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Fountain. wash boiler......... .. 211 Planer,iron, new...
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1, Boat, submarine, Nautilus.
34 . Boat, submarine. .
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Car brake attachment . 66 Hayframe.......... 356 ! Railroad signal.......... 98 - Flgures preceded bdy a star (*) refer | Bread making........... 36(] Cruiser. dynamite. .
Car brake, Carson. . 88 Hay rake, Spencer’s ' Railway, cable, elevated.. to illustrated articles. | Breakwater, Portugal . - Cruiser Reina Regente
Car brake, Cox’s . 66 . Heater, feed water...... Railway collision......... 111 . Bricks, color of......... . 5 | Cruiser, swift, Mersey...
Car coupling, Kaltenbeck’s. . 5 . Heels for boots and shoes Railway, Lartigue.. 115 Bridge, Harlem River *244 | Cruisers. new.......-....
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. 131 Car coupling, Mavis’ ..
| . Car coupling. Newton’s
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- Arc lamp, inexp:
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114 Steam carriages......
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Cutter bar for mowers Stove, Bekofsky’s. 2]1 Army, peace, of the UtStates 129 . Car coupling, Stone’s . . *227 | Draughts, bewareof .............. 8
Stove, Birnbaum’s ...... | Art, decorative, suggestions......*329 Car couplings, tight vs. slack 344 | Dredger, hopper, improved . *9
’stoves cooking, attachment . 179 Asbestos in Russm. ...... . 3% Car heating problem. 119 | Dredger, marine.... . *134
D 338 Steve fo rrallway cars... 184 : Asbestos paver .. .216, 257 Car heating steam trap *354 - Dredging, hydraulic 134
........ Stove for ships......... 83 | Ash pan carrier.. ..*323 Car platform, safety. *194 - Iirill, beoch, Btearny
Dado orfrieze........cc...v vee oun 329 . Locomotive inertia... . 25 Stove pipe collar. . 275 ° Ashes,analysis of. .. 80 Car starter, Cox’s. *§6  Drill, coml or roek... .
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Diaphragm, microscope...

Digger, steam . .o .
Ditcher, tile, Potter’s

Drills, Ingersoll..
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. 181 Drumine . ....... .
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Dogs, threebreeds of..... ....... 215 - | At]anta, search light of .*312 | Cars, railroaq, lighting..... 287 | Duluth, what about ?...."
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Door securer............ . 3 0 Machine, cold air........ ......... 178 | Tape measure, Fountain’s Auraraborealis..... Cars, tram, for S. America . l Dynamite, cruiser.

Dredger. hopper, lmproved . Magnetism, expenment in

Awnings, device for.
Dredger, marine..... ..... 134 | M %mﬂer, water bulb..

Carbon, manufacture.... .

212 Dynamite, explosxve eﬂ’ects
Carbonic acid....

245 ‘ Dynamite gun.... ........

. 312 | Telegraphy, stone ..
89 ' ‘relephone, toy...

Drill, bench. Stearns’ 293 alophone. t . 120 ! Tent, camper’s... Carbonic acid productlon Dynamite ]gun, lecture on........ 7
DI‘ll] coal or rock . . 162 | Microscope, toy. Ceeseieresseeee.ne . 246 - Tent’ pole and ventilator. B - Cargo, river,large .... .. L. 383 Dynamo-electric igniting machn. *19
Drill, rock, Ingersoll .. .. 83| Microscopic objects, to mount.. 295 Tether, improved ........ . . Carpentry, struts and ties in.... Dynamo, hand wower. e eeee. 2R
Drills grain, attachment 307 | Microscopic objects, various... . 247 , Thermometer, air. - Balance. thermoscopig ...........*134 . Carriage, steam. Newton’s. 755 Dynamo, terminals of.
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E l Glass, Venetian.......cceeeiveienes *%g Life boat, new.. e ere eane el X406 7 t Pen, electric. cheap..

! Sash fastener, Abrams’........ +.*365 | Thawing earth............... . 259
Gtlass. writing on. . Lift for Biffel tOWer. . ...e « .. 243 ' Penholde: *258 | Saturnand delta geminorum..... 256 | Thermometer, ajr.... .. 5
Eads, James B.. Cieeeees ..176,7%263 Glass. yellow, substitute. . Lifter, pan, Germond’s). ... 4258 Pendulum. moving. photography*38. Saturn and Venus. conjunction.. 320 | Thermometer, chemical. *56
Ears, protection of. . 145! Gluing up stock....... . 243 | Light, diffusing in smdtoe . 369 - Pendulum, nearly perfect . 23 - Saw, drag,CoXe’s....ccoevereernnns *200 | Therm o8Copic balunce MU
Karth, living ....... . 289 - Gnats, musk scented. . 806 | Light, law of reﬂection .*¥203 : Pepper, new adulterant of .. - Saw gummers. emery,. ..*180 | Thi!l coupling.. Rl
Earth, the living. .. . . 385 : Gold, anuggetot...... . 17| Light, magnesium.. . 10 i Perpetual motion machine . 8awdaust explosions . .. 181 | Thill couphngs. Torrance' .*386
Earthquake, Charleston 133 | Gold, chloride of, to make. 400 | Light, polarized .. ....»329 | Perry, Dr. Willian . Saw filer, Satte’s.. .-*403 | Things worth knowing.. .. 289
Earthquake in Europe .. | *150 | Gold, how exported.. Light, search, Atlanta .. . .*372 | Petrelewrn, American . Scales, Deet.. ... ..o .. ¥3 | Thirty-three years ago . .. 143
Earthqu:ke 1n Riviera . *201 | Goid, simple test for.. 226 | Light, strong, effect on the eye .. 152 | Petroleum, Amsterdam.. : Sehool, manual training. . " 180 | Ties, railroad, endurance . 182
Eurthquakes.. . Lo Goods, good, for Mexico . . 111 | Lights, nort. ern, the . -*135 | Petroleum mE gypt | Schools, trade. . .. 186 | Tile, ditcher, Potter’s. . 388
Eartnquakes, famous .. B0 Graftmg trees.. .*313 | Lightning, geese killed by.. 2.7 30 | Petroleum solidification. . Science, Amer. Association...... 294 Tne. furrmg. Snell's..... *259
Eclipse. so.ar. ........ .*404 Grain drills, attachment ...*307 | Ligntning, protection from...... 111 Phosphates from rock.. .. - Science in toy8. 25, *¥40, *56, *72. *89*105 | Timber bunk, Damelson s. . *356
Eeg carrier, Frazee's . 386 Grain, reaping, Hindoo . ... 224 | Lightning rods.............. ... 194 : Photographic ex posures. . : *120, 198, *246, "329 ="393 Tin from cuttings .. ..... . 8n
Egg, mysterio us. .. 90 Grant relics, the......... ... 397 | Liine juice, . . ... 195 | Photographic notes........ v 33 97 152 | Siemens. Dr. Werner JP 167 | Tin, modern uses of . . 280
Egus, preservation of. . 186 . Grater, vegetable. " *306 | Lime kiln, carbo ni¢ acid .. ¥322 357, 369, 385 Sciences, National Academy ..... 308 Tin tree.. .. .10
Kight hoursa day..... 368 . Grates, place for.. ... 19% | Liquid, transformation.. ... 10| Photographs on glass... ... 161 - SCIENTIFIC AMERICAN A & B. Tobacco planter.Simmon' . *¥67
Electric accumulators. .304 ¢ Gravmy speclﬂc. of liqmds ...... *281 | Liquids, expansion of.. . *71 | Photography, medical .. : 0} 193 | Toboggan, cheesebox .. *1563
Electric bells, Jensen _*214 | Grease cup, Gro - ... *51 | Liqulds. magiwc .. .... . 10 [ Photography, new a plication . 186 . Scorpmn whlp ..*163 | Tool, comhination .*¥114
Klectric bleaching .. . 249 | Grease spots. to remove 258 | Ligquids, momentum of *339 | Photography of pendulum.. *38 . Scraper, fiexible. L 6 | Tool for sguaring etc. .45
Electric car lighmng . 224 | Great Eastern ... .... 9 | Liquids, movements of. . 216 | Photography, phosphorescen Screw, set, safety. ....*259 [ Tool, outlin: )
Klectric conductors, conduit for | Greenhouses, air in 3 | Liquids, specmc%ravnty of. .*81 | Phtbisis, treatment of..... : fleld work . 293 | Tool’ wrench parhawk’ 61
42 ‘280 Grinding machine, lathe center *70 | Lives, two use Picture exhibitor. . Sea lions, Central Park.. 256 | Top, aeria 2
Electric gas alarm . Gun boats, new Lock, Boyces...,... *338 . Picture frame attachment. 85 Seasickness, remedy for . 182 'op. Cheval.. *25
Electric Jamp.......... . 22& Gun. dynam Lock oar, Tompkms ..*3 8 - Piles driven by dynamite . 5 Seed sower.. .-*403 | Top. magnetic.. *105
Electric light and plants. .. . Gun. dynamite fecture on. . Locks and keys. exhibition of.... 248 . Pine or horn snake.. *359 %eismographs . *150 | Topsail. furling . 386
Electric light, effect o f fog 185 | Gun forgings, bids for. . . 213 | Locolnotive engineer, editor. efc 180 Pipe, smoking, Schramm’s. - *37(+' Severn tunnel. .. 22| Torpedo attacks. projection *231
Electrie lighting macb., dynamo *19 . Gun. 1nagazine, as amilitary arm 320 | Locomotive firemen. - ... . 3%7 - Pipe, steam, break in . 326 Sewage, dried.. . 151 [ Torpedo boat. Berdan.............*326
Electric lighting, proeress 164 - Gun, magazine. German *182 | Locomotive inertit.... .... . *25 - Pipes, steel, making. Sewer pipe t,rap. Pietschs. . .. 376 | Torpedo boat Destructor.. 36, *168
Electric machine, dynamo, small *292 " Gun, Maxim . . Locomotive swivel bogie .*225 ° Pipes, waste. clearing ., Shaft holder, Spenneberg. ..*212 | Torpedo boat, dynamite gun......
Electric music baton..... .. ._... *82 Gun, pop, living. Locomotive, three cylinder . . 127 | Piston,| head forsteam engines... *148 | Shaft, to cast a box on.. . 7| Torpedo boat, fastest......
Electric pen, cheap ... . 361 - Gun, steel, new ... Locomotive, toy.. .. . Piston ‘head Dackin, g . Sham fighting shams .. 208| Torpedo boat, remarkable
Electric spark, aumgraphs of.. . *345 - Gun, 110-ton, new ...*245 | Locomotives, road. early - Pitcher plant. hhe Shark rilled . . ..¥130 | T'orpedo boat.swift........
Electric street railways. . . 184 . Gun, 110-ton, test o: . %4 | Locusttreebark............ . Pivots, balance.. sheep ............ 289 | Torpedo, effect on ironclad *136
Electric transmission of power *70 . Guns, De Bange...... . 144 | Locusts, plague of.. . Planer, iron, new. Sheegshearing table *116 | Torpedo fleet. British. . . 401
Electrical experiment, novel.. .,.*295 - Guns for the navy, ne Looms, take-up for. . 9

- Planets, three, visib - Ship Great Eastern .. Torpedoes, steam. ... ...

Eectricity, medical ..., ... 391 ' Guns, heavy, steel for.. . 145 - Loop. safecy ennis,. Planing. miil expiosio 7 * Ship of war Colossus . . *383 | Torpedoes and torpedo boats.... 185
Electricity, static. experiments 341 Guns. large, latest ................ 395 . Lubricant, a . . Plans, British Admxralt,y. Ships, cemented.. .... 210 | Torpedones, power of.. 389
Electricity, welding by.., 40 | Guns, modern, weight and power 129 - Plant life, chemical action. .. .... Ships, great headway of -... 304 | Tower, Eiffel, lift for
Electro-mot or vs. cable Guns, steel, are tii:¥ superior ? 128 . - Planter, corn, Kendall’s.. *195 Slnps. iring, to carry the’ ﬂﬂg 2 ’I‘oyslscience in........
Electroplating flowers, ete. . (-unptawdtr ilpro ved | M | Plants, modification of. 152 Ships of war and forts. .. 112 | Traction cable covering,
Electroplating with piatinum. Gurley, Hom, % ililam : | Plants, potted, wa tering 7 Ships ef war, British. Traction, electro-motor.
Electrotypinx app hanger for . Machine, 8 cOStIY.................. - Plants, preser vation of. Ships steel, casting. 909 | Trade with Madagascar.
Employes, hints t. 64 " Machinery, lﬂtemhaﬂgeabﬂlty 0f102 ; Plaster for interior work. 249 Shipping, present co: 336 | Tram cars for -. Americ:
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Engine, caloric < g:g‘rﬁg’ evr;g\gg;is, removal........ }qsg Magnifier, water bulb. . *89 | platform, car, safety. Shutter, camera, Bet 322 | Trap. steam. car beatin|
economy. 5 - Hanger, for elect.r-oﬁyp'ng app ““x959 | Mabogany, early use of.. . 312 | Piatform, rolling Shuttle. cushioned, Pai *3% | Traps,drain pipe 65
ngine, fifty cen . Harrow and pulverizer.. %306 Man, a strong .. .. 1 Platmlziug metal - Signal, railroad. *98 | Travelers, commerc 176
ngine, gas Randall' Harrow, Parker’s %195 | Man and the wild animal. . ; Platinum, electro . Silver 'nitrate, stains
ngine. mi Hat brimns jack for. .. 338 Man, armless, accomplishments 168 | Plytinum ores. ..
Engine. mill, compoun Hat bolder travelers' o Manganese 52 . Pliers, gas, Dahl
Engine, runaway of an Hat, protector, Hopkirk's “*s133 | Manganese steel.. . 217" Plow and pulveriz

gr’me. pringwheel
gine, stationary. .
Engraving on steel..

. 3i1 ' Plow, Babcock’s

3% pPlow, Neviile’s.

Plugs, fusible, borler
e.
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- Skeleton industry -.....
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Eseritoire, bon ton. L D £ e bR S new ... Medicine, preventiye . . Pole, vehicle, Ryan s, .. ; Sleepless, remedy for the : #4163
Eskimos, the ... Ta02 R '& eh eetof expostilre 163 . Men of thought. ..” .. ............ " Poles, wooden. preservation 38 | Slumber for five years... .. +105
Excavator, ballast. 313 Health Ofogur%gggﬁngﬁeg ¢3 - Mental facultics, de detenoration 291 Poligh, furniture.. 21 | Smell, sense of, dotioacy of. 3 ubbs, glass breaking.. . 288
Exhaust mechanisin . ... . *08 - ‘Heat and solar li 241 ; Mercury, absorption of........ 142 ! polyprism, the.. Snails, strength of Tubes, spiral fracture of .. 27
Exhibition, American, London.. 147 Heater, feed tg ;Metalxndustry,new ------ 1 - Porcupine ant eater . 39 Snake.a powonous . . Tubes, triliming ends of . *82
Exhibition, French .. ..... 209 12&2;.“ s:g o] er. : Metals, melting points , § Porcupine. the. . *%ll Snake, pine or thorn......., . *859 Tunmglpeiz Vioho o *309
Exhibition, industrial . 9 Heating by ste ; Metals, to platinize. ... .. s oise, mechani cal Snakes, remarkable famiiy....... 7 Tunnel, Hudson River . *324
Exhibition'of locks and key 248 Heo 8 i ots and ohe Meteorites, explosion of... ...... ostage stamps, ow to carry SNOW, IEIing, .. veeeurvn -enonn " *4 . Tunne), Severn ... . .2
Exhibition, Paris 1889 .. 389, 377 - Hee S or]t 00 sa{n st u 247 | Metric system, where used ... 20 owder charge. largest.. %l | Snow melting Apparatus. . 40 : Tunnel, St. ClairRlver . 184
Expansion’b 3 oo oA g i oatan {19 | Metric table 181 power, astribution of.. 293 | Sodas, natural, of West. . { Tunnel, Thames, new. . 230
kxnansion 0¥ sﬂhds and iiquids. *11 Hides. preserving 161 | Microscope, showing perspectve. 376 . Power, electric transmission of.. *10 : Sodiuin, Castner method. ! Tunnel, the longest ... ... . 100
Explosion. boiler ..... 53,117 | Holder dev olate. “way | MICroscope, toy.............oeuuies *46° Power, water and steam, cost. ... 309 Soil, organic matter Tunnel 'work, remarkabl 241
Explosion, boiler, remarkable. ... 3 [ o|yoke dam gg | Microscopicnotes ................ 2% presudigitation *219 Solder, Inaking. .. .. Turkeys, small race of.. 373
Explosion, builer, theory .. CHOTOke dam § ‘a94g | Microscopic Oblleﬂs. mounting..*2%  Pprinter’s chase . Solder{ng copper... ... . Tyndall, retirement of.. . 328
Explosion. curious CHome, gs%?&%’; oo " 352 MIBI’OBOODlC dlil’olec ST R *393 . Printing block. Hawke’s. . *50 Soldering head on screw. . - Type writer, Hammond. 358
Explosion, planing mill.. 37 Honey. medicinal .. * 537 Milk, as CRET 193 . Printing plates fromphotgraphs 321 - Soldering mixture. . . 97 - T'ype writer, the first.
Explosjons, boiler. causes of. 66 7 her. Whi +353 . Mill engine, compound’ 349 ' Printing. sun........... 90 : Solid and fluid, rotation o 229 ;
Explosions, saw dust 11 Horse detacher, tes : 332 Mill engine, cylinder... '3 ' Prints, bromide, siripping. 85  Solids, bulk of .. . L 211
Fxplosions, water back ... | House: Hary Fenn's. “+14 - Mirrors, conver, ete. ¥ l:rl‘nte. bromids, s gllng W Solids e ex pans{on Uti : -3 U
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fce, impurities of. . . | Motor, water, Lucie ulse glass..... .... .*4) - Stars, evening, trio of.. .. 177. Varnishresins .... ..
F | Ice palace, St Paui.. *55 262 ¢ %Adgweer"ﬂﬁpll’%ﬂ;;‘é &isher Pulverizer and p! :33 : Stars. numbertin 1f1nivers *Z)ﬁ : gaxn;sl';ilng l!lt:ss
2 ! - ¥ etable grater
Fabris, rubber, coloring.......... 885 }E‘a"i??ﬁ%b’l’f ryjili(l]t:anized .. 856 ~ Mule killer, Florida LACTNNIN 3 gfﬁifzﬂ;’l‘;ﬁegr or oars. L0l Ventle bragke
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fire eater,the . . 10 - 42. 59, 91, 107, 122, 138, 154, i Netting, wire. machine .. . Rack, clothes....... e *194 : Steamer, Inman, new ... . 25 : Warts, how tohcure %'E%i
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y-fly.. . ridiuin, electro deposition. Objective. to diminish power. i Railway coupnlln P . Stone, building, supply of . *18 Water tower, Sheepshead Bay.! 5& 101
wly net. horse .. . Iron castings, flexible . Observatory, Lick , Rajlway gauge, ch .*261 | Stone, decay of....... .... 185 Vv%att%r-w%edlérmerkllcai‘n .. &
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Fruit development - .. 152 | Iron works, Continental .. .. 853 Qil for boots and shoes. . | 357 | Rake, hay, Spencer’s.. . ..*354  Stove for railway car | Well patent sustaiue .
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