, The Meuse, Athus Works, 22, 23 
Bogie Carriage, Lancashire and Yorkshire Railway, 

Liverpool Exhibition, 453, 454 
Boiler, Herr Pregardien, 207 
Boiler Explosion, East End, 441
Boiler, The Paxman, Messrs. Davey, Paxman, and 

Co., 500
Boilers, Mr. E. J. Curtin, 215
Boilers, Locomotive, Sind, Punjab, and Delhi Rail 

203
Boilers of the United States Cruiser “ Chicago,” 86
Bridge, American Trussed, Isometrical View of, 179
Bridge Design, American, Mr. R. H. Graham, 407
Bridge over the Sutlej, 16S, 172
Bridges, American, 264, 278
Bridges, American Iron, 209, 241
Bulkheads and Bulkhead Doors, Mr. L. Hill, 394

S.S.,

Q. Unapproved Armour-clads, 175

Barnett, Mr. Gas Engine, 7 
Bates, Mr., Equilibrium Slide Valve, 317 
Baxter and Co.. Messrs. W. H., Stone Breaker, 26 
Beck and Co., Messrs., Instantaneous Hose Coupling,

Rangoon, Rice Mill at, 263
Rapier, Mr., Apparatus for Removing the Gases from 

Molten Steel, 389
Rigg, Mr. Arthur, Momentum Diagrams of Steam 

Engines, 431, 432
Roberts-Austen, Mr. W. C., Impurities in Metals, 

Fig. 3, 162
Roots, Blower, The, 121,122
Rodney, H.M.S., Forced Combustion Arrangement on 

Board, 314
Rosario Waterworks, Engines, and Pumps, Messrs. E. 

Easton and Co., 376
Rowan, Mr., Steam Carriage at the Antwerp Trials, 

242, 243, 244
Royal Albert Docks, Extension Work, Mr. Robert 

Carr, 146, 147
Royal Albert Dock Extension, Details of Timber Work 

Mr. Robert Carr, 128
Royal Albert Dock Extension, Plan and Sections of 

Entrance Lock, Mr. Robert Carr, 102, 103
Rush worth and Co., Messrs., Plate Edge Planing 

Machine, 288

338
Belgian State Railways, Express Locomotive, M. M. 

L. Bika, 132, 133
■Belgian State Railways, Four-coupled Passenger 

Engine, M. M. L. Bika, (Supplement February 5th, 
1886)

Belgian State Railways, Goods and Shunting Engines,
H., Rotary Engines, 145, 297
Hall, Mr., Gradual Reduction Cement Mill, 215, 225 
Harfield’s Turning Gear for Barring Engines, 279 

Belgian State Railways, Passenger and Express Harrington, Mr. J., Carriage Seat Springs, 288
Hawke, Mr. S. R., Injector Auxiliary, 182 
Hawthorn’s and Co., Messrs. Chapman’s Air and Feed 

Pump, Edinburgh Exhibition, 487 
“ Heberlein System,” The Automatic Friction Brake 

(Supplement April 2nd, 1886)
Heck, Mr., Mechanical Method for Finding the 

Stability of a Vessel,
Hett, Mr., 9in. Centrifugal Pump, Edinburgh Exhibi­

tion, 481
Heude, M. H., Lowering Concrete under Water, 90 
Hick, Hargreaves, and Co., Messrs., Horizontal 

Engine, 61, 68
Hill, Mr. L., Bulkheads and Bulkhead Doors, 394 
Hiogo, Hydraulic Machinery for Slipway at, Mr. H. J. 

Coles, 125
Howatson, Mr. A., Water Softener and Purifier, 400 
Howden, Mr., Closed Ashpit, Forced Combustion 

Boilers, 316
Huddersfield Station Roof, Diagram, 17 
Hughes, Mr , Ball Castors, Edinburgh Exhibition, 470 
Hulse and Co., Messrs., New Swivel Tool Holder, 45 
Hungarian Engine and Thrasher, 110, 111 
Hungarian State Railways, Express Passenger 

Engine (Supplement April 30th, 1886), 352, 356 
Hydraulic Engineering Company, Hydraulic Lubri­

cator, Liverpool Exhibition, 457

! way,
Locomotives, 164

Bellasis, Mr. E. S., Flow in Open Channels, 126 
Bertram, Messrs. O. and W., Compound Horizontal 

Condensing Steam Engine, Edinburgh Exhibition, 
467

Birmingham Gas Works, 240ft. Gasholders, Mr.
Charles Hunt, 289, 393, 409, 410, 434 

Brown and Co., Messrs., Furnace for Marine Boilers, 
Edinburgh Exhibition, 480 

Bucharest, Competitive Turret Trial, at, 183 
Bucharest, Turret Trial, The, 295 
Budapest Exhibition, 10-H.P. Portable Engine, 110 
Budapest Exhibition, Thrashing Machine, at the, 111 
Buenos Ayres Sewage Works, Pumping Engines for, 

Browne and B-'by. 281, 282, 2S4 
Burgess, Mr. F. C., Outside Cylinder Compound Loco­

motive, 82
fBurmah, Proposed Railways in. Map of, 24 
Black, Hawthorn, and Co., Messrs , Metre Gauge 

Engine, Liverpool Exhibition, 45S 
Blackpool Electric Tramways, The, Mr. Holroyd 

Smith, 4, 5
Bombay, Baroda, and Central India Railway, (Con­

tracts Open) Elevation, Half Plan, 72 
Bombay, New Roller Flour Mill, Mr. Henry Simon, 

479, 484, 497, 498
Booth and Co., Messrs. Geo., Heavy Vertical Slotting 

Machine, 65
Boys and Cunynghame, Messrs., Steam Separator, 173

Caissons, Greenock, The James Watt Dock, 207 
Capillary Attraction, Professor Sir W. Thomson on, 

Fig. 1, p. 162
Carriage Seat Springs, Mr. J. Harrington, 288 
Cement Roller Mill, Mr. Hall, 215, 225 
Centrifugal Pumps and Engines, Combined, Messrs.

W. H. Allen and Co., 339 
Chilled Cast Iron Cupolas, Gruson’s, 331 
Cistern Valve, Mr. F. W. Mann, 125 
Clay Mould, Indian, 409
Clips, Improved Drawing Paper, Messrs. Schonheyder 

and Maginnis, 352 
Collar, Mr. Luke’s Patent, 114 
Compensator, Signal Wire, Mr. Clarke, 317 
Concrete under Water, Lowering, M. H. Heude, 90 
Condensation of Steam in Cylinders, Indicator Dia­

gram, Mr. M. F. FitzGerald, 279 
Condenser Puzzle, A, 287
Condensing Engine, Details of, Antwerp Exhibition, 

M. Charles Nolet, 9
Copying Press, Messrs. Capel and Gaskill, 173 
Corrugator, The Messer Roll, 262 
Coulter, Automatic and Adjustable Tripping, 353 
Coupling Hook, Great Western, 140 
Cylinder, M. Lenoir, 6
Cylinders, Details of, of the s.s. “Coot,” Central 

Marine Engineering Company, 298, 299, 300

Sarqeant, Mr. T. C., Reversible Steel Coulter, 343 
Schonheyder and Maginnis, Messrs., Improved Draw­

ing Paper Clips, 352 
Sharpe, Mr. A. H. B., Dotting Pen, 381 
Shirlaw and Co., Messrs., Twist Drill Grinder, 372 
Simon, Mr. H., Three-high Roller Mill, Bombay 

Flour Mill Company, 497
Sind, Punjab, and Delhi Railway, Locomotive Boilers 

for. 203
Smith and Grace, 'Messrs., Interchangeable Pulleys, 26 
Smith, Mr. G. F., Radial Arm Drilling Machine, 501 
Smith, Professor R. H., Kinematic Diagrams, 258 
S.S. Algoma, Anchor Gear of, Messrs. S. Baxter and 

Co., 143
S.S. Coot, Details of Cylinders of, Central Marine 

Engineering Company, 298, 299, 300 
S.S. Coot, Triple Expansion Engines of (Supplement, 

April 16 th)
S.S. Prometheus, Compound Engine of the, Messrs.

R. Stephenson and Co., 187, 190, 194 
Sterne and Co., Messrs. L., General Purpose Tool 

Grinder, Edinburgh Exhibition, 489 
Sterne and Co., Messrs. L., Twist Drill Grinding 

Attachment, Edinburgh Exhibition, 489 
Stevenson and Co., Messrs., Ladles for Carrying 

Molten Lead and Steel, 64
Stockholm, Tunnel for Foot Passengers, Captain 

Lindmark, 280 
Stork, Strains in Cranes, 297
Stratford-on-Avon Sewerage Works, Mr. E. Pritchard, 

8, 44, 48
Summers, Mr. T., Self-adjusting Pump Plunger Joint, 

240
Sutlt j, Lattice Bridge Over the, 168, 172

Indian Clay Mould, 409
Indian Government, Compound Paddle-wheel Engines 

for the, 124
Indian State Railways, Iron Timber Trucks, 264Capel and Gaskill, Messrs,, Copying Press, 173 

Cbadburn-Coldwell Company, The Automatic and 
Adjustable Tripping Coulter, 353 

Chadburn-Coldwell Company, Seed and Manure Drill, 
353

■“ Chicago,” Boilers of the U.S. Cruiser, 86 
“ Chicago,” Engines of the U.S. Cruiser, 83 
Clapham, Battersea, Wandsworth and Putney, Sewer­

age of, Sir J. Bazalgette, 210, 228, 266, 270 
-Clarke, Mr., Signal Wire Compensator, Messrs. Pearn 

and Co., 317
■Clayton and Shuttleworth, Messrs., Screw Jack for 

Threshing Machines, Bath and West of England 
Show, 471

Cole, Mr. H. A. B., Expansion of Steam in Triple 
Expansion Engines, 335

Colonial and Indian Exhibition, Compound Electric- 
Light Engine, Messrs. Galloway and Sons, 412 

Colonial and Indian Exhibition, Electric Light Shed, 
Messrs. Davey, Paxman, and Co., 373 

Colonial and Indian Exhibition, Garden Electric Light 
Shed, Messrs. Galloway and Sons, 413 

Crampton, Mr. T. R., Locomotive, 353 
Curtin, Mr. E. J., Boilers, 215 
Curtin, Mr. E. J., Flue and Furnace Tubes, 215

J. A., Stability of Ships, Figs. 1, 2, 3, 4, 5, 148 
Jaspar Arc Lamp, The, 262
Joicey and Co., Messrs., Colliery Tank Locomotive, 45 
Joy Mill, Failsworth, Steam Fire Engine, 90

Dock Extensions, Royal Albert, Plan and Sections of 
Entrance Lock, Mr. Robert Carr, 102, 103 

Dock Extension, Royal Albert, Details of Timber 
Work, Mr. Robert Carr, 128 

Docks, Royal Albert, Extension Work, Mr. Robert 
Carr, 146, 147

Dotting Pen, Mr. A. H. B. Sharpe, 381 
Dynamo Winding Machines, Messrs. Wilkinson and 

Lister, 263

Kensington, The National Agricultural Hall, 333 
Kirkaldy, Mr. J., “Compactum” Feed-water Heaters,

381
Kottgen and Co., Messrs., Steel Scaffold Clamp, 316 
Korting-Lieckfeld Gas Engine, Messrs. Korting 

Brothers, 247, 249, 250

Lancashire and Yorkshire Railway Bogie Carriage, 
Liverpool Exhibition, 453, 454 

Lancashire and Yorkshire Railway, Express Bogie 
Engine, Mr. Barton Wright, The Vulcan Company, 
Liverpool Exhibition (and Supplement, June 11th) 463 

Lauder, Mr., Lubricator, 207 
Lenoir, M., Cylinder, 6
Lightfoot, Mr. T. B., Refrigerating and Ice-making 

Machinery, 396, 428, 429, 508, 509 
Liverpool Exhibition Building, 460 
Liverpool Exhibition, Ground Plan of, 380 
Liverpool Tramways, Mr. C. Dunscombe, 392 
Lockwood, Mr., Leather Scourer, The Edinburgh 

Exhibition, 470
London and Colonial Engineering Company, 

zontal Engine called the “ Scotian,” 165 
Luke, Mr., Patent Collar, 114 
Lytham Lifeboat, Messrs. Forrest and Son, Liverpool 

Exhibition, 459

Thomson, Professor Sir W., Capillary Attraction, 
Fig. 1, 162

Thomson, Mr. W. B., Triple Expansion Engine, Liver­
pool Exhibition, 462

Thomson, Sir Wm., Mariner’s Compass, 3, 4 
Thurston, Professor, Patent Oil Tester, 435 
Thwaites, Messrs., Machinery for Making Root’s 

Blowers, 324, 325
Trent Gas Engine, The, Mr. R. Simon, 401 
Turnbull’s Expansion Gear, Messrs. O. and W. 

Bertram’s Engine, Edinburgh Exhibition, 468

Effect of Inertia in the Steam Engine, Diagram, Mr. 
Macfarlane Gray, 334, 368

Electric Light Engine, Compound, Colonial and Indian 
Exhibition, Messrs. Galloway and Sons, 412

Electric Light Shed, Colonial and Indian Exhibition, 
Messrs. Davey, Paxman, and Co., 373

Electric Light Shed, Garden, Colonial and Indian Ex­
hibition, 413

Electric Lights at the Edinburgh Exhibition, Distri­
bution of, 468

Electric Tramways, The Blackpool, Mr. Holroyd 
Smith, 4, 5

Engine, Barring, Messrs. Galloway and Sons, Colonial 
and Indian Exhibition, 500

Engine, Compound, Messrs. Davey, Paxman, and Co., 
Colonial and Indian Exhibition, 372

Engine, Compound, of the s.s. “Prometheus,” 187, 
190, 194

Engine, Compound Horizontal Condensing Steam, 
Messrs. O. and W. Bertram, Edinburgh Exhibition,

Davey, Paxman, and Co., Messrs., Compound Engine, 
Colonial and Indian Exhibition, 372 

Denison’s Testing Machine, 214 
Destroyer and Submarine Gun, Ericsson’s, 60 
Dewar, Prof., Liquefying Common Air, 80 
Dewar, Prof., On Meteorites, Illustration of the 

Rigidity acquired by Bodies moving at High 
Velocities, 34

Dewar, Prof., On Meteorites, Diagram of their Orbits, 
66

Dickson Bros, and Co., Messrs., Machine-cut Files, 174 
Douglas, Mr. Geo. C., Diagrams of Atmospheric Line, 

122
Douglas, Sir J., Lighthouse Lantern, 296, 302 
Drouin, M., on the Establishment of Raili 

tions, Figs. 1, 2, 3, 4, 161
Duffy and Sons, Messrs., Wood-block Flooring, 240 
Dutch Railway Company, Interlocking Points and 

Signals adopted by, 141

Vogdt, Mr., Metallic Permanent Way, 338 
Vyrnwy Masonry Dam, The, 99Hori-

Walljngford, Water Supply of Small Towns, 120, 121 
Walthamstow, Sewage and Sludge Pumps, Messrs.

Hayward, Tyler and Co., 480, 481 
Wandsworth New Sewers and Sewage Aqueduct, Sir 

J. W. Bazalgette, 210, 228, 266, 270 
Warren, Mr. E. C., Graphic History of Three Test 

Pieces of Steel, 313
Watts and Co., Messrs., Piston Ring, Bath and West 

of England Show, 472
Westgarth, Mr. Tom, Modem Practice in Slide Valves, 

112, 113
Westinghouse Engine and Gulcher Dynamo, Edin­

burgh Exhibition, 470
Wilkinson and Lister, Messrs., Dynamo Winding 

Machines, 263
Wilkinson and Lister, Messrs., Twist Drill Machine,

339
Wilkinson, Mr. W. W., Pulley Covering, 182 
Williams and Co., Messrs. A. and H., Self-governing 

Turbine, Bath and West of England Show, 472 
Nile, Stem-wheel Steamer for the, Messrs. Yarrow Wilson’s Low-water Valve and Alarm, Mr. J. Fletcher, 

and Co., 101, 106
Nolet, M. Charles, Details of Condensing Engine,

Antwerp Exhibition, 9

Mann, Mr. F. W., Cistern Valve, 125 
Mather-Thompson Bleaching Process, The, Messrs.

Mather and Platt, 224, 225 
Mechlin, Locomotive and Carriage Shops at, 140 
Mersey, H.M.S., Forced Combustion Arrangement on 

Board, 314
Mersey Tunnel Railway, Tank Locomotive for, Messrs.

Beyer and Peacock, 150 
Messer Roll Corrugator, The, 262 
Midland Counties, Remarkable Flue Collapse, 154, 155 
Mougin and Grusen Turrets at Bucharest, The, 186 
Mougin Turret, The, 183
Mumford, Mr. A., Engine and Roots’ Pump, 173 
Mumford, Mr. A. G., Marine Pumping Engine, 182

467
Engine, Condensing, M. Charles Nolet, Antwerp Ex­

hibition (Supplement January 1st, 1886)
Engine, Express Bogie, Lancashire and Yorkshire 

Railway, Mr. Barton Wright, The Vulcan Company, 
Liverpool Exhibition (Supplement June 11th), 463 

Engine, Four-cosipled Passenger, Belgian State Rail­
ways, M. M. L. Bika (Supplement February 5th, 
1886)

Engine, Horizontal, Messrs. Hick, Hargreaves, and 
Co., 61, 68

Engine, Horizontal, London and Colonial Engineering 
Company, 165

Engine, Marine, Messrs. M. Paul and Co., Edinburgh 
Exhibition, 487

Engine, Metre Gauge, Messrs. Black, Hawthorn, and 
Co., Liverpool Exhibition, 458 

Engine, Parallel Shaft Rotary Engine, Mr. Parson, 41 
Engine, 10-horse power Poi table, Budapest Exhibi­

tion, 110
Engine and Root’s Pump, Mr. A. Mumford, 173 
Engine, Triple-expansion, Mr. W. B. Thomson, Liver­

pool Exhibition, 462

way Sta-

Eachus, Messrs., Sewer Ventilator, 52 
East End Boiler Explosion, 441 
East Indian Railway Ferry Steamer, 251 
Eddystone Lighthouse, Model of, Liverpool Exhibi­

tion, 457
Edinburgh Exhibition — Distribution of Electric 

Lights, 468
El well-Parker Secondary Battery Gauge, 182 
Ericsson’s Destroyer and Submarine Gun, 60

:.n|
Worth, Mackenzie, and Co., Messrs., Vertical Tandem 

Compound Surface Condensing Engine, 27, 30 
Worthington Pumping Engine, Messrs. Simpson and 

Co., 232
Wright, Mr. Wellman, Gas Engine, 6

Fairdairn and Wells, Messrs., Screw ForgingMachine,
233 Otto v. Steel, 35
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I nline, Vertical Tandem Compound Surface Conden- Hydraulic Slipway at Hiogo, Mr. H. J. Coles, 125 
sing, Messrs. Worth, Mackenzie, and Co., 27, 30

Engin>, Westinghouse. and Gttlcher Dynamo, Edin­
burgh Exhibition, 470

Engine, Yr.cht, Messrs. M. Paul and Co., Edinburgh 
Exhibition, 487, 488, 489

Engines, Compound Paddle-wheel, for the Indian 
Government. 124

Engines, Goods and Shunting, Belgian State Railways, Kinematic Diagrams, Prof. R. H. Smith, 258

Plan of Greenock Harbour, 206 I Sewerage Works, Stratford-on-A.von, Mr. E. Pritchard,
Plan of Liverpool Exhibition, 380 8, 44, 48
Plate Edge Planing Machine, Messrs. Rushworth and j Sewers and Sewerage Aqueduct at Wandsworth, Sir 

Co., 288 J. W. Bazalgette, 210, 228, 266, 270
j Plunger-Joint Pump, Mr. T. Summers, 240 I Slide Valve, Equilibrium, Mr. Bates, S17

Pneumatic Dynamite Gun, The, 64 I Slide Valves, Modern Practice in, Mr. Tons. West-
Points and Signals, Interlocking, Dutch Railway ! garth, 112, 113 

Company, 141 ; Slutting Machine, Heavy Vertical, Messrs. Gee. Booth
Pulley Covering, Mr. W. W. Wilkinson, 182 | and Co., 65
Pulleys, Interchangeable, Messrs. Smith and Grace, 26 Soap Manufacture, Messrs. Fields. 420 
Pump, Air and Feed, Chapman's, Messrs. Hawthorns Stability of Ships, J. A., Figs. 1, 2, 3, 4. 5, 148

and Co., Edinburgh Exhibition, 487 Stability of a Vessel, Mechanical Method for Finding
Pump, Centrifugal 9in , Mr. Hett, Edinburgh Exhibi- the, Mr. Heck, 306 

tion, 48 L Steam Carriage at the Antwerp Trials, Mr. Rowan.
Pump, The “Deane’ High-pressure Steam, The 242, 243, 244

Puisometer Engineering Company, 471 Steam Pde Driver, The Figee 288
Pump, Steam, for High-pressure Hydrauhc Machinery, Steam Separator, Messrs. B ,ys and Cunynghame, I7S 

Messr*. F. Pearn and Co., 154 steel Coulter, Reversible, Mr. T C Sargeant 34 i
Pumping Engine, The Worthington, Messrs. Simp- Steel. Graphic History of Three Test Pieces of Mr JL 

son and Co., 232 o. Warren, 313 ‘
Pumping Engine, Marine, Mr. A. G. Mumford, 182 Steel-making Ladles, Messrs. Stephenson and Co.. St
Pumping Engines for Sewage Works, Buenos Ayres, Steel Scaffold Clamp, Messrs KSttgen and Co 316

Messrs Brown and Boby, 281, 282, 284 Steel Works, The Athus, Vertical Section. Longitu.-
Pumps for Sewage and Sludge, Walthamstow, dinal through Melting Department, and Transvers«

Messrs. Hayward Tyler and Co., 480, 481 through Casting-house, 59
Stern-wheel Steamer for the Nile, Messrs. Yarrow 

Co., 101, 103
Stone-breaker, Messrs. W. H. Baxter and Co., 2€ 
Strains in Cranes, Stork, 297 
Testing Machine, Denison's, 214 
'thrashing Machine at the Budapest Exhibition, 515. 
Tool-grinder, General Purpose, Messrs. L. Sterne ami 

Co.. Edinburgh Exhibition, 489 
Tool-holder, New Swivel, Messrs. Hulse and Co., 45 
Tramways, Liverpool, Mr. C. Dunscombe. 392 
Trucks, Iron Timber, Indian State Railways, 264 
Tunnel for Foot Passengers, Stockholm, Captaim 

Lindmark, 280
Turbine, Self-governing, Messrs. A. and H. Willisims 

and Co., Bath and West of England Show, 472 
Turret, The Mougin, 183 
Turret, Segments of Herr Gruson’s, 360, 3«1 
Turret Trial at Bucharest, Competitive, 183 
Turret Trial, The Bucharest, 295 
Turrets, The Mougin and Gruson, 186 
Twist Drill Grinder, Messrs. Shirlaw and Co., 372 
Twist Drill Grinding Attachment, Messrs. i„ S 

and Co., Edinburgh Exhibition,
Twist Drill Machine, Messrs. Wilkinson and Lister,

Impurities in Metals, Mr. W. C. Roberts-Austen, Fig. 3, 
162

j Injector Auxiliary, Mr. 8. R. Hawke, 182

:.Jo
Engines, Rotary, 97 
Engines, Rotary, H., 145, 297
Engines, Triple Expansion, of the s.s. “ Coot ” (Sup­

plement, April 161A)
Engines of the United States Cruiser “Chicago,” 83 
Exhibition Building, Liverpool, 460 
Expansion Gear, Turnbull’s, Messrs O. and W. Ber­

tram’s Engine, Edinburgh Exhibition, 468 
Expansion of Steam in Triple Expansion Engines, Mr. 

H. A. S. Cole, 335
Express Passenger Engine, Hungarian State Railways 

(Supplement, April 30th, 1886), 352, 356

Lathe, Large Break, for Portsmouth Dockyard, 
Messrs. F. Berry and Sons, 232 

Leather Scourer, Lockwood’s, The Edinburgh Exhibi­
tion, 470

Lifeboat, Lytham, Messrs. Forrest and Son, Liverpool 
Exhibition, 459

Lighthouse Lantern, Sir J. Douglas, 296, 302 
Lighthouse, Model of the Eddystone, Liverpool Exhi­

bition, 457
Liquefying Common Air, Prof. Dewar, 80 
Locomotive, Mr. T. R. Crampton, 353 
Locomotive and Carriage Shops at Mechlin, 140 
Locomotive, Colliery Tank, Messrs. Joicey and Co., 45 
Locomotive Express, Belgian State Railways, M. 

M. L. Bika, 132, 133
Locomotive, Outside Cylinder Compound, Mr. F. C. 

Burgess, 82
Locomotive Pole Road, Adams and Price, Locomotive 

and Machine Works, 214
Locomotive Tank, for Mersey Tunnel Railway, Messrs. 

Beyer and Peacock, 150
Locomotives, Passenger and Express, Belgian State 

Railways, 164
Low-water Valve and Alarm, Wilson’s, made by Mr.

T. Fletcher, 381 
Lubricator, Mr. Lauder, 207

Feed-water Heaters, “Compactum,” Mr. J. Kirkaldy, 
381

Ferry Steamer, East Indian Railway, 251 
Files, Machine cut, Messrs. Dickson, Bros., and Co., 

174
Fire Engine, Steam, Joy Mill. Fails worth, 90 
Flow in opea Channels, Mr. E. S. Bellasis, 126 
Flue Collapse, Remarkable, Midland Counties, 154, 

155
Flue and Furnace Tubes, Mr. E. J. Curtin, 215 
Forced Combustion Arrangement on board H.M.S. 

“ Rodney,” 314
Frame Pulley, Palmer Manufacturing Co , 155 
Furnace for Marine Boilers, Messrs. Brown and Co., 

Edinburgh Exhibition, 480

Radial Arm Drilling Machine, Mr. G. F. 8mith, 501 
Railway, Bombay, Baroda, and Central India iC 

tracts Open), Elevation and Half Plan, 72 
Railway Platforms, Great Western, 140 
Railway Stations, M. Drouin on the Establishment of, 

Figs. 1, 2, 3, 4, 161
Railways in Burmah, Map of Proposed, 24 
Refrigerating and Ice-making Machinery,

Lightfoot, 396, 428, 429, 508, 509 
Roof, Huddersfield Station, Diagram, 17 
Reversing Gear, Messrs. Paul and Co., Edinburgh 

Exhibition, 488, 489 
Rice Mill at Rangoon, 263
Roller Flour Mill, Bombay, Mr. Henry Simon, 479, 

484, 497, 498
Roller Mill, Three-high, Mr. H. Simon’s, for the Bom­

bay Flour Mill Company, 497 
Roller Mill, Two-high, Mr. H. Simon’s, for the Bom­

bay Flour Mill Company, 497

on-

Mr. T. B.

Mariner’s Compass, Sir Wm. Thomson, 3, 4
Masonry Dam, The Vymwy, 99
Metallic Sleepers, German Railways, 438, 496, 498, 502, 

504
Meteorites, Diagram of their Orbits, Prof. Dewar on, 

66
Meteorites, Prof. Dewar on, Illustration of the 

Rigidity acquired by Bodies moving at High Velo­
cities, 34

Momentum Diagrams of Steam Engines, Mr. Arthur 
Rigg’s, 431, 432

Gas Engine, Mr. Barnett, 7 
Gas Engine, The Korting-Liekfeld, 247, 249, 250 
Gas Engine, Mr. Wellman Wright, 6 
Gas Engine, The Trent, Mr. R. Simon, 401 
Gas Engines, 8-horse power Driving Works (scale 

1001b. = lin.), Mr. J. Atkinson, 278 
Gas-holder Tanks, 240ft., Birmingham Gasworks, Mr. 

C. Hunt, 289
Gas-holders, ?40ft., Birmingham Gasworks, Mr. Chas. 

Hunt, 393, 409, 410, 434
Gases from Molten Steel, Apparatus for Removing, 

Mr. Rapier, 389 
Gauges, Mr. Allen, 166 
Goniograph, Double-Reflecting, Lieut. C. Pott, 133 
Gunboat “ Destroyer,” and Submarine Gun, Eric.-ison’s,
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Screw Engines of the s.s. Great Eastern, Messrs. J. 
Watt and Co., 369

Screw Forging Machine, Messrs. Fairbairn and Wells, 
233

Screw Jack for Thrashing Machines, Messrs. Clayton 
and Shuttleworth, Bath and West of England Show, 
471

Screw Propeller Efficiency, Diagrams, Mr. A. G. Green- 
hill, 427, 428

Secondary Battery Gauge, The Elwell-Parkor, 182
Seed and Manure Drill, The Chadbum-Coldwell Com­

pany, 353
Sewer Ventilator, Messrs. Eachus, 52
Sewerage of Clapham, Battersea, Wandsworth and 

Putney, Sir J. B izalgette, 210, 228, 266, 270
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National Agricultural Hall, Kensington, 833 Volcanic Action in Great Britain, Professor Geikxe, 
Fig. 2, 162

Oil Tester, Prof. Thurston’s Patent, 435
Water Softener and Purifier, Mr. A. Howatson, 406 
Water Supply of Wallingford, 120, 121 
Waterworks, The Rosario, Engines aud Pumps, Mesertf. 

E. Easton and Co., 376
Winding Engines, Colliery, Australian Agricultural 

and Mining Company, Messrs. Tangye, 416, 435 
Wood-block Flooring, Messrs. Duffy and Sons, 249

Gun, Pneumatic Dynamite Gun, 64
Permanent Way, Metallic, Mr. Vogdt, 338 
Piers on Breakwaters, Constructing Stone or Con­

crete, Mr. W. Gallon, 174
Piston Ring, Messrs. Watts and Co., Bath and West 

of England Show, 472

Hose Coupling, Instantaneous, Mr. Vogdt, 338 
Hydraulic Lubricator, Hydraulic Engineering Com­

pany, Liverpool Exhibition, 457
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Blue Heat, Injurious Effect of a, on Steel and Iron,
162

Board of Trade and Railway Rates. 171 
Bogie Carriage, Lancashire and Yorkshire Railway, 

453, 454
Boiler Explosion, The East End, 441 
Boiler Explosions, 265, 5ll 
Boiler Explosions, The Prevention of, 505 
Boiler Flue, Paxman’s, 54 
Boiler Flues, 74
Boiler Flue, Remarkable, 154, 155 
Boiler, The Paxman, 591 
Boiler, Tregardien’s, 2u7 
Boiler Setting, 465 
Boilers, Curtin’s, 215, 234, 253 
Boilers, Steam, Mr. V. J. Boutar on, 421 
Boilers of the United States Twin-cruiser “Chicago,” 

79, 86
Bombay, Baroda, and Central India Railway Com­

pany, 72
Bombay, New Roller Flour Mill, Mr. H. Simon, 479, 

482, 484, 497, 498
Books Received, 109, 219, 358, 441 
Booth and Co., Messrs. Geo., Heavy Vertical Slotting 

Machine, 65 
Brakes, Automatic, 85 
Brakes at the Inventions Exhibition, 259 
Brazil, Railways in, 317
Brennecke, M., On the Construction and Testing of 

Air Locks and Shaft Tubes, 354 
Brickmaking, Mr. Henry Ward on, 343 
Bridge Building in America, 255 
Bridge, Osney, Oxford, 51 
Bridge over the Sutlej, 168, 172 
Bridge, Tower, 204, 209 
Bridges, American, 278, 279, 296, 327 
Bridges, American Iron, 208, 226, 241, 264 
Brighton Electric Railway, The, 401 
British Association, The, 400 
British Shipbuilding in 1885, 155 
Brown X Prismatic Gunpowder, 237 
Brussels, International Railway Congress (see Railway 

Congress)
Bucharest, Turret Trials at, 183, 186, 295 
Buenos Ayres Sewage Works, Pumping Engines for, 

281, 282, 284
Buffer Springs, Sterne’s, 489 
Building Stone in the United States, 159 
Bulkheads and Bulkhead Doors, 394 
Bulkheads, Cillision, 129
Burmah and Siam, Map of Proposed Railways in, 24 
Bursting of a 43-ton Gun on H.M.S. “ Collingwood,” 

357, 374

Ahingdns Town Council 42
A • -ideut on the North-Western Railway, Fatal, 506 
Admiralty Coefficients, 477 
Ad uiralty Coefficients, by Robert Mansel, 387 
Aero-steam Engines, 506 
Air and Feed Pump, Chapman’s, 487 
Air Locks and Shaft Tubes, Construction and Testing 

of, 354
Alfreton Rural Sewerage, 135 
Allen’s G luges, 166
American Bridge Design, R. H. Graham, 179, 407 
Ame iean Bridges, 278, 279, 296, 327 
American Iron Bridges, 208, 226, 241, 264 
American Notes, 17, 37, 55, 77, 95, 115, 135, 175, 197, 

217, 235, 253, 291, 309, 327, 345, 363, 383, 403, 423, 
449, 473, 493. 513

American Steam Engines, 188, 215 
Amsterdam Water Supply, 491 
Amsterdam Waterworks, 473 
Anchois on the s.s. “ Aigoma,” Baxter’s, 143 
Ancient Geography of Britain, Piofessor W. Boyd 

Dawkins, 2»0
Anglo-Romano Gas Company, The, 36 
Antwerp Exhibition as it Ought to be, 73 
Antwerp Tramway Locomotive Trials, 87 
Aquatic Circus, An, 221, 222
Arc Lamp Convenient for Use with the Duboscq Lan­

tern, 308
Arc Lamp, The Jasper, 262 
Armour-clads, Unapproved, 151 
Artillery Experiments in Roumania, 36 
Association of Municipal and Sanitary Engineers 

and Surveyors:
Stratford-on-Avon Sewerage and Sewage Disposal, 

Mr. A. T. Davis, 46 
Association, The Rail Trade. 192 
Athus Iron and Steel Works, The, 22, 23, 59 
Athus Iron and Steel Works, The Meuse Blowing 

Engine, 22. 23
“ Atlantic,” The New Racing Sloop Yacht, 491 
Atlantic Telegraph Competition, 70 
Automatic B akes in the United States. 249 
Automatic Friction Brake, Heberlein System (Supple­

ment April 2nd, 1886), 259 
Awards to Artisans for Inventions, 189

Chains, Good and Bad, 196, 209, 234, 252, 265, 297 
Chapman’s Air and Feed Pump, 487 
Chemical Treatment of the London Sowage, 303 
“ Chicago,” The United States Twin Cruiser, 79, 83, 

86, 87
Chimney Construction, Tall, 11 
Chimney, The Tallest, in the World, 74 
Chimneys, Tall, 54 
Chromatic Photometry, On, 244 
Chromium, In the United States Production of, 77 
Circus, An Aquatic Paris,
Clarke’s Signal Wire Compensator, 317 
Close Tenders, 253
Clyde, New Iron Shipyard on the, 352 
Coal Gas, Some Modern Improvements in the Manu­

facture of, 475 
Coal in Transylvania, 365 
Coaling Stations, Our, 397 
Cobalt in the United States, Production of, 95 
Colliery Winding Engines for the Australian Agri­

cultural and Mining Company, 410, 416 
“ Collingwood” Accident and our Guns, The, 417 
Colonial and Indian Exhibition, 357, 464 

Electric Light at the, 412, 413, 433 
Electric Light Shed, 372, 373 

Commercial Parliament, 171
Comparison of Locomotives, Auto-motors, and Tram- 

cars, worked by stored-up Energy, 395 
Competition in Shipbuilding, 273 
Compound Locomotives, 74. 91, 114 
Condensation of Steam in Cylinders, 171, 279 
Condenser Puzzle, A, 265, 287, 297 
Congreaves’ Composite Steel, 28 
Construction in Earthquake Countries, On, 37 
Contracts Open :

Bombay, Baroda, and Central India Railway, 72 
Indian State Railway, Punjab Northern Railway, 

Iron Timber Trucks, 264
Indian Railway, Steam Paddle Ferry Steamer, 25> 
Locomotive Engine Boilers, for Sind, Puujab, and 

Delhi Railway, 203
Paddle-wheel Engines for the Indian Government, 
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Conversion Tables for French and English Measures, 

No. 1, Length, Metres and Feet, Centimetres and 
Inches, Kilometres and Miles (Supplement, February 
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Converting Existing Compound Engines and Triple 
Expansion, 334

Copper in the United States, 275 
Copying Press, Capel and Gaskell’s, 173 
Correction, A, 279 
Corrugator, The Messer, 262 
Coulter, Automatic and Adjustable Tripping, 353 
Coulter, Sargeant’s, Reversible Steel, 343 
Coupling Hook, Great Western, 149 
Couplings, Automatic, 52 
Couplings, Railway, 75
Crampton, Mr. T. R., New Design for Locomotive 

Engines, 353
Critical Temperatures of Bodies and their Thermal 

Expansion as Liquids, 318 
Cruiser for Spain, A, 262 
Curtin’s Boilers, 215, 234, 253, 265 
Curves, Mr. W. H. Collis, 405 
Cutlery, False Marking of, 170 
Cutting Machine, Oval, Mr. J. Lyall, 458 
Cutting and Re surfacing our Wood Pavement, 36 
Cylinder Condensation in Steam Engines, by C. L.

Gateley, 84 
Cylinder, Lenoir's, 6

Denison’s Testing Machine, 214, 250 
Destroyer and Submarine Gun, Ericsson’s, 0s 
Dhurmsala Meteorite, The, 80 
Diameters of Gas Screws, Standard, 327 
Difficult Search, A, 265 
Dilatancy, 211
Dismasting of Sailing Ships, The, 398 
Don, Experimental Works for Improving the Fxirw.ft'- 

of the River, 405 
Dotting Pen, Sharpe’s, 381 
Drainage of Richmond, Surrey, 378 
Draughtsmen in London, 265 
Draughtsmen. The Pay and Position of, 358 
Drawing Paper Clips, Messrs. Schonheyder 

Maginnis, 352
Drawings by Signal, Transmission of, 70 
Drill, New Seed, Com, and Manure, 363 
Durability of Iron and Steel ships, 495 
Dynamo Machines, Testing the Commeraial Bfi.cknrr 

of, 193, 209
Dynamo Winding Machines, 263 
Dynamos, The Efficiency of, 213

221. 222

Eachus, Messrs., Sewer Ventilator, 52 
East-end Boiler Explosion, The, 441 
Eddystone Lighthjuse, Model of the, 456 
Education of Engineers, The, 247 
Educational Parasites, 342, 362 
1886. 11
Effect of Frost on Roads, 351 
Elbing Highland Canals, The, 498 
Electric Christmas Tree, An, 29
Electric Light at the Colonial and Indian ExMbitfe&» 

372, 373, 412, 413, 433 
Electric Light Engines, 49o 
Electric Light Fire Damp Indicator, On an, 613 
Electric Light at Muncaster Castle, 216 
Electric Light in Theatres, 225 
Electric Lighting Act, Ttie, 99
Electric Lighting Act (1882) Amendment (No. -3) Uf.lL 

383
Electric Lighting Bill, The New, 212 
Electric Lighting Bill Abandoned. The, 607 
Electric Lighting Department, Edinburgh JBx&t.br.tfe*v 

468
Electric Lighting Legislation, 486
Electric Lighting in a Tobacco Manufactory, 436
Electric Railway, The Brighton, 401
Electric Rdlways, Mr. W. P. Adams on, 513
Electric Tramways. 29
E ectric Tramways, Blackpool, 4, 5
Electrical Problem, 73
Electrical Purification of Copper, 435
Electricity in 1885, 32
Electro-chemistry, Professor Dewar, 277
Electrolysis, 28
Electro-motive Force with Discharge of a Rattevy, F a’l 

of, Paget Hicks, 181 
Elementary Mechanics, 114
Elliott Brothers, Messrs., Business now carried or *,t 

St. Martin’s-lane, Charing-cr-oss, 142 
Emigration ? What is the Truth about, 57 
Engine, Barring, Mes-rs. Gallaway and Sms, 509 
Engine, Compound, Bombay Flour Mill, 484 
Engine, Compound Horizontal Condensing Steam, 

Messrs. O. and W. Bertram, 467, 468 
Engine, Compound, of the s.s. *• D~

199, 194
Engine, Condensing, M„ Charles Nolet (Sivpplcir.vrJt 

January Isf, J8s6), 9
Engine, Express Passenger, Hungarian State Rail­

ways (Supplement April 30th, 1889), 343 
Engine, Four-coupled Passenger, Belgian State Rail­

ways (Supplement February 5th, 1886), 101 
Engine, Gas, The KOrting-Lieckfeld, 246, 249 
Engine, 150-Horse Power Horizontal, Messrs. Hick. 

Hargreaves, and Co., 61, 68

Barbed Fencing, 306
Bath and West of England Show, 441, 471 

Piston Ring, Messrs. J. Watts and Co., 471, 472 
Screw Jacks for Thrashing Machines, Messrs. Clay­

ton and Shuttleworth, 471 
Self-governing Turbine, Messrs. A. and H. Williams 

and Co., 472
Battery Gauge, The Elwell-Parker Secondary, 182
Ball Castors, Hughes’, 470
Barnett’s Gas Engine, 7
Barometers, Exhibition of, 231
Bates’ Equilibrium Slide Valve, 317
Baxter aud Co., Messrs. W. H., Stone Breaker, 26
Baxter’s Anchors, 143
Belgian Engineers and Metal Sleepers, 235
Belgian Express Locomotive, 132, 133
Belgian Rolled Girders, 109
Belgian Rolled Joists, 134
Bidder’s Earthwork Tables, On the Application of, for 

Heights other than Whole Feet, 395 
Birmingham Gasworks, 240ft. Gasholders, 289, 343, 

393, 409, 434
Blackpool Electric Tramway, 4, 5, 344, 362 
Blast Furnace Slag, Notes on a Rare, 389 
Blast Furnaces, Certain Accessory Products of, 389 
Bleachii g Process, The Mather-Thompson, 224, 225 
Blow-holes in Open hearth Steel, 389 
Blower, The Root’s, 121, 173 
Blowers, Machinery for Making Root’s, 324 
Blowing Engine, The Meuse, Athus Iron 

Works, 22

Calorimeters, 148
Canada, Intercolonial Railway of, 263 
Canal Projects in the United States, 137 
Canals, Number of, under the Control of Railways, 

383
Canals, The Elbing Highland, 499 
Canterbury Water Supply, 139
Canvey Island Scheme and the Metropolitan Board, 

108
Capillary Attraction, Professor Sir W. Thomson on,

161
Carbutt, Mr , Presentation to, 590
Carpenters, Worshipful Company of, London Wall, 136
Carron Company’s Award Scheme, The, 309
Cast Iron, Constituents of, 408
Casting, Wet Sand for, 473
Catalogues, 69
Catalogues, Trade. 72
Cement Roller Mill, Hall’s, 215, 225
Certificates for Eoginemen, 478
Chadburn, Cold well, and Co.’s, Seed and Manure Drill,

Prometheus,” 187,

Danger to English Manufacturers, 33 
D’Arcy’s Experiments on Flow in Pipes, On an Un 

noticed Point in, Professor W. 0. Unwin, 359 
Deane High-pressure Steam Pump, 471 
Deep Borings and Water Supply, 74

and Steel 353
Chains, Good and Bad, 70, 135, 144, 151, 174
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Glasgow Coal-gas and Air Mixtures, 318 
Glasgow Waterworks, 464 
Goniograph. Double Reflecting, 133 
Good and Bid Work, 107, 131, 145, 174, 195, 209, 325 
Great Eastern Steamship, 349, 369, 485 
Greenock Harbour, General Plan, 205 
Greenock Harbour, The James Watt Dock, Caissons, 

206, 207
Gru-ou's Armour at Spezia, Trial of, 331, 360, 378 
Gruson’s Turret, Segments of, 360 
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Iron, Metal, and Coal Industries of Russia, Progress 
of, 231

Iron, Reduced Production of, 466
Iron Shipbuilding Our Competitors in, 239, 257
Iron Shipyard on the Clyde, New, 352
Iron and Steel Ships Durability of, 4y5
Iron Stocks and Production, 51
Iron Trade, The 322
Isomeric Mixtures, Properties of Gaseous Explosive 

Mixtures, 2
Italian Competition, 358 
Italy, Steel Rails for, 858

Engine, Hon* intal, London and Colonial Engineering 
Company. 165

Engine, Metre Gauge, Messrs. Black, Hawthorn, and 
Co., 45s

Engine, The Meuse Blowing, Athus Iron and Steel 
Works, 22, 24 

Engine, The Parsons, 41
Engine, Paul’s Compound Marine, 487, 488, 489 
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466
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Lauder’s Lubricator, 207 
Launch of the “ Orizaba,” 390
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