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A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 

To the Reader: 
'l'he papers here catalogued will be found, in 

general. to contain recent and valuable informa
tion upon the subjects named. Many of the articles 
are profusely illustrated; measures or scales are 
frequently given with the engravings, thus fur
nishing to the reader a key to the dimensions and 
construction of the parts. Each of the specilied numbers contains sixteen 
large pages. and embraces the catalogued article 
together with a large variety of other useful and 
interesting matter. 

Price for each number, 10 cents. 
Sent by mail to any part of the world on receipt 

of price. Address Munn & Co .• New York. Office. 
361 Broadway. Remit in U. S. postage stamps. 
coin. or by postal order or notes. Orders may like
wise be made through bookstores and news agen
cics. 

In ordering please be particular to specify the 
number of the SUPPLEMENT. 
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Aba ttoir and stockyard of Pennsylv. R.R ... * 8 7 
Abbey, Melrose ................ ............. *304 
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Absorption apparatus, Reiset's ............ *·259 
Accumulator, Boettcher's ................. *414 
Accunllilator, hydraulic, differential. .... *230 
Accumulators and piles a tMunich Exhib. *414 
Acellograph, au apparatus for measuring the 

pre.sure developed by gun powder gases ana for 
studying the laws of the recoil motion of fire-
arms ..... .................................... *269 

Acetate of soda manufacture ................. 234 
Acid, sulphuric, tower for, GIO\·er's ........ *258 
Acids, improvements in the manufacture of.204 
A.-ids Isee under proper titles, as citric, tartaric). 
Acoustic repulsion, by V. Dvorak ......... *139 
Acoustics, an experIment in propagation and 

improvement of sound by the use of steel plates 
and wires, by A. C. English ................... 217 

Acoustics in projection ..................... '* 253 
Act!nium, metal. biDr. T. L .  Phipson ..... ;305 
Actlnometers, by eon Warnerke ........ '* 220 
Adder, tne ladder-back ..................... *337 
Aerial echoes, by Prof. Joseph Henry ....... 153 
Aerial locomotion, method, by C. Sarkady ... 257 
Aerial navigation, by Tim. Choinski. ...... *283 
Aerial navigation, byF. Barnett ............. 372 
Aerial navigation, by F. W. Brearey ......... 191 
Aerial navigation, by Fred W. Brearey ...... 240 
Aerial navigation, Montgolfier centenary .. *406 
Aerial ship, new, Dr. Woelfert's ............ *400 
Aerolitic epoch of November 12th, 13th, by Prof. 

D,llliel Kirkwood .............................. 128 
Aeronautics, progress of, by Frederick W. 

Brearey. An interesting paper, containing brief 
accounts of the most recent trials of balloons 
havimr mechanical propelling attachments ... 51) 

Affinity and valenc>" chern., byF. D.Brown.310 
Africa, Cameron's Journey across ........... .. 10 
Ati'iea, Central, by Rev. John O. Mears, D.D. 

An interesting article, giving an immense 
amount of information in regard to that portion 
of .Africa concerning which our knowledg-e is 
imperfect, describing the geological and physical 
formation of the country, its climate, products, 
inhabitants, and showing what is being done to 
open up this rich region to commerce. Illus-
trated with a map ................. *208, *209 

Africa, Commander Cameron's march across." 72 
Africa, equatorial, explorat., by De Brazza. *3 70 
Agates, imitation, how to produce ........... 353 
Age, inHuence of upon the intellect, an interest-

mg and instructive paper ..................... 246 
Age of ice, evidences of, by H. Woodward ... *76 
Aging distilled spirits, apparatus, Sweet's .. 12 
Agitator, mechanical, for use i n  Bessemer steel 

manufacture ...... .................. ...... *316 
Agricultural College, la, by Prof. Knapp.*189 
AgricultUl'al building at Centeno Exhibtion. *4 
Agricultural Expel". Station, Rothamsted*lOI 
Agricultllral implements, ancient and modern, 

at the London Agricultural Show .......... *189 
Agricu.llural plant feeding, by E. Lewis 

Sturtevant, M.D. A paper showing the ad
vantages to be gained by the use of certain 
chemicals in wheat growing .................. 150 

Agricultural science, recent progress in>. b� 
H. P.Arm3by .. .... ........... 269, 287, ;s4 .. 

Agriclliture, chemistry of........ ....... ... 4 
Agriculture, potash in ...................... 132 
Agricultare in Japan, notes on, from a lecture 

of Pre3ident Clark ............................. 161 
Agouti, South American ..................... *38 
Ailanto,or tree of  Heaven ................ *402 
Aino cloth, fabricatioll of ................... *244 
Air and coal gas, explosive mixtures of 243, 245 
Air and steam gauges, Nedden's ............. ,...197 
Airandsteam, superheater andcondens. for.*258 
Air, anhydrous as  a therapeutic agent, by Dr. 

G. A. Keyworth ............ .................. 200 
Air and water. A lecture before a juvenile audi-

dence, by John Tyndall, D.C.L ................ 220 
Air� atmospheric, oxygen from ............... 300 
Airblast to sweep chimneys Syllwaschy's.*351 
Air, carbonic acid in, by  M.Dumas ........... 358 
Air, compressed, in mines, byM. G .  Johnson 140 
Air, compressed, for blasting .................. 188 
Air, compressed, storage of, James' method .. 282 
Air compressor and rock drill, Ferroux's, by H. 

W. Pendred ................................... 20 
Air compressor, Dubois & Francois' ........... *22 
Air, gas and steam engine, comb'd Simon's.*168 
Air, ground, in its hygienic relations, by Dr. M. 

Von Pettenkofer .............................. *82 
Air compression, new method of. ............. *92 
Air, compression of, by John Sturgeon ..... *279 
Aircompressor, Cranston's .................... *53 
Air compressor, ventilating, Farcot's ....... *390 
Air compressor, Robey's ...................... *49 
Air cushions for docks, Clark & Standfield's. * 84 
Air engines (see engines). 
Air, heated, for combustion ................... 107 
Air in relation to health. by C. F. Chandler .. 362 
Air moistening apparatus for spinning and weav-

ing rooms, Koertmg's ....................... *352 
Air, motion of. effect upon the acoustic qualities 

of an audotorium. by W. W. Jacques ...... 164 
Air passages, how they are explored, by F. 

Seeger, J\I.D .. . . . . ..... . . . . ............ ' ...... -IH 08 
Air pump, mercurial. simple. by G. M. Hop

kins. Description of an easily constructed and in
expensive Sprengel & Geissler air pump which 
mtty be used for all purposes of experimenta-
tion. with figures showing construction ... *224 

Air pump condenser. vertical. ............... * 109 
Air pump. mercur. double acting, Neesen·s. *289 

Ai r pump. duplex. Niagara .................... *3 2 
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"'ir refrigerating machinery. *2 1 5,2.52" *254, 
*274, ? 288, ." 3�0, 335 

Air regulator for pump air-chambers ...... *283 
Air reservoirs for locomotives ............... * 19 7 
Air temperature ................................ 156 
Air thermometers. by E. Rousseau .......... *307 
Air thermometers. new. by D. Winstanley. * 2 6 3 
Air warmin'l" appliances, Boyle·s ............ *398 
Alarm compass. electrIC. Severn's ......... * 195 
Alarln, loom stopper, Demand's ...... ....... +. 90 
Alarln, water gauge. Ledent's .............. *245 AA���:���J'�gb�E. s.'. :.I����.� .. �:.���.���� .�� .

S;�� 
Album cover. by De  Zuloaga .............. *14.1 
Albumen and gelatine. by A. P. Clark ....... 61 
Alblunen, commercial, by Alfred H. Allen 369 
Albumen, convenient test for ............... 367 
Albumen, test for, by Dr. W. H. Kesteren.. 63 
Albuminuria in persons apparently healthy, 

by John Munn, M.D ........................... 228 
Albuminoid substances. by M. Blennard .. 32ii 
Alcohol, a new method of detecting when u;eu 
asan adulterant of the essential oils, by E. W. 

APca.:ho�·.Pffects·oi< by'Rev�' i: i: ·TElriipi{ri:. 3�f 
Alcohol, caustic. mode of preparation and ap-

plIcatIOns of. by Prof. A. B. Prescott ........ 163 
Alcohol, conservation of tissue by, theory of by PrOf. E. Chenery ........................... 295 
Alcohol, deodorization of by electrolysis. Nall";" 

& Schneider's process ....................... *343 
Alcohol habit. effect of upon the human system. 

An interesting and valuable address by Dr. Wm. 
B. Carpenter ................................... 367 

A'cohol, how to strengthen .................. 186 
Alcohol in nature. An account of the remark

able researches of M. Muntz, which led to the 
unexpected discovery that alcohol exists every
where distributed throughout nature, in the 
earth. water. and atmosphere., ............ *288 

Alcohol in the sick room. and its dangers. lJy 
J. D .  Crothers. M.D. Clinical studies of the 
histories and early causes of many cases of in
ebriety. with medical testimony and remarks on 
several remedies having alcohol as a base ... 142 

Alcohol, insanity from, by Dr. A. Baer ..... 415 
Alcohol, chemical test for, by Dr. E.W. Ray. 46 
Alcohol, method of strengthening .......... 186 
Alcohol, oxidation of. ........................ 271 
Alcohol, rectification of by electricity. Naudin', 

system of. ................................... *41ii 
11��t�h:�1hfia�t
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Alcohols, distillation and rectification of by 1I e 

of low temperatures, by Raoul Pictet ..... *299 
Alcohols. impure, rectification and disinfection 

of by the methods of L. Naudin, R. Pictet, an'l 
Eiseman. by A. Schlumberger ................ 328 

Alders for the lawn. advantages of ........... 236 
Aleurometer, or fiour tester ................ *99 
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Algin, a new substance obtained from common 

species of marine aigoo, its mode of preparation 
and its applications. by E. C. C. Stanford .... 396 

Algol, the demon star .................... ..... 411 
Alimentation. artificial. the different methods 

of. by Dr. Thos. J .  Gallaher. A paper 0 n the dif
ferent methods of administering food aside from 
the voluntary method by the mouth ......... 194 

Alimentation, forced. a paper by Alexander 
Hutchins. M.D ................................. 222 

Alizarine, artificial. how to dye red with, by M. 
Prud'homme ............ ...................... 286 

Alizarine from anthracen-sulpho-acid, by U. Auerbach................ ....................... 3 
Alizarine and allied coloril1i" matters. the history 

of. and their production from coal tar1 by W. H. 
Perkin, F.R.S. A very valuable techn cal paper. 
giving an exhaustive account of the alizarme in-
dustry ................................ 186, *187 

Alizarine blue. in dyeing and printing ...... 160 
Alizarine, byJ.R .Johnson .................. 134 
Alkalimetry, by J. Chisholm ................. 65 
Alkalimetry, indicators for. a critical examina-

tion of those now in use, br E. J. Hallock ... 325 
Ah��J�J��gR���i.t.�ti��. �.f •. ����.�� �.t.��.i�.S. �� n 
Alkaloids, mydriatic. by A. Ladenberg ... 32-l 
Alkaloids, new color reactions of with certain 
reagents, by B. Arnold ....................... 397 

Alkaloids, vegetable, reagents. by R. Palm. 403 
Alligator, Florida ............................ 165 
Alloy, metallic, new, Parsons' •. . . . . . . . . . . . . . . . .  49 
Alloy, white metal. improved, recipefor ...... 3U 
Alloys, anti - incrustation. by O. Holden. 30 
A lloys, copper. among the ancients, by Prof. E. Reyer .......................................... 404 
Alloys, metallic. method of imparting resonance 

to, by B. SIlliman .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 
Alloys of lead and antimony, eliquation.227 
Alloys of silver with embrittling metals, experi-

ments on, by A. E. Outerbridge. Jr .......... 181i 
AlloysJ wolfram. practical value of. ......... 153 
Alpliabet acrobatic. An ornamental alphabet of 

which the different letters are derived from the 
human figure in various attitudes. Useful to all 
letterers and ornamenters .................. *305 

Alphabets. the world's; a series of engravings 
displaying all the modes of writing employed by 
man ever since he learned to express ideas. *35 

Alum, manufacture of by Spence's process ... 89 
Alum in flour and bread, improved process for 

the detection of, by A. W. Blyeth ........... 329 
Aluln in Wfoming Territory. ............ ..... 3 
Alum solutIOns.howto ascertain the densitr. 77 
Alumina, fixation of, as a discharge on mdigo 

blue by aluminum chloride, by G. Saget .... 336 
Alulnina salts, effect of on the gastriC juice in 

the process of digestion; experiments on twenty
two living animals, by Henry A. Mott, Jr ... 214 

Aluminum and its alloys, new process for, Nie-
werth's .................................... .... 411 

Aluminum, industrial uses of... .. ... .... .. .. 3ii 
Alulninum industry. present status of ...... 192 
Aluminum, manufacture of, new process 

Thompson·s .................................... 245 
Aluminum, method of manufacture, character-

Istics and applications of.. ... ................ iiO 
Alumlnuml its properties, cost. and uses .... 362 
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Amalgams, dental. an exhaustive paper upon. 
by Dr. CharlesJ. Essig ........................ 183 

Amateur mechanics (see mechanics). 
Alnber, concerning. by Erminnie A. Smith. An 

interesting and exhaustive paper ........... �l226 

American progress. comparative view of. by' Annular wheels. forms of epicycloidal and invo-R. P. Porter. An interesting paper .... 207,208 1 lute teeth for inside gear. failure of the odonto-
Amethyst, purple color, cause of ...... : ... 351 graph in certain practical cases. by Prof. C. W. 
Amlnonia, apparatus for manufacturmg. l,or- MacCord ...............•............ : ......... '* 291 

enzen's ....................................... *284 Annular wheels, machmeforcuttmg, De Junker 
Ammonia, carbonate, from gas liquor, apfar- & Huh's ...................................... *36ii 

at us to manufacture ................... .... * 70 Anthracene ................... ............... 180 
Ammonia, a new continuous process of making, Anthracene, apparatus to manufacture .. * 18 7 

by Dr. Uruneberg ........................... *281 Anthracite coke as a steam fuel.. ............ 47 
Alnmoniaengine. Gamgee's ............... �(281 Anthrax, etiology of. byL. Pasteur ......... 259 
Alnlnonia, determination of by hypobromite of Anthropology, twenty years progress in. Ab-

S OdIum. apparatus for. Francis' .............. *79 stract of an address by Prof. Huxley .. ..... 148 
Ammonia, distrib. of. by Dr. R. A. Slllith .. 142 Anthropometrical measurements ... ..... 190 
Alnmonia' from gas liquors. apparatus for ex- Anti-fat remedy ............................... 366 

tracting. Elwert & MuUer-Pack's ......... 0)(·296 Antiquity of man in Eastern America geolo/o(i-
Amlnonia, formation of a chemical compound cally con"idered. by H. C. Lewis ............. 258 

of. with silver bromide, by J. V. Eldsen ... *285 Antiseptic compound, new. application of, to 
Amlnonia, intravenous injection of. as a means preservation of food. by Prof. Bar1l' ........ 33Z 

of stimulation. by Gaspar Gri&wold, M.D .... 187 Antiseptic substances. qualities of various .. 389 
Amlnonia, lawsof exchange ofbetween the sea. Antiseptics, albuminated ferrous borotartrate. 

atmosphere, and continents, by Th. Schloesinf'. 1 -Camphorated chloride of calcium, by Carlo 
Ammonia, liquid, apparatus to test ....... *393 Pavesi. ...... .................................. 337 
Ammonia! manufacture of by means of tne Antiseptics, relative power of. ... .......... 332 nitrogen ofthe air; Rickman's process .... *2!)4 Antiquities, Central American. recently dis-
Ammonia salts,manufact.from gas liquor*187 covered ...................................... '*289 
Amln .. "i .. , sxnthesis of ...................... 296 Antiquities, Egyptian, of the Boulak Mu-
Ammonia soda process ...................... 171 sellm, by R. L. N. Michell .................... 36 
Ammonia water concentrator Solvay·s ... �249 Ant .. as grub destroyers in China. by Dr. Mac-
Alnmonia water. production of, apparatus '* 35 7 gowan ......... .. ................. .......... 336 
Anlmoniac, fr0!ll leatherrubbish,manu.f.,*�58 Ants, int�llil!ence of. by Sir John Lubbock .. 143 
Alnlnoniacal lIquor, apparatus for dIstIllIng'. Ants, whIte, or termItes ........... . ....... * 223 
Feldmann's .............. ; ................... ,*416 Ants, Sir John Lubbock on ............ 178, 241 

Amlnoniacal waters,treatment of,Hennebutte's Antwcrp,-port.of ........... .................. 246 
process ......................................... 330 Apatite, canadian.... .... ......... .... . .... 387 

Ammonium sulphocyanide, application of in Apes, nose ................................... *389 
volumetric analyses ........................... 119 Al'r.earances v S . realities ................... 116 

Ammonium, chemical properties, compounds Ap culture, practical, by Prof. A. J. Cook .. 246 
and tests of. ................................... 302 Apiculture, relation of to science, by A. J. 

Amperemeter and voltmeter, Deprez and Car- Cook ............................................ 276 
pentier·s ..................................... * 35 3 Apoplectics. their mental state, their degree of 

Amperemeter. solenoid, Blyth·s ........... ,*389 responsibility, and their civil capacity, by Le-
Amphitheater, and forum. Roman, at Arll:", grand Du Saulle .............................. 321 
France ....................................... *375 AP0l'lexy, popular errors as to the nature of. 2 

Alnyl nitrite. medical uses of. ................ 299 App e blossoms .............................. *llii 
Alnyl nitrite, hypodermic use of, by Dr. J. J. };'. Apple corin� machine. how to make ....... '* 313 

Barnes .......................................... 349 APi'!2 ;:'��- ow manufactured ............... 360 
Anaconda at Zoological Gardens. London .. *73 Apple-tree borer. remb:!J' ",!"ainst .......... 167 
Annealing metals. electriCity for ............ -1('9 Apples, storing of. by J. S. Wooawarti. ....... �58 
Analogy between the conductivity for heat and Apples, American, the most approved kinds.287 

the induction balanceelIect of copper-tin alloys. Apples, American. in Europe ............... 218 
by W. Chandler Roberts. F.R.S ................ 210 Apples, how to gather and store ............. 304 

Anal'lses,quantitative,color comparator for. by Apples, how to preserve ............... 209, 210 
Pro . A. H. Leeds ............................ *134 Aquarium and winter garden.Plymouth.*149 

Analyses, volumetric. application of ammonium Aquarium, great. at Birmingham. Eng .• by 
sulphocyanlde in. by J. Volhard .......... ... 119 William Alford Lloyd ......................... 189 

Analysis, chemical. precipitates in. new methor/ Aquarium, Royal. London, description of the 
of separating and treating, by J<'.A.G ooch. * 130 building and its arrangement, with illustrations 

Analysis, general method of, for the tissues 01 of the hydraulic machinery employed ....... *14 
vegetables. b y E. Fremy ....... ............... 6] Aqueduct of lead pipe, cheap and successful. by 

Analysts, hop. principles of, by C. O. Cech .. 303 Prof. R. Fletcher .............................. 266 
Analysis, quantitative. a new method of exten- Aqueous vapor, influence of on the explosion of 

sive applicability, by Prof. A. Classen ....... 205 carbonic oxide and oxygen, by H. B. Dixon,.358 
Analysis, spectrum. byProf. Redwood ........ 79 Aqueducts of Paris, Roman ............... -I( 291 
Analysis, spectrum, applied to the solar system. Aqueducts. Roman. ancient ................. *20 

by W. Huggins ................................ 281 Arago, Francois. Biographicalsketch, with ilIus-
A!!lloSr
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Anatomy, pathological. the role of, by Prof. J. Arboriculture, ornamental a practical paper 
Cohnheim .. ............................ 201, 203 upon, with a list of trees suited for ornamental 

Anresthesia, a new discoverer of .............. 81 plantations in the Northern United Statcs, by 
Anresthesia under pressure. Bert's exper ... 202 John Robinson ............................... 352 
Anre'!'thetic, new, bromide of ethyl, by R . .  1. Archreological explorati!"ns. 4-sia M!nor ... 313 

LeVI S . M.D . .................................... 218 Archreological exploratIOns m OhIO. An ae-
Anchor. sea, Bullivant·s .................... *355 count of eXl2lorations made near Madisonville, 
Anchor, ship's. improved. Tyzack·s ......... '* 81 0., in 1878. 18,9, and 1880, the results of which are 
Anchor, two ton, Smith's ................... *279 the most interesting of any that have hitherto 
Anchors, portable, Capt. Swinburn·s ....... oj( 93 been conducted in the Mississippi Valle)', with 
Anemograph, Howlett·s ................... *236 descriptions and forty illustrative figures of a 
Anemograph, Montso)lris ................. *191l large number of aboriginal relics .......... *282 
Anemometer of Mt. Santis observatory .. *416 Archreology, American. Smithsonian InstItu· 
AnemoDlctC!" Robinson's ................... *7 tion, inquiries concerning ................... 131 
Angle block. Howe truss, dimenSions, method of Arches and tunnels, beton ................. *227 

calculating ..................................... *98 Arches, masonry, cause of failure of ..... . 42 
Aniline black. cerium. preparation ........... 182 Archill'ct, fire engineers and underwriters .. 250 
Aniline black. dyeing with vanadium . ..... 245 Architecture, American. English ideas of. 370 
Aniline black. clectrolyt., bYF. Goppelsoder. Iii Architecture, cast iron in ................... 324 
Aniline black. theory of the production of by Architecture, color in. by G. Aitchison ... 381 

the salts of vanadium. by A. Guyard . ........ .15 Architecture, Italian and French ......... ,* .113 
Aniline black. improvements in. by A. Guyard. 69 Architecture in the U. S., prospects 0 f. .. . .. 11 
Aniline, mode of preparation .............. *178 Architecture in Cairo, Egypt ............. '* 382 
Aniline colors at the Centennial Exhibition, Architecture, marine. the Bucentaur ...... +.62 

with brief notes on the mode of manufacture Architecture of Chicago ..................... 118 
of the different colors, by Carl Rumpff ...... 32 Architee.ture, Roman, ancient, at Hydra. *323 

Aniline printing, processfor .................. 343 Architectural profession. the prospects and 
Animal and plant life. abstract from lecture by positIon of. by John McLachlan ............. 268 

A. H. Grote, A.M ................... * 179, *185 Arctic exploration, by B. Leigh Smith ..... oj( 356 
Animal colors, the philosophy of, byDr. Andrew Arctic exploration, Nordenskjold's expedItion. 

Wilson .................................. 328, 329 Successful northeast passage of the Vega. with 
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Animal intelligence. by C. LloydMorgan .... 361 Arctic explorationEb cruise of the Jeannette, with 
Animal life, by Dr. J. H. Barker. Terrestrial life portrait of Lt. De Long ..................... -J. 320 

not a distinct entitx, but a temporary condition A rctic exploration. loss of the Jeannette .. '* 339 
of certain peculiar kinds of matter .......... 273 Arctic explor .. Nordenskjold. N.E. passage .. 211 

Animal motion, discoveries of the past half cell- Arctic explorations, recent. Nordenskjold's-l( 158 
tury. by Dr. J .  Burdon-Sanderson .......... 310 Areothermic balance for determining the 

AnImals and plants. varying susceptibility of. to density of Huids. �Ionde�u·s.: ............. � 237 
pOIsons and dIseases ........................... 303 Argandi Fletcher s. for tItratIOn ............... 323 

Animals and·plants. protective mimicry in, by Arlnadi 10, truncated . .................... *241 
Prof. Mivart ................................... 254 Armature, stE!Pw:o!-,nd. Crompton·s ....... *37ii 

AnimalOl, chlorophyl, researches on ......... 324 Armenia, nnt,qmties from ................... IIZ 
Anirnals containing chlorophyl. ............. 181 Armitage House, near Manchester ...... '* 362 
Animals, domestic. diseases. by Prof. Law .. 243 Arlnor plate, approximate rules for the ppne-
Anilnals, domestic. the disposition of color tration of. .. .................................. 272 

markings in, by Prof. Wm. H. Brewer ....... 297 Arlnor plate, chilled cast iron. for batteries. ad-
Animals, extinct, discoveries in the Rocky vantages of, with description of chilled iron 

Mountains resume of. by Prof. Marsh ....... 34 cupolas built for the Prussian Government, and 
Anirnals, fur-bearing of Maine .............. 316 of the St. Marie battery at Antwerp ....... '* 21ii 
Animals, hibernation of ..................... 324 Armor plate, trial of competitive shot again.t. 
Animals, how they became carnivorous, by'J'. '* 121 

R. Allinson .................................... 349 Armor plated forts. experimental firing at WIth 
Animals in motion, attitudes of, by Mr. Muy- great guns, England ........................ *406· 

bridge ........ ................................. 343 Armor plates, compound ..................... 1'09 
Animals of the deep sea, abstract of an interest- Arlnor plates, compound, Wilson·s ........ *113 

ing paper on deep sea fauna, by Dr. Pagen- Armor plates, steel ............................ 112 
stecKer ........................ ................ 261 Army and navy building, Washington ..... *307 

Animals, phosphorescent; facts and thoughts, Army bed, desk, and knapsack.combined .. � 369 
by Prof. P. Martin Duncan, F.R.S ..... *197 Army worm. its life history, its habits. and the 

Animals, reasoning of, by Jos. F. James .... 298 mode of exterminating it ... ........ . .... '*306 
Animal .. , sex in,. how to controL ............ 211 Arsenal, Austrian Lloyds' at Trieste .. ; .... '* f!39 
Animals, speech m ............................ 372 Arsenic In the arts as a cause of arsemcal pOlson-
Animals, the earlier migrations of, and their re- I ing. by S. A. Lattimore. LL.D. An important 

lation to the present distribution of animals. paper ........................................... 29 
An important contribution to our knowledge of Arsenical wall paper and artificial fiowers, 
existin" animal life, by Carl Vogt ........... 262 dangers of. ................................... 272 

Aninlals, uses of in the ornamental arts. .... 362 Art manufactures of Japan. by Dr. Christopher 
AnlmalOl, vaccination of, byL. Pasteur ...... 3110 Dresser. An interesting paper. describmg the 
Animals, winter sleep of ..................... 372 methods of making pottery and fans. and pro-
Animation, suspended. A paper by B. W. Rich- cesses of weaving, silk decoration, and lacquer-

ardson, pointing out what, by experiment. is ing. etc ......................................... 11 ii 
known as to the possibility of suspending animAl Art gallery of the Centennial Exhibition ..... *2 
life by different agents ....................... 18ii Art gallery. Walker. Liverpool. ............... *96 -----------------------------------------------------------------------------------------------

EACH NUMBER CONTAINS SIXTEEN LARGE P .AGES. ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS, 
PRI CE 10 CENTS EACH NUMBER. MUNN.t CO., 861 BROADWA Y, NEW YORK. -I N ORDERI NG PLEASE GIYE THE NUMBERS. 

© 1 884 SCIENTIFIC AMERICAN, INC 



364 A CATALOGUE OF SOME OF' THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 

Artes ian  wells. A comprehensive and valuable I Balloon, captive, at the Paris Exhibition. *146 Bee, the queen, with especial reference to the Block building, Z system of ................ *203 
paper. giving an account of the most recent bor- Balloon, electric, Tissandier's. Full description fertilization of her t'ggs, by John Hunter ... 179  Block, cargo, Laurence's ... . ..... ...... ... *253 
mgs m San Francisco and of the tools there em- of the construction of the balloon, and of the Bees, most profitable kinds to keep ........... 1 35 Blood corpuscles, contraction of through the ac-
ployed, and particulars of artesian wells in other propelling apparatus and batteries ... ..... *41 6 Bees, by F. Smith ...... .. ..... ................. 143 tion of cold. by R. U. Piper, M.D ..... *68, *69 
parts of the country, the tools used, the cost, Balloon, Giffard's, details of construct'n. *1 27 Bees, how to prepare for winter .............. 1 99 Blood corpuscles, decolorized, and their identity 
etc . . . .. .  *156, 157, *1 58,-*159, *160 Balloon, Giffard's, at the French Exhib . ... *46 Bees, how to hIVe swarms of, in high trees .. *38 with tuberculous corpuscles, by Dr. Rollin R. 

Artes ian wells and the great tilthara, by Lt. Balloon musk�!> Krupp's. . . . . . . ............ *40 Bees, transferring, hints on ........ . ........... 1 1 8  B
GIO

re
ogg c"o'r'p' u"s'c'I'e's"o'f"a'n"I'm" a"ls' ,"r'e'I'a't'l,'v'e"s'l:ze" s". '.

19
2
0
8 Schroeder . ... ' .... ..... . ' . .. . . .  . . .. ... 215 Balloon, new, woelfert's ................... *400 Bees, queen, Italian, the proper season for in- d 

Artes ia n  wells in Sahara, by P. De Tchihatchef. Balloon, the great captive, end of the . . .. *203 troducing . ...................................... 49 Blood corpuscles, red, by W. H. Hammond.*98 
353 Balloons, buoyancy of, regulation, by E. C. Beenvax,.white, method of testing for ceresine Blood, circulation of) by Th. Moureau ..... *1 84 

Art ille ry experiments in England ...... .. ... *59 Omhart ...... . ................................. 31 2 and paraffine, by A. Peltz .................. .. 315 Blood, circulation or, by Prof. E. J Marey*212 
Art ille ry experiments at Spezia with one hun- Balloons, India rubber, how made ...... ... 249 Beef', American for English markets process of Blood, I?eroxide of hydroll'en in, an attempt 

dred ton Armstrong gun .. ... . . .. . ....... *37 4 Balloons, manufacture of, at Paris ....... *413 killing ..... . .. ' ..................... . .  .' ........ 1 53  to explam the curative actIOn of certain reme-
Artillery, progress of . .. .. . . ... .... . . . . ..... 140 Balloons, steam engine for ... . . ...... . . . *286 Beef'blood powder, value of, for invalids .... 407 dies in general use, by John Day, M.D ...... 1 55 
Art ille ry system, Col. Bange's ........... . . .  *426 Ballooning from England to France .... *330 Bee r, apparatus for preserving, Weinmen's .. *4 Blood pressure, apparatus to measure ..... *184 
Art isans' dwellings. ......... ..... ... . ..... *420 Ballooning, military. Abstract of a paper by Beer, apparatus for reviving ............ . ... *267 Blood stains, easy methods of detecting, by Prof. 
Art isa ns, skilled, necessity for more, by James Lt. B. B. Powell, on the various uses for which Bee r casks, new, how to sweeten.. . .. . ... 256 D. S. Kellicott ......................... ......... 261 

M. Blanchard....... ........ .. . .  .. ......... 1 9  the balloon may be used in warfare ..... ' ... 397 Beer, condensed, by Dr. Bartlett. . .  . .... 1 2  BlossODl Rock, San Francisco harbor, method 
Art ists' homes. A series of views and plans il- Balls, suspension of on jets of air, steam, or water, Bee r, ginger, lemon, hop, etc., recipes for . .. 270 employed in removing .................... .... *24 

lustrating the dwelling houses of the leading by W. F. Durfee, C.E . ......... .............. *76 Bee r, hop-resin and other substances in. . .220 Blotting paper, how made .................... 17  
painters, architects, and sculptors of England, BalsaDl fir tree, by C .  H .  Peck ... ... .. .... . .. 264 Bee r, how t o  make lager beer ; how t o  make Blow, duratIOn of; how it varies with the weight 
accompanied with descriptions thereof.*231, BaDlboo, acclimation of in the U. S . . . . .. 37 2 I "Sclienk" beer ; how to make "Bock" beer ; full of the hammer, its velocity of descent, and with 
*233, *238, *240, *247. *248, *259, BaDlboo, use of in China, and the advisability of and practical directions for making beer at the material............................... .. 55 
*261, -X-267, *270, 275, *299, *312 cultivating it in the United States ...... . .. 290 home.. ..... . .. ........ . .. .. ............. 31 8 Blowe r and exhauster, Brakell's .... ..... .... *53 

AruDl family, Calla and other lilies ......... �<424 Band saw for ·iron, improved .. ........... . .  *397 Bee r, lager, how to make ........ ....... .... ... 217 Blowe r, Roots', as used for mine ventilation at 
Asbestos and its varieties .. ... .... . . ...... ... 342 Band saw, sharpening and setting mach .. *331 Bee r, milk, how to make ....... ............. .. 21 8 the Chilton colliery, Eng ......... . . . .... .... -:n oo 
Asbestos and its various applications in the arts Bank checks, safety, Nesbit's ... .. . ... 271 Beer, organisms found in. A valuable paper by Blowe r, steam,for smithy forge, Korting .. -l. 39 

and industries ................. . . . . .......... *396 Bapt iste ry, design for ................ . .. . .  *220 E. C. Hansen ......... . .. ..................... *237 Blowe rs, force blast, Roots' ................. * 51 
Asbestos stopper for combustion tubes ...... 28 7 Ba rge,  State, of University College ... ..... *243 Beer, drawing, pressure apparatus for ..... *346 Blow ing apparatus, steam, laboratory .... * 233 
As ia, the central plateau of. An interesting re- Barks of the oak, willow, and elm, chemistry of, Beer, racking device to retain carbonic acid in, Blow ing engines for ventilation purposes. -x- 14 2 

view of all that is known concerning this district, by E. Johansen .......... ............. ...... . ... 87 Seibel's ... .... ....... ................ . ........ *401 Blow ing engines, high-speed, Weimer Machine 
by Sir R. Temple . .... . .. . ........... ... .-. .... . 361 Ba rley, maize, and rice, chemical comp . . .. 87 Beer, recipe for making .......... . . . . . . ...... 1 47 Works .......................................... * 51 

Ash t ree and its varieties ................... *361 Ba rley, maize and rice, chemical composition of, Bee ri ropiness in, cause and treatment of .... 1 95 Blow ing engine, Mo':ris,' ............. ,' ....... *39 
Ashes as plant food........ ...... . . ..... ..... 68 by J. Steiner, F.C.S .............. .. .... ....... 288 Beet e, scolytid, ravages of, amongmaples.*388 Blow-off cock, eqUlhbrlUm, Booker s ....... *91 
Aspa ragus, cultivation, French system .. *370 Ba rn, octagon, how to construct ; full particu- B

s
e
e
e
e
t
d
le
m
s
o
t
t
h
h
a
.�T

pr
h
e
e
y
c
o
u
n
rre

h
n
O
t
l!Yu

h
d
Oc

mkSI'te
-

.
T
. 
h 
.. 
e 
.. 

p
. 
a. *rs3n6

iP
9
- Blow-p ipe and spectroscope for mineralogistE!,. 

Aspe rg illus in the living human ear, by C. H. lars, with plan of basement ........ ........ .. *13 b Hall's .. .......... .................... ... ...... *4'10 Burnett, M.D ... . .. . ..... . ................. . .  *208 Ba roDlete r, absolute, Haus & Hermary's. *1 95 Beet pulp, continuous press for, Dujardin's*351 Blow-p ipe and gas generator, Thomson's .. *95 
Asphalt, its origin, preparation, and uses. A Ba roDlete r, Dufuor's new registering . . .. *420 Beet root and beet root sugar, by Edw. Lefroy Blow-p ipe bellows, new ................ .. '. * 131 

valuable article . ..... ............ . . ... . .. . .... 3IJ6 Ba roDlete r, dynamic, Winkler's .... . .... . .  *207 Cull. Description of a process of beet root sugar Blow-p ipe, gas, for tiring carwheels ...... *337 
AsphaltuDl, its geological origin, preparation, Ba roDlete r, how to make, by A. F. Miller. *309 extraction for farmers' use ................... 83 Blow-p ipe, gas, Wenham's .... ..... , ... .... *200 and applications.... ... .. .. .. .... . . . .... . . .  ·X·276 Ba roDleter, mercurial, record'g, Draper's *209 Beet root molasses residue, apparatus for distill- Blow-p ipe, pocket, Casamajor's .... *1 3, * 143 
Asphalt for photographic purposes ......... . 243 Ba rOi nete r, mirror, De Bort's ..... . . . .  " . .. *179  ing and carbonizing .............. . . . . ...... *376 Blow-p ipe reactions, by E. J. Chapman ..... 99 
Asphalt paveDle nts in Washington, mode of Ba roDlete r, registering, Cecci's ........ ... *1 98 Beet root sugar, strontia process for .......... 408 Blows and pressure, relative value of, experi-

laying, wear, cost for repairs, etc .... ........ 334 Ba rolnete r, registering, Redier's ..... .... . .  *36 Beet sugar industry. A plea for its extension in ments on, by Prof. Kick ...... ................. 56 
Asphalt, prepara., tests, directions for use.122 Ba rOinete r, registering, Richard's ...... ... *379 the United States, by Ernest T .  Gennert .... 166 Blue prints, large, howto  make ............... 421 
AsphaltuDl, nature and composition of . ... 216 Ba rOi neter, the Jordan ... . . . . ......... ... ... 27 2 Beet sugar in France and Germany, by John Boa r, wild, and her young .. ............... *345 
A�phyxla, a speedy metho� of obviating i� the Ba ro lnete rs, improved, ":"alfner's . .......... *51 I Sparrow .......................... ....... _ ..... . .  186 Boat, Berthon's for pontoon bridge ... .. .. * 199 

mfant, and also for the relief of that condition Ba ro lnet rlc balance, RediCr s . ......... . .. *254 Beets" new products from ................. .. . . 1 81 Boat, coal, self-trimming ..................... *73 
in the adult, by H. L .  Byrd, M.D....... .. * 215 Ba rolnet rlcal high and low pressures caused by Beh rIng's 8traits currents .... ......... . ..... 286 Boat, collapsible, Berthon ................... *341 

Asp irator, improved, Richard's ... ...... " .. "'51 gyratin� winds, by G. W. Dow ......... ..... *99 Bell .............. . . ........... .......... ........ 29 Boat, ferry, Loftus Perkins ................. *21 7 Assay office, some problems arising in, by C. H. Barrel lifter, German .... . .... ................ *46 Bsn ," Great Paul," St. Paul's Cathedral .. *340 Boat, how to tow with one man ..... ........ *358 
Aaron ....... . . . .. ,' . ... , ....... ; .. ,' ..... ... 305 Ba rre! m�king machinery, Holmes' ......... *36 Belfry of Crescentino, removal of . .... ...... *41 7 Boat house, Oxford, Eng ...... ........ ...... *243 

Assy ria, ar!3hffiol0!l'lCal discoveries m ....... 302 Ba rrels, Improvement in the manufacture of, Bells, church, new m�de of mountmg ... .... 204 Boat, life, with sea-dividing ends, Jackson's. *99 Assyrian  discoveries, recent .......... .. . . * 15 7 by R. 111 . Munroe ............... .......... . . . . .  *82 Bells, electro magnetIC, useful, as calls on tele- Boat, life and surf, Chapman's . . ....... . ...... * 6 
Aste rO ids, distribution, by D .  Kirkwood .... 28 Ba rrels, method of charring the interior of, by phone or �eleg�aph lines, with working drawings Boat-lowe ring apparatus, improved ... . * 263 
Aste roids, by Prof. C. A. Young . .. . . . . . . . . .. 77  W. McMurtrie............ . ... . . .............. *68 and full dn'ectlOns how to make . ..... ...... * 162 Boat-lowe ring apparatus, Improved, La w-
AsthDla and hay fever, treatment of, by Alonzo Baseball base, O'Neill's . . .. . ..... . ... ........ *10 Bellows, f�ot, improved ......... .. ', "  .... . .  *87 rence's .......................... .............. *109 Clark, M.D., LL.D. A valuable paper ..... .  221 Baseball science. A paper showing how balls are Belts, adhe S IOn of, by J. H. Cooper ...... . . ... 236 Boat-lowe ring apparatus, Pinker's ........ *51 
AsthDla, bronchial, remedies for, by Dr. Jno. C .  thrown so as t o  make a curved path, and wh.v Belts, leather, horse-power of, formula and tables Boat, Nautilus, the small vessel that successfully 

Thorowgood .. ... ,' ............................ 17 1 they follow a curve . . . .............. *402, *410 for . ..... . . ........ .............................. 331 crossed the Atlantic in 1878 .................. *145 Astb l na ,  O'rmdeha robusta as a remedy for, by Baseball. improved, Hipkiss' . . .... . . . . . .... *1 2  Belts, rubber, how made . .... .............. . .. 251 Boat, racing, twenty-foot. Dimensions ofa twen-Dr. '.r. 111 • . Rochester ........... ,' ........... ... 285 BaSket, d rop, or bag-worDl, by Prof. C. V. Belts, transmitting, cham,. Bushnell's . . . .. ... *6 ty-foot Australian boat for racing and ('ruising, 
AsthDla, IOdide of potassium m ... . ..... ..... 123 Rilcr .. .. ,' ....... .... .... ... . .. .. ; *1 43, *152 Belt ing, rules for cal,!ulatmg the power,of.*39 with perspective view, diagrams, and details Ast!gDlatlsDl ............... .... . ....... . . . .. *1�9 Bas.nc mme, Colorado........ . .  . .... ... . .  *214  Be nd ing roller fO.r bOiler P'!ttes, Beesley s.*324 drawn to a scale ............ ..... ............ *332 AstIg lnatis l n; a paper by Dr. C. A. Bucklin Bath .. , swimming Chelsea *85 Be ndl ngrolls bOller-plate, Improved ...... *302 Boat, sail, small, for rough waters, directions for 

showing how this affectl�n lsto.be diagnosed and Bats, protective mimicry in.'.'.'. ' 
" : : . 72 Bending; machine. for angle iron, Dennie's .. 327 making ................. ...... ....... ...... . .. *1 31 

corrected. Illustrated With a dmgr�m to be used Batbrb ius, what is a? .... . .... . .... . " ' . "  71 Be ngal li�hts., reCipes for ............ .. ...... 49 Boat, sail, sharpie model, details of construction as a standard for testing distant visIOn .... * 301 Batlnng, prolonged, physiological effects .. 323 Be rth, swm*,!ng, for ships, A.ndrews' .......... *8 and working plans dra wn to a scale ........ * 17  7 AstlgDlatlsDl and ophthalmometry,by M. Gavar- Batbo lneter, deep sea sounding, Siemens'. ')\- 2a Besso:�� r, 811' ;Henry: An mterestmg account Boat, sail, with roller center-board ......... * 13 4 
ret . ...... . .. .... ,' .......... ....... . .......... .  *383 Batte ry and telephone, breath, Harrison's. *160 of hiS hfe and m,:,entl<?n�... .. . ...... 244 Boat, torpedo, Garrett . ..... ............. . .. *218 

Ast ig l nat isDl, mstrument for estimatm!\" An- Batte ry, Bunsen, improved, Azapis' ..... .. . .  264 Beton, concrete, 111 bUlldmg ..... . . ...... '.' .. * 118 Boat, torpedo, Herreshoff........ . ...... * 169 
derson's .................. . . ............. .. ,' . *253 Batte ry, Callaud, low resistance .. " ..... ... 40 9 Beton tunnels and arch'!s : ll; paper descrlbmgthe Boat, torpedo (see torpedo boat). 

Ast rInge nt substances, new proces� QttIt!,',";!;!.,»':' Batte ry, Callaud, econ?mical arrangement .. 167 r.e�ent suc�essful application of beton to .the Boat, tug, dOl,lble-screw ........... ,' ......... " *23 by F. Jean ...... ... . ................. .. . . . . . . ... ;;1) Batte ry, carbon, plastIC, how to make . . . ... 415 lim�g of r�ilway tunnels where stone and brICks Boat, tug, twm-screw, for the Rhme ....... *396 Astringe nts, comparative value andstrength.25 Batte ry,cascade, forte!. purposes, Higgins'*363 are mapplicable ........ ,' ... . . . .. . . . . ....... *227 Boats and rafts, portable, Stanley's .......... *10 A .. t ronoDllcal photography. Abstract of a Batte ry cell, Daniell, as a standard of electro- Bevel gear cutter, Corliss ... ,' ................ * 50 Boats and small yachts, rigs for various ... * 1 31 lecture by Prof. J. K. Hees .. ......... ..... ... 335 motive force, Moser's.. .. .. . .. 295 Bevel gear wheel cutter..!. Corliss, by J. Rose. *24 Boats, apparatus for launching, Magnus' .. *1 60 
Ast ronoDllcal SCience, I?resent condition of, an Batte ry cell, Plush's . .... . ...... ...... . . .. .  *173 Bevel wheels, ellipt., by yrof. C.W.MacCord* 141 Boats, canal improvements in propelling Bug-address before the Amencan Association, BostQn, Batte ry cell, an improved ...... .......... ... *367 Beve�lng circular plates, machine for, Pedder & bee's .... .... : ....................... ' ......... : .  *6 by Asaph Hall ... : ..... : ...... ... . ... . ... .... . 247 Batte ry cell, voltaic, new, Biggs'...... . .. . ... 48 Abel s ............ .................. ,' ...... . ,' . .. *45 Boats, cheap, how to build.-A series of I?lain, 
Ast ronoDllcal time, mstrument for markmg, Batte ry, chemical work produced by, by D. Beve rages, summer, forty chOICe reCipes. A practical articles, showing how any intelligent 

Horn's .... ........... . .................. .... . . .. *13 'J'ommasi. .......... . .. . . . .... . ............... ... 347 valuable paper ................ .............. 192 person, by following the directioIls, may build 
Athe ns, Am�ri�a�1 school of claSSICS at ....... 416 Battery, chloride of lime, Niaudet's .. ..... *219 B.eve rages! ga�eous, apparatus for manufactur- a boat with economy. Each article is accom-
Athe ns, antlqUl�les of, 12 engraymgs . ..... *4,21 Batte ry, chloride of silver, De la Hue's .... *115 mg, Mondoilot s ........... : ... . . . . ...... . . . .  *3�5 panied with drawings, diagrams, very full direc-
AtDlograph register, Montsourls ...... . ... * 1 �8 Batte ry, chloride of silver, Scrivanow's ... *38 5 Blanco�l, Cha.rles, the mventor of the Irish tions, dimensions, etc. AtDlosphe re and ozone, by Prof. A. R. Leeds. Batte ry for electric balloons ...... ' ......... *416 car. BlOgraphl�al sketch .................... 1 1 6  The three-dollar scow.-7 illustrations ........ *25 A valuable paper .......... ; .; ....... . . .  ,' . '.' *154 Battery, galvanic, Improved, Fuller's .. .. *40 B icycle, Columbia .... ,' ........... , . .. . .. *1 63 The five-dollar rowing skiff.-13 illustrations. *26 
AtDl.osphe re, carbonic aCid m, RCiset s mvestl- Batte ry, galvanic, Watson's .. . ... , .... . . *33 B icycle, doub�e, English .......... . ..... .. . .. *31 8 The fourteen-dollar sailing skiff.-With 14 

gatlOns (:oncern.l�g ........ . .  : ..... .... . . . ... *259 Batte ry, electric, of flames..... ...... . . .. 351 B icycle and trICycle, the Merlm ...... . . .... *334 illustrations ....... . . . . . .. . ... . .  ' "  .... ....... *29 
AtDlosphere, dlsmfectlOn 01:, abstract of lecture Batte ry, insulite, sealed.. ... ....... .... *390 B icycle, large wheeled, new.... .. ... . .. *54 The twelve-dollar row boat.-25 illustra-

by Dr. R. J. £e� ..... ; ..... ........ .. ... . . . ... 417 Batte ry, Leclanche, new form of .... . .  1 91 ,  203 B icycles, J,>y paddlefast ...... ; ........ . ... ... *73 tions. Illustrates the construction of a 
A�lnosPhere, mfectlve, a c?mbat With, by John Batte ry, light, new, for railway trains . .... 41 7 B icycles, !mproved, Gar,:ood s .. . . .. ,' . . .... * 99 graceful ribbed boat, light weight ..... *30, 32 'J'yndaU. Facts tendl�g to disprove the theory of Battery, manganese, improved, Leuch's .. . .  392 B icycles, Impr�vements !n, TI,lrner s ...... *1 26 The sixteen-dollar family boat.-With 7 illus-

spontaneous genera�lOn ... '.' .................. , 65 Batte ry, manganese, Rousse's . . . .... ... ...... 313 B ig trees ( S'!qUOIffi) o� Cahforma ... *397, *404 trations. A handsome and commodious A tDlosphe re, celestml bodlCS, Landeur ..... 258 Batte ry mercury bichromate Fuller's .)1-71 Bile, secretIOn of, actIOn of drugs on ........ · 203 boa t. . . ..  . . . . ..  ..  . . . . ................... * 3 6 At��sphe re of stove heateo rooms, by W. M. Batte ry; new . . ... ' .. . . ........ .' .... . ... . . '.'.'. '.'.171 B il ious diseases, wh�t they are and why so The fifteen-dollar Whitehall row boat.- With 
Wllhams .. c,: " "  . .. ......... .... . . ......... 323 Batte ry, new, Camacho's .... ............ .. *47 called, by.I. H. �owlm, l\l.D .... : ...... ...... 152 3 illustrations ................................. *37 

At l nosphere, the removal of aqueous vapor Batte ry, new, Gaiffe's. ....... . ......... . .. 171  B inary arithmetIC, experiments m ... ...... *421 The fifteen-dollar sailing and rowing canoe. 
from, by J. J. Coleman ............ ..... . ... 281 Batte ry new oxide of copper *421 B ind ing of a book of songs, the former property With 8 illnstratiQns, including perspective 

AtDlosphe rlc hammer, Butterfield's . . .. . ... *44 , Batte ry; new, Pulvermacher's: : : : : : : : ' : : :  ... 1 39 of Henry and Dia�a of Poitiers ............ *405 of double sail rig ........................ . .. *39 
Ato lnize r, Lochmann's ...... . ..... .... . . .. *340 , Batte ry, nickel Slater's *210 BIOIogl. and chemistry, borderland of .. ..... 289 A thirty-dollar yacht.-With 8 illustrations, 
AtoDls, attractive force, by D. P. Blackstone . 75 Batte ry, ozoni�ing, Leeds; : : : : : : : : ' : : ' : : : : : :  *203 B i�log cal sciences, connectIOn of with medi- including perspective of saU rig ........... -l('42 
AtODlS,' molecules, and ether waves, by John Tyn- Batte ry, Plante, modification of, Pezzer's ... 301 cme, by �rof. Huxley ....... : ................ '*' 

300 A three-hundred-dollar center-board yacht. 
dal!, ]j .R.S ....... : ......... .- .: . .  . .... . . ...... 365 Batte ry, Pezzer-Plante ....... .. . . ... . ..... *323 B ird arch!tecture, the phlpldura........... 228 -With lOillustrations. A fast and service-

Au ral therapeutICs, a chmcal lecture, by Dr. Batte ry, Reynier-Plante, accumulator . . .. *426 B ird, �ossil , from Colo':ado ................. *1 49 able vessel. ..................... ............. *67 Laurence Turnbull . .... . ... .......... . ..... 193 Batte ry, Schultze's.. . ..... . .. . .......... *414 Bird flight, the mechamcs of ..... ............. 271 A five-hundred-dollar steam yacht.-4 il-Au rora borealis and telegraph cables ........ 288 Batte ry, secondary, Faure's, by C. A. Faure.304 B irds, toothed, of Ka�sas ............ ,' . ....... 258 Instrations ................................... *69 Au roras, a new theory ,of. . ... . .... .. .... ,' .. *30 Batte ry, secondary, Liardet-Donnithome ... 370 B irds, are they derived from dmosaurs, by Boats, collapsible, by Rev. E. L. Berthon. ]j'ull Au roras, polar, cosmIC, optic, .magnetIC, and : Batte ry, secondarr, Sellon & Volckmann., .. 332 Prof. B. I}'. M�dge . .. . . ........... ,' .... . ...... 193 de S CrIption, and illustrations, by the inventor, Qf 
electrIC theones of, with illustratIOns of some re- Battery, sesquioxlde of iron and chlorhydrate of B irds, mlgr�tlOns of, by H. D. Mmot.,' .. .... 31 � his system of folding boats. . . . .. .. . .... . . ... *8 4 
markable forms .... .... ..... ... .. . . ...... *372 1 ammQnia, Gaiffe's ......... ...... . ........... *9 Blrd� the flight of, and the mec,halllcal prmCl- Boats, curious, at the Centennial . . . . .... . . .  *52 

Aust ral!a, gold-bearing rocks of ...... ..... . 371 ' Batte ry storage electric lighting of the Comptoir pies mvolved .. A paperby A. C. C�lI)pbell, sh?w- Boats, double, twenty illustrations of ...... * 232 Aust ralIa. fts desert, and natural hlstory .... 139 I d' Escon1Pte by .. ' . ................ ........... *354 Ing how the bird ma�agesto su�tam ltself agamst Boats, ferry, of the port of Marseilles .... * 299 Aud iolneier, Prof. Hughes' . ...... .......... 186 ' Batte ry, storage ejectrical by H Sutton 322 gravity, and to acqUire any de S ired speed . .  *298 Boats, fishing, at the Berlin Fisheries Exh.*241 Autolnata, performing, remarkable.,' ..... *156 Batte ry storage: Houston & Thomson's.: :  * 215 BlsDluth bronze, �ow made ...... ......... : .. 39� Boats, high speed, hints on construction .. *394 Avellng! ':I'homas, the father of t,ractlOn engines Batte ry; thermo-electric, Clamond's ...... , *21 1  Bls�uth, comparl�on of the methods fonts estl· Boats, !,-igh By-ee.d, Raoul Pictet's .......... *38 5 BIQgraphlcal sketch !lnd p<?rtralt ... ..... . *331 Batte ry thermo-electric, Sudre's . . . ....... *195 matlon, by �. B. Stillman . . ........... : .. ..... 1�-:l Boats, ICe, ve oCity of .... ................... *214 A�li�!�;��: .��
d�al: .��IIW�y: �.

mpr�ved,
. 
b Y. � i. i".,: B�!���rJ voltaic,

.
a 
.
ch�.a

p
. 
f��� �f: . �.

y
. 
AJf��U� 

BJ:t:s��� \if.11ie��:r .�g��t �.�� .0
P
.��

ln�. �
p :N� I�:�:; \r�e���,

i1��DfJ�et, br R. Cooper. Prac-Axle breakage on railways, by W. Thamm .... *76 Batte rie .. , bichro. soda,Jarriant & Grenet's* 35 4 B!tuDle n of Trm!dad .... '.' ............ : 174, 17 � tical directions both for deSIgning and building Axle, car and tender,. standard .. . .... . . .  *294 Batte ries, electric, earth, Cerpaux's .... .... *42 B�e rk n�s' eXl',"rlments. 111 �eproducmg tne ef- small boats ............... .... ..... ......... *140 Axle cranks, locomotive, apparatus to  square and Batte ries, galvanic .... . . .. *157, *158, *159 fects of electriCity by vibratIOns ........... *315 Boats, novel rig for. A description.>, with CQm-measure ........ . . . .. .. ..... ....... ... . *284 Batte ries, galvanic, descriptions of several im- Blackbe rries .......... ............ . .. ,' .,' ........ 300 plete working drawings, by H. R. Taylor, of a 
Axles, moving, speed and torsion of, telephonic proved forms-Slater's Howell's McCarty's Blackbe rry, Klttatmery, byE. Williams . . .. 121 rig for small yachts, by means of which the sails indicator for, by C. Resio... ...... ... . .  343 Egstrom's and Gutensohn's ' 238 Bladde r, minute fra.gments of stone in, a new may be lowered at critical moments .... . . *163 Axles, railway, friction of, experiments Qn . . 1 91 Batte ries ' secondary 

........... , ...... 
346 searcher fQr detectmg, by Edmund Andrews, Boats, new cat-rig for by Captain R. B. Forbes. 

Ay rton, Prof. W. E. Sketch and portrait. *335 Batte ries' secondary "Plante;s " by'A ' Niaudet M.D .. . .... . .................................. *152 A simple, handy sail that can be reefed from the 
Aztec ruins of SQuthwestern Colorado, on t.he BI'eguet .' .............. ' ......... .  .' ....... : ... ... *5 BI','ncha rd, . Madame Sophie, the ?elebrated standing-room in less than one minute. 

Rivers La �lata and San Juan ............... *92 Batte r ies, secondary, and the electrical storage aeronaut. llIOgraKh. s!,etch a�d p�rtralt ... * 1 95 Adapted to cat, slOOp, and schooner rigs .. * 13 3 
Aztec ru�ns �n Colorado.,' .... . ............. *244 of energy, two valuable lectures delivered before Blast furnace, ant raClte, WCimer s.,' ...... *.1 01 Boats, small, steam for . . .. .... . . .......... *1 58 
Aztec rums 111 New MexICo ............... . *226 the Society of Arts by Prof. O. Lodge ....... 416 Blas� furn�ce! apparatus for chargmg, WCimer Bobbins, throstle, drag for.. .. . ....... *17 0 

Batte ries, secondary, by Prof. O .  J. Lodge .. 342 & Blrkenbme s .............. : .................. * 13 Bobb ins, warper, how made .... ... . . ..... *109 
B 

Babl roussa, the ........ ......... ......... ,(- 41 5  
Baboons, South African....... . ... . ..... *205 
Babylonia, recent disooveries in . ........... 316 
Bacte r ia as a cause of disease, Dr. S. H. Potter. 3 
Bacte ria as a cause of disease in plants, by Prof. 

T .J. Burrill .. ....... ... . ........ ........ *297 
Bacte ria in the soil and air ... .......... . ...... 37 5 
Bacte ria investigation, progress of. An interest-

ing summary of recent observations and theQries, 
B';i�Z;rr::f���fo�.mation· oi,'R ·.ne·�· iheo�/ ��: 
Ba�s, paper, machmes for makmg. . .. .. . * 1 91 
BaJance, areothermic, for detennining the 

density of liquids, Blondeau's .............. *237 
Balance, barometric, Redier's ............. *254 
Bala nce, dispensing, tubular, Gorman's ... *292 
Balance, electro-dynamic, Debrun's ....... * 3 5 5 
Balance, hydrostatic, Wackermann's ... .. *224 
Balance, magnetic, Brunner's ............ . *386 
Balanc ing of' Hlach illery ;  practical informa-

tiQn deduced from special experiments at Defi
ance Machine Works. A valuable paper .. *368 

Balawat, bronze gates of. ........... ... . . . . .  201 
B

:;;��t,
n
L::n��� ��

d
. 
i
��

l
�. S.���.���. ?��t��. ��8� 

Baldness, pilocarpine for ......... ........... 231 
Bald ness, premature, cause of and treatment, by 

O. Lassar ......... ........................... . .. 416  
Baldness .. remedies for and proper treatment of 

the hair, oy Dr. John V, Shoemaker ......... 173 
Baldness�treatment of, by Dr, G. H. Rohe.161 
Balf'oul', Yrof. F. M. Sketch, ,Portrait .... *356 
Ball puzzle expel-iment, a Simple method of 

performing ................ . ................... * 51 
Ball suspension puzzle at the Centen .. *3 7, *.47 Ballast, water, for ships, by Benj. Martel . .. *97 

Batte ries secondary Grove's Plante's and Blast furnace slag, fiUld, Improvements m the Bobb ins, warping, with iron heads ...... . .  *1 70 
:Faure's, 6y Prof. W. Grylls Adains. A val;"able treatment of, by A. D. Elbers ........ ........ �95 Bog land, reclamation of, by the German methQd 
statement of the construction, operation, effici- Blast or vacuum apparatns,!al:!oratory,Hanks *7 of burying with gravel, by Prof. F. H. Storer.221 
ency and utility of these newreservoirs of elec- Blast furnaces of Great Brltam ...... . .. ...... 1 8. Bolle r calking, Connery's system of ........ . *41 
t I· t 314 Blast furnaces of Bethlehem, Pa., IronWorks*93 Bolle r casing and seating Reilly's -1(-43 r cal energy ........... . . ..... ,................ Blast furnaces, process of applY I'ng oxygenated 

, ......... . . 
Batte ries, secondary, Rousse s ............... 312 . , H b .t l's 83 

Bolle r drilling machine, Bowker's .......... *258 
Batte rles,secondar�, with special reference to. alr m, om o� e .. : .... ,' ... ; . ...... ,' .....

..... Bolle r experiment, Lawson's ............ ... *341 
local action, by Dr. J. H. Gladstone, F.R.S . .  357 B.last furnaces, substitutIOn 111 of hqUld. vapor- Bolle r experiments, Lawson's, at Pittsburg, Pa., 

Batte ries, nitric and chromic acid, by John T. Ized and gaseous hydrocarbons for sohd fuel. by D. T. Lawson ............ . .. ......... ... · *313 
Sprague 381 by C .  Plagge ..... . ' " ......................... *3 Bolle r economYi experiments and researches Qn, ....... ... ........... ; ... ,' .. .. . ...... .. .. Blast ing and blown out shots in fiery mines by by the Societe ndustrielle de Mulhouse .... *76 Batte rles" st?rag,!, Edlson 8 vl�ws on ........ 3,?,6 W. Purdy . ......... ..... .. ................. *256 B il l '  t D  t Oh' *318 Hay tree, calIforllla, ethereal Oil of, by J. M. Stlll- Blast ing by compressed air, by W. E. Garforth. 

0 e r  exp o S lOn a ar on, 10 ... . ... . .. . 
man ............................................ 235 188 Bolle r explosion, Jewe l's Mills, Brooklyn. *333 

Beacon t f L ' th *169 Bolle r explosion, experimental ............. *313 ower 0 avezzl, e.............. • Blast ing compound, new, Huetter's ......... 1 76 Bolle r explosion, Gaffney, W. B. Ie Vanon ... 308 BeaDl compasses for draughtsmen, ne:w ...... *20 Blast ing explosives, modern .......... . ...... 127 Bolle r explosion, locomotive, remarkable. *266 Bea l ns, compacted, by Thomas Morris .... * 117 Blast ing how to make the hole what explQ- Bolle r explosion in Cincinnati, December 19, Bea l ns, curved ......................... ...... *128 sives to 'use, how to. fire the charil'e, by Arthur 1882, canse of, by Alfred R. Payne ...... .. *3 76 :eaDls, r�xure 0/, £,xperlt:'1nts 0t
n .... t: ' "  te A7 Kirk . . ............. ............. ............... 270 Bolle r explOSIOn on the Thunderer . . ... *39, 40 ea l ns, eory 0 s reng , ow 0 es Ima e Blasting h ies made by means of hydrochloric Bolle r explosions from Sept., 1876, to April, 1877. 

B��,u���r��g�rc���Of�·tiYL:R:Sto�eil:*�41 B���iiiig�' iime 'cartridges'for: : : : : :  .'.'.'.' .'.'.'.' .' : :�n Bolle r, gas heated, multitubular .... ...... 
7:�U _n, soy .. ,' ... : ....................... . ..... -1(-362 Blast ing, submarine, experiments in ....... *74 Bolle r house for Corlissengine atthe Centen*1 4 Bea ns, cult.lvatJon of : ....................... . .  1 74 Blast ing, submarine, Lauer system of . . .. *342 Bolle r incrustation, cQmplete prevention of .. 286 Beans, deVil, of MexICo ........... . .. . ..... *106 Blast ing without powder ... . . ................ 62 Bolle r incrustations. tannates of soda for ... 137 Bea r, polar, by Capt. Koldew.ey . .......... ,' ... . 9 Bleach ing apparatus, Morris' .. ...... . ..... *37 3 Boller, marine, new form of .............. .... 89 Bea rings and brasses, heatmg and cutt1l1g 111, Bleach ing and dyeing straw hats various re- Bolle r inspectiQn, new U. S. Government rules some of the caus,"s of, by Jos1!ua ROs!l .... . . *3 cipes for ............. .. ............. : .. " ..... 277 in respect to, and also to fire apparatus, boat Be?1ue rel, ,Antome Cffisar. BlOgraphlcalsketch, Bleach ing by electricity ....... ............. *410 lowering devices, and life preservers ........ 1 1 3  Wit portrait .......... ... , ................. *259 Bleach ing kier, improved, Bracewell's ... *205 Bolle r mspection; rules of the English Board of Bec9ue.rel, Regnault, and S�cchi. A sketch of Bleach ing of vegetable textile materials, appli- Trade; instructions to surveyors ............. 104 their .Ii ves and labors, WIth portrait of P. catiQn of electricity to ...................... *401 Bone r  making, hydraulic fianging and straight-Seech\. ........................................ *120 Bleaching process for ostrich feathers ... . .. 192 ening machine for .............. ........... *300 Beeh ive, an anCient . . ....... ......... . ... . . .. *93 Bleach ing textiles, process of ......... 1 47,153 Bolle r making, machine tools for ..... ' " .*324 Bee cul�u�,", by A. J. King ... .......... 153, 1 54 Bleaching woolr Knab & ]j'ournier'smethod.135 BOile r, marine, big'h pressure and light weight Bee exhIbItIOn, British ......................... 144 Bleaching wo.o without stoving ............ 89 Scott's .............. .......................... *1 19 Bee keeping in India .... ...................... 411 Bleaching wool without sulphur .......... . .  149 I Boller, paper pulp, Roeckner's ............... *44 Bee, new enemy of, by Prof. A. J. Cook ..... 417 Bleaching woolen goods, process of .. " ... *137 Bolle r plate bendmg rolls, vertical. ........ *302 

EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 
PRI.OE :16 OENTS PER NUMBER. MUNN &- 00., 361 BROADWA Y, NEW YORK. - IN ORD ERING PLEASE GIYE THE NUMBERS. 

© 1 884 SCIENTIFIC AMERICAN, INC 



A OA'l'ALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 365 
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Boiler, steam, Shapley's . . . . . . . . . . . . . . . . . . . . . . *31 Bread, mesquite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  258 Bridge, Rouchat, on Pari s and Orleans R.R.*91 
Boiler, steam, sectional, Babcock & Wilcox . *72 Bread mould, the growth of, as seen with the Bridge, Seve rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202 
Boiler, steam, vertical, Blake' s . . . . . . . . . . . . . .  * 1 1  microscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 263 Bridge, Seve rn .  General description of . . . . .  224 
Boiler, te sts, Manche ster Steam Users' Asso. *7 4 Bread, wheat meal, as a means of diminishing Bridge, suspen sion, between New York and 
Boiler tube cleaner, Meyer's . . . . . . . . . . . . . . .  ·*272 tubercular disease, by M. Yate s . . . . . . . . . . . . . .  363 Brooklyn, progr e s sof . . . . . . . . . . . . . . . . . . . . . . . .  *5 7 
Boiler tubes, manuracture of . . . . . . . . . .  . . .  *136 Breaku-ater, floating, Greenway's . . . . . . . .  *405 Bridge, suspen sion, Niagara . . . . . . . . . . . . . . . . . .  68 
Boiler feed, automatic, Cohnfeld' s . . . . . . . . .  * 192 Breaku-ater, the Tee s .  . . .  . . . . . . . . . . . . . . . .  *218 Bridge, suspension, Monongahela, at Pittsburg, 
Boiler feed, automatic, Fromentin's . . . . . . .  *244 Breaku-aters, improvement in, by John G. Pa., detailed de scription of, by Col. S. M. Wieker-
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Boile .. feed wate r, Martin's . . . . . . . . . . . . . . . . . *158 B .. eathIng, effeetive, influenee of in delaying Bridge, su spen sion, r igid, of three spans, de· 
Boile .. feed wate r, new magne sia proce ss . . .  154 the physical ehanges incident to the decline of sign for, by T. Claxwn Fiddle r . . . . . . . . . . . . . . .  *24 
Boile .. feed regulator, Pope' s . . . . . . . . . . . . . .  * 129 life and in the prevention ofl'neumonia, con- Bridge, swing, at Hamburg . . . . . . . . . . . . . . . .  *375 
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Boile .. furnace s for smoke prevention, by Jno. W. ments which, in recent years, have been sucee s s- B .. idge, the Albnla, SolIs, Switzerland . . . . . *389 

Hill, C.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213 ively wrought by intelligent and judieious selec- Bridge,the Kinzua Viaduct, Er i e  R.R.,the highest 
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Perkins' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *81 B .. eu-e .. s' building at the Centennial . . . . . . .  * 16 Bridge, Throstle Ne st, Manchester, Eng. . .  *69 
Boile .. s, cast iron, fitting-bloeks for,strengtM�5 1  B .. eu-ery, steam, Phcenix, New york . . . . . . . . .  60 Bridge, timber, fifty years old, over the Ken· 
Boil .. s, elephant, Hall's . . . . . . . . . . . . . . . . . . . .  *145 B .. ewing appliances, Cave's . . . . . . . . . . . . . . . .  *366 nebee Hiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *138 
Boilc .. s, exploded, of steamer Riverdale . . .  *407 B .. eu-ing, Austrian. De seriptiono fa n Austrian Bridge, Brent, Houn slow and Metropolitan Rail-

Burette for furnace gas analysis, Runte's. 
*360 

Burette, Pellet' s . . . . . . . . . . . . . .  . . . . .  *292 
Burner, gIl" ( s e eGa s  burner). 
Burner, gas, the Siemens and the Phare . .  *2 71  
Burns, clinical lectu re, by Dr. R J .  Lr�� 
Burns and scalds, chloral hydrate in, by Dr. S. S. 

Riddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
Burns and scalds, how to treat . . . . . . . . . . . . . . . 224 
Burns and scalds, the alkaline treatment of, by 

Dr. Geo. F .  Water s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  131! 
Burn�, treatment of, byW.R .E .  Smart . . . . . . 50 
Bust, I solated, how produced . . . . . . . . . . . . . . .  *390 
Butter, adulteration of, with othe r fats, rapid 

mode of detecting, by J. W. Gatehouse . . .  . . .  6 
Butter and buttermaking, by Dr. E. L. Stu rte-

vant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282 
Butter, artificial, manufacture of, by Prof. Hen

ry A. Mott, J r .  De scr iption s of the pr incipal 
proce s se s  in use, details of latest improvements, 
plan of an artificial butter factory, the machinery 
required, chemical analyses of butte r and artifi
cial butter, the cost of setting up an artificial 
butter factory, capital required, mate rials and 
quantitie s con sumed cost of manufacture pe r 
pound, daily profit, etc . . . . . . . . . . . . . . . . .  48, *49 

Butter colormg. Harmle s s  methods of giving 
butte r a .. rich golden color" . . . . . . . . . . . . . . . . .  3 16  

Butter making, centrifugal . . . . . . . . . . . . . . . . . . .  262 
Butter making, by D r .  Voelcker . . . . . . . . . . . . .  302 
Butter, Shea . . . . . . . . . . . . . .. . . . . . . . . . . .... . . . . . .  184 
Buttercups, how to r id the farm of. . . . . . . . . .  -1(,5 
Buttercups, double.-Ligustrum quihoui .-Raphiolepi s japonica.-Rionia hevis . . . . . .  *358 
Butterflies, intere sting facts about . . . . . . . .  291 
Butterflies, life of, by W. H. Edw!>r<1s . . . . . .  3 14  
Butterflies, pupation of, by C .  V. Rile�·.,.*193 
Butterine manufacture, use of butter, milk, an<1 

mammary tissue in, byC . M . Tidy. F.C.S . . . .  397  
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Boile .. s of the Hartford Steam Boile r and In- n Bridge, Victoria, Brisbane, Queensland. General Cable roaas, a new source of power . . . . . . . . . . .  334 sumnee Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *35 B .. eu-ing in Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148 de scription, with elevation. plan, and details of Cable Railways of San Francisco, 13 illustra-
Boile .. s, safety disk for, Rowan's . . . . . .  , . . . . .  '�93 Brewing, salic�lic acid in, re sults . . . . . . . . . . .  332 con struetion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *10 tions, -�298; of Chieago, .5 illu stration s, -l(- 334, 
Boile .. s, safety-plug for, Adams' . . . . . . . . . . .  *335 B .. eu-ing, dextrine maltose in . .  19, 22, 25, 28 Bridge, Yardleyville, Bound Brook R.R. . . .  *39 -*367 
Boile .. s,  safety and feed apparatus for, Lethuil- B .. ick kiln, Foster's . . . . . . . . . . . . . . . . . . . . . . . . .  * 160 Bridge, Yazoo River, for the Louisville, New Cable, wire rope, apparatus, Bullivant' s . . . -l(·234 

lier's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(·37 5 Brick kiln, railway, Foster' s . . . . . . . . . . . . . . . . *186 Orleans & Texas R.R . . . . . . . . . . . . . . . . . . . . . . .  *410 Cable., oeean, progre ss of, III 1880 . . . . . . . . . . . .  268 
Boile .. s set in masonry, views of Enginee r  Isher- B .. icklaying, as practiced, in France . . . . . *208 B .. idge. Weymouth Harbor. General de scr ip- Ca billets, magie, how made . . . . . . . . . . . . . . . .  *290 wood on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 Bricklaying maehine, Franke' s . . . . . . . . . . . . .  * lO tion, with per spective view, elevation, plans, and Cacao nut, its botanical origin, composition, and 
Boile .. s, steam, at the Centennial Exhibition.- Brick maehine, Allemand' s . . . . . . . . . . . . . . . . .  *243 section s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *331 food value, by Prof. Bou ssing·ault . . . . . . . . . . . . 414 

Note s on and de scriptions of the variou s kinds B .. ick machine, Brownhill's . . . . . . . . . . . . . . . . . .  *78 Bridges, American, and English engineers . .  153 Cachou de  laval, or patent dye of Crois sant & 
shown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  B .. ick machine, Durand & Marais' . . . . . . . . . . . .  * 1 1  B .. idges, causes of accidents to, method of de- Bretonnie re, its mode of preparation and how 

Boile .. s, steam, Babeoek & Wileox's . . . . . . . .  *3 1 B .. ick maehine s, Greggs' and Craven's . . . . . . .  *40 tecting, by R. H. Thurston, C.E . . . . . . . . . . . .  *138 u sed . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  238 
Boile .. s, steam, clothing for. . . . . . . .  . . .  . . . .  . . .  17 B .. ick making maehinery, Pinfold' s . . . . . . . . . *67 Bridges, double row girder,on the Hamburg and Crenu .. us of the har e, a new source of tape-
Boile .. s, steam, corrosion in . . . . . . . . . . . . . . . .  1 ()4 Bric.k manufaeture, hints on . . . . . . . . . . . . . . . .  *396 Harburg RR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *222 worms, by Dr .  Mary K. Curran . . . . . . . . . . . . . . .  325 
Boile .. s, steam, eleetrie ehronograph for . .  * 1 73 Brick walls, appar. for cleaning",Waterman' s*21 Bridges, elliptical tru ss and compound truss, in CalciIneter, Scheibler' s . . . . . . . . . . . . . . . . . . . . .  * 251 
Boile .. s ,  steam, Exeter . . . . . . . . . . . . . . . . . . . . . . . *47 B .. ick wall ineru stations, byW .Trautwine . . .  123 wrought iron, byW.  O. Douglas . . . . . . . . . . . . .  *80 Calciulll compounds, some of the indu strial u s') s 
Boile .. s, steam, for very high pre s sure s . . . . . .  132 B .. icku-ork. A valuable pape r, by J. Wood- Bridges, iron, American, peculiaritie s  in designs of, by Thomas Bolas. Four leeture s replete with 
Boile .. s, steam, Galloway at the Centennial. *29 ley, eontaining many important hint s on the of, and in methods of eonstruction, as compared valuable information . . . . .  327, 328, 329, 330 
Boile .. s, steam, gas-fired. Aecount of reeent proper mode of laying brick . . . . . . . . . . . . . . . . . .  397 with European practice, by T. C. Clarke . . . . . .  32 Calciulll sulphide in glandular sweldngs, by T. 

efforts to eon struet furnaces for heating boilers Bricku-o .. k and masonry, by J. C. Jeffer son .. 148 Bridges in India, the Rari, Alexandra, and Curtis Smith, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 
with a s little fuel a s  possible. De scription of Bricku-o .. k unde r wate r pre s sure, by D .  McN. Jhelum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 Calendering maehinery, Voith' s . . . . . . . . . .  *245 
Mulle r  & Fiehter's produeer, Heartmann's fur- Htauffe rbC.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *350 Bridges, iron, n ew systems of . . . . . . . . . . . . .  *233 Calende .. roll s, how ground . . . . . . . . . . . . . . . . .  *1 74 naee, and Heaupt's new arrangement of fire- B .. icks, lack, how prepar ed . . . . . . . . . . . . . . . . . . . .  58 Bridges, longe st of the world. . . . . . . . . . . . .  . . 256 Calendering roll s, Voith' s . . . . . . . . . . . . . . . . . .  -l('210 
brick arche s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *219 Bricks, str ength, experiments on. . . . .  . .  . . . . . .  76 Bridges, masonry, observation s on . . . . . . . .  *35 0 CaliCo .. nia, irrigation in ,  by J. L .  Dow . . . . . . 418 

Boile .. s, low-wate r  alarm for, Kenyon's . . . .  *20 B .. idge a t  Bismark, over Mis souri River, N .  Bridges on the Nafie r & Manawatu R.R . ,  New caliCo .. nia, Southe rn, botany of . . . . . . . . . . . .  240 
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Boil€ .. s, steam, priming of, by Wm. Major . .  *82 Bridge, Ashtabula, by E .  8 .  Philbrick . . . . . . .  6 1  Bridges, railway, Altie r & Cize . . . . . . . . . . . .  -l(-321 Caloric engine, Ericsson's . . . . . . . . . . . . . . . . . . . .  *70 
Boile .. s, steam, riveted joints, by G. Cawley.*96 I Bridge and train, wreck of, by wind, on the In- B .. idges, railway, Japanese . . . . . . . . . . . . . . . . . . *44 Calo .. ic engine, Rider's . . . . . . . . . . . . . . . . . . . . . . .  *49 
Boile .. s, steam, safety apparatu s for, Schwartz- dianapoli s and St. Loui s  R.R . . . . . . . . . . . . . . .  *413 Bridges, railway, large span, comparative dia- Caloric engine, solar, Erics son's . . . . . . . . . . . .  *218 

koplf's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *357 1 Bridge, Blair, Nebraska . . . . . . . . . . . . . . . . . . . . . . . 416 grams of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3 1 7  Caloric engine, the Sachen senbe rg . . . . . . . . .  *162 
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Boile .. s, steam, tubu ar, vertical, improved*416 B .. idge, eantilever and mid-girder, over the dens and par]<:s, and in military operations, how Calorilllete .. , Thompson's . . . . . . . . . . . . . . . . . . . .  288 
Boile .. s, steam, water gauge for . . . . . . . . . . . .  *272 Thame s, proposed . . .  . . . . .  -l(' 183 made . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . *239 Calt .. ops, the water . . . . . . . . . . . . . . . . . . . . . . . .  *425 
Boiling keir for yarn and cloth . . . . . . . . . . . . .  *341 B .. !dge, Carlisle, Dublin . . .  . .  . .  . .  : . . . . .  : . . .  *80 , B .. idges, their care and maintenance, by Theo- Crulle .. a, enlarging andcopying, Edwards' . . .  131  
Boiling points, a new and accurate method for B .. ldge, carriage, over Penn. R.R., m Phlla . *67 dore Cooper, Am. Soc. C .  E . . . . . . . . . . . . . . . . . . .  387 call1era for the microscope, cheap and silI!PlE8 determming with small quantities of liquid, by Bridge, Chaudie re, Ottawa. De scription, with Bridges, truss, metallic arched, improvement how to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21" 
P .T .  Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 perspective view of bridge, map of loeality, and in, by Jame s B. Eads . . . . . . . . . . . . . . . . . . . . . . . . . . .  *8 Call1era obscuras, improved, Kellett' s . . . . . . . * 14  

Boils and carbunele s, how to treat, by D r .  P .  vertical section of river bed and shore s  . . .  -1(,283 Bright's di sea se, by B . A .  Segu r, M.D . . . . . . .  228 Call1e .. a lucida, Abbe's . . . . . . . . . . . . . . . . . . . . . .  *393 Earl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 B .. idge, Clifton, su spen sion, Bristol, Eng .*159 B .. ight's disease, chronic, plan of treatment re- Call1era luelda, Grunow's . . . . . . . . . . . . . . . . . . .  *380 
Boils and carbuncles, remedy for . . . . . . . . . . . . 95 B .. idl!o'«:, contjnuou s steel-girde r over the Fr ith eomme,nde.d at Bellevue ROsJ.lital . . . . . . . . . . . . . 5 Call1e .. a lucida, Hoffman's, improved, also de-
Bolivia, exploration s in, Heath' s, by Rev. J. D. Of � Ol th, deSign for . . . . . . . . . . . . . . . . . . . . . . . . .  *317 Bright s disease, cure of, by Jaborandi. Aclm- scription of a simple form of the came ra that can 

Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410 Bridge, Conway, New Haven and N. R.R . *334 ical lectu re by J. M. Da Costa, M.D . . . . . . . . . . 150 be made in ten minute s . . . . . . . . . . . . . . . . . . . . .  * 1 58  
Bolting mill, direct, portable,Aubin's syst . *236 Bridge, Derwent Rive r . . . . . . . . . . . . . . . . . . . . .  * 178 Bright's disease, fuchsin i n  . . . . . . . . . . . . . . . . . .  2 59  Call1era lucida for drawing . . . . . . . . . . . . . . . . . .  *420 
Bonesand superphosphate s, relative value s of as B .. idge, de sign for " steel-arched, 1,600 foot span, B .. oca, Paul. Biog. sketch, portrait . . . . . . .  *253 (Jalllera lucida, made in ten minute s . . . . . . . .  * 155 fertilizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 over tlie Frith of Forth, by M. Am Ende . .  *229 Brood lllares and foals, how to manage . . . . 127 Call1era, multiplying, new . . . . . . . . . . . . . . . . . . . .  *29 
Boneblack, automaticappar. for washing*254 Bridge, Erie Canal. Brief de scription of a 234 ft. Brolllide of copper, uses, preparation . . . . . . .  1 62 Call1phor, how manufaetured in Japan . . . . .  413 
Boneblack revivifyingappar.,Sehreiber' s .*360 span, double track, trus s  bridge, con strueted Brollline and IOdine, manufacture of, from Call1phor, motion s of upon water and mercury, 
Boneblack, revivifying and washing, appara- over the Erie Canal for the N. Y. Central R.R, kelp, by R. Galloway, F.C.S . . . . . . . . . . . . . . . . . . .  149 by Prof. N. Joly . . . . . . . . . . . . . . . . . . . .  *3911.. *401 tu s for, Daix' s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -*349 with figu r e s  of elevation and details . . . . . . .  *329 Brollline, iodine, and nitrate of potash and Call1'pho .. , movements of on water, by 1'. Casa-
Bone eru shing mill, new . . . . . . . . . . . . . . . . ' ' ' * 154 Bridge, farm, cheap, how to eon struct. Full dlree- soda, from sea weed, by'l'. Schmidt . . . . . . . . . 1 1 6  maJor . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 103 
Bones� how to bleach . . . . . . . . . . . . . . . . . . . . . . . . .  314 tion s with complete working drawings of a model B"ollline still, new, Arvine' s . . . . . . . . . . . . . . . .  * 6 0 Call1pho .. � source s of, and r ecent improvements 
Book Dinding maehine s, Brehmer's . . . . . . . . *362 of an ex"dlentand easily constructed spar bridge Brontosaurus, re storation of, by Prof. O. C. in its pUrIfication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332 
Book rack, .simple, how to make . . . . . . . . . . .  *318 for cros sing small rive r s, streams, gulli e s  and Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . *400 Canal banks, improvement in, by W.  Rodney. 
Book stitching machine for binders . . . . . . . . * 1 1  0 roads, where it would not prove economical to Bronze and brass a rticles, finishing, Dietlen's *41 
Books, the in sect enemies of, their natural his· e r ect a costly strueture . . . . . . . . . . . . . . . . . . . . . . .  -l(. 71 proee s s  for . . . .  . . . . . . . . . . . . . . . .  . .  . . .  . . .  . . . . . . . .  39 Canal boats, improvement in propelling, Bug-tory and ravage s, and the methods of de stroying Bridge, floating, over the River Hooghly . . . .  1 1 8  B .. onze and brass, to withstand the action of sea bee's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6 

them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 138, ·*143 Bridge, foot, a t La Villette, France . . . . . . . .  *381 water, r ecipes for . :  . . . . . . . . . . . . . . . . . . . . . . . . . . .  318 Canal, Des Moine s  Rapids, hydraulic maehine ry 
Book-cove .. , eorne r mount of . . . . . . . . . . . .  160 Bl'i4!ge. foot, over River Ne s� Inverne s s  . . .  *80 Bronze, a rt works m, by B. F. Vors . . . . . . . . . .  5 for operating the lock gate s of, by R. R. Jone s. 
Book-cove",design for.-Baleonie s in wrought B".idge, foot, Weiland Rive r, "mg.; with longltu- Bronze, bismuth, how made . . . . . . . . . . . . . . . . . 398 

Canal 
" redge r, Renn'.e's . . . . . . . . . . . . . . . . . . . . . **228803 iron from Veniee and Milan, b y Myskovszky* 91 dmal sectIOns, plans, and details . . . * 321, * 322 Bronze for feathers .  . . . . . . . . . . . . . . . . . . . . . .  . . .  1 63 u 

Book-cove .. de signed by Fischbaeh . . . . . . .  * 128 Bridge, foot, Woden St., Manche ste r .  . . . . . .  * 8 6 B .. onze for plaster casts . . . . . . . . . . . . . . . . . . . . . . .  1 69 Canal, dry, for ship s . . . . . . . . . . . . . . . . . . . . . . . . .  * 218 
Book-cove .. in  leather mosaie, de sign for . *239 Briclge, Forth, proposed. General de scription, B .. onze implements, early . . . . . . . . . . . . . . . . . . . .  414 Canal, inte roceanie, problem. A paper by Edw. lIoollle .. ang, African . . . . . . . . . . . . . . . . . . . . . . . .  *9 witli figu r e s  showing elevation and plan . .  *354 Bronze, malleable . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337 P. Lull, U.S.N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195 
Boot cleaning machines. . . . . . . . . . . . . . . . . . . . . . .  42 Bri4!ge, Garabit, ove r the Trueyre, France. *391 Bronze, manganese, malleable, for gun s . . 3 1  Canal, Mor ri s, and its inclined planes . . . . . .  * 3 7 3 
Bo .. ax, action of 0 n fermentation and putrefac- B .. idge, Girard Avenue, Philadelphia. A strllc- B .. onze, mangane se, new, Par son s' . . . . . . .  49,- 51 Canal, or railway, whieh ? Remarks 0 f Mr. Eads tion . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ture remarkable a s  the fir st attempt to combine B .. onze, method of casting in . . . . . . . . . . . . . . . . .l 0 1 before the House Committee on Interoceanic 
Bo .. ax lake and sulphur and quicksilver deposits the Ame rican system of pin-jointed, open-work B .. onze, phosr·hor, and its applications, by Alex- Canal, in answer to M. De Le sseps . . . . . . . . . . .  221 of California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 girders with a solid roadway of stone. Perspec- ander nick . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  79 Canal, Panama, beginning work on, with portrait 
Bo .. ax lakes of Caafornia. . . . . . . . . . . .  . . . . . . . . .  79 tive view, figu r e s  of details, and full partieulars .  Bronzes, Chine se and Japane se, imitation, 28 of D e Le sseps, its projector . . . . . . . . . . . . . . . . .  *2 70 
Bo .. der ornaments of marble for mosaie pave- *1 ,  *2, *3, *4 Bronzes, French, composition of . . . . . . . . . . . .  1 69 Canal, Panama, by Manuel Eissler, M.E. A valu-

ment, Sien" cathedraL . . . . . . . . . . . . . . . . . . . . .  *294 Bridge, Harlem River . General description, B .. onzes, Japane se, analysi s of, by J. T. Mats- able and comprehensive pape r treating of the 
Borde .. s, plain and ornamental . . . . . . . . . . .  *272 with per speetive view of the structure . . . .  *350 daira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  342 history of thisand previous Isthmus canal p ro-
Boring rods, method of drawing, by R. Allison. Bl'idge, Illinois and St. Loui s .  . . . . . . . . . . . . . . . .  61  Bronzing and brassing, electro, p roce s s  of . .  1 64 jects, of the Panama Railroad, of the topography. *73 Bridge, railway, iron, ove r Saint Leger Valley, B .. onzing for iron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235 geography, geology, and petrography of the 
Boring, turning, and grooving machine, eom- I<'rance. Details, and plans and elevation s of Bucentaur, Venetian galley . . . . . . . . . . . . . . . . *62 Isthmus, and full details of the work tobe exe-bin ed, Atock' s. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  *23 abutments, piers, girder s, eai s sonsl,..etc . . . .  * 3 7 7 Buckland, Frank. Biog. sketch, portrait . *268 cuted. Illustrated with large mar showing 
Borings, how to tell the inclination of . . . . .  -l('215 Bridge, Irwell River, Manche ster, �ngland. De- Bucku-heat a s  a profitable crop . . . . . . . . . . . .  397 location s of the principal cana prC'jects. 
Bot-fly, hor se, hi story of the, by Dr. N. Joly. seription, with two full-page illustrations . .  *76 Buffalo race, a, .in the Philippine Islands . *273 347, 349, 350, 355, *356 

A valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . .  *212 Bridge, Kentucky River, on the line of the Cin- Bllffet, carved, de sign for, by Ph. Heussler. *67 Canal, Panama, progres softhe survey for, with 
Botanical garden, Berlin, new building for the cinnati SOI�thern RR . . . . . . . . . . . . . . .  : .  *66, *95 Bufl�t in walnut, by Mazar.oz . . . . . . . . . . . . . . *123 panoramic view of the canal as planned by M 

Victoria Regia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *386 Bridge, Klrehenfeld, at Berne, SWitzer . . . -*414 Bug:, carpet, by Dr. J. A. Lmtne r  . . . . . . . . . . . .  88 De Lesseps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *305 
Botany and geology of the country' bordering Bri4!ge, Lan sdowne, at the Centennial . . . . . .  *43 Buuding blocks, the Z system of . . . . . . . . . . .  *203 Canal, Panama, progre s s  of the work on the Colon 

the l{1O Grande in Texas and Chihuahua, by Bridge, Llanda,as . . . . . . . . . . . . . . . . . . . . . . . . . . .  *207 Building mate r ials, improvements in proee s se s  section, with rull page map and many fig.u4rle s2' Dr. J. S. Newberry . . . . . . . . . . . . . . .  . . . . . . . .  4 1 1  Bridge, Manawatu Gorge, New Zealand . . . . .  *97' of manufacture, By J. W. Mallet . . .  277 '* 
Botany of Southern California . . . . . . . . . . . . . . . 240 B .. idge, New York and Brooklyn, over the l East Building materials, oxidation of. . . .  . . . . .  278 Canal, Panama, map of . . . . . . . . . . . . . . . . . . . . . .  *367 
Botany of the Rocky Mountain s, notes on, by River at Blackwell' s Island . . . . . . . . . . . . . . . . .  * 1 18 Building materials, the porosity of, and ap- Canal, Panama, views on . . . . . . . . . . . . . . . . . . . .  *418 

Sir J .  D. Hooke r . . . . . . . . . . .. . . · . . . . . . . . . . . . . . . .  105 Bridge, N. Y. and B'klyn, making cable for . *48 paratus for te sting . . . . . . . . . . . . . . . . . . . . . . . . . . *224 Canal projects. interoceanic, a valuable paper, 
Bottles, how to clean . . . . . . . . . . . . . . . . . . . . . . . . . .  318 Bridge, N. Y. and Brooklyn, paint for . . . .  379 Buildingmaterials :  useful note s o n  lime stone s, by A. G, Menocal, e.E. . . . . . . . . . . . . . . . . . . .. . . . .  212 
Bouq uetin a t the Jardin de s Plante s,Paris*209 Bridge, New York and Brooklyn. Brief sum- Portland cement, Caen stone, marbles, alabaster, Canal, Ship, across Cape Cod . . . . . . . . . . . . . . . . . .  251  
Bou .. ne, John, the meehanical engineer. Bio- mary of the  dommant features of the structure ; and slate s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 Canal, ShiP, Manchester, with bird' s  eye view, 

graphical sketch, with portrait . . . . . . . . . . . . . * 1 1 5  history, mode of con st rueting, cost, etc . . .  *393 Building materials, nomenclature of, by J. R. and plans and elevations . . . . . . . . . . . . . . . . . . . .  *383 
Boxu-ood\ substitutes fori American . . . . . . .  1 13  Bridge, 512 ft. span, Douro River, Portugal . *90 Croe s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 Canal, ship, Panama . . . . . . . . . . . . . . . . . . . . . . . . . *282 
B .. ace problem, by A. F. A exander . . . . . . . . * 1 15  Bridge, New York and Brooklyn, pay of officer s, Bllilding of the Young Men's Chri stian As socia- Canal, ship, Weiland . . . . . . . . . . . . . . . . . . . . . .  *300 
B .. acket piano candle stick . . . . . . . . . . . . . . . . . .  ;(, 143 enginee r s, and workmen . . . . . . . . . . . . . . . . . . . . . .  19 2 tion,-Philadelphia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *90 Canal, Suez, detailed description of the methods 
B .. ain health, a lecture by Dr .  J. BattyTuke.367 Bridge, Poughkeepsie, N. Y., progre ss of . .  1 1 3  Builning, new, at Syracuse, N. Y . . . . . . . . . . . *98 employed in constructing, and of the apparatus 
B .. ain, motor funetions of; relations that exist B .. idge, new, proposed, the Thames, Lond . . .  *86 Building stones, strength and fire re sisting usedi bY M. Helene . . . . . . . . . . . . . . . . .  *343, *347 

between certain regions of the brain and the ex· Bridge, new, over the Medway, at Maidstone. qualitieso'f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 7  Cana , Suez, a general descr iption of the great 
e rcise of voluntary motion s . . . . . . . . . . . . . . . .  * 21 0 De ser iption, elevations",sections, etc . . . . . . . .  * 97 Building mate rials, chemistry of . . . . . . . . . . . .  279 work, with mElps, plans 0 f the entrances, plan of 

B .. aIn'bremarkable injury to without seriou s re- Bridge, Northeastern .ttailway, ove r the River Building mate rial, irona s . . . . . . . . . . . . . . . . . . . .  71 the canal and the �Ojected alternative canal, 
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B .. ain work and hand work . . . . . . . . . . . . . . . . . .  386 Bridge� Ohio River, at Louisville, Ky. De scr ip- Building materials, nomenclature of . . . . .  * 1 13  the pre sent state and the l?ossible future of New 
B .. ake, We stinghous!l's, fo.r ra,il way car s  . . .  ,t 122 tion, with two full-page illustration s . . . . . . . .  *5 5 Building materials produced in Maine .  . . . . .  8 1  York canals, with historical notices of the en-
B .. ake, car, automatIC, Wilde s . . . . . . . . . . . . .  ';:·408 Bridge ove r the Ar royo de Linares  . . . . . . . . *409 Building stone, the supply of . . . . . . . . . . . . . . . .  360 gineers of the -past and their works, canal projec-
B .. ake, eleetric, Achard' s  . . . . . . . . . . . . . . . . . . .  * 312 Bridge over the Douro, p roposed. Ten engrav- Building stone s, decay of . . . . . . . . . . . . . . . . . . . .  3 72 tor s, engineermg, original engineer eorp s, con-
B .. ake, compre ssed air, Colladon' s . . . . . . . .  * 177  ings showing gene ral outline s of the re spective Building stone s, decay of, by A. A. Julien . .  404 struction andmaintenanee, watersul?ply, efects 
B .. ake, fan, hydraulic, improved . . . . . . . . . . .  *396 designs pre sented to the bridge commis sion, Buildings, English law deci sion conce rning and remedie s, steam propUlsion, bu sme ss, trans-
B .. ake for street car s, Phillips' . . . . . . . . . . . . . . .  *96 with general particulars of each . . . . . . . . . . .  *267 their r ight to be supported by the adjacent soil of portation, cost, Buffalo charge s, proposed im-
B .. ake, friction. automatic, Becke r' s . . . . . . .  *251 Bridge ove r the Orange River . . . . . . . . . . . . .  * 18 3 anothe r prope rty owner . . . . . . . . . . . . . . . . . . . . . .  296 provements, by Samuel McElroy, C. E .. 291 • 292 
B .. ake, high speed, electric, Spotti swoode' s . * 51 Bridge ove r the River Sil. . . . . . . . . . . . . . . . . . .  *409 Buildings, masonry, methods of raising and Canal, the Atlantic and Pacific Interoeeanic, by 
Brake, hydraulic, Barker's . . . . . . . . . . . . . . . . . . .  *78 Bridge pier s, construction of without coffe r- moving to anothe r location . . . . . . . . . . . . . . . .  *404 Frederick M. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73 
B .. ake, Prony, electric compen sator for . . . . *359 dams or cai s sons, by W. Sooy Smith, C.E . . . . .  20 Buildings, movable , 9 flgure� . . . . . . . . . . . . .. *426 Canal tug, steam, new, Byne's . . . . . . . . . . . . . . . . . *3 
B .. ake, railway, electric, Achard' s . . . . . . . . . .  * I I I  Bridge, Plattsmouth, over the Missouri. General Buildings, new, of the MetropOlitan Arti sans' canal through the Isthmus of Corinth . . . . .  *425 
Brake, rail way, electric, Boothby' s . . . . . . . .  *221 de scription 0 f the structure . . . . . . . . . . . . . . . . . .  239 an d Labore r s' As sociation . . . . . . . . . . . . . . . . . . . .  * 3 4 Canals, hydraulic elevator for . . . . . . . . . . . .  * 33 4 
Brake, railway � electro-magnetic, Wilke' s .  *411 Bri�g�, Pla�tsmouth, over the Missou ri. De- Buildings in gla!'8: . . . . . . . . . . .  : . .  , ' . . . . . . . . . .  * 13 6 Canals, roads, tunnels, and bridg!)s, by John 
B .. ake. steam, ror locomotives, Hickey's . .  *101 scription, with figure s . . . . . . . . . . . . . . . . . . . . . .  *271 Building80f Br,t,sh CommiSSIOner and Dele- Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 53'  
B .. ake trials, recent . . . . . . . . . . . . . . . . . . . . . . . . .  246 Bridge, Plattsmouth, ove r the Missouri River at gate s at CentenniaL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 C
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B .. ake, vae., Martin and Du Tremblay' s . . .  * 35 9 Plattsmouth, Neb. from ililans by George 8. Buildings, undue deterioration of . . . . . . . . . .  297 u 
Brake, We stinghou se . . . . . . . . . . . . . . . .  *55, *392 Mori son. Eight figures s owing perspective.) Buoy, life, Whitby's . . . . . . . . . . . . . . . . . . . . . . . .  *294 Cancer, treatment of by hemlock . . . . . . . . . . . .  250 
Brakes, dynamometric, Depr ez' s  and Carpen- vertical sections. cai ssons, pie r s, and map . *281> Bunsen, Robert Wilhelm. Biographical sketch Cancer, treatment 0 f with cau stics, by D r. Edgar 

tier' s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *�64 1 Bridge, Point, Pittsburg, Pa . . Descriptio� of, and portrait, with a review of his contributions 
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, Brakes, railway. Abstract of a paper by SIl' F. I with elevation, plan, cross- sectlOn,anddetallsor to science, by H. E. Roscoe . . . . . . . . . . . . . . . . .  *288 II 0 
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366 A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 

CandelabruDl designed by J. Lefevre . . . . . . *69 Carriage painting, how can the pre sent method 
Candle moulding machines, •. forane's . . . . . .  *292 be improved, by W. H. Stewart . . . . . . . . . . . . .  *98 
Canes, paper, Iiow to make . . . . . . . . . . . . . . . . .  *353 Carriage, steam, high-speed, Bollee's . . . . . .  *398 
Canker worm, remedie s against . . . . . . . . . . . . . 19  Carriage, steam, for roads, Bollee' s . . . . . . .  *291 
Cannon, effects of gun cotton upon . . . . . . .  *165 Carriage terms, dictionary of . . . . . . . . . . . . . .  396 
Cannon, revolver, Hotchki ss . . . . . . . . . . . . . . . .  *47 Carrots, how to harve st . . . . . . . . . . . . . . . . . . . . . *206 
Cannon, steam engine, man, andthe in sect con- Carryin2' trade of the world . . . . . . . . . . . . . . . . . .  240 

sideretl as mechanical motors . . . . . . . . . . . . . . . .  414 Cars, colliery, wheels for . . . . . . . . . . . . . . . . . . . . .  *95 
Call nons (see Guns). Cars, electric light for, Klabath' s . . . . . . . . . . . *406 
Cannon ball tree . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *353 Cars, freight, standard of the New York Central Canoe ,  a light paddling, by Chas. E. Chase. De- and Hudson River Railway, with working draw-

scriptIOn, accompanied by a full set of working ings and full specification s, showing dimen sions 
drawings to a scale, of an easily con structed and and all particulars . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 18 
cheap craft for small streams and frequent I Cars, pas senger, most economical length for . .  26 
portage s, capable of running safely through Cars, painting, varni shing, and cleaning of ; the 
rapids in which heavie r canoe s would upset. i subJect as discussed by the Master Car Painters' 

*219 Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204 
Canoe .  cruising, Jersey Blue. A detailed de- Cars, railway, construct'n, past and pre sent . . 203 

scription, by Commodore W. P. Stephens, of a Cars, railway, costs of . . . . . . . . . . . . . . . . . . . . . . . . .  204 
new cruising canoe, embodying several improve- Cars, railway, iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7  ments upon the e stablished model, with a com- Cars, running gear for, Raddin's . . . . . . . . . . .  *380 
plete set of working drawings toa scale . . .  *164 Cars, safety device for, Root' s . . . . . . . . . . . .  " .  *9 Canoe, folding, Berthon . . . . . . . . . . . . . . . . . . . . * 18 1  Cars, steel, for railways . . . . . . . . . . . . . . . . . . . . . .  *38 

Canoes, canvas, for sailing and paddling. De- Cars, street, at Nante s . . . . . . . . . . . . . . . . . . . . . .  *357 
scription. accompanied by working drawings to Cars, street, compre ssed air motors for, by Gen. 
a scale, of two light canoe s, whi�h ca!1 be built I H. Haupt, C:E . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76, 177  by  any careful amateur, and WhICh, WIth reason- Cars, street, Improved. . . . . . . . .  . . .  . . . . . . . . . . . .  8 9  
able care i n  construction and use, will make Cars, street, steam, horse power, etc., r equired 
handsome and durable boats . . . . . . . . . . . . . . .  *216 I for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 

Calion, Grand, of Colorado River, by Capt. Dut- Cars, street, spring-propelled, Jone s & Terflott's. ton, U.S.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 305 48 
canst tin, machinery for making . . . . . . . . . . . *398 Cars, street, steam, surface-condense r  for, Row-
Capl larity, an interesting paper, by Geo. G. H. an' s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *31 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238 Cars, taking-up by a train in motion, Hanrez' s 
Capitals of pilaste r s, Italian renaissance . . .  *249 system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *256 
Caps from Ste. Chapelle, Paris . . . . . . . . . . . .  *230 Car-truck, 6 wheeled, freight . . . . . . . . . . . . . . *426 
Capstan and windlass, hydraulic . . . . . . . . . . .  *21 7 Cart horse show, London . . . . . . . . . . . . . . . . . . . .  *277  
Capsules. -�<1fer. the filling of. . .  . . . .  . . . . . .  . .  9 3  CartoDleter, the . . . . . . . . . . . . . . . . . . . . . . . . . . . . *212 
Car and �ender axle, standard recommended by Cartridge shells, appal'. to utilize, Morris' *276 

master car builders of United States . . . . . . .  *294 Cartridges, how manufactured . . . . . .  *24, 1 68 
Car axle journal bOX, Tomlinson' s . . . . . . . . .  * 1 1 8  Cartridges, lime, for blasting, how made and Car axle, Miltimore's . . . . . . . . . . . . . . . . . . . . . . . .  *277 u sed . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 16  
Car axles, tests of, by W. E. Chamberlain . . .  * 1 13  Cascara sagrado, article s on its use, by Drs. Gun-
Car building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185 drum, Bundy, Bean, Fowler,Buckland, and Gal-
Car coupler, Janney's . . . . . . . . . . . . . . . . . . . . . . . .  *165 loway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 64 Car coupling, dangers of . . . . . . . . . . . . . . . . . . . . .  *92 CashDleres and silks, how to clean and how to 
Car couplings, Bailey' s . . . . . . . . . . .  . .  . . . . . . . . . .  *44 dye with re sists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218 
Car couplings, English. Full particula r s  of all Casket in oak, carved . . . . . . . . . . . . . . . . . . . . . .  *232 
the leading type s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 Casks, new, how to remove the unpleasant taste 

Car, drawing-room, detailed cost of . . . . . . . . . .  276 from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256 
Car, electric, Siemen s-Halske . . . . . . . . . . . . . . .  *292 Casting metalsb medallions. vases. and other 
Car, electric, storage battery . . . . . . . . . . . . . . . .  *383 articles in fusi Ie alloys. Full direction s for 
Car, first-cla s s  pa s senger, details of cost of con- home and shop practice. with engravings show-

struction . .  . . . . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . .  . . .  . .  . . . . . 263 ing how to make the moulds. how to make the 
Car foot-warmers, arrang'm't for heating . .  * 1 7 6 ai r vents. how t 0 prepare the elloys. and how to 
Car for single-rail railway, Jame s' . . . . . . . . . . . .  *44 putthe final finish on the castmgs. by George M. 
Car for tramways, Muir's . . . . . . . . . . . . . . . . . . . . . .  *38 Hopkin s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7  
Car heating, French system of . . . . . . . . . . . . . .  * 1 7 7  Castings, cooling. Robin son's process . . . . . . .  72 
Car load, the ordinary . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 Castings, heavy, burning or mending. by T .  D. Car, novel, for common roads, Prosser's . . . .  *238 West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 
Car, railway, refrigerating . . . . . . . . . . . . . . . . . . . . *89 Castings of in sects, etc., how to make . . . . .  3 1 1  
Car, railway, refrigerating, Winant' s . . . . . . . .  * 18  Castor bean, how cultivated and harve stedJ .bl! Car, spring-propelled. Leveaux' s . . . . . . . . . . . . .  *47 Edw. Ballame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1 86 
Car, spring-propelled, Steel & Austin's . . . . . . .  *46 Castor oil. a substitute for . . . . . . . . . . . . . . . . . . . . 226 
Car springs at the Centennial . . . . . . . . . . . . . . . . . . .  30 Casts and models. a new material for . . . . . . . . .  378 
Car, steam, for tramways, new . . . . . . . . . . . . . . .  *36 Cat and its relations. by F. A. Lucas. An inter. 
Car, street, brake for. Phillips' . . . . . . . . . . . . . .  :*96 e sting paper, showing by means of the cat as an 
Car, street railway. compres'd air, Mekarski' s* 18 example how animals are clas sified . . . .  293, 294 
Car, street, steam, Brunner's . . . . . . . . . . . . . . . . . . *22 Catalepsy and hypnotism . . . . . . . . . . . . . . . . . . .  *295 
Car truck shifter, Ramsey's . . . . . . . . . . . . . . . . . . .  *4 5 Catalepsy and somnambulism, hysterical, in-
Car wheel, Atwood' s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 duced, by Prof. Charcot . . . . . . . . . . . . . . . . . . . . . .  256 
Car wheel boring machine, Bement & Son' s . .  *33 Catalpa tree, importance of for economic plant-
Car wheel, gene si s  of a . . . . . . . . . . . . . . . . . . . . . . . . .  408 1 lng, by C. S. Sargent . . . . . . . . . . . . . . . . . . . . . . . . .  132 
Car wheels and axle s, boring and fitting . . . . . . *11 CataDlaran, American, in London . . . . . . . .  *246 
Car wheels, balancing, apparatu s for . . . . . . .  * 1 76 CataDlaran, or double-hulled sailboats, how to 
Car wheels, breakage of . . . . . . . . . . . . . . . . . . . . . . . .  290 build. Full directions for construction, dimen-
Car wheels, chilled cast iron, mode of making 3 1  sion s, and illu stration s of three sizes, costing 
Car wheels, cast-iron, turned, experiments with 1 5  from about $50 to $511(j. Also, intere sting de-
Car wheels, foreignbat the Centennial . . . . . . . . . .  29 scription of Mr. Herre shoff's patent catamaran s, 
Car wheels, how to alance . . . . . . . . . . . . . . . . . .  *368 speed �O mile s per hour . . . . . . . . . . .  *105, *106 
Car wheels, improved, Paige's . . . . . . . . . . . . . . . . . .  *1  CataDlara�, or double - huped sailboat, :with 
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Chair, ornamental, de signed by Schuh . . . . . .  *92 Max Peiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *109 
Chairs and writing table, by Schoenthale r . .  *43 W. S. Hallock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 11 0 
Chairs, designs for . . . . . . . . . . . . . . . . . . . . . . . . . . *255 H . F . L .Meyer . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . * l l l  
Chairs, Flemish renaissance, from the collection F. M. Teed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 12  

i n  the Louvre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *397 E. Delmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 1 13  
Chairs, ornamental de signed by  Ludwig . . .  * 83 B. R. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 14  
ChaDlbers, Dr. William, sketch of hi s life,. with P. T. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 5  

portrait . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  .,.. 3 93 C. H. Wheele r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 16  
ChaDleleons, by Prof. J. Reay Grcene . An  in- FrancoisA. D. Philidor . . . . . . . . . . . . . . . . . . . . .  * 1 1 7  
teresting paper . . . . . . . . . . . . . . . . . . . . . . . *233, 234 Louis C. De la Bourdonnais . . . . . . . . . . . . . . . . . * 1 18  

ChaDleleon, how it change s color . . . . . . . . .  -;(o157 C .H.  Waterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *119 
ChaDlpagne making in France . . . . . . . . . . . . . .  423 J. Lowenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *120 
Chancre from a dentist's instruments . . . . . . .  1 1 1  F. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *121 
Chandelier, corona lucis . . . . . . . . . . . . . . . . .  *187 G .  H. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *122 
Charbon vaccination . . . . . . . . . . . . . . . . . . . . . . .  0)(-337 John Cochrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *123 
Charcoal� animal, apparatus for revivifying, J. A. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *124 

Schreiber s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *360 S. Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 125 
Charcoal, animal, oxidizing action of, by W. Herr Horwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *126 
Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 Miss M. Rudge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *127 

CharcoaJ, how made, and where the city supply F. E. Brenzinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *128 
come s from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285 J. A .  De Riviere . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *129 

Charcoal, manuf. in kilns . . . . . . . . . . . . . . . . . . *422 W. Grimshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *130 
Charcoal, manufacture of in kiln s, de scription G. N. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *131 
and figure s of the different kinds of kilns used Geo. Walke r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *132 
in the industry, by Prof. T. Egle ston . . . . . .  *415 Pierre C .  F .  De St. Amant . . . . . . . . . . . . . . . . . . *133 

Chareoal"JJeat, manufacture of, . . . . . . . . . .  * 137  Joseph A. Potte r  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *134 
Chasles, MIChel, the mathematician. Biograph- E. S. Brewster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *135 

ical sketch of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280 Chestnuts, how to grow frol)1 seed . . . . . . . . . . .  91 
Chateau, castellated, English . . . . . . . . . . . . . . .  *303 Chlccory, large-rooted, how to cultivate . .  *372 
Cheese mould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " *271 Chicken cholera. An important paper by L. 
Cheese pre s se s, English . . . . . . . . . . . . . . . . . . . . .  *155 Pasteur, showing how chickens may be  pre-
Che eses, European . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 served from death by inoculation with the v;rus 
CheDlical actIOn in a magnetic field, by Ira of the disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  271 
Remsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 Chicken cholera and other virulent diseases, by 

CheDlical action, mode rn  ideas of, by Prof. L .  Pasteur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
Dewar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145, 146 Chicken  cholera, attenuation of the virus of, by 

CheDllcalaffinity, thoughts on, by C. Morris . .  347 L .  Pasteur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ,283 
CheDlical analysis, method for the separation Chicken cholera. Study of the condition s of 

and subsequent treatment of precipitates i� by non-recidivation and of some othe r character-
F. A. Gooch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'4'16 istics of the disease, by L. Pasteur . . . . . . . . . . . 274 

CheDlical apparatus, manipulation of, methods Chicken lice, how to de stroy . . . . . . . . . . . . . . . . .  105 
of grinding, boring, msertipg, faste�lng, and. re- Chicken raising, .artificial, !Jin.t s  on . . . . . . . . . .  414 
moving glass stoppers, bormg, pressmg. cuttmg, Chickens, hatchmg of, artlfiClal .  . . . . . . . . . . . .  *54 
and fastening cork stoppers, pouring from bot- Children, psychological development in, byG. J . 
tles, in serting tube s, pre servation of corked ves- Romane s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  358 
sel s. etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *290 Children, young� care of. Valuable paper . .  192 

CheDl�c�1 combination, suspension, and solution, ChlDlborazo ana Cotopaxi, ascent o� . . An inter-
by WIlham Durham . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 16  e stmg paper by Edward Whymper, gIVmg an ac-

CheDlical compounds, dissociation of, by Dr. count of his ascent of these two lofty volcanoes, 
William Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . .  322 and containing much geographicalandethnolog-

CheDlleai compounds made by compre ssion, by ical information that i s  not generally known. 
W. Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404 . 277, 278 

CheDllcal compounds, unit weight and mode of ChlDles, new mechamcal system ofring"ing.,..282 
constitution of, by Dr. Odling . . . . . . . . . . . . .  , . .  324 ChlDlney con struction, by J. M. Bancroft. A 

CheDllclll decomposition incited by a cold fluid valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 16 
stratum floating on a warm liquid, by Henry A .  ChlDlDey  f!traightening by a process requiring 
Mott. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *272 noscaffoldmg . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  3 

CheDlical decomposition, methods of, as il Iu s- ChlDlney sweeping, air-blast, Syllwaschy's* 351 
trated bywater, by Prof. J .  E .  Gladstone . . . . .  38 ChiDlneys, tall, apparatu s  for climbing . . . . .  *10 

CheDlical e ne rgy and electromotive force of ChiDlneys, hints on building. by D, Morse . . .  1 63 
different gal. combinations, by J. Thomsen . .  279 ChiDlneys, hot water, and hot air stove s.*�13 

CheDlieal experiments in the lantern .. . . . . . .  425 ChlDlneys, the draught of, mode of calculatmg, 
CheDlical expe riments in dyeing . . . . . . . . . . . . .  257 valua ble particulars . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 69 
Chemical generators of combustion . . . . . . . . .  253 ChiDlney-piece and ornaments, Flemish re-
CheDlical harmony of the unive r se, abstract of naissance style . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *145 

a paper br Dr. T. S.  Hunt . . . . . . . . . . . . . . . . . . . . . . .  65 ChlDlney-piece, de signed by M. Seguin, Pari s, 
Chemica indu strie s of Italy, pr�sent state . .  3;18 . . * 5 1  
CheDlical industry, new, e stabhshed by CamIlle Chilnney-plece, Itahan, m marble . . . . . . .  *121  

Vincent, the production of methyl chloride from China and Japan, scientific progre ss in . . . . . .  392 
beet root vinas se s, by Prof. Roscoe . . . . . . . .  * 1 72 China clays, method of bleaching . . . . . . . . . . . . . . 91 

CheDlical industry of Ge rmany at the Cen- China, great wal! of.,' . . . . . . . . . .  : .,' . . . .. . . . . . .  *319 
tennial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 China grass, cultIvatIOn and utlhzatJOnof . . .  4 1 7  

Chemical phenomena, influence of vibration s China painting, directions 'for practicing the art 
on, apparatus to study, Be rthelot's . . . . . . . .  *240 of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 

CheDllcal reactions, blowpipe, by E. J Chap- Ohinch-bug, devastation s  of . . . . . . . . . . . . . . . .  420 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 Chinch-bug, its injury to agriculture . . . . . . .  218 

CheDlical reaction s, simple methods 0"  recogni. Chinese fi nger-nails . .  " . . . . . . . . . . . . . . . . . . . . . . . .  * 19 
tion for some of the chemicals of most frequen' Chinese  in California . . . . . . . . . . . . . . . . . . . . . . . . . .  241 
occurrence i n  photographic practice . . . . . . . . 348 Chloral hydrate in scalds and burns, by Dr .  S .  S .  

CheDllcal reagents, an  enumeration of 26 valu- Riddell . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  60 
able reagents, with their mode of preparation, Chloral inebriety, byDr.J .  B. Mattison . . . . .  212 
te st s for their purity, and thei r u se s  . . . . . . . . .  296 Chloride of lime manufacture, Weldon proce ss, 

CheDllcal reagents, by M. W. lie s '  impurities 206 
detected in reagents usedin qualitative analysis, Chlorine, contribution to the knowledge of 229 
with nature of impurity, and name of manufac- Chlorine, action of, by Edmund W. Davy . .  147 
turer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 Chlorine, decomposition of . . . . . . . . . . . . . . . . . .  197 

CheDllc.al recreations, a paper by A. R. Pre scott, ChloroCorDl, pure, te sts for . . . . . . . . . . . . . . . . . . 323 
M.D . •  de scribing some lllstructive experiments Chlorophyl, animals containing, re searche s on, 
that illustra� various forms of oxidation . . .  ��3 abstract of a paper by P. Gedde s . . . . . . . . . . . . .  324 

CheDlical SCIence, an addre s s  before the BrItIsh Chlorophyl, by E. Fremy . . . . . . . . . . . . . . . . . . . 192 
As sociation by Prof. J. H. Gladstone. A valuable Chlorophyl, by R. Sachsse . . . . . . . . . . . . . . . . . . . 325 
and intere sting paper . . . . . . . . . . . . . . . . . . . . . . . . .  408 Chlorophyl, function of . . . . . . . . . . . . . . . . . . . . .  2 1 1  

Chemlcalst recent improvements in the manu- Chlorophyl, function s of\ Pringsheim on . . .  225 
facture of, oy J. W. Mallet . . . . . . . . . . . . . . . . . . . .  221 Chlorophyl, Pringsheim s re searches on, by 

CheDlicals Used in the various picture-making Sydney IL Vines . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 
processes, their manufacture and thei r  proper- Cholera germs, D r .  Koch on . . . . . . . . . . . . . . . . . . 414 
ties, by John L. Gihon . . . . . . . . . . . . . . . . . . . . . . . .  1 14 Cholera infantum, treatment of, by Dr. W . F. 

CheDllgraphlc e ngrav;ng . . . . . . . . . . . . . . . . . . .  3 70 Hine s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190 
CheDlistry and biology, borderlaud of. . .  . . 289 Cholera. poultry. how toprevent and cure . .  298 
CheDll!ltry, analytical, recent improvements in, ChroDle, application of in printing tis sue s . . . .  91  

methods used i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 ChrODliuDl in  photography . .  . .  . .  . .  . .  . .  . .  . . .  . .  1 1  
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Chromo photo., new Albert-type . . . . . . . . . . . . .  1 3 1  
Chronograph, Dent's . . . . . . . . . . . . . . . . . . . . .  *280 
Ch,·onogr .. ph, electric, for steam boilers .* l  '73 
Chronograph, falling, electric, Bianchi's*318 
{"1hl'onograph, Schultz, Deprez's modifica.* 318 
Chrysalis, experiments on the temperature of, 

and its defenses against cold . . . . . . . . . . . . . . .  *228 
ChrysanthemulD, culture of . . . . . . . . . . . . . . .  381  
Chuck, Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . .  *409 
Chucks and methods of chucking . . . . . . . . . .  * 3 1 1  
Church, Bath Abbe�, England . . . . . . . . . . . . .  * 169 
Church, memorial, St. Petersburg . . . . . . . . .  *345 
Ch urch of the Oratory . . . . . . . . . . . . . . . . . . . . . .  * 1 8 1  
Church, St. Mary's, Brighton, Eng . . . . . . . . .  *21 8  
Churches, country, classic design for . . . . . .  *320 
Cider and apples, how to keep fresh . .  . . . . . . . .  59 
Cider, how to make andhowto keep . . . . . . . *313  
Cigar lighterj electric, Edison's . . . . . . . . . . . . .  *41 1 
Cinchona p ants, hints for raising . . . . . • . . . .  342 
Cinnabar, preparation of in the wet way . . .  58 
Cinnamon, how cultivated in Ceylon . . . . .  *403 
Circle, quadrature of . . . . . . . . . . . . . . . . . . . . . . .  *282 
Clrl'le, quadrature of the . . . . . . . . . . . . . . . . . . . . .  28'7 
Circulator, continuous, Bourdon's . . . . . . . .  * 3 8 9 
Cistern, filter, self-cleaning . . . . . . . . . . . . . . . .  * 1 1  0 
Cistern, filtering, Moscucci's . . . . . . . . . . . . . . .  * 145  
Cistern, water, position of, valuable suggestions 

in regard to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219 
Cistern water, analyses of Dr. Stuntz to determine 

sewage and other Impurities in . . . . . . . . . . . . . .  2'7'7 
Cisterns, rain water, how to construct . . . . . .  150  
Cities of Europe, great, populations of . . . . . . .  395 
Citric acid, artificial . . . . . . . . . . . . . . . . . . . . . . . . . .  264 
Citric acid, manufacture Olf, by J. Carter Bell, 

F.C.S. An important practical paper . . . . . . . .  244 
Citric acid, recent improvements in themanufac-

ture of, by Robert Warrington . . . . . . . . . . . . . . . .  1 8  
Citrine ointment, by J. U. Lloyd . . . . . . . . . . . . .  190 
City and Guilds Institute of Technical Educa-

tion, London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29'7 
City of London School. . . . . . . . . . . . . . . . . . . . . . .  *423 
City, manufacturing, co-operative . . . . . . . . . . .  1 65 
City Hall, new, Vienna, page eng . . . . . . . . . .  *418 
Clamps, long, how to make from broken hand 

screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25'7 
Clay, lump of, chemistry of . . . . . . . . . . . . . . . . . . .  281 
Clay, modeling in, by Edw. A. SRring . . . . . . . . .  1 8 1  
Clay mill and engme combined, Jackson's . . .  7!-'70 
Clay pipes, how made . . . . . . . . . . . . . . . . . . . . . . . . .  361 
C I "  ys, general characteristics of . . . . . . . . . . . . . .  383 
Clays, pottery, method of washing . . . . . . . . . . .  340 
CI .. opatra's needle. removal of, to England. *69 
Cleopatra's needle, removal of, from Egypt and 

erection on the Thames embankment . . . . . .  * 1 50 
Cleopatra's needle, removal of, from Es:ypt 

to New York. Full details, accompanied WIth a 
�irfg�� .�� . .  t�i

.
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i��:. �nIZt��n*��n7 
Cliches, pellicle, how to produce and how to ob

tain portrait and framework at one printing. 1 '7 
ClllDate, arid, of the western portion of the U.S., 
cause of, by Capt. C. E. Dutton . . . . . . . . . . . . . .  3 19  

ClilDate cure in  nervous diseases, a lecture by 
William F. Hutchinson, M.D . . . . . . . . . . . . . . . . . .  2 1 3  

Clip for tentering machines . . . . . . . . . . . . . . . . . *329 
Clock, a historical . . . . . . . . . . . . . . . . . . . . . . . . . . .  *376 
Clock and candelabrum, style 0 f Louis XIV. *64 
Clock, century, Hile's, for telling the year, 

monto, day, hour, ana minute for a hundred 
cl :�� cili�es: eiecti-ic;' for' ordi;{ary ciock:S: : !:: 
Clock, hydropneumatlC motor, Bourdon's. * 3 55 
Clock in carton pierre, design for . . . . . . . . . . . .  *99 
Clock, lapis lazuli. . . . . . . .  . . . . . . . . . . . . . . . . . .  *222 
Clock, marble, ornamental, designed by O. Gra-

dler, Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *36 
(Hock makE'rs, hand turning tool for . . . . . . . . .  *8 '7 
Clock, spherical, of the 17th century . . . . . . . *394 
Clock, three wheeled, seven-day, novel . . . . .  * 14 
Clock tower, Scandinavian . . . . . . . . . . . . . . .. . .  *153  
ctr�i�Jr�Y[:�:. ������l. ��� . .  ��.i���.�,

. ��� ���b3l) 
Clock without hands, Gillett & Bland's . . . . . .  *28 
CI " cks and clock work, electrical. . . . . . . . . .  *198 
Cloe�s, comp.ressed air, d,?script.ion of the�neu-

_ matIC clocks maugurated m ParIs.. . . . . . . . .  293 
Clocks, pneumatic, Mayrhofer's _ . . . . . . . . . . . .  *84 
Cloisonne, manufacture of at Peking. . . . .  333 
Cloth, center selvage in, how formed. . .  . . . .  *60 
Cloth cutter, Sanson's . . . . . . . . . . . . . . . . . . . . . . .  *28 
Cloth, fabrication of, by the Ainos . . . . . . . . .  *244 
Cloth, howto make waterproof . . . . . . . . . . . . . . .  31 '7 
Cloth pressing machine, Gessner's . . . . . . .  *344 
Cloth stretching machine, improved . . . . . . .  *401 
Cloth tracings, how to make . . . . . . . . . . . . . . . . . .  3 5 6 
Clothing, improvements in the materials and 
processes connected with, by J. W. Mallet . .  261 

Clothing in relat'n to health, by Prof. Jaeger 2 53 
Clothing in its relation to  health, Prof. Jaeger's 

expedient for preventing the accumulation of 
fat and water in the system by the adoption of 
a new sort of woolen clothing .. . . . . . . . . . . . . . . .  256 

Cloth-press, improved hydraulic . . . . .. . . . .  *426 
Clouds, by Prof. 8. A. Maxwell. An interesting 

exposition of the nature and causes of clouds, 
and la ws which govern their formation. . . . . . 260 

Clouds, distance of, method of determining the 
height; and distances of clouds by their reflec
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Collisions! preventlonofatsea, Nickoll'ssys .. 63 Confectionery at home. A paper by Catherine Cotton packing, improvements in . . . . . . . . . . . . . . 3 
Collography . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  225 Oyven, givin!\: direc��ons f?r making various Cotton Pjckers, support!,r for, Lynch's . . . . . .  * 1 5  
Collodio - brolDlde emulSIOn process, by A. kmdsof fine French candIes . . . . . . . . . . . . . . . 199 Cotton pICkers, mechamcal. . . . . . . . . . . . . . . . .  *319  

Mathison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 1  Confectionery, elastic mass for, recipe . . . . .  392 Cotton seed as manure . . . . . . . . . . . . . . . . . . . . . . . .  '7 0  
Collodio-brolDide process . . . . . . . . . . . . . . . . .  1 9  ConCectlonery,t non-poisonous colors for . . .  239 Cotton seed oil cake as a fertilizer and food by 
Collodio-chlorlde paper . . . . . . . . . . . . . . . . . . .  1 1 1  Congre"s, the library of . . . . . . . . . . . . . . . . . . . . . .  254 Prof. W. L. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 
Collodio-chloride paper, E. Liessgang .. . .  414 Conif"ers, interestinginformation about . . . . .  32'7 Cotton seed 011 manufacture, its history and 
Collodio-chlorlde process . . . . . . . . . . . . . . . . . .  128 Coniine and compounds, by Dr. J. Schorm . .  3 1 1  progress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  329 
Collodion, new, Boivin's . . . . . . . . . . . . . . . . . . . . .  128 Connectlngrods, locomotive . . . . . . . . . . . . . . . . .. 31  Cotton stretcher, iml?roved . . . . . . . . . . . . . . . . .  *1 '7 3  
Collodion, raP.id . . . . .  : . . . . . . . . . . .  : . . . . . . . . . . . .  9'7  Conophallus titanum, the largest fiower i n  the Co�ton wood and w:hIte wood . . . . . . . . . . . . . . . . .  2'74 
Collodion, rapId, antI-photogemc colors, by E. worlo . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  * 16'7 Cotton worm, pOSSIble food plants for . . . . . . .  333 

Stebbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 8  Conservatories, designs for . . . . . . . . . . . . . . . . .  *89 Cough, why and howwedoso . . . . . . . . . . . . . . . .  333 
Collodion transfers, enlarged . . . . . . . . . . . . . . .  243 Cons('rvatory, small, design for . . . . . . . . . .  *224 Countell", dynamometriC, Megy's . . . . . . . . . . .  *309 
Collodion transfers, how to strip . . . . . . . . . . . .  216 Consoles in Istrian limestone from Venice. *393 Counter skIving and welt machine, Tripp's . . .  * 7  
Collodlonized tissue, how to make . . . . . . . . .  1 15  Construction, French, p�culiarities of. . .. . .  1 4  Count�rlD�nd. a.nd protections m the manu-
Collotype proc�ss in practice . . . . . . . . . .  : . . . . . .  362 Construc�ion, mathematICs of; theory of trans- facturmg mdUl!tnes . . . . . .  : . . . . . . . . . .. . . . . . . . . .  304 
Collotypeson.zmc plates, by J. Husmk . . . . .  1 68 verse strams, oy R. G. Hatfield . . . . . . . . . . . . . . . . 96 C..,u�tersink!l, reproducmg, cuttmg, an� ad-
Colognes for SIck-room, reClI>eS for . . . . . . . . . . . .  '7 '7 ConllulD�tion, a paper !Jy Prof. Tyndall, de- Justmg, machme for . .  . . .  . . .  . . . .  . . . .  . . .  . .  . .  . .  352 
Color, abstractof lecturebyLord Rayleigh . .  134 scribing the results of Koch's investigations, Country house at Battle, Eng . . . . . . . . . . . . . .  *354 
Color and color changes, bylsidor Walz . . . . . . . .  58  338 Country house at Godden Green, Kent . . . .  *351 
Color blindnessl Prof. Pole o� . . .  : . . . . . . . . . .  *204 ConsulDption, crude petroleum in . .. . . . .... . 24;2 Country house, costing $1,750 to $2,000, design 
Color comparator for quantItatIve analysesJ by ConsulDption, contagion of, by James T. WhIt- and plans for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *359 

Prof. A. R. Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *.l34  taker, M.D. An interesting dIScussion of the Country residence, design for . . . . . . . . . . . . . .  *361 
Color, curiosities of, b y  Henry J. Slack . . . . .  340 specincity of the tuberculous virus . . . . . . . . . .  243 Coupling, sleeve, expansion, Goubet's . . . .  *280 
Co l"r designs 0 n paper for fabrics . . . . . . . . . . * 3 31 ConsulDption, galloping, curability of ; Dr. An- Co upling, sleeve, Goubet's . . . . . . . . . . . . . . . .  * 2 '7 9 
Color harmony, byG.H .  Morton, Jr . . . . . . . . .  .411 derson's treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '7 '7  Coupling, sleeve, Verity's . . . . . . . . . . . . . . . . .  *337  
Color, modern theories o f  . . . . . . . . . . . . . . . . . . . . .  354 ConsulDption, is i t  a contagious disease, and Couplings, fiexible, for screw shafts . . . . . .  *245 
Color, the sense of, theories regarding a gradual what can be done to prevent its ravages, by Dr. Couplings, Rhafting, and hangers . . . . . . . . .  *205 

develOI>ment of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 B. Cogshall. A brief and condensed summary of Court House and Post Office, Peoria, Ill . . . .  *41 1 
Colorado River, Grand Canon of, by Capt. C. E. the �ost important testimony bearing on th.e COW', good, outward marks of, by J. C. Morris. 

Dutton, U.S.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 questIOn as to whether there Is, or Is not, a speCl- 1 3 5  
Colored fires without sulphur, recipes for . . .  121  fic contagium of tubercle . . . . . . . . . . . . . . . . . . . . .  297 COW', how long to milk . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Coloring matter derived from an impurity in ConllulDptlon,}ts causation and treatment, by COW', Jersey, a wonderful. . . . . . . . . . . . . . . . . . . . . 260 

commercial acetic acids, by G. Witz . . . . . . . .  2 '7 6  Chas. G. Polk, .M.D . . . . . .  , . . . . . . . .  : . . . . . . . . .  : . .  203 COW' milking apparatus, by W. Blurton . . . .  *14'7  
Coloring mattert vegetable, new, by Sam. P. ConsulDption, pulmon y, mullemleaves m. 3 8 '7 COW', Short-horn, Juno . . . . . . . . . . . . . . . . . . . . . . .  *98 

Sadtler and Wm . .  Rowland . . . . . . . . . . . . . . . . .  292 ConsulDptlon, pulmon'y,mulleinlcavesin 415 CoW's, abortion in, by Prof. L. Frank .. . . . . . . . .  1 3 1  
Colorina- matters, new, from benzine . . . . . . . .  232 ConsulDption, the cure of, by J. H. Salisbury CoW's, Guernsey, characteristics of . . . . . . . .  * 350 
Coloring 0 f lantern transparencies . .  _ .  . . . .  423  M.D. A valuafile and important paper . . . . . .  198 COW''', milch, value of roots for . . . . . . . . . . . . . . .  262 
Colors, and their effects on human system . . . .  22 Con .. ulDptlon, the phYSIOgnomy of . . . . . . . . .  330 Cradle for I?roRosed Panama ship railway. *196 
Colors, classification of . . . . . .  _ . . . . . . . . . . . . . .  * 1 '70 ConsulDptlon, ·tuberc. infectiveness of . . . .  349 Cramp, wrIter s, and allied affections, their path-
Colors from coal tar, by George Jarmain . . . . .  68 Consumptives, open air cure for, by H. B. ology and treatment, by Geo. M. Beard, M.D. A 
Colors of gems, blue, green, and purple, cause of, White, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10'7 valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '7 7  

by Lt.-Col. W. A. !:loss . . . . . .  '. ' . . . . . . .  : . . . . . . . .  3 51  Constipat�on and its effec�s, by E. S. F. Arnold, Cranberry culture, by J. Ifdward Wing . . . . . .  143 
Colors, popular SCIence of, WIth speCIal reference M .D. An Important contrIbutIOn . . . . . . . . . . .  284 Cranberries, how to cultIvate . . . . . . . . . . . . . . .  321 
to the mixing, harmony, discord, as well as the Constipation, its successful cure by cascara Cranberries in the garden, how to raise . . . .  222 
gradual and simUltaneous contrasting of colors, sagrado, by F. Gundrum, M.D. Also articles on Cranberries, practical directions for the cul-
by Johannes Hirrlenger . .  , . . . . . . . . . . . . . . . . . . . .  3 1 '7  the same remedy by Drs. J. H. Bundy, W.J. Bean, ture, harvestin!\", cleaning, and dryin§" of . . . .  101 

Colors, theory of, Goethe s . . . . . . . . . . . . . . . . . . . .  254 S .  W. Fowler, W. O. Buckland, and C. M. Gallo- Crane, hydraulIC, 160-ton, Armstrong s . . . . .  *20 
ColulDbla, British, its climate, resources, and way . . . . . . . . . . . . .  : . . . . . . . . . . . . .. . .  , . . . . . . . . . . . . . .  1 64 Crane, 10com<?tive"Black, Hawthorn & CO.'s*54 

people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37'7 Constipation VIewed asa  dIsease per 8e, and as  Crane, travelIng, t:iampson, Moore & Co.'s . .  * 53  
ColulDbus, Christopher, monument to at Barce- a n exciting cause of disease, by  Robert Bell, Crane, portable, for piling up  casks . . . . . . . .  *3 3 4 

lona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *401 M.D. A valuable paper . . . . . . . . . . . . . . . . . . . . . . 224 Crane, railway, locomotive, Dubs' . . . . . . . . . .  *84 ColulDn, the, considered in its historical devel- Contad9us diseases, glandular, origin of, by Crane, steam, locomotive . . . . . . . . . . . . . . . . . . .  *244 
opments and changes. Abstract of a paper by Benj. W. Richardson, M.D. � important paper. Crane, stea� portablebBrown Bros.' . . . . . . . .  * 59 
T. R. Smith, F.R.I.B.A . . . . . . . . . . . . . . . . . . . . . . . . .  412  99, 100 Crane, travelmg, porta Ie, Russian . . . . . . . . . .  *42 

COlDb foundation, hints on the use of, by S. D. ContaglulD, living, recent researches into the Crane, traveling, Iii-ton, improved . . . . . . . . .  *312 
RiegeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 44 theory of, and their aRPlication to the Rreven- Crane, l60-ton, of Creusot works . . . . . . . . . . .  *129 

Combing machine, Heilmann, improved . .  *245 tion of certaindiseases in animals, by Dr. J. L. W. Crank, broken, repaired with wire rope . . .  *28 '7 
COlD bing machines, Imbs' . . . . . . . . . . . . . . . . . .  * 2 '7 '7 Thudicum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323 Crank shaft, dead centers in, device for suppress-
Combing machines, Pierrard's . . . . . . . . . . . . .  *162 C .. ntroller, electric, for trains, Brunot's . .  *315  ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *359 
Combs, gills, and hackles . . . . . . . . . . . . . . . . . . . *18'7 Convalescent home, an English . . . . . . . . . . .  * 1  '79 Crank shaft of 8.S. Colima, repaired at sea . .  * 3 1  
COlDbustion, generators of, chemical . . . . . . .  2 5 3  Convulsions and paralysis as effects 0 f organic Crank shaft of the U. S. steamer Trenton . . .  * 2 '7 
Combustion, products of, by  Thos. Wills, F.C.S. disease of the bram by C. E. Brown-Sequard, Crankst how to place upon a shaft at right 

A valuable paper . . . . . . . . . . . . . . . . . . . . . . . .  1 39,140 M.D. A series of eight valuable lectures . . .  101i angles, by Joshua Rose. A valuable paper. *23 
COlDet, Faye's, by J. R. Hind . . . . . . . . . . . . . . . . .  284 1 02, 1 0 �,. 10'b 1 09, 1 1 21 1 19, 1 2  CrealD of tartar, notes on, by A. H. Allen . . .  23'7 
COlDet, great southern of 1880, by Daniel Kirll:- Cooke, Sir William JfOthergill. .I:Iiographical CrealD separator, centrifugal, Laval's . . . . .  *263 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 sketcli . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  191  Creanl tartar, new method of manufacture, by J. 
COlDets, abstract of a lecture on, by Dr. Wm. Cookery, scientific basis of, by Prof. Mattieu W. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

Huggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2 3  Williams. An  interesting and valuable paper. Cremation i n  Italy, descriptions of the crema-
COlDets, by Richard A. Proctor. A valuable and 426, 42'7 tories recently established in Milan, by A. B. 
interesting paper . . . . . . . . . . . . . . . . . . .  *330, *331 Cooking by hot water . . . . . . . . . . . . . . . . . . . . . . . .  265 Archbald . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  262 

COlDets, fa.cts and fancies concerning, by Prof. Cooling appliances, B<,lyle's . . . . . . . . . . . . . . . .  : *39� CrelDator>: furnaces, Sieme�s' . . . . . . . . . . . . .  * 264 
E. L. Larkm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343 C6paiba tree of BrazIl, and how the balsam IS Creosote, ItS tests and actIOn, by M. Hager.-

COlDets, relation of meteorites to, by Prof. H .  A. extracted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 Therapeutica.l value, chemical tests of . . . . . .  368 
Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '72, 1 '73 Copper, action of certain fatty oils upon . . . .  105 Crevaux, Dr., South American explorer. Sketch 

Comets, tails of, formation, by M. Faye . . . . .  3 1 3  Copper alloys among the ancients. A valuable of his travels, with portrait . . . . . . . . . . . . . . . .  *364 
COlDlDerce, ocean, United States, in United paper by Prof. E. Reyer, full of useful and inter- Cricket pavilion, Oxford Unive�ity . . . . . . .  -li 29'7 

States built ships, byW.H. Webb . . . . . . . . . . . .  2'72 esting informati!m . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404 Cross raising machine, cloth . .  , :  . . . . . . . . . . . .  *162 
ComolDbos, ruins of the temple of, Egypt. *209 Copper and its alloy� determination of . . . . . .  1 4 '7  Crossheads for locomotives, Borsig's . . . . . . .  "" 82 COlDpass, alarm, electrical, Severn's . . . . . .  * 195 Copper and lead, actIOn of sea water upon . . . .  '79 Croton chloral in whooping cough . . . . . . . . . . . . .  6'7 
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Croup and diphtheria, the distinctions between, Dextrine, uses of in photography . . . . . . . . . . . .  5 1  DIstillatlon1 destructive, by Owen Merriman. DraW'lngs, pseudo-perspectiv�t for illustratinf! 
by Dr. W. H. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210  Diabetes mellitus, by J_ H. Salisbury. A valu- An explanatIOn of some of the reactions that mechanisal objec�s, by �obert �rigl!:s . . . . . . .  *lli 

CroW', American, habits of . . . . . . . . . . . . . . . . . .  *3 8 5 able paper, poiming out drinks and food that are involved in the distillation of coal. . . . . . .  306 Dredge, Ingurgltator, Denmson s . . . . . . . .  *94· 
Cruclblc, furnace, repair of, while in blast . . .  34 must be used, exercise that must be taken, Distillation, fractional, under pressure,. new Dredger for canals, Rennie's . . . . . . . . . . . . . . . .  ;+283 
Crucibles, platinum, how to mend . . . . . . . . . .  142 clothing that must be worn, and remedies that apparatus for, by E. J. Bevan . . . . . . . . . . . . . .  .,.13 0 Dredger, improved, Bruce & Batho's . . . . . .  *28Q 
Crush,ng mill for malt, etc., improved . . . .  *402 must be used to cure this disease . . . . . . . . . . . .  207 DI"tlllatlon, gas, Farcot's furnace for . . .  -1(-226 Dredg;er, one-ton bucket, improved . . . . . . .  *358 
Crustacean, gigantic deep-sea . . . . . . . . . . . . .  *169 Diabetes mellitus, treatment of, with salicylate Distillation of essential oils, Heywood & Dredger, single-bucket dipper, Rennie's . . .  *299 
Crustaceans, hermaphroditism in . . . . . . . . . . .  393 of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 3  Barron's apparatus for . . . . . . . . . . . . . . . . . . . . .  *292 Dredger, steam, Hopper's . . . . . . . . . . . . . . . . . .  *169 
Cryolite and Its uses . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1  Diabetes, points connected with, by F. W. Pavy, Distillation of salt water, apparatus for, Dredger, steam, twm-screw, new . . . . . . . . . .  * 193 
Crystal Palace, French . . . . . . . . . . . . . . . . . . . . . .  *303 M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142 1 Normandy's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *399 Dredger, tug, and fire en�ine . . . . . . . . . . . . . . .  *209 
Crystallization table, by Messrs. Finot & Ber- Diabetes, skimmed milk in . . . . . . . . . . . . . . . . . . .  125 . Distillation of shale and other minerals, re- Dredger, tug and fire engine, Batho's . . . . .  -1(-204 

trand, showing the point at which the evapora- Dial, self-recording, for miners . . . . . . . . . . . . . .  *39 torts for, Bennie's. . . .  . .  . . . . .  . .  . .  . .  . .  . . . . . . . .  * 5 7 Dredging and mining machine, hydraulic, New-
tion of certain solutions is to be interrupted to Dialysis, continuous, Lebaigue's . . . . . . . . . . .  * 1 68 Distillation, Savelle's system of . . . . . . . . . . . . .  *60 ton's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 00 
procure a good crop of crystals on cooling . .  303 Dlrunond, action of in ruling lines on glass, as Distillation, solar, of salt water, apparat*405 Dredging, Bazin system of, by A. A. Langl�� "4 Crystals. A clear and concise essay on crystallo- shown by the microscope . . . . . . . . . . . . . . . . . . . .  .412 Dlstillatory apparatus, Remington's . . . . .  * 1 10  -� .. � 
graph� for the use of students . . . . . . . . . . . . . . .  1 76  DlaDJ.ond, artificial production of, by N. S. Dlstlllerle� tar, how to extinguish fires in, Dredging machinery, Lake Fucino, Italy . .  *8 

CrystaLS, angles of, measurement of, with the Maskelyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 14  by Watson timith, F.C.S . . . . . . . . . . . . . . . . . . . . . . . 1 8 1  Dredging or excavating mach., Kinipple's.* 1 00 
goniometer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3 0 Dlalnond field of South Africa . . . . . . . . . . . . . . .  392 Distilling apparatus for ammoniacal liquor, Dressi Rational, Exhibition . . . . . . . . . . . . . . . . .  *393 

Crystals, drying machine for . . . . . . . . . . . . . . . .  * 7 7 DlaOlond fields of Griqualand, South Africa, by Feldmann's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *416 Dress ng machine, millstone, Dupety's . . . . .  * 182 
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- .J. B. Currey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  Distilling apparatus for beet root molasses Drier, steam, Bachmann's . . . . . . . . . . . . . . . . . .  *363 

u< Dlrunond, how formed, by A. B. Griffiths . .  354 residua . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *376 Drier, tobacco, Chapin's . . . . . . . . . . . . . . . . . . . . . . .  *8 
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Dec.or�tlons and furniture, designed by ]'. DI,phtherla, successful treatment of, by Dr. E. Clarke, C.E. A valuable paper . . . . . . . . . . . .  *1 79 plosions. A valuab!e paper . . . . . . . . . . .  374,. 375 

Wirth s Sons . . . . .  ,' . . . . . . . . . . . . . . . . . .  : . : . ,' . . . .  *326 Cheney . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  50 Drains, how to lay, tJ� T. M. l;teade, C.E . . .  : 85 I Dwa r !. an ext.raordmary . . . . . . . . . . . . . . . . . . . .  *284 
Decorative details from the ExhibitIOn Palace, DIphtheria, successful treatment of, by Dr. J. Draper, Dr. Henry. BiographICal sketch of, by ! Dwart .. and giants . . . . . . . . . . . . . . . . . . . . . . . . .  *255 

Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *155 J. O'Dea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369 Charles A. Young, with portrait . . . . . . . . . . .  -1(' 3 79 1  Dwelling, design for . . . . . . . . . . . . . . . . . . . . . . .  *109 
Decorative. painting, or!1aments for . . . . . .  -x 202 Diphtheria, treatment of, by Dr. J. H. Nowlin. Draper, Henry. BIographical sketch of . . . .  3 7  5 I DW'elllng honse II?- concrete . . . . . . . . . . . . . . .  * 119 
Deer, the mllu, of Chma . . . . . . . . . . . . . . . . . . . . .  *188 A valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , DraW'brldge, proposed, for the Thames, Lon- Dwellings for artisans, Hornsey . . . . . . . . . .  -1(,415  
Deers' antlers, metamorphosis of, by Karl Brandt. DIphtheria, treatm't of, by llr.L. WeigeJ't.12 5 I don, by FrederiC Barnett . . . . . . . . . . . . . . . . . . . . .  * 19 DW'ellings for artisans and laborers, England. 

*344 DIphtheria, treatment of, with carbolized cam- , DraW'lng, aidsto the art of. Figures and descrip- ! * 420 
DeCense, national, an address by Sir W. G. Arm- ph or . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,' . . .  : . . . . . . . . . . .  249 tiol,l of various easily-made apparatus f�r en: I Dyaks of Borneo .,' . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 18 8 . 
strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322 Diphtheria, treatment of, With IOdoform . .  3 73 ablmg amateurs to reproduce correct outlmes of ! Dye colors of fabrICS, tests for . . . . . . . . . . . . . . . . .  1 8 7  

Deltie8, chief, in the religion of the American Disease i n  the human body, nature, origin, and objects with ease and rapidity . . . . . . . . . . . . . .  * 158 , Dye, new, alizarine carmine, and recipes for its 
Indians, by A. S. Gatschet . . . . . . . . . . . . . . . . . . . .  361 progress of, by J. B. Graves, M.D . . . . . . . . . . . .  124 DraW'ing, aphorisms on, by Mr. Ruskin . . . .  105 I use . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . 147 

Delesse, �chille, the mineralogist and engineer. DIsease, . physical signs of, derivable from the DraW'lng apparatus, electric . . . . . . . . . . .. . . .  *197 : Dyeing and printing, artificial purpurine. in, by 
BIOgraphICal sketch of . . . . . . . . . . . . . . . . . . . . . . . .  299 breath, iJpsi teeth, and mouth, by G. V. Poore, DraW'lng arcs of Circles of large radIUS, appa- ! M. A. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 

De Lesseps, Ferdinand, �nd family . . . . . . . .  *270 M.D. A va uablepapor . . . . . . . . . . . . . . . . . . . . . . .  242 ratus for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *285 Dyeing and printing, electricity in, by 1l'. Gop-
DeDJ.agne�izatlon..1Japld, .new method for, by Dlsease� some thoughts on the treatment of". by , DraW'lng, carriagf!, perspeytive .,' . . . . .. . . . . .  ;�267 pelshroede.r: . . . . . . . . . . . . . . .  : . . . . . . . . . . . . ,' . . . . . .  352 

J .  Trowbridge and W. N .  Hill . . . . . . . . . . . . . . . .  419 James b .  Clark, M.D . . . . . . . . . . . . . . . . . . . . . . . . . .  �16 , DraW'ing convergmg straight lines, lIlstI'lII'1Cllt Dyeing amlme black by aid of vanadlUm . . .  245 
DenslDJ.eter, sugar, Huc\ls' . . .  , . . . . . . . . . . . .  *161 Diseases, contagious, affecting the lower ani- I for . . . . . . .  ' .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 . Dyeing, bleaching, printing, etc., by Ch. Weidin-D.ental departure, �ew, m usmg amalgam fill- mals, dangerfrol,Il, by Prof. St.alker . . . . . .  ,' . .  252 DraW'ing mstrument, new, by C. W. MacCord. : ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  149 

mgs, by L. P. Meredith, M.D . . . . . . . . . . . . . . . . .  138 Diseases, contagIOus, and their preventIOn, by *424 ' Dyeing feathers, numerous reCipes for . . . . . .  269 
Dental rubber, hqw made . . . . . . . . . . . . . . . . . . . . .  252 A. J. Jessup, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 DraW'lng, mechanical, by Prof. C. ,\V. MacCord, Dyeing felt, recipes for . . . . . . . . . . . .  . . . . . .  . . . . . .  90 
Dentition, by RIChard A. F. Penrose, M.D. A Diseases, contagious, glandular origin of, by Dr. , of the Stevens Institute of Technology. A series Dy.ling, tire risks of . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 76  very. instructive lectu.re d.elivered before t!le B. W. Richards<,>n . .Important paper . . .  99, 100 of new, original, and practical lessons in mechan- DreiJ:ag, fixation of indigo upon cotton, by 

medical cla�s of the Vmv.erslty of Pennsylvama, Diseases, constitutIOnal, cure of, by the use of ical drawing, accompanied .by carefu!lyprepared tichlieper !lnd Baum . . . . . . . . . . . . . . . . . . . . . . . . . . .  403 
upon a subJf!ct of .vltal Importanye to the wel- glasses, oy D. B. St. John, RoosabM.D . . . . . . . .  252 examples for practice, With directIOns, all of Dyeing, hiStory and art ?f . . . . . . . . . . . . . . . . . . . .  107 
fare of  the mfant In he!lltli and disease . . . . . 167 Diseases, filth and semi-filth, y Dr. John C. simple and plam character, intended to enable Dyeing leather, by W. Eitner. . . . . . . . . . . . . . . . .  72 

Depots of the HudsonRlver Railroad . . . . . . . .  253 Peters . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  294 any person, young or old skilled or unskilled, to Dyeing leather, colors and shades applicable to, Depth gauge, navigational, application to of a Diseases, filth, in rural districts, by Dr. A. L. acquire the art of drawing. No expensive in- byE. N. Beller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 405 septum permeable to water and impermeable to Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A04 struments are involved. The series embodies Dyeing of garments,notes on. . . . .  . . . . . . .  . . .  . .  80 air. b� Sir William Thomson . . . . . . . . . . . . . . .  *265 Diseases, infectious, a practical method for pre- the most abundant illustrations for all descrip- Dyeing, practical recipesfor . . . . . . . . . . . . . . . . .  1 69 DerriCk.! hand, 30 foot, cheap and easily con- ycnting the spread of in households, by Dr. Mal- tions of drawing'. ani! forlJ1R the mORt valuable Dyeing recipes, a valuable collection for different structe , by' T. Appleton . . . . . . . . . . . . . . . . . . .  *380 colm McLean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320 treatise upon the subject ever Bublished, a s  weU shades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 Derric� railway car, yorug·s . . . . . . . . . . . . . .  * 12 5 Diseases of domestic animals, report on, by Prof. as thll cheapest. The series is i lustrated by up- Dyeing recipes for fast shades in wool. . . . . . .  249 Derrick used at DaVIS Island dam, by James James Law. A valuable paper . . . . . . . . . . . . . .  243 ward of 45lJspecial engravings, and forms a large Dyeing recipes for linen, cotton and wooL A val-Harlow, C. E . . . . . . . . . . . . . . . .  '. ' . . . .  " . . . . . . . . . . .  225 Diseases, specific, relation of minute organisms quarto book of over one hundred pages, uniform uable collection . . . . . . . . . . . . . . . . . . .  , . . .  . .  . . . . . .  3 8  Desiccating case for chemlcal laboratory*332 to, by  Prof. Klebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303 in size with the SCIENTIFIC AMERICAN. Price, Dyeing recipes for various shades . . . . . . . . . . . .  25 Desk, knapsack, and bed, combined . . . . . . .  *3 69 Diseases, uncommon, in Peru and Bolivia, by E. stitched in paper, $2.50. Bound in handsome still' Dyeing recipes for wool, leather, cloth and DesDJ.an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *184 R. Heath, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 covers, $3.50. Sent by mail to any address on re- linen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 Details from St. Albans . . . . . . . . . . . . . . . . . . . . .  ·)!-24li Diseases, virulent, and especially o n  the disease ceipt of price. Address Munn & Co., Publishers, Dyeing recipes. Formulffi for 11 different kinds Detecter, watchman's, electric . . . . . . . . . . . . .  *315  commonly called Chicken Cholera, by L. Pas- 361 Broadway, New York. Office of the SCIEN- i of dyes nsed in Europe . . . . . . . . . . . . . . . . . . . . . . . .  231 Developer, carbonate 0 f soda. . . . . . .  . . . .  . .  . . .  65 teur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 TIFIC AMERICAN. Dyeing recipes, practical, valuable collection. 1 3  Developer for dry plates, n!'lw . . . . . . . . . . . . . . .  1 92  DisinCectant, black oxide of manganese as. 8 2  For the convenience o f  those who d o  not wish Dyeing, silk, by Marius Moyret . . . . . . . . . . . . . .  1 8 1  Developer, ferrous-oxalo-Citrate, by W .  D e  ,\Y. DisInfectant, sulphurous acid as, by T .  W. to purchase the entire series at once, we would Dyeing skins. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  I I I  Abney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 3 10  Keates .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 8  state that these valuable Lessons m Mechanical Dyeing, Turkeyred . . . . . . . . . . . . . . . . . . . . . . . . . . .  390 Developer, lactate of  ferrou� o!,lde . . . . . . . . .  226 DlslnCectants and their special applications. A Drawing may also be had in the separate num- Dyeing, useful recipes for . . . . . _ . . _ . . .  . . . .  59 Developer, new, by W. T .  WIlkmson . . . . . . . .  340 valuable paper, by  Dr. E. L. Griffin, showing bers of SUPPLEMENT, at 10 cents each. By order- Dyeing, various practical recipes for . . . . . . . .  277 Developer, new, for dry plates, by L.  O .  Sam- how to  use various disinfectants . . . . . . . . . . . . .  1 62 ing one or more numbers at a time, the learner Dyeing, washing, or sizing machine for yarn in mann . . . . . . . . . . . . .  : . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  61 DlslnCectants. Experiments to test the val le In drawing may supply himself with fresh in- llanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 1  Developers, alkalme, strong, notes o n  . . . . . .  196 of certain gaseous and volatile disinfectants. by structions asfast as liis practice requires. 'l'hese I Dyeing wool (see Wool dyeing). Developers for gelatme plates, improved, by Dr. George W. Sternb�rg, U.SA . . . . . . . . . . . . . . . . . .  217 lessons are published successivelY In SCIENTH'IC I Dyeing, 230 recipes fr�m practical dyers . . . .  167 Eder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 15  DlslnCection by mtrous Olade . . . . . . . . . . . . .  *291 AMERICAN SUPPLEMENTS *1, *3, *4", *6, *8, I Dyes and colors, 1 3 reCipes for . . . . . . . . . . . . . . . . .  1 3 1  Devil beans of MexiCO, and their singular move- Dlsint:ectlon, !lospital, apparatus for . . . . .  *262 *9 *12" *14" *16 -)!-18 *20, *�2, 1('24, Dyes, " azo," composition of . . . . . . . . . . . . . . . . . . .  246 ments, by J. W. A. Wright . . . . . . . . . . . . . . . . . .  * 106 Disinfection, mBtructlOns fol', prepared by Nat. *26, *21'1, *3u, *3Z, -1('36', *37, *38, *39, ! Dyes, azo, and naphthol. . . . . . . . . . . . . . . . . . . . . . .  234 Devloscope, an apparatus for giving directly Board of Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  197 *40, *41,  *42, *43, *44, *45, *46, *47, ' Dyes, brown, witb wood extracts, practical re-the relation that exists between the angular DlsinCection ofthe atmosphere . . . . . . . . . . . . .  4 17  *48, *49, *50, *51, *52, *53. *54, *56, cipes for . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 0  velocity of the earth and that of any horizon DisinCecting apparatus, automatic . . . . . . . .  *227 *58, *60, *621 *65" -1('69 *74, *78 -1('84, Dyes, coal tar. manufacture of . . . . . . . . . . . . . .  *341 whateyer around the vertical of the place, by DlsinCecting chamber, portable; Lyons' . .  *416 *91, *94, *10U, *IUl, ·)!-1'03,*1  04,* 105, Dyes, coal tar, manufacture of and the prepal'a-Geo. Sire . . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . .  *�90 Disintegrator, improyed, Carter Bros.' . . . . . *15  * 106, *107, * 108, *1 34, -)!-141" -1('1 74" tion of nitrobenzol and aniline . . . . . . . . . . . . .  *343 De�trlne and starch, detectlOn of, byS. U . PICk- DisplaceDJ.cnt, contmuous, apparatus for, *1 76, -1(' 1 71'1 Dyes for cloth and yarn, recipes for . . . . . . . . . .  182 ermg : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  270 WJegelt's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *292 DraW'lng, mechanical, how to do sectional shad- Dyes for gloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108 Dextr.,ne maltose, or  malt suga!') and .ltS use i n  Distances. and heights, inaccessible, methods ing In . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *112 Dyes for jute : red, lightgreen, brown, and reddish brewmg, by Prof. 'Vm. George valentme, F.R.S. of measurmg, by T. E. Candler . . . . . . . . . . . . .  * 313  DraW'lng·rooDJ. corner and octagon boudoir, brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 260 An exhaustive and . able paper, co.ntaining the Distillation, cogna,c, French . . . . . . . . . . . . . . . .  *60 *268 Dyes for wool, recipes . . . . . . . . . . . . . . . . . . . . . . . . .  1 63 most recent and reliable mformatlOn on these DIstillation, contmuous, apparatus, Egrot's. DraW'Ings, mechanical, a new method of keep- Dyes, garnet, how to prepare . . .  . .  . .  . .  . . . . . .  . . .  8 Ii 
-.:'ubstances . . . . . . . . . . . . . . . . . . . . . . .  1 9, 22, 25, 28 *252 ing, by O. 'L Porter . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 12  Dyes, new mordant for fixing . . . . . . . . . . . . . . . . .  8 9  

EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS .. 
P.llICE 1.0 CENTS EACH NUMBER. MUNN .t CO., 861 BROADWA Y, NEW YORK. - IN ORDERING PLEASE GIYE THE NUMBERS. 

© 1 884 SCIENTIFIC AMERICAN, INC 



A CATALOGUE OF SOME OF THE VALUAnLE PAPE1'tS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 369 

Dyes on yarns and tis8ues, new methoo;i of de-
tecting, by Jules Joffre . . . . . . . . . . . . . . . . . . . . . . .  363 

Dyes, various shades, recipes for. . .  . . . . . . . . . . .  53 
Dyestuft"s, manufacture, properties, etc . . . . .  134 
DyeW'ood, new, Beth-a-barm . . . . . . . . . . . . . . .  292 
Dynagraph, Johnson's, for ascertaining resist-

ances of engines and cars. . . . . . . . . . . . . . . . . . . . . 9 
Dynamlcs1 radio, by Pliny Earle Chase . . . . .  294 
Dynamite magriculture . . . . . . . . . . . . . . . . . . . . . .  134 
Dynamo electric machines (seeElectric machin·S.1 
Dynamo machine, with friction-gear . . . . . .  *419 
Dynamometer, Ayrton and Perry's . . . . . .  *372 
Dynamometer, balance, Farcot's . . . . . . . . .  *21 5 
Dynamometer, current, Sabine's . . . . . . . . .  *387 
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Dynamometer for measuring the strength of 
fabrics, Hausner's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *78 

Dynamometer, hydrostatie, Peltat's . . . . .  *399 
Dynanlometer, improved, Tatham's . . . . . .  *320 
Dynamometer, magnetic, Saya's . . . . . . . . . .  *314 
Dynamometer, new, for measuring the power 

delivered to screws of ships, Wm. Froude . .  *89 
Dynamometer, rotary, Morin's . . . . . . . . . .  *194 
DYnamometer, Smith's . . . . . . . . . . .  *309, *314 
Dynamometer, totalizing, Megy's . . . . . . . .  *376 
Dynamometer, transmission, Thomson's. *272 
Dynamometric brakes, new . . . . . . . . . . . . . .  *264 
Dynamometric counter, Megy's . . . . . . . . . . .  *309 
Dysentery, corrosive sublimate in, by Dr. Chas. 

H. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122 
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Dyspepsia and digestion . . . . . . . . . . . . . . . . . . . . . .  199 
Dyspepsia, by Dr. A. Leared . . . . . . . . . . . . . . . . .  190 
Dyspepsia, its causes, symptoms, and treatment, 

by Dr. C. F. Kunze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 
Dyspepsia, remedy for . . . . . . . . . . . . . . . . . . . . . . . .  240 
Dyspepsia, treatment of . . . . . . . . . . . .  , . . . . . . . .  162 
Dyspepsia, washing out the stomach a cure for. 

A valuable clinical lecture, by J. M. Da COsta, 
M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 15 

Dyspepsia, relation of to constitutional dis-
eases,oy Dr. J. Cornillon . . . . . . . . . . . . . .  1 32, 133 

E 

Electric current, dynamo, new applications of in 
metallurgy and in horticulture . . . . . . . . . . . . .  *242 

Electric current, force of, variation in by the 
action of sonorous vibration, by Prof. D. E. 
Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *127 

Electric current measurer
h
Deprez's . . . . . . .  *265 

Electric current meters, S aw's ; and method of 
taking sub-surface observations . . . . . . . . . .  *414 

Electric currents of h(gh tension, experiments 
on. by M. Gaston Plante . . . . . . . . . . . . . . . . . . . .  * 1 1 1  

Electric currents, what are they? Abstract of a 
lecture by Prof. Silvanus Thompson . . . . . . . .  334 

Electl!'lc detecter, McEvoy's, for ascertainingthe 
presence of metals under water . . . . . . . . . .  *357 

Electric discharge in gases . . . . . . . . . . . . . . . . . . .  245 
Electric discharge through colza oil, by Dr. A. 

Macfarlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 
Electric discharge, Mayer'S apparatus for ana-

lyzing. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  *168 
Electric discharges, arboresrent, obtained from 

the rheostatic machine . . . . . . . . . . . . • . . . . . . . . .  *207 
Electric discharges in rarefied gases, experi-

ments of D e  la Rue and Miiller, on . . . . . . . . . .  18 8 
Electric drawing apparatus . . . . . . . . . . . . . . . . .  *197 
Electric earth currents, apparatus for automati-

cally registering. . . . . . . . . . . . . . . . . . * 413 
Electric engraving machine . . . . . . . . . . . . . . .  *153 
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Electric eel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *236 
Electric fire-damp detecter, :Forbes' . . . . . . .  *200 
Electric flash-signaling apparatus for light-

houses, railways, etc., Peebles' . . . . . . . . . . . . . . .  *81 
Electric free-pendulum regulator for communi-

cating time to all the clocks of a city . . . . . .  *153 
Electric gas lighter, Bogart's . . . . . . . . . . . . . . . .  *44 
Electric gas lighter, Gaiffe's . . . . . .  . . *29 
Electric gas lighting apparatus . . . . .  . . . . . . .  *213 
Electric gas pressure regulators, systems of 

J.aunay and of Chardin . . . . . . . . . . . . . . . . . . . . . .  *214 
Electric gauge, Mercadier's . . . . . . . . . . . . . . . . .  *329 
Electric generator, magneto. De Rouill*152 
Electric generator, secondary, Gaulard-Gibbs. 

*387 
Electric generators, dynamo-engine for driving. 

*327 
Electric gyroscope, magneto . . . . . . . . . . . . . . .  *233  
Electric harmonica, Somzee's . . . . . . . . . . . . . . .  * 3  42 

Eads� James B. Biographical sketch of . . . . . . .  44 Electric hoist, Hopkinson's . . . . . . . . . . . . . . . . .  *318 
Eagl s of poetry anaprose, by Ed. Newman. 68 Electric incubator . . . . . . . . . . . . . . . . . . . . . . . . . .  *425 
Ear, action of quinine and salicylic acid on . . .  3 33 Electric induction, coil-regulator for, by J. E. 
Ear disease, treatm't of, by Dr. J. L. Minor . .  333 Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *152 
Ear, diseases of, by Dr. Samuel Theobald. Success- Electric induction, volta, by Willoughby S
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ful treatment of several cases of fungoid dis-
ease with zinc oxide and boracic acid . . . . . . .  294 Electric lamp, arc, Abdank's, by W. H. Preece. 

Ear, diseases of, from bathing . . . . . . . . . . . . . . . .  138 * 3 60 
Ear, aspergillus in, by C. H. Burnett, M.D . .  *208 Electric lamp, incandescent, for miners, Plante's. 
Ear, wearing of cotton pellets in as  artificial *414 

drum-heads, by C .  H .  Burnett, M.D . . . . . . . . .  217 Electric lamp, Mondos' . . . . . . . . . . .  *362 
Ears, the cerebral symptoms by impacted cerU- Electric lamp, Higgins' . . . . . . . . . . . . . . . . . . . . .  * 18 5 

men in, byW. A. Hammond, M.D . . . . . . . . . . .  1 66 Electric lamp, incandescent, Reynier's . . . . .  *208 
Earth, actual figure of, by Dr. G. W. Rachel.. 266 Electric lamp, Jamin's . . . . . . . . . . . . . . . . . . . . . . .  * 194 
Earth, age of, Proctor on . . . . . . . . . . . . . . . . . . . . .  218 Electric lamp regulator\ Somzee's . . . . . . . . . .  *342 
Earth, arable,what it is made of, howformed, and Electric lamp, Solignac s, by Th. Du Monce!. 

and how improved, by Stanislaus Meunier .. *28 *362 
Earth as a conductor of electricity, by John Electric lamp, Stewart's . . . . . . . .  *231 

Trowbridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 Electric lamp, Strode & Co.'s . . . . . . . . . . . . . . . .  *263 
Earth as seen from other stars, . . . . . . . . . . . . .  *252 Electric lamp, sun, Clerc and Bureau's . . . .  *313  
Earth, growth of, by  Prof. C .  A. Young . .  . .  40  Electric lamp, Werdermann's . . . . . . . . . . . . . .  *21 7 
Earth, immobility of, by Dr. Schoepper . . . . *121 Electric lamps arc and incandescent, being- a 
Earth, inner, nature of . . . . . . . . . . . . . . . . . . . . . . . .  18 0 description with engravings of all the prinCipal 
Earth, interior density and construction of, by forms of electric light now used ' with thirty 

D. P. Blackstone. An interesting paper . . . .  110 engravings . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  *162 
Earth, interior of, by Sir Geo. B. Airy . . . . . . . .  129 Electric lamps, brief descriptions of the various 
Earth, internal heat of, by Prof. Mohr . . . . . . .  1 1  kinds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 7  
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s Electric lamps, Hedge's . . . . . . . . . . . . . . . . . . . . . * 315  

t Electric lamps, incandescent, Trouve's . . . . • *370 
Earth movements in Java, by R. Proctor . . . .  416 Electric lamps in Paris, by Prof. Silliman. 
Earth, rotation of asa  driving power . . . . . . . .  102 142, 143 
Earth, rotation of, demonstrated by the gyro- Electric light, a lecture by Henry Morton. * 1 5 1  

scope, bgj J .  M. Arnold . . . . . . . . . . . . . . . . . . . . . .  *197 Electric light apparatus for photogra�hy.*312  
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Earth tremors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 14  Electric light apparatus for photographic pur-
Earth tremors, report of committee to British poses, by A. J. ·Jarman . . . . . . . . . . . . . . . . . . . . . .  *312 

As,ociation, 1 882 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356 Electric light apparatus, simple, by Geo. M. 
Earth worms, harm done by, byF. H. Storer . .  322 1 Hopkins. Two full-size working drawings of 
Earth worms, what they are good for . . . . . . . .  103 easily made apparatus, and three drawings show-
Earthquake waves . . . . . . . . . . . . . . . . . . . . . . . . . . .  414 ing all details of cells and how to arrange in bat-
Earthquakes in U!7a . . . . . . . . . . . . . . . . . . . . . . . . . .  201 tery, with full instructions . . . . . . . . . . . . . . . . . .  *149 
EarthW'orm, a new . . . . . . . . . . . . . . . . . . . . . . . . . .  386 Electric light, application of in theaters . . .  *410 
Eastgate House, Rochester, Eng . . . . . . . . . . .  *308 Electric light, application of t o  submarine con-
Ebonlte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  252 struction, by C. C. Soulages . . . . . . . . . . . . . . . . .  *350 
Ebonlte, index of refraction, measurement of, Electric light, arc, by Leo Doft . . . . . . . . . . . . . . .  3 1 5  

by Profs. Ayrton and Perry . . . . . . . . . . . . . . . .  *289 Electric light arc lamp, .. Pilsen," by H. F. Joe!. 
Ebulllo!lcope, or apparatus for ascertaining the *339 

proportions of alcohol present In liquids, Malli- Electric light at Moscow during the coronation 
gand's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 7 of the Czar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *412 
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Echoes, aerial, by Prof. Joseph Henry . . . . . . .  153 Electric light, carbon points for, byF.Carre . .  98 
Eclipse of 1878, by Prof. C. A. young . . . . . . . .  140 Electric light carbons, machine to make, Cun-
Ecllp .. e, solar, Dec. 18g0, byJ . R. Capron . .  *289 litre's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  *417 
Eclipse; solar, of 1878, report on by J. Norman Electric light, divisibility of, by W. Trant . . .  1 58  

Lockyer and Prof. Henry Draper . . . . . . . . .  -IH 44 Electric light, economy of, byW. H. Preece. 28 8 
Eclipse, solar, of 1878, Dr. Draper's obs . . . . .  141  Electric light engine, portable . . . . . . . . . . . . . .  * 1 76 
Ecclesiastical An Exhibition, building . .  *225 Electric light for cars, Klabath's. . . . . . .  *406 
Eddystone lighthouse, new . . . . . . .  , . . . . . . . .  *419 Electric light, Fuller's . . . . . . . . . . . . . . . . . . . . . . .  *178  
Edlsont ThomasAlva. Biog.,witb. portrait.*309 Electric light, hunting by . . . . . . . . . . . . . . . . . . .  *361 
Education" industrial, a new feature in. A de- Electric light in large cities, discussion on by W. 

scription or the nQW system of hand education H. Preece and others . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 1  
adopted by the Society for Ethical Culture in the Electric light i n  the German navy . . . . . . . . .  *259 
instruction of children in the principles underly- Electric light in the navy . . . . . . . . . . . . . . . . . . .  *329 
ing all mechanical arts and occupations . .  *230 Electric light, influence of on plants . . . . . . . . .  378 

Education, Prof. Huxley 0 n . . . . . . . . . . . . . . . . .  381 Electric light, influence 0 f upon vegetation, and 
Education in the United States . . . . . . . . . . . . . .  347 on certain phrsical prinCiples involved. A 
Education, relations of labor, Johannot . . . .  97 paper by C. William Siemens, D.C.L., F.R.S. 229 
Education, scientific, Huxley on . . . . . . . . . . . .  25 7 Electric light, Jablochkoff's . . . . . . . . . .  * 131 ,  167 
Education, the Quincy methods in, by Prof. G .  Electric light, Jablochkoff's system of at  Paris 

B. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268 Exhibition . . . .  . . . . . . . . .  . .  . . . . . .  *307 
Edwardsla grandiflora . . . . . . . . . . . . . . . . . . . . .  * 3 9 6 Electric light, Kings' . . . . . . . . . . . . . . . . . . . . . . . . . .  227 
Eels. Their natural history, the mode of taking Electric light, locomotive, Marshall's . . . . . .  * 1 79 

them, and many other interesting details . .  266 Electric light, Lontin's system . . . . . . . . . . . . . .  *213 
Eels, Delaware . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  239 Electric light, magneto, by Capt.Abney . . . . .  1 3 1  
Eels, reproduction of . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 1  Electric light measurement, apparatus for, by 
E::.:g and poultry trade, Europe and U.S . . . . . .  373 Robert Sabine"C.E . . . . . . . . . . . . . . . . . . . . . . . . . .  ·lE-387 
Eggs, fresh, how to  have the year round . . . . .  145 Electric light, �apieff's . . . . . . . . . . . . . . . . . . . . . . . .  134 
Eggs, how to  ascertain the age of. . . . . . . . . . . . .  3 1 6 Electric light, Schmidt's . . . . . . . . . . . . . . . . . . . .  *407 
Eggs, how to' feed hens for . . . . . . . . . . . . . . . . . . .  166 Electric light, some improved methods of pro-
Eggs, how to preserve . . . . . . . . . . . . . . . . . . . . . . .  101 ducing and regulating, by H. Wilde . . . . . . . . . .  1 70 
Eggs, how to preserve for the market . . . . . . . .  3 1 7  Electric light station of U. S. Illuminating Co., 
Eggs, how to preserve with paraffin . . . . . . . . . .  308 New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *423 
Eggs, p,rofits on and nutritive vaJue of . . . . . . . .  53  Electric light stocks, speculations in . . . . . . . . .  378 
Eggs, Simple method of preservmg . . . . . . . . . .  65 Electric light, temperature of . . . . . . . . . . . . . . . .  279 
Egyptian antiquities. An interesting narrative Electric light tower, San Jose . . . . . . . . . . . . . . .  *330 
of a tour of the River Nile, with descriptions Electric light, the Jablochkoff system of. . .*141  
of the more interesting localities and their mon- Electric lights, actual costs of using, by J. H. 
uments . . . . . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . .  *273 Shoolbred . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 8  

Egyptian remains, Brugsch's discovery . . .  *307 Electric lights, gas for producing . . . . . . . . . . . . .  1 83  
Electric alarm. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  *3 8 1  Electric lights, Reynier's, improvements in. * 8 3 
Electric apparatus, measuring, at Munich.*421 Electric lights, new Lodighin's and Jabloch-
Electric apparatus, thermo, Ridout's . . . . . .  *238 kotr's . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . .  *100 
Electric arc, new I!xperiments with . . . . . . . . . .  348 Electric lights, small, from batteries, cost of run-
Electric arc

1 
reactIOn current of . . . . . . .  347,. 378 ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195 

Electric bal 00,!-, Tissandier's . . .  , . . . . . . . . . . . .  -,.416  Electric lighter, Desruelles' . . . . . . . . . . . . . . . .  * 312 
Electric batteries ... cost of . . . . . . . . . . . . . . . . . . . . .  420 Electric lighters and extinguishers, Loiseau's. 
Eleetrlc battery, vamacho'R . . . . . . . . . . . . . . . . . .  *47 Hanque's and Barbier's . . . . . . . . . . . . . . . . . . . . .  *367 
Electric battery lights for railway trains . . . .  4 17  Electric iig-hters for domestic purposes,. Loi-
Electric bell and battery . . . . . . . . . . . . . . . . . . .  *369 "Cau's and Ranque's . . . . . . . . . . . . . . . . . . . . . . . .  .".362 
Electric bell, De Redou's . . . . . . . . . . . . . . . . . . . .  *382 Electric lighters Maigret's and Ranque's . .  *289 
Electric bell, Lippens' . . . . . . . . . . . . . . . . . . . . . . .  *3 8 8 Electric lighting applied to navigation, by C. C. 
Electric bells, suppression of piles in . . . . . .  *412 Roulages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *339 
Electric bleaching of textile fibers . . . . . . . . .  *401 Electric lighting by batteries at the Comptoir 
Electric brake, Achard's . . . . . . . . . . . . . . . . . . . .  *312 d'Escompte, Paris . . . . . . . . . . . . . . . . . . . . . . . . . . .  *354 
Electr�c cables, underground, improved method Electric lighting, by Edward Briggs, C.E. . . .  154 

of laymg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *390 Electric lighting, Brush system of construction 
Electric candle

\.
solenoid, Morin's . . . . . . . . . .  *400 and f!eculiar features of the dynamo-electric 

Electric chande ler . . . . . . . . . . . . . . . . . . . . . . . . . .  *326 machme and of the lamps, by C. F. Brush.*274 
Electric chronograph for steam boilers, Lethuil- Electric lighting by reflection, Partz's syst.*351 

lier's . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 73 Electric lighting, dangers of . . . . . . . . . . . . . . . . .  364 
Electric Cigar lighter, Edison's . . . . . . . . . . . . . .  *41 1  Electric lighting, incandescent, by J. Swan. 307 

Electric lighting of caves . . . . . . . . . . . . . . . . . . .  *416 
Electric lighting- of the Brussels telegraph office. 

*371 
Electric lighting. Report of the Franklin Insti-
tute Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 14  

Electric lighting, Swan system . . . . . . . . . . . . . .  * 314 
Electric lighting, the machines used for . . . . .  9S' 
Electric lighting, Thomson-Houston system. 

*388 
Electric lighting, Zipernowsky- system . . . . .  *395 
Electric locomotive engine, how to make, byG. 

F. Chutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *19 
Electric· locomotive-lamp, Sedlaczek's . . . . .  *334 
Electric machine, alternating current, Fer-

ranti's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *368 
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Electric machine, Carre's . . . . . . . . . . . . . . . . . . . .  *20'5 
Electric machine, magneto, De Meritens . . .  *209 
Electric machine, di-, Abbe Le Dantec's.*245 
Electric machine, dynamo and magneto, mag-

netic circuits in, note on by Lord Elphinstone 
and Charles W .  Vincent . . . . . . . . . . . . . . . . . . . . . . .  230 

Electric machine, dynamo, Ball's . . . . . . . . . . .  *403 
Electric machine, dynamo, Brush . . . . . . . . . .  *274 
Electric machine, dynamo, continuous-current, 

Hefner Alteneck's . . . . . . . . . . . . . . . . . . . . . . . . . . .  *296 
Electric machine, dynamo, Elphinstone-Vin-

cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *369 
Electric machine, dynamo, for producing alter-

nating currents, Gramme's . . . . . . . . . . . . . . . . .  *155 
Electric machine, dynamo, Gramme's com bined. 

*233 
Electric machine, dynamo, Gulcher's . . . . . .  * 318 
Electric machine, dynamo, Hopkinson and Muir-

head's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *392 
Electric machine, dynamo, Lontin's . . . . . . .  * 1 14  
Electric machine, dynamo, how t o  make, with 
full directions and working drawings, by G. M. 
Hopkins. A valuable paper . . . . . . . . . . . . . . . .  * 161 

Electric machine, dynamo, Perry's . . . . . . . . .  *283 
Electric machine, dynamo, Weston's . . . . . . .  *393 
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Electric machine, external armature, Siem,ms'. 

*387 
Electric machine, magneto'and dynamo, Fitz-

gerald's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *263 
Electric machine, induction, Wimshurst's .. *3 59 
Electric machine, magneto, Breguet's . . . . . . .  *43 
Electric machine, magneto, Gramme's . . . . . .  * 1 7  
Electric machine, magneto, D e  Meritens' . .  * 199 
Electric machine,Niaudet's . . . . . . . . . . . . . . . . . . . .  *9 
Electric machines, dynamo ; a study of some of 

the circumstances which influence the efficiency 
of these apparatus, by Profs. E. J. Houston and 
Elihu Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 

Electric machines, dynamo, an account of the 
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magneto electric generators .222, *�24, *225 
Electric machines, dynamo and magneto, at 

the Paris Exhibition, by Dr. G. Glaser . . . . .  307 
Electric machines, dynamo and magneto. mag

netic circuits in, by Lord Elphinstone and C. W. 
Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 1 1  

Electric machines, dynamo, by Dr. F .  J. Lontin. 
*77 
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Electric machines, dynamo, hand, by W. H. 

Preece, F.R.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 4 
Electric machines, dynamo, J ablochkoff's. * 13 8 
Electric machines, magnew and dynamo. A 

valuable paper by Aug. Gueront, giving a chro
nological h]story and brief description of the 
various kinds of magneto and electro dynamic 
machines known . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  * 3 5 7  

Electric machines magneto and dynamo, by J. 
Angelo Fahie. Int.;resting particulars concern-
ing the action of the best machines . . . . . . . . . .  369 

Electric measures, unities of, decision of Con-
gress of Electricians on . . . . . . . . . . . . . . . . . . . . . . .  3 1 2  

Electric meter, Hopkinson's . . . . . . . . . .  , . . . . .  * 3  81  
Electric motor", Burgin's . . . . . . . . . . . . . . . . . .  *323 
Electric motor, Deprez's . . . . . . . . . . . . . . . . . . .  *212 
Electric motor, new, by Wm. W. Griscom . . .  267 
Electric motor pendulum, Higgs' . . . . . . . . . . . .  * 58 
Electric motor, Trouve's. Its applications.*259 
Electric musical instruments shown at the Cen-

tennial . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  46 
Electric night-signal, railway, Coupan's . . .  *301 
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Elcctric paper, how to make . . . . . . . . . . . . . . . . .  274 
Electric pen, improved. . . .  . . . . . . . .  *414 
Electric pen, or horograph. . .  . . . . . . . . .  *183  
Electric pen, simple . . . . . . . . . . . . . . . . . . . . . . . . .  *166 
Electric phenomena, simulation of by liquid or 
gaseous currents, by C. Decharme . . . . . . . . . .  *390 

Electric photometer, Vidal's . . . . . . . . . . . . . . . .  *270 
Electric pile, dry, Van Tenac's . . . . . . . . . . . . . .  , 58 
Electric pile, thermo, Clamond's . . . . . . . . . . .  *21 1 
Electric power. . . . . . . . 303 
Electric power hammer, Deprez's . . . . . . . . . .  *352 
Electric probe and extractor, Trouve's . . . . . . *29 
Electric rallW'ay, run by accumulators . .  *342 
Electric rail way apparatus a t the Paris Electrical 

Exhibition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *315 
EI  ectrlc railway at Brighton . . . . . . . . . . . . . . . . . .  409 
Electric railway, Ayrton and Perry's . . . . . .  *335 
Electric rail way, Blnko . . . . . . . . . . . . . . . . . . . . . . . .  352 
Electric railway brake, Boothby's . . . . . . . . . . *221 
Electric railway, coal mine . . . . . . . . . . . . . . . .  *378 
Electric railway, Edison's . . . . . . . . . . . . . . . . . . . .  336 
Electric railway, Kew, England . . . . . . . . . . . .  *382 
Electric railway, Portrush, Ireland . . . . . . . . . .  388 
Electric railway, Siemens' . . . . . . . . . . . . . . . . . .  *242 
Electric railway, Siemens', improvem'ts in. *23 5 
Electric railway, Siemens', at Zankeroda Mines. 

*417 
Electric railways and transmission of power by 

electrICity, by Alexander Siemens . . . . . . . . . . .  30G 
Electric railways, Perry and Ayrton's . . . . .  *332 
Electric range-finder. . . . . .  . . . . . . . . . . . .  . . . .  . . . .  56 
Electric signal for divers . . . . . . . . . . . . . . . . . . . . .  *93 
Electric signals for railways, Siemens and 

Ha.lske's . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  *65 
Electric signal for trains, Dacousso's . . .*380 
Electric siphon, hydro, Maxim's . . . . . . . . . . . .  *424 
Electric speech-recorder, Gentilli's . . . . . . . .  *293 
Electric stop-motion, by W. H. Bailey . . . .  * 151  
Electric stop-motion for drawing-frames . .  *362 
Electric stop-motion in the cotton mill . . . . . .  299 
Electric street passenger car . . . . . . . . . . . . . . . .  * 3 8 3 
Electric submarine monitor, Tuck's . . . . . . . . .  400 
Electric telemeter, Siemens' . . . . . . . . . . . . . . . . *363 
Electric totalizing integrator, Abakanowicz's. 

*369 
Electric tramcar of the French Electrical storage 

Co . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  *408 
Electric tramway at Paris, Siemens' . . . . . . .  *306 
Electric tramways, new system of, by M. H. 

Rmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *411 
Electric transmission and storage. Lecture by 

Dr. Wm. Siemens, F.R.S . . . . . . . . . . . . . . . . . . . . . . .  384 
Electric trial-bell, Desruelles' .. . . . . . . . . . . . . . .  *3 81 
Electric tricycle, Ayrton and Perry's . . . . . .  *367 
Electric tricycle Ayrton and Perry's . . . . . .  *420 
Electric tUlling-forks and their uses . . . . . . . .  *3 65 
Electric voting apparatus . . . . . . . . . . . . . . . . . .  * 195 
Electric Wires, thICkness of necessary to carry 

different currents without heating, oy Prof. G. 
Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354 

Electric worksof Paris, lighting of the stores of 
the J,ouvre and the Hippodrome . . . . . . . . . . .  * 2 3 7 

Electrical accumulators, by Prof. Oliver .T. 
Lodge, D.Sc . .  . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  342 

Electrical alarm compass, Severn's . . . . . . . .  * 195 
Electrical and telephone experiments. Abstract 

of ", lecture by Alexander Graham Rell . . . . .  1 1 7  
Electrical apparatus at the Paris Exhi���)3 Electric clock chimes . . . . . . . . . . . . . . . . .  . . . . . . .  *44 Electric lighting, its costs and appliances. A 

Electric coast warning, Perry's . . . . . . . . . . . . .  *28 3 comprehensive survey of the subject, by Charles Electrical appliances, future development of, 
Electric compensator applied tothe Pronybrake. Wm. Siemens, LL.D . . . . . . . . . . . . . . . . . . . . . . . . . . .  364 by Prof. John Perry. An interesting survey of 

*359 Electric lighting, lecture by J. W. Swan. the present condition and future prospects of 
Eleptrlc conductors, lead-cased, manufacture of. 264, 265 the industrial use of electricity . . . . . . . . . . . . .  *283 

*386 Electric lighting, new system of and a new form I Electrical attraction, experiment on . . . . . .  *247 
Electric current, application of in analytical of electric lamp, by Prof. E. Thomson and Edwin I Electrical batteries, many forms �ee Batteries). 

chemistry, by C. Luckow . . . . . . . . . . . . . . . . . . . . . .  233 J. Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *155  Electrical brake, Spottiswoode's. . .  *51 

Electrical cabinet, by Geo. M. Hopkins. De
scription of a simple and inexpensive electrical 
cabmet, which may be combined to form several 
pieces of apparatus, and which any amateur may 
easily construct for himself and perform a great 
variety of experiments with . . . . . . . . . . . . . . . .  * 191 

Electrlcalclocks and clock work . . . . . . . . . .  *198 
Electrical conductivitb, by H. Tomlinson . .  334 
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induction in, by C. J. Kintner . . . . . . . . . . . . . . . . .  32f 
Electrical course indicator for ships . . . . . . .  *332 
Electrical currents, ilLprovements in generat-

ing, by A .  G. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *72 
Electrical currents, measurement of, by W. H. 

Preece . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . .  1 1 2  
Electrical currents, mechanical production of ; a 
simple and intelligible explanation of the princi
ples that are involved in the production of elec-
tric currents mechanically . . . . . . . . . . . . . . . . . .  *324 

Electrical currents, animal, Radcliffe's re-
searches on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

Electrical Exhib., Internat., Paris, 1881. . . . .  271  
Electrical exposing shutter, new, by D .  Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *347 
Electrical fire damp photometer, Liveing's. 

*253 
Electrical horticulture ; some applications of 

electric energy to horticultural and agricultural 
purposes, by Dr. C. W. Siemens . . . . . . . . . . . . .  304 

Elcctrlcal illumination, report upon by Prof. 
Tyndall to the Trinity Board . . . . . . . . . . . . . . . .  1'03 

Electrical incandescent lamps acting in  the 
open air, Reynier's . . . . . . . . . . . . . . . . . . . . . . . . . .  * 356 

Electrical induction machines, opinions of va-
riOUS scientists upon . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 7 

Electrical induction, sonometry by . . . .  ' . .  -lE-1 8  4 
Electrical lighting, Bdison'ssystem of as shown 

at the Paris Exhibition of Electricity . . . . . .  *309 
Electrical log, Kelway and Dyer's . . . . . . . . .  *326 
Electrical machine, Holtz, by G. M. Hopkins. 

Details of construction of several simplified 
forms of the Holtz electrical machine, with 
working drawings, to enable any one at slight 
expense to make a single or double plate appa
ratus. Accompanied with descriptions 0 f a large 
number of interesting and instructive experi
ments in static electricity wbiph may be per
formed with this machine . .  *278, *279, *28 2 

Electrical machine, Holtz, new . . . . . . . . . . . . . .  * 70 
Electrical machine, Voss-Holtz . . . . . . . . . . . .  *291 
Electrical machines, an important problem and 

its solution, by Theodore Wiesendanger . . .  *253 
Electrical machines, induction, observations of 

Mr Holtz on . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  *321 
Electrical measurements, apparatus for . . .  *329 
Electrical method for determination of man-

ganese, nickel, zinc, and lead, by A. Riehe . . .  92 
Electrical middlings purifier, Osborne's . . .  *235 
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Electrical novelties at the Paris Electrical Exhi
bition, by C. S. H. Small. Notes on various in
teresting exhibits ; Edison exhibit; Tissandier's 
motor for balloons ; Kastner's pyrophone ; Max
im's electric light ; Collins' electric clocks ; elec
tric lighthouse ; Boivin's exhibit ; Cumming's 
periphery contact key . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  

Elcctrical ozonizer, Leeds' . . . . . . . . . . . . . . . . .  *203 
Electrical phenomena, the alleged etheric force, 
test experiments as to the identity of with in
duced electricity, by Profs. E .  J .  Houston and 
Elihu Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 

Electrical postal tramway, Siemens' . . . . . . .  *326 
Electrical railway, Gross-Lichterfelde, near 

Berlin, Siemens-Halske . . . . . . . . . . . . . . . . . . . . .  *292 
Electrical researches, Warren de la Rue and 
Hugo Mulier'S investigations of the interesting 
phenomena that accompany the electric dis-
charge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  275 
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Electrical researches, interesting ; an account, 
by Dr. Siemens, of recent applications of t�e 
dynamo electric current to metallurgy, horti-
culture, and the transmission of power . . . . . .  239 

Electrical ship's log, Kelway's . . . . . . . . . . . . .  *366 
Electrical shunts, abstract of a paper by W. H. 

Preece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *67 
Electrical smoke figures ; method of producing 

very curious phenomena with smoke . . . . . . . . .  98 
Electrical static repulsion. . . . . . . . . . . . . . . . . . . .  56 
Electrical storage, a system of, by Profs. E. J. 

Houston and Elihu Thomson . . . . . . . . . . . . . . .  *215 
Electrical telemeter, new . . . . . . . . . . . . . . . . . .  *229 
Electrical time gun at Pernambuco . . . . . . . . .  *21 
Electrical totalizing counter, Froment's . .  *278 
Electrical traction ; account of experiments re-

cently made in Paris on tramcar propulsion by 
means of electricity . . . . . . . . . . . . . . . . . . . . . . . . . . .  402 
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Electrical vortices, by J. J. Lake . . . . . . . . . . . .  *38 
Electricity and gas as heating agents . . . . . . .  276 
Electricity and gas, facts about . . . . . . . . . . . . . .  259 
Electricity and gas, the competition between in 

Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 
Electricity and gas, the light and energy of, by 

J. T. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 
Electricity and light, relation between, by Dr. 

O. J. Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  275 
Electricity, apparatus for measuring, by E. 
Mercadier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *365 

Electricity, application, of to railway trains. 
*345 

Electricity, application ofto the illumination of 
the inner cavities of animals . . . . . . . . . . . . . . . .  *28 5 

Electricity as a cosmical agent, by G. D. HiS��1 
Electricity as a motive power, by Prof. W. E. 

Ayrton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198 
Electricity, atmospheric, by David Brooks.252 
ElectriCity atmospheric, origin of, and its con

nection witi'. the electrical occurrences upon our 
globe, by L. Zehnder . . . . . . . . . . . . . . . . . . . . . . . . . .  397 

ElectriCity. bleaching by . . . . . . . . . . . . . . . . . . .  *410 
Electricity; breaking horses by . . . . . . . . . . . .  *208 
Electricity, can power in large amount be trans-
mitted byit, by N. S. Keith . . . . . . . . . . . . . . . . . . .  8 7  

Electricity, disruptive discharge of, by Alex. 
Macfarlane, D.Sc., and P. M. Playfair, A.M .. 231 

Electricity, domestic ; Maigret's and Ranque's 
lighters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *289 

Electricity, dynamic, development of by means 
of static . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Electricity, economl of, by J. Faulkner . . . .  28 
Electricity, elfect 0 on particles suspended in 

liquids, by Mr. Holtz . . . .  . .  . . . .  . .  . .  . . .  . .  . .  . .  . . .  32 
Electricity, effects of reproduced by vibrations ; 

results obtained by Mr. Bjerknes . . . . . . . . . . .  *315 
Electricity, Exhibition, of International, Peris, 

1E8L . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *300, 301 
Electricity, growing plants by . . . . . . . . . . . . .  *242 
EI ectrlclty, fusion of metals by . . . . . . . . . . . .  *242 
Electricity, heat, and light, are they expressions 

of the same force, by Prof. Elihu Gray . .. . . . .  3 79 
Electricity, illumination by, by J. Jamin . . .  132 
Electricity in  coal mines . . . . . . . . . . . . . . . . . . . .  402 
Electricity in dyeing and printing, by F. Gop-

pclsroeder . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  352 
Electricity in the carding room . . . . . . . . . . . . . .  282 
Electricity in war, by H. B. Pritchard. .  . . . . .  92 
Electricity, influence of vacuum on . . . . . .  *382 
Electricity, lighting by, by R. Briggs. . . . . . .  98 
Electricity, medical, by Dr . E. G. Loring . . .  55  
Electricity, medical,b yDr. W .H .  Stone . . . .  332 
Electricity on tramways . . . . . . . . . . . . . . . . . . . . . .  304 
Electricity, phenomena of,jmitation of by liquid 

or gaseous currents, by C. J.Jecharme . . . . . .  *418 
Electricity, photo, by Professor G. M. Minchin. 

*253 
Electricity, positive and negative, differelilCe in 

actions of. by E. Mach and S .  Doubrava . . . . .  235 
Electricity, practical uses of, by Prof. Charles 

A. Young. An interesting essay, in which is dis
cussed in an untechnical manner the extent and 
variety of the existing applicationsof electricity 
to the arts of life,and reasonsforexpectingthmr 
rapid multiplication in the near future . . . . . .  285 

ElectriCity, printing music by . . . . . . . . . . . .  *265 
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Electrlelty, recent wonders of, by W. H. Preece. t ElDery grinders for sharpening tools . . . . . . .  *269 
A val uab,e and interesting paper . . . . . .  3 2 '2', 32 8 ElDerald,· green color, canse of . . . . . . . . . . . . . .  , 3 1 H  
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Electricity, report of sounds by . . . . . . . . . . . . .  1 5 '2'  ElDlDa Mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109 
Electricity, static, curative applications . .  *282 ElDotional prodigality. A paper by C. Fayette 
Electricity, static, transformation of into vol- Taylor, M.D., showing the exhausting effect that 

taic currents . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368, 369 emotional excitement produces upon the bodily 
Electricity, storage of ; the opinions, pro and functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 6  

con., of varIOus English scientists as to the value Emulsion, how to make in hot weather, by A. 
of the Faure battery . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 9 L. H enderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 9  

Electricity, storage of, by Plante's secondary ElDulsion, Lohse's method of preparing . . . .  2 8 9  
pile, and Houston & Thomson's batteries .. *234 ElDulsion, manipulations, by H. J. Newton. 8 9  

Electricity, the modern development of Fara- Emulsion photo-plates, b:y H. J. Newton. . . .  4 8  
day's conception of, by Prof. Helmholtz . . .  *284 ElDulsion process, collodlO-bromide, applied to 

Electricity, the age of, by Prof. S. P. Thompson. t.ransparencies ; and enlarging without a nitrate 
3 5 9  bath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

Electricity,. the applications of, by Sir Frederick ElDulsion processes, modification of . . . . . . . .  2 '2' 3  
Bramwel l, v .P.lnst.C.E . . . . . . . . . . . . . . . . . . . . . . . .  3 8 2  ElDulsions, by Prof. C. Lewis DiehL . . . . . . . .  3 4 3  

Electricity, the earthasa conductor of, by John ElDulsions, improvements in methods of treat-
Trowbridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 ing, Plener's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 3  

Electricity, the essential nature of, b y  J. T. ElDulsions, mixing . . . . . . . . . . . . . . . . . .. . . . . . . . .  * 9 6  
Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 2 1  ElDulsions, rapid, by H. G. Inskipp . . . . . . . . .  1 1 6  

Electricity, thermo the nature of, Kohlrausch's ElDulsions washed and unwashed. . . .  . . .  . . .  1 0  
hypotheSiS m regard to . .  . . .  . . . . . .  . . . .  . . .  . . .  . . .  2 '2'  EnalDel for'hollow iron ware . . . . . . . . . . . . . . . . .  248 

Electricity, what itisand what maybe expected Enameling pottery, practical directions lOr, 
of it, by Jacob Reese . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 2  with recipes for different colors, by Millway 

Electrified oxygen and linseed oiL . . . . . . . . . .  241 Vanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 '2' 
Electro brassing and bronzing, direct'ns for.164 Enamels for metals . . . .  . . . . . . . . . . . . . . . . . . . . . . .  '2' 
Electro capillary phenomena of the human body, Encaustic tiles, how made . . . . . . . . . . . . . . . . . .  . 402 

by E. Onimas and C. Legras . . . . . . . . . . . . . . . . . .  1 4 1  Energy, electrical storage of, by O. Lodge . .  . 4 1 6  
Electro capillary phenomena, b y P .  Higgs . .  * 5 8 Energy minimum, experimental illustration of, 
Electro deposition, infllL of magnetism on. * 4 1 1  by l:ilr Wm. Thomson . . . . . . . . . . . . . . . . . . . . . . .  *263 
Electro dynamic balance, Debrun's . . . . . . . .  * 3 5 5  Energy, potential, by S. T. Preston . . . . . . . . . .  8'2' 
Electro dynamo transmission . . . . . . . . . . . . . . . .  21 8 Energy, the transmission of. An interesting and 
Electro gtldinl!l directionsfor . . . . . . . . . . . . . . .  1 60 valuaole paper by Prof. Reynolds, treating of 
Electro widing, Ebermayer's process of . . . . . . 1 1 2  the different 80urces of energy and of their stor-
Electroly.ds, a new experiment in, by Eugene age and transmission . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 3  

Semmola . . . . . . .  . . .  . .  . . . . . . .  . . . . . . . . .  . . . . . . .  * 3 8 1  Energy, various forms of, a n  attempt a t  a sys-
Electrolysis, "figures obtained by . . . . . . . . . .  *4�6 tematIC classification of, by O. J. Lodge . . . . .  208 
Electrolytic balance o f  chemical corrosion, by Engine, ammonial ,Gamgee's . . . . . . . . . . . . . . .  * 2 8 1  

George Gore, LL.D . . . . . . . . . . . . . . . . . . . . . . . . . .  38 1 Engine, blowing ... .Morris' . . . . . . . . . . . . . . . . . . . . .  * 3 9  
Electrolytic determinations a n d  separations, by Engine, calorIC, �ricsson's . . . . . . . . . . . . . . . . . . .  *'2'0 

Alex. Classen and M. A. Von Reis . . . . . .  299, 326 Engine, caloriC, solar, Ericsson's . . . . . . . . . . .  *2 1 8  
Electrolyzing apparatus for impure alcohol, Engine, compound, 16-horse, Garrett's . . . .  *29'2' 

improved, Naudin's . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1 5  Engine crank, broken, how repaired with wire 
Electro-lDagnet, new form of, by Prof. Fred. rope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 28'2' 

Arzberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 1  Engine, electro-magnetic, Deprez's . . . . . . . . . .  190 
Electro-lDagnet, the, Ii receiving telephone. A Engine, electro-magnetic, Egger's . . . .  " . . . . .  * '2' 8 

paper by F. G. Lloyd, showing that a good re- Engine, fire (see Fire-engine). 
ceiving telephone can be made from electro- Engine, gas, Ewins and Newman's . . . . . . . . .  * 3 60 
magnets without any vibrating diaphragm . . .  1 4'2' Engine, hoistingt-Williamson's . . . . . . . . . . . . . . .  * 3 5  

Electro-lDagnetic apparatus, Pacinotti . .  * 3 1 5  Engine, hot-air, J:tider's . . . . . . . . . . . . . . . . . . . . . .  *49 
Electro-lDagnetic bells, full directions how to Engine, hot-air (see Caloric and Hot-air enginesl. 

make, WltlJ working drawings . . . . . . . . . . . . . .  * 1 62 Engine, hot-air, Todt's . . . . . . . . . . . . . . . . . . . . . .  *284 
Electro-magnetic engine, Deprez's;by Th. Du Engine, hot-air, the Sachsenberg . . . . . . . . . .  * 1 62 

Moncel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 90 Engine, hydrocarbon, Brayton's . . . . . . . . . . . .  * 5 8  
Electro-lDagnetic engine, new, Egger's . . .  *'2'8 Engine, marine progress and development of, 
Electro-lD�gnetic engine, Sawyer's . . . . . . . .  * 1 9  by 1<'. C.  Marshall, M.E. A very valuable paper, 
Electro-lDagnetic induct'n, molecular . .  *2!itl gIving the history and progress of marine engi
Electro-magnetic locomotive, Davidson's. neering, describing the most approved types of 

* 3 59 engines and boilers now employed, materials 
Electro-lDagnetic machine, Varley's. and mode of manufacture, performances and 

* 1 1 9, * 1 25 economies, consumption of fuel, results of screw 
Electro-magnetic railway brake, impr . .  * I I I  propeller, suggestions for improvement . . . . .  299 
EI ectro-magn"tic railway brake, Wilke.-)(· 4 1 1  Engine, pumping, Corliss, for Pawtucket. * 18 3 
Electro-lDagnetislD as a prime mover . . . . .  3 5 9  Eugine, railway (see Locomotive). 
Eleetro-Illagnetsandinduction coils, improve- Enl!;ine, steam, SIX cylindered, West's. . . . . . .  * 5 9  

ments in, by t'rof. John Trowbridge . . . . . . . . .  2 3  Engine, sun, Mouchot's . . . . . . . . . . . . . . . . . . . . .  * 1 6 '2'  
Electro-lDagnets, descriptions and illustrations Engine, thermodynamic Gamgee's . . . . . . . .  *28 1 

of the principal forms of the apparatus that have Engine, traction, agriculture, Fowlcr . . . . . . .  * 8 8  
hitherto been devised . . . . . . . . . . . . . . . . . . . . . . .  * 1 8  2 Engine, traction, steam, Robey's . . . . . . . . . . . . . . . x- 6 

Electro-lDania, by W. Mattieu Williams . . .  344 Engine, water, Wigzell and Pollit's . . . . . . . .  *2'2'0 
Electro-lDetall urgy. A valuable technical Engine, winding, portable . . . . . . . . . . . . . . . . . . .  *64 

paper, giving detailed directions for doing all Engineering, American, as illustrated by the 
kinds of electroplating, also describing the pro- ) American tlomety of Civil Engineers at the Paris 
cesses of electrotyping and stereotyping . . .  * 3 1  0 Exhibition o f  1878. Compiled by George S. Mori-

Electro-metallurgy, photo, by W. Watts. son, Edward C. North, and John Bogart, com-
220 mittee. 

Electrometer, capillary, Claverie's . . . . . . .  * 4 1 3  I. Foundations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 '2'  
ElectrolDeter, capillary, Debrun's . . . .  , . . .  * 240 II., III. Bridge superstructure . . . . . . . .  1 8 8, 1 8 9  
ElectrolDeter, quadrant, Edelmann's . . . . .  * 4 2  I IV. Hydraulics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 3  
ElectrolDeter, quadrant, Thomson's . . . .  , . * 3 7 '2'  V .  Internal navigation . . . . . . . . .. . . . . . . . . . . . .  * 1 99 
ElectrolDeter, quadrant, Thomson's . . . . .  *423 VI. Railroad rolling stock . . . . . . . . . . . . . . . . . . . .  203 
ElectrolDeter, reflection, Mascart's . . . . . . .  *25 8 VII. Rivers and harbors . . . . . . . . . . . . . . . . . . . . . .  206 
ElectrolDeter, registering, Mascart's . . . . .  * 3 9 8  VIII. Gas engineerin� . . . . . . . . . . . . . . . . . . . . . .  *206 
ElectrolDeter, Rhe-, Melsens' . . . . . . . . . . . . . . .  *29 Engineering and artillery experiments in Eng-
ElectrolDeter, Zinger's . . . . . . . . . . . . . . . . . . . .  *421 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  * 5 9  
Electrometers, capillary, descriptions and fig- Engineering and science, b y  W. R .  Browne. 

ures of several kinds . . . . . . . . . . . . . . . . . . . . . . . .  * 8 3  4 1 '2'  
ElectrolDotive force . . . . .  . .  . . . . . . . . . . . . . . . . .  3 7 0  Engineering, civil, training for students in, by 
ElectrolDotive force, resistance, and current, Geo. L. Vose. An interesting and valuable 

by J. T. Sprague. A valuable paper, showing paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6 8  
what physical realities underlie the terms and Engineering experiences in Northwestern Wis-
formuloo used by electricians . . . . . . . . . . . . . . . . .  1 '2'8 consin in making a railroad survey, by F. W. D. 

Electromotive changes produced by light, by Holbrook . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399 
Prof. Dewar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8  Engineering In America, abstract of Ii paper by 

Electro-lDotor, Chutaux's . . . . . . . . . . . . . . . . . . .  3 8  Mr. O. Chanute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 9  
Electro-lDotor, Elias' . .  . .  . .  .. . . . . .  . .  . . . . . .  * 3 1 5  Engineering i n  Peru . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 6  
Electrophone, Maiche's . . . . . . . . . . . . . . . . . . .  * 2 5 '2'  Engineering, marine, and shipbuilding o n  the 
Electrophorus, a simple . . . . . . . . . . . . . . . . . .  *2'2'1 Clyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 
Electroplating baths, compound, Thenard'sin- Engine4!rlng, l,llechanieal deyelopments of in 

ve�tlgatlons on . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  '2' '2'  every duectlOn I n  the last half century ; an ad-
Electroplating, cobalt, process of, by I. Adal� t�:S&W:�l'A�i�6li�l��.�.������� �:lt·�·.' .b��<r� Electrostatic machine and recharger, Hum- Engineering, mechanical, our progress in ; ad-

blot's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *329 dress by PrOf. R. H. Thurston, before the Ameri-
Electrotype method for �hoto-reliefs . . . . . . .  4 1 8  can Society of Mechanical Engineers . . . . . . . .  308 
Electrotype plates from drawings, howto makt', Engineering, mechanical, progress of, address 

hy Jose ", Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 1  by Prof. 1:t. H. 'l'hurston. A valuable and inter-
Electrotypes, hf)W to take . . . . . . . . . . . . . . . . . .  3 1 0  esting paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 4  
Electrotypes of iron, solution for . . . . . . . . . . .  92 Engineering, popular fallacies i n , a n d  how to 
Electrotyping non-conducting materials, new meet them ; an address before the graduating 

process fo!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224 class of Stevens Instit. by Henry Morton .. . . . 2 3 6  
ElelDeuts, nature of, by J .  N. Lockyer . . . . . . 1 69 Engineering, telegraphic, American, progress 
Elephant, a notable ; removal of .J umbo from of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 4 1  

London t<> New york . . . . . . . . . . . . . . . . . . . . . . . .  * 3 2 8  Engineering works, recent important, in 
Elephant� autopsy of, by A. J. Howe, M.D . 1 8  6 brIdges, viaducts, tunnels, canals, dockyar ds 
Elephant battery . . . . . . . . . . . . . . . . . . . . . . . . . . .  *234 railways, lighthouses, etc., byJ. Bruniees . . .  3 '2' 3  
Elephant, birth of, b y G .  E. Sussdorff, M.D. Engineers! Enll'lish, and American bridges .. 1 5 3  

*343 Engines, blOwmg (see Blowing). 
Elephant, head of, structure . . . . . . . . . . . . . .  * 3 3 '2'  Engines, carding, Klein's . . . . . . . . . . . . . . . . . . . .  * '2' 8  
Elephant, white, Barnum's . . . . . . . . . . . . . . . .  *42'2' Engines, compound, of steamer Britannic . .  * 5 1  
Elephant's milk, composition of, by Dr. C. A Engines, compresse� air, by J. Yo"!ng: . . . .  * 3 09 

Doremus . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 8  Engines (for engravmgs and descrIptIOns of the 
Elephants, utilization of in Rrit. Burmah.*404 enil'ines of many large and splendid steamers, see 
Elevating apparatus at Briancon . . . . . . . . . .  * 4 1 0  heading of Steam engines) . 
Elevator E, central, for grain, St. Louis . . . .  * '2'9 Engines for rolling riiills, Davey's . . . . .  , . . . .  * 3 9 1  
Elevator, cyclic, Hart's . . . . . . . . . . . . . . . . . . . . .  * 3 5 3  Ellgines, gas, Gilles' . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 4  
Elevator, grain, American, in London . . . . .  * 2 2 0  Engines, gas, improved, Cropper's . . . . . . . . . .  * 9 5  
Eleva tor, grain, Behrns and Anruth's . . . . .  *299 Engines, gas (see Gas engines). 
Elevator, grain, pneumatic, improved . . . .  * 1 3 3  Engines, high-pressure, causes of knocking in, 
Elevator, grain, Poulson's . . . . . . . . . . . . . . . . .  * 4 1 1 by Joshua Rose. A valuable paper . . . . . .  * 1 ,  *2 
Elevator, grain, Rennie's . . . . . . . . . . . . . . . . . . .  *2 3 1  Engines, marine, governors for . . . . . . . . . . . .  *269 
Elevator, grain, the American system of . . . .  381 Engines of steamer La Normandie . . . . . . . . . *402 
Elevator, grain, the Watson plan of . . . . . . .  *389 Engines of the Gallia . . . . . . . . . . . . . . . . . . . . . . .  *202 
Elevator, hydraulic, for canals . . . . . . . . . . .  *334 Engines, passenger, fast . . . . . . . . . . . . . . . . . . . . . .  3 0 1  
Elevator, hydraulic, Tangye's . . . . . . . . . . . . . .  *286 Engines, pumping, of the Lawrence, Mass;, 
Elevat�r, passenger and vehicle, of the new waterworks . . . .  ; . . . . . . . . . . .  : . . . . .  : . . . . . . . . . . . . .  *6u 

stea " ferry, London . . . . . . . . . . . . . . . . . . . . . . . . . .  *4'2' Engines, pumpmg, of LehIgh Zmc Works .. *32 
Elevator, passenger, for dwellings, Potter's. Engines, pumping (see Pumping engines). 

* 1 0  Engines, steam, revolving cylinder, description 
Elevator, pneumatic, mountain railway . .  *2'2'6 or various systems of. . . . . . . . . . . . . . . . . . . . . . . .  * 2 1 1  
Eievutor truck, Porrot's . . . . . . . . . . . . . . . .  , . . .  * 3 3 1  Engines, steam (see Steam engines). 
Elevator, twin stairs and light-shaft, by Samuel Engleth�aite,.near Carlisle: . . . . . . . . . . . . . .  * 3 3 0  < i l'.,y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *28 English mdustrIes and AmerIcan Competition. 
Elevators and motors, hydraulic, by B.F. Jone�. . 1 3 9, 1 42 

392 Engraving, chemigraphic . . . . . . . . . . . . . . . . . . .  3 '2' 0  
Eliquation o f  alloys, .a n  interesting account of Engraving machine, electric . . . . . . . . . . . . . . .  * 1 5  3 

SU,de jJuenomena connected with different alloys Engraving machinel pantograph, Hope Co . .  2 9  
of lead a n d  antimony used In the manufacture Engraving, photo-e ectro . . . . . . . . . . . . . . . . . . . .  1 4 3  
o f  printing types . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22'2' Engraving, photo-mezzotint. . .  . . . .  . . . . . . . . . .  '2' 4  

Ellipse, a newly discovered property of, and its Engraving, photographic . . . . . . . . . . . . . . . . . . . .  1 5 8  
alJl',,�ation to the oval chuck, by F. M. Leavitt. Engraving photographic, in half-tones . . . .  * 4 1  

* 2 '2' 2  En:r;ravings, old, how to clean . . . . . . . .  1 1 5, 1 2 4  
Ellipses, compasses for drawing . . . . . . . . . . .  * 4 0 5  En

f,
ravillgs, steel, soiledh how to restore . . .  44 
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ElDballDing, Tranchina's'method of . . . . . . . .  5 1  Enlaraing on argentic paper and opals, by A. 
�bos�i�g machines for wearing apparel, Gooda'! . . . . . . . . . . . . .  ,' . . . . . ... . . . . . . . . . . . . . . . . . . . . .  4 1 5  

tltemlelll s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1>  Ensilage, a chemICal VIew of, by H. P .  Arms-
ElDbrasures and guns, mechanism for, Gru- by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262 

".ou's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *408 Ensilage by W. 1. Chamberlain. . . . .  . . . . . .  291 
ElDery and corundum wheels for grinding and Ensilage, by O. B. Potter. , . . . . . . . . . . . . . . . . . .  241 

surfacing metals and other materials, by A. H. Ellsi 'age fodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 
Hateman, F.C.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 Ensilage in nature ; the stomach of a ruminant a 

Emery gTinder, !'lollman's . . . . . . . . . . . . . . . . . . .  * 3 3 1  silo in miI}iature . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  320 
ElDery grmder, Improved . . . . . . . . . . . . . . . . . . .  * 1 1  '2' Ensouftlage appar., for makmg perfumes. * 2 8 8 

Entozoa, abnormal, in man, by Rev. Samuel 
Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'2'4 

Entozoa, or internal worms . . . . . . . . . . . . . .  * 18 8 
Eosine, applications of i n  dyeing . . . . . . . . . . . .  5 9  
Eosine

i 
its properties and applications. . . . . .  1 4  

Epicyc oidal and involute teeth for inside 

Eyes, right and left, relative amount of work 
aone by . .  , . . . . . . . . . . . . . . . . . . . .  . . . . . ... . . . . .  293 

Eyes, tbe care of, being .questions submittea to 
Dr. F.. G. Loring, Jr., by the New York Medico-
Legal tiociety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '2' 3  

F gear, forms of, by Prof. C. W. MacCord . . . .  *291 
EquatorIal stand, simple, for telescope, how to 

make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * '2' 8  Fabrics, apparatus for hot pressing . . . . . . .  * 224 
Equato>'"ial, simple, how to make, by E. Lasant. Fabrics, color designs for . . . . . . . . . . . . . . . . . . .  * 3 3 1  

*29 1 Fabrics, detection o f  silk, wool, linen, and cot-
I� n�!i!��u::-Jae�t�����,o�xiiiiarating ':ff��� ;:�tign ��1�0\�;td�1�r�t;�t�:;n �tt��t:f;1;ri�.

e:��i 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 6  coloring matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  326 

Ergot, by W. Carruthers, F.R.S . . . . . . . . . . . .  -)(· 1 2 7  FabriCS, dyed, metallic gloss for, recipe . . . . .  3 3  
ErIca cavendishiana. -Philesia buxifolia . . .  *362 Fabrics, finishing, machmes for, French . .  *2 5 3  
Esparto grass of Tunis . . . .. . . . . . . . . . . . . . . . . . . .  1 8 0  Fabrics, machine for beating . . . . . . . . . . . . . . .  * 3 1 4  
Etching o n  glass, bath for . . . . . . . . . . . . . . . . . . . .  1 69 Fabrics. Oriental style a s  applied to. A valuable 
Ether spray for neuralgia, by Dr. MCCOlgana

3
n

5
. .. paper for designers. . . . . . . .  . . .  . .  . .  * 1 5 1 ,  * 1 5 5  

� Fabrics, Oriental style as applied to, illustrated 
Etherlc force, test experiments as to the identity WIth numerous designs . . . . . . . . . . . . . . . . . . . . .  * 1 6 4  

o f  with induced electricity, b y  Profs. Houston Fabrics, recipes ior making fireproof . . . . . . .  245 
and Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 I F!lbrics, strength of, dynamometer for measur-

Etherspheres as a vera caU8'J of natural phll- mg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * '2' 8  
osophy, by Rev. S. Earnshaw . . . . . . . . . . . . . . . . .  1 9 '2'  Fabrics, test for the dye of . . . . . . . . . . . . . . . . . . .  1 8 '2'  

Ethyl bromide, a new anoosthetic . . . . . . . . . . . . .  2 1 8  Fabrics, textile, how to ornament with figures 
Etna1 eruption of, March 20, 1883 . . . . . . . . . . .  * 3 8 8  of natural leaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 1  
Enc.alyptus globulus, by ConsulJ. Wilson .. 298 Fabric.s, textile, tanning liquor for, recipe . . .  39 
Eucalyptus, oil and soap from . . . . . . . . . . . . . .  1 8 5  Fabrics, woven, manufacture of by the systems 
Eucalyptus trees, characteristics\ cultivatIOn, of Scott find Edelston . . . . . . . . . . . . . . . . . . . . . . .  * 2 3 8  

and economic value of, b �  E .  L. BaKer . . . . . .  3 '2' 8  Facade of Belgian section at Paris Exhib .. * 1 5 0 
Euthanasia, natural, by Dr. B. W. Richardson. I F .. cade of Spanish Section at Paris Ex . . . .  *1 5 3  

1 5 1 Face in shadow, by W. Heighway . . . . . . . . . . . .  1 3 9  
Evaporating apparat. Perre and Quidet's . .  3 8 8  Face paintin(l' ; the �c�or's firt . . . . . . . . . . . . . . . .  . 42 5  
Evaporation, economICal apparatus for,. PIC- I Falling motIOn, orlgm of. . . . . . . . . . . . . . . . . . . .  240 

cara's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 4'2', .,.250 FaIJs of St. Anthony . . . . . . . . . . . . . . . . . . . . . . . .  2 5 6  
Everlasting flowers . . . . . . . . . . . . . . . . . . . . . . . .  * 3 6 6  Fan-brake for railways, improved . . . . . . . .  * 3 9 6  
Every man liis own sensitive plate maker . .  * 2 '2' 2  Fan, new, Capel's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 0  
Evo ution and human anatomy; a paper by Fanning mill elevator, and weighing machine, 

Stanford E. Chaille, A.M., M.D., pointing out the English . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5  6 
numerous indehble marks of man's lowly origin Fans, efficiency of . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 60 
that are to be found in some of the neglected Fare-register, novel, Johnson's . . . . . . . . . . . . . .  * 1  
departments of anatomy . . . . . . . . . . . . . . . . . . . .  1 68 FarlD buildings, English . . . . . . . . . . . . . . . . . .  . * 1 1 8  

Evolution'-�octrine of, abstract of a paper by I FarlD, model, in Normandy . . . . . . . . . . . . . . . . . . .  1 5 0  
Prof. E. S . .Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0  FarlDs, small, well-tilled, possibilities o f  . . . .  90 

Evolution, theory of, abstract of three lectures I FarlDing, English vs. American . . . . . . . . . . . .  1 3 9  
by Prof. Huxley . . . . . . . . . . . . . . . . . . . . .  . 4 1 ,  42, 44 FarlDing, how to make it pay . . . . . . . . . . . . . . . . 4 

Excavation, subaqueous ;  driving piles or mak- FarlDing in Southwestern Minnesota, the sLiI, 
in� solid foundations in quicksands or unstable tools used, in�tructions, costs of working th� 
SOlIs, by Chas. Pontez . . . . . . . . . . . . . . . . . . . . . . . .  *23'2' land, wr ges, clImate, etc . . . . . . . . . . . . . . . . . . . . . .  22a 

Excavating apparat. Bruce and Batho's .. *332 FarlDing. ;,;outhern . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 8  
Excavating apparatus, odorless . . . . . . . . . . . . .  * 62 FarlD Law. A valuable paper b y  Hon. Edmund 
Excavating machine, steam, Dunbar and Rus- H. Bennett. How to buy a farm. How far the 

ton's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 '2'  farm extends. What a deed o f  a farm includes. 
Excavating machine, steam, Ruston, roctor & Rights in the road. As to farm fences. Im-

Co. 's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *68 pounding cattle. 1<'armer's liabilit:y for his ani-
Excavator for sinking cylinder foundations, mals. Dogs. Water rights and dramage. Tres-

Diack's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 03 passing on the farm. Hiring help. Liability for 
Excavator, Reeves' . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 02 employes. About fires. Ways over the farm. 
Excavator, steam, new, Chaplin & Co.'s . . . .  * 64 Warrant of seeds . . . . . . . . . . . . . . . . . . . . . .  1 66� 1 '2'4 
Excavator, submarine, Bazin's . . . . . . . . . . .  * 3 5 4  Fast, Dr. Tanner's, history of . . . . . . . . . . . . . . .  -'  244 
ExcavatorsatCalais Harbor, Couvreux's . *238 Fast, forty days, of Dr. Tanner . . . . . . . . . . . . .  *242 
Exercises, systematic, value of in the preven- Fat in animals. .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  95 

tion of disease, by Edward T. TibbitsiM.D. A Fats, glycerine, oils, etc.; their separation. A 
highly important and valuable paper..  50� 1 5 2  paper containinjl' a large amount ()f information 

Exhaust chamber, new, for locomotives . .  * 1 4 1  concerning the mdustries relating to these pro-
Exhauster and blower, Brakell's . . . . . . . . . . . .  * 5 3  ducts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 '2' 8  
Exhibition, Brussels, permanent, purposes of. Fauna, Eocene, of Southern Patagonia . . . .  A25 

*226 Favre, Louis, constructor of St. Gothard Tunnel. 
Exhibition, Centennial, British official reports An account of his labors, with portrait . . .  * 365 

on . . . . . . . . . . . . . . . . . . . . . .  : . . . .  ; . . . . . . . . . . . . . . . . . .  90 Fear" morbid, as a symptom of nervous disease, 
Exhibition, Centenmal, hst of Judges, AmerI- by G. M. Beard, M.D . . . . . . . . . . . . . . . . . . . . . . . . .  194 

can and foreign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 Feather d�eing, hints on, by Paul Alex . . . . .  2 5 5  
Exhibition, Fisheries, London . . . . . . . . . . . .  * 4 1 2  Feathers, how to bronze . . . . . . . . . . . . . . . . . . . . . .  1 63 
Exhibition Internat., Buenos Ayres . . .  * 305 Feathers, ostrich, how to bleach . . . . . . . . . . . . .  1 9 fl  
Exhibition, International, a t Nice . . . . . . . .  *395 Feathers, recipes for dyeing . . . . . . . . . . . . . . . . . 269 
Exhibition. International, Melbourne . . . .  *221 Feed apparatus, automatic, for steam boilers, 
Exhibition, International, N. S. Wales . . .  * 1 '2'0 Fromentm's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 244 
Exhibition, Melbourne, 1880-81, awards to Feed apparatus for boilers, Lethuillier's. * 3 '2' 5 

American exhibitors . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 '2'  Feeding by the nose, apparatus for, Newing-
Exhibition, Mining and Indust., Denver . * 3 3 0  ton's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 66 
Exhibition, Naval and Submarine, London, two Feed-_ater, a new magnesia process for . . .  1 5 4  

full-page illustrations o f  various interesting ap- Feed-_ater apparatus, auto., Cohnfeld's . .  * 1 92 
paratus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 5  Feed-_ater heater, simple . . . . . . . . . . . . . . . . . .  * 3 9 

Exhibition of Electricity, Vienna . . . . . . . . . *408 Feed-_ater heater and l'urifier, Strong's. *3 63 
Exhibition of Electricity, International, Paris, Feed-_ater heater, Atkmson's . . . . . . . . . . . .  -* 1 4 1  

1881 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 00, 3 0 1  Feed-_ater heater, Carvalho's . . . . . . . . . . . .  * 1 1 2  
Exhi.bition, Paris, a n impressionist a t the. A n  Feed-_ater heater, Martin's . . . . . . . . . . . . . . .  * J 5 8 

interesting series of notes and observations on Feed-_ater IlCater, Northcott's . . . . . . . . . . .  * 1 9  
some o f  the more interesting exhibits. 1 49, 1 5 0  Feed-_ater heaters at the Centennial . . . . . .  * 1 6  

Exhib�tlon, Paris, award o f  prizes in the Feed-_ater,. heating of, by ;T .  Haug . . . . .. '2'6, 90 
AmerICan Department . . . . . . . . . . . . . . . . .  1 49, 1 5 0  Feed-_ater mjectors, descrIptIOns and illU8tra-

Exhibition Paris list of jurors who refre- tions of the various systems in use . . . . . . . . .  * 35 6 
sented the i!nited States . . . . . . . . . . . . . . . . . . . . . .  3 8  Feed-_ater, purification of. . . . . . . . . . . . . . . . .  393 

Exhibition, Sanitary, Internat'l, London.*298 Feed-_ater pump and regulator, Gauchot's. 
Exhibition, Swiss, at Zurich . . . . . . . .  * 3 9 5 ,  409 . *407 
Exodus, buried city o f  the. An account o f  the Feet, bad odor from, remedy for . . . . . . . . . . . . .  25'2' 

recent excavations and discoverIes of Pithom Feet, graphical method as applied to the study of. 
Succoth in Egypt . . . . . . . . . . . . . . . . . . . . . . . . . .  *401 3 5 1  

Expedition, Challenger, general results of . .  32 Feldspar, common, or orthoclase . . . .  . . . .  . . . .  '2'2 
Explosion as an unknown fire hazard . . . . . . .  288 Feldspar, the species and characteristics of. 347 
Explosive bodies and mixtures, by Charlesltice. Felons, remedy for, by T. C. Brannon, M.D. 243 

A comprehensivc.and valu�ble pap�r; . . . . . . .  1 4 6  Felt, howto dye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Exploding machme, electrlcl for mmmg . .  * 3 1 9  Felt, how to dye scar let . . . . . . . . . . . . . . . . . . . . . . .  2 8 1  
Explosions from co�bustib e dust . . . . . . . .  * 1 6 6  Fenestration, sCif!ntific. A n  investigation �f 
Explosions by freezmg . . . . . . . . . . . . . . . . . . . .  *2 5 1  the proper forms, dImenSions, number, and pooI-
Explosive combinations in pharmacy . . . . . . .  300 tions of windows for buildings for various pur-
Explosive compounds, by Sir Frederick Abel. poses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  263 

An interesting account of the changes that have Fences and house-trimmings, ornamental, sl)g-
been introduced into the manufacture of g'un- gestions for . .  . . . .  . . . . . . . . . . . . .  . . . .  . . . . . . . . . . .  * 68 
powder and other explosives in recent times. Fences, slate, how to construct. . . . . . . . . . .  *410 

406, 40'2' FeJ'lDentation; abstract of a paper by Dr. A. P� 
Explosive mixtures of coal-gas and airA by W. Aitken . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '2' 6  

Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24;s, 245 FerlDentation� fire risks of . . . . . . . . . . . . . . . . .  3 '2' 6  
Ex�losives containing nitroglycerine, analysis Fern, basket, mmiature, Odontoglossum . .  * 3 9 5  

ot,b y F . Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 2  Ferns. how to grow inglass cases . . . . . . . . . . . .  4 5  
Explosives for blasting, modern . . . . . . . . . . . . .  1 2 '2'  Ferns of the Pacific coast, by Mrs. S .  A .  P .  Lem-
Explosives, measuring the force of by photo- mon . . . . . . . . . . . .  ,' . . . .. . . . . . . . . . . . . . . . . . . .  : . . . . . . .  2 8 3  

graphy. . . .  . . .  . . .  . .  . . . . . .  . . . . .  . . . .  . . . . . .  . . .  . .  . . . .  8 8  Ferryboat, twm-screw, Mersey ferrles. . . .  * 3 4 8 
Exposure and development, simultaneous. . 9'2' Ferryboat, Loftus Perkins ; description, with 
Extraction apparatus, automatic, Julhe's, for three full-page engravings, showing details of 

fluid extracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *225 machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 1 '2'  
Extr�ction appar. continuous Weigelt . . .  *292 Ferryboat Solano, Central Pacific R.R . . . . .  * 3 99 
Extractor for dyewoods, etc., Schorm's . . .  * 3 7 3  Ferryboats, steam, French . . . . . . . . . . . . . . . .  *299 
Extracts, preparation of, without heat, by Prof. Ferry systelD, Robert Fulton's . . . . . . . . . . . .  * 1 9 9  

A .  Herrera . . . .  . . .  . . .  . . .  . . . . . . . . .  . . . . .  . . . . . . . .  . .  92 Fertilizer, road washings as . . . . . . . . . . . . . . . . .  290 
Eye as an aid in photometry . . . . . . . .  *408, *409 Fertilizers, application of to roots . . . . . . . . .  3 1 8  
Eye, cataract of, mode of operating for, by A .  Fertilizers for corn . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 66 

Chevalier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3  9 Fertilizers, home-made, by H. Reynolds . . .  3'2' 8 
Eye, defects of, and the use of spectacles for, by FertilizeJ's, how made at Atlanta . . . . . . . . . . .  3 1 6  

Dr. D .  S .  Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 1 4 3  Fertilizers, manufacture o f  from sewage . .  39'2' 
Eye, how to remove foreign bodies from, by Prof. Fertilizers, tree leaves as . . .  . . .  . . . .  . . . . .  . . . . .  80 

Dugas . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -1 Fertilizers, valuable formulas for making . 1 3 2  
Eye, how to extract particles o f  metal from. Fever, constant bath treatment of . . . . . . . . . . . 252 

*14'2' Fever, hay, and asthma. A lecture by Prof. 
Eye, human, from a photographer's point of Alonzo .Clark, .M.D . . . .  ; . . . . . . . .. . .  ; . . . . . . . . . . . .  2 2 1  

view, b y  D .  G. Thompson, M . D  . . . . . . . . . . . .  *335 Fever, mtermlttent, pIlocarpm m, by D r .  Gas-
Eye, paralysis of the muscles of, trcatment of, par Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  201 

by Prof. J. Michel . . . . . .  ; . . . . . . . . . . . . . . . . . .  1 22 Fever, marsh, sulph,!r as a prophylactIC of. . 3 5 8  
Eye, removing steel from WIth magnets . . . . . .  2 3 2  Fever, scarlet, a clmIcal lecture by Alonzo Clark, 
Eye-glasses, interesting facts concerning . . .  3 8 6  M.D . . . . . . . . . .  . . . . . .  . . ; . . . . . . . . . . . . .  . . . . . . . . . .  2 3 9  
Eye-pieces for microscopes, improved, by J. H. Fever, scarlet, fresh au for . . . . . . . . . . . . . . . . . . . 3 1 4  

Wythe, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *230 Fever, scarlet, suggestions for preventing the 
Eye-pieces for telescoIX<s and !"icrosc.opes, a spreaa of . . . .  : . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  1 '2'2 

paper by G. D. Hiscox, Illustratmg varIOus ap- Fever, typhOl�, by Aus�I.n Fli'.'�, M.D . . . . . . . . 2 5 1  
proved forms of eye-pieces , and giving formulas Fever, typhOId, curabilIty of m the prodromal 
for constructing and tables of powers . . . . . . *399 stage . . . . . . . . .. . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  3 � 0  

Eye-pieces for telescopes, impr� Nystrom's. * '2'  Fever, typhOId, cold water m, by Dr. J .  W .  Klb-
Eye-pieces, powers of, how to make an instru- bee. . . .  . .  . . . . .  . . . .  . .  . . .  . . .  . .  . . . . .  . . . . . .  . . . . . . . . .  1 '2'  1 

ment to gauge . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . *225 Fever, typhoid, diagnosis and hygiene of, by Dr. 
Eye, powers of, and instrumentation, by Dr. E. Hochheim.er . . . . . . . . . . . .  ; . . . . .  ; . . . .  ; . . . . . . .  . 409 

!toyBton-Pigott. . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  4 9  Fever, typhOId, Dr. Rothe s antISeptIC method of 
EyeSight, art of preserving, by Arthur Cheva- treating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 1  

�ier. A plain, comprehensive treatise, explain- Fever, typhoid, from well water, by Dr. J .  A. 
mg the anatomy of the eye; the phenomena of Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 
vision, and the reflection, refraction, and disper- Fever, typhoid, !,o.w to trell;t . . . . . . . . . . . . . . . . . .  1 4 3  
sion of light; the ophthalmoscope and its use ; Fever, typhOId, IS I t  contaglOus, by Dr. T . J  . M ac-
diseases of the eye, and treatment ; colored la!!'an . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20'2' 
glasses andtheir use ; hygiene of the eye ; care for Fever, typhoid, treatment of, by Dr. A. L. 
the eyes of children a n d  infants: instructions to Loomis . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  6 0  
the aged; extraction o f  foreign bodies from the Fever, yellow, infectious nature of, by Dr. J. J .  
eye ; eyewashes and their composition, and di- L. Donnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 8  
rections for their application . . .  . * 1 2 5 ,  * 1 2 '2'.J Fever, yellow, its origin, propagation, and treat-

* 1 30, * 1 36, *-. 39, * 1 42, * 1 44, * 1 4 7  ment, by Dr. A .  Stille. A valuable paper . . .  1 9 0  
Eyes, emmetropio and ametr<,lpic, some points in Fever, yellow,. microscopical observations, by 

the management of asthenopIC symptoms in ; two Dr. J. B. Marvm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1  
valuable lectures b y  O. D .  Poml'roy, M . D  . . .  2 5 5  Fever, yellow, nature 0 f poison, and prevention, 

Eyes, hygiene of, advice on . . . . . . . . . . . . . . . . . . .  1 4 '2'  bv Dr. H. D. Schmidt . . . . . . . . . . . . . . . . . . . . . . . .  , 1 8 1  
Eyes of science-telescopic, microscopic, spectra- Fiber plants of India, their cultivation, prepara-

scopic, and photographic, byR. A. Proctor . . .  305 tion, and uses, by J. W. Minchin . . . . . . . . . . . . .  40'2' 
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Fiber, vulcanized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 Fishes. odd. at the Fisheries Exhibition . . .  *413 i Food, relation of to muscular work, by Dr. w. ! Furnace, blast. anthracite. Weimer·s . . . . .  * 1 01 
Fi bers, animal. characteristics of . . . . . . . . . . . .  1 9 1  Fishing boats at the Berlin Fisheries Exhibition. i B. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339 Furnace, blast. apparatus for charging. Weimer 
Fibers, cotton. effect of the drawing and cardilJg *�41 I Food, selection and preparation of. by Miss Ruth . and Birkenbine·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3  
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O_ Fishing gear, improved . . . . . . . . . . . . . . . . . . .  *41 1  Smitn. A valuable paper . . . . . . . . . . . . . . . . . . . . .  271 I Furnace, boiler. chain fire-bars for . . . . . . . .  *244 

i Fistula in ano. new method of treatment, by Dr. Food, thrift in relatIOn to, by Dr. B. W. Richard- : Furnace, coal blast and petrol .• Caldwell·s . . .  *8 
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tinctive characteristics of the leading textile Fitting·blocks, cast iron. for boilers, strength Foods, adulteration of. from the report of Dr: Furnace, continuous, for gas distillation. Far-
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Fibers, vegetable, action of reagents on . . .  1 52 Flag, American. historical notes on. .. . . . . .. . .  83 Foods, cereal, microscop. examination of. *328 Furnace, crucible, improved . . . . . . . . . . . . . . .  * 143 
Fibers, vegetable, action of reagents on . . . . .  1 5 9  F18.llle, sensitive, apparatus for ordinary gas Foods, cost and comparative nutritive values Furnace, crucible. oscillating, Piat's . . . . . .  *21 1 
Fibrous materials apparatus for conditioning. pressure . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 8  of. by A. L: Murdock . . . . . . . . . . . . . . . . . . . . . . . . . .  124 Furnace, cruc�ble, por�ble. Pi�t·s; . . . . . . .  * 1 3 3  

Hirzel's . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  *283 FlaOle, luminoslty of, by Dr. W. Siemens . . . .  3 8 5  Foods, CurIOUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 Furnace, cruClble, repair of while m blast . .  34 
Field·glass, photographic . . . . . . . . . . . . . . . . .  *332 Flan.e, temperature of. by F. Rossetti . . . . . . .  147 Foods for the sick,l.and their modes of prepara- Furnace, new. for decomposing salt with sul-
Fig culture at the north ; a new industry ..  1 71 Flan.e� apparatus that permit of entering, by tion. by Dr. C. M. �Itzer . . . . . . . . . . . . . . . . . . . . . .  409 phuric acid. by R. C. Clapham. . .  . .  . . . .  . . . . . . .  2"0 F
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A. De lwchas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360 Foot.bridge,Manchester.open contract for. * 8 6  Furnace for burning refuse and street sweep-

II Flallles, sensitive. effect of inaudible vibrations Foot-bridge over the River Ness . . . . . . . . . . .  *80 ings, Fryer's. . . . . . . . . . . . . .  . . . . . .  *283, * 362 
Filaria in the eye . . . . . . . . . . . . . . . . . . . . .  * 1 6 8 ,  1 69 upon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1  Foot·",arlllers, car, arrangement for heatin�·. Furnace for burn'g' sulphur, Hemptinne .. *327 
Filaria sanguinis hominis . . . . . . . . . . . . . . . . . . . . .  320 Flanging Illachine, hydraulic, for boiler mak- * 1 76 Furnace for tempering steel. improved. Arm-
Fi ·e·holding appliances. by Joshua Hose .. * 1 1  ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  *300 Forage plant. a valuable . . . . . . . . . . . . . . . . . . . . .  1 1 2  �trong's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1(- 1 3  
File sharpeuer, sand blast, Tilghman's . . .  * 4 1 6  Flannel, electric. ·for rheumatism . . . . . . . . . . .  3 9 1  Force·blast blowers. Roots' . . . . . . . . . . . . . . . . .  *51 Furnace for the combustion of bituminous coal 
Files, American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 54 Flask, sulph. of iron. for photographers ...  *425 Force, transformation of, apparatus for demon- without smoke. Hoyt's. . . . . . . . . .  . . . . . . . . . . . .  * 7 1  
FUes vs. emery wheels and milling tools. b y  Flax and jute card and how i t is made . . . . .  * 1 45 strating. . . . .  . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  28 Furnace for the combustion o f  refuse matter of 

Joshua Rose. Practical suggestions on proper Flax as a carrier of disease . . . . . . . . . . . . . . . . . . . .  289 Forces, parallelogram of. discussion on, by D. cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 9 1  
use o f  the emery wheel, milling tools. buff wheel. Flax doubling. improvement in . . . . . . . . . . . . .  * 3 6 7  P .  Blackstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8  5 Furnace, for gold and silver extraction. Fryer. 
files. etc .• and grades and character of work to Flesh and fat producers for cattle . . . . . . . . . . . .  302 Forearlll, a case of injury to. and recovery, by * 1 1  
which each should be applied. Best methods Fleuss' new dIving dress. by which a diver is en- Dr. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *424 Furnace, gas. Boetius' . . . . . . . . . . . . . . . . . . . .  * 8 5  
for hard metal work. saw filing. roughing down. ab;ed to remain under water for hours . . . .  *230 Forest trees, insect destroyers of, b y  Mary E .  Furnace, gas, Casson's . . . . . . . . . . . . . . . . . . . . . . .  * 3 8  
trimming o f  castings. cylindr cal work, etc. . 63 Flight and its imitation, b y F .  W .  Brearey .. 2 0 7  Murtfeldt . . .  . . .  . .  . .  . .  . . .  . . .  . .  . .  . . .  . .  . . .  . . .  . . . . 1 3 1  Furnace, gas, for refractory products . . . . .  *360 

FilIllS, liquid. Plateau·s . . . . . . . . . . . . . . . . . . . . .  * 1 60 Floating dock, Lauria's. . . .  . . . . . . . . . . . . . . .  95 Forest trees of Canada. northern limits of . .  *390 Furnace, gas. laboratory. Griffin's . . . . . . . . . .  *20 
Filter, automatic. Robinson·s . . . . . . . . . . . . . .  *426 Floats for docking ships and raising sunken ves- Forestry, French experiments in . . . . . . . . . . . .  1 50 Furnace gases, apparatus to determine, Run-
Filter, carbon. siphon . . . . . . . . . . . . . . . . . . . . . . .  *262 sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3 0  Forest", ihlluence of on watercourses. by David te's . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . .  *393 
Filter, centrifugal, Autier and Allaire's . . . . .  *29 Flocking Illachine foryarn . . . . . . . . . . . . . .  * 1 3 7  D. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 7  Furnace gases. removal of noxious vapors ..  299 
Filter, cheap and efficient. for industrial works. Flooring, concrete . . . . . . . . . . . . . . . . . . . . . . . . . . .  338 Forged checks, Sir Henry Bessemer's plan of Furnace, glass. Richman's . . . . . . . . . . . . . . . . .  * 1 3 7  

how to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *404 Flooring, fire-proof. Cozens-Hardy's.. . . . .  . .  8 2  color printing t o  prevent the alteration of finan- Furnace grates, smokeless. Regan's . . . . . . .  7( 8 6 
Filter, gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 7 Flooring, fire-proof. plan for . . . . . . . . . . . . . . .  *70 cial paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 Furnace, new, for iron and steel. Lyttle's . .  * 24 
Filter, intermittent. Denton·s . . . . . . . . . . . . . . .  *56 Floors, best, for stables. . .  .. .. . . . . . . . . . . . . . . . .  66 Forgerills, detectnn of by the microscope, by Furnace, puddling. Abbott's . . . . . . . . . . . . . . .  *140 
Filter, rapid. Mailmen's . . . . . . . . . . . . . . . . . . . .  *215 Floors for horse stables, best materials for ..  308 Prof. J. H. Wythe . . . . . . ... . . . . . . . . . . . . . . . .  : . . . .  2 5 8  Furnace, pudd.ling. Casso�-Dormor . . . . . . .  ')1 2 5  
Filter, rotary. Perret's . . . . . . . . . . . . . . . . . . . . . . . .  *67 Floors, how to construct. . . . . . . . . . . . . . . . . . . . . . .  1 3 0  Forgeries, photographIC and otherWlSe, pro- Furnace, puddlmg. new. Mlddleton s . . . . . . .  *33 
Filter, self-regulating. for photogra]Jhers. * 1 8 7  Floors, vaulted. mode of constructing .... . . .  * 4 6  tecMon against, by John Spiller . . . . . . . . . . . . 240 Furnace, puddling, retort, Price's. . . . .  . . * 108 
Filter, self-regulating. for silver baths . . . .  * 1 8  7 Flora of New Caledonia . . . . . . . . . . . . . . . . . . . . . . .  *21 Forges, smithy. steam blower for. Korting. * 3 9  Furnace, regenerating. Ponsard's . . . . . . . . .  * 1 4 8  
Filter, sponge. improved . . . . . . . . . . . . . . . . . . .  -1('343 Flora of North America, geological history of. Forging haInlllers, and stamps. Longworth'� Furnace, shaft, for refining cast iron . . . . . .  * 248 
Filter, sponge. Perret's . . . . . . . . . . . . . . . . . . . . .  *426 by Dr. J. S. Newberry. A very interesting and *8ti Furnace slag, some new uses of . . . . . . . . . . .  199 
Filter, universal. Platt's . . . . . . . . . . . . . . . . . . . .  * 162 valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 Forging Olill, Saint Chamard ; general descrip- Furnace, smoKe-consuming. Gowthorpe's. *320 
Filte ring and percolating stand. new . . . . .  * 1 09 Floral design, suggestions in, by F. Jlldward tion of the works, with plans, and illustrations Furnace, smoke-consuming, new . . . . . . . . .  *424 
Filtering and purifying water . . . . . . . . . . . . . . .  195 Hulme . . . . . . . . . . . . . . . . . . .  * 1 5, * 1 8-, -1('28, *34 of machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *303 Furnace, smoke-consuming. tests of a . . . . . .  228 
Filtering apparatus, new . . . . . . . . . . . . . . .  * 168 Florida, Gulf Coast of. a s  a residence lor in- Forgings, large, from the Krupp factory, at the Furnace, sul]Jhide of carbon. Labois' . . . . .  * 299 
Filtering apparatus, Farquhar and Oldham. valids, by R. J. Levis, M.D . . . . . . . . . . . . . . . . . .  * 3 7 1  CentenniaL . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  27 Furnace·Ceeder, new. Smith's . . . . . . . . . . . .  * 1 3 8  

*276, *291 Flounder, eye� of . . . . . . . . . . ... . ... . . . . . . . . . . . . ; 7 1  Forts, armor plate, experiments o n at Shoebury- Furnace·Cee�er, Schultz's . . . . . . . . . . . ... . . .  * 1 59 
Filtering app. for viscid liquids, Elsden's .. *293 Flour, analYSIS of; de�cnptlOn of a slml?le ness . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  : . . . . . . . .  *406 Furna.ces, B!cheroux system of. apphed to the 
Filtering apparatus. rapid. simple . . . . . . . . .  *28 1 method by means of whlCh any one can eaSIly Fossil bones, an address to, m a prn'ate museum, puddlmg of Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *344 
Filtering apparatus, 8churicht's . . . . . . . . . .  *421 ascertain for himself the food value of any sam- by J. S. Lippincott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268 Furn�ces, blast. of Bethlehem, Pa . •  Iron WorkR. 
Filtering cister"� Moscucci's . . . . . . . . . . . . .  *145 pIe of flour. by Dr. A. T.  Cuzner . . . . . . . . . . . .  *414 Fossil fields of Southern Oregon. by C,  H. Stern- *93 
Filtering press, high pressure, BertiR-G
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" Flour and bread. improved process for the de- berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427 Furnaces, blast. of Great Britain . . . . . . . . . . .  1 8  

te(·tion of alum in. by A .  W. Blyth . . . . . . . . . . .  329 Fossil Cootprints . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 Furnaces, blast. process of applying oxygenated 
Filtering press, hydraulic. for treating oleagin- Flour dressing, machine, Victor . . . . . . . . .  * 17 3 Fossil Corests of the volcanic Tertiary forma- air in, Horn bostel's. . . . . . . . .  . . . . . . . .  . . .  . .  . . . . .  8 3  

ous seeds. Laurent and Collot's . . . . . . . . . . . . .  -1(-3 58 Flour, fancy middlings. process of making. . 1 3  tionsof the Yellowstone National Park, by W. H .  Furnaces, blast, substitution in of liquid vapor-
Filter-press for retaining the most finely Flour from sproute� wheat. how to dete,ct . .  422 Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  ; .  * 1 8 0  ized and gaseous hydrocarbons for solid fuel. by 

divided precipitates. by J. E. Foakes . . . . . .  *391 Flour grinding, hIgh. Austro-Hungarmn ; "the Fossil lovers, the ; Bret Harte s madrIgal and C. Pflagge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-3 
Filter·press, twisting. Gig-ot's . . . . . . . . . . . . .  *293 Bmla-Pesth mills . . . . . . . . . . . . . . . . . . . . .  1 1 9, * 1 3 7  • Ann Gelica's reply . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 Furnaces, boiler. combustion of coal in . . . . .  1 9 1  
Filter·press, Von Gross-Klanin's . . . . . . . . .  *337 Flour Illaking, cost of power i n . . . . . . . . . . .  365 Fossils, age of, possible sources of error in com- Furnaces, combustion in. heated air for . . . .  1 0 7  
Filters, asbestos. by P .  Casamajor . . . . . . . . . . .  3 8 0  Flour, microscopical examination of ; a method puting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 8  Furnaces, crematory. Siemens' . . . . . . . . . . . . * 264 
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Filter!§, silicated carbon and spongy iron . . .  1 6 5  Flour lUill, disintegrating Carr . . . . . . .  , . .  3(- 1 5 7  Foundations, cylinder. excavator for sinking. Furnaces, foundry portable, Piatt's . . . . . .  * 1 8 0  
FUter'!l water. the utility of . . . . . . . . . . . . . . . . . .  209 Flour mill. extensive, at Malters, SWItzerland : Diack's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 03 Furnaces, gas. Bicheroux's . . . . . . . . . . . . . .  * 62. 8 4 
Filth ruseases in rural districts, by Dr. A. L. full details of arrangement, with plans and sec- Foundations, new method of constructing. by Furnaces, gas generating. byF. Lurmann . * � 5 1  

Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0 4  tional elevations . . . . . . . . . . . . . . . . . . . . . . . . . . .  *412 U . U. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *16 Furnaces, gas. new method o f  distributing 
Filtration, rapid. of the carbon in castironand Flour mill machinery. cost and depreciation of. Foundations, pneumatic . . . . . . . . . . . . . . . . . .  *218 flames in, Klattenhoff's . . . . . . . . . . . . . . . . . . . . .  iI 396 

steel analYlles, device for . . . . . . . . . . . . . . . . . . .  *216 by A. J. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202 Foundationst submarine ; a description. with Furnaces, glass. and others, by C. Colne . . . .  2 0 1  
Filtration, facts concern'g, by C. Symes. *395 Flour mill, Niagara Falls . . . . . . . . . . . . . . . . . . .  * 1 5 6  dimensions and scale drawings of the apparatus Furnaces, hot-blast stoves for. Cowper's. * 235 
Finger rings, gimmal . . . . . . . . . . . . . . . . . . . . . . .  *43 Flour mill. Oliver Evans', of 1783 . . . . . . . . . . .  * 163 employed a t Polar Harbor, Austria . . . . . . . . . .  *30 Furnaces, hydrocarbon, impr .• Ramsden's . . .  ·K 8 
Firearlns, manufacture of . . . . . . . . . . . . . . . . . .  *25 Flour mill, poroolain cylinder, Wegmann . .  *37 7 Foundations, the various ikinds of. and best Furnaces, ore. improvea. Eames' . . . . . . . . . . .  *4 5 
Firearllls, recoil motion. appar., to study.*269 Flour mpl. roller, St. P�ul ;; . . . . . . . . . . . . . . . . .  * 347 way of dealing .with: them. by W. C. Street . .  323 Furnaces, regener:ativ�. for gas retorts . . .  *401 
Firearllis-, small, manufacture of near Birming- Flour mIll. Washourn A . . . . . . . . . . . . . . . . .  ·*246 Foundry, prehlstorlC, at Bologna . . . . . . . . . . .  149 1 Furnaces, revolvmg. Improved, Godfrey and 

ham. England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  Flour mill, Washburn, explosion of, 1878 . . .  * 1 3 3  Fountain, bronze, design for . . . . . . . . . . . . . .  *400 Howson's . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  * 1 0 1  
Fire bars, chain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *244 Flour mIlling machiner, at the Paris Ex. * 1 7 3  Fountain, circulating, Bourdon's; instrument I Furnaces, smoke-burning, byF.C . Smith. *420 
Fire bar, rocking. new . . . . . . . . . . . . . . . . . . . . . .  * 129 Flour milling, modern, m England, by Henry for illustrating a la w in hydrodynamics . . .  * 389 Furnac�!, .. steam boiler, for smoke prevention. 
Fire blight on fruit trees, by T. J. Burrill . . 2 5 8  Simon . .  ; . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  341 Fountain for boiling wort, Pontifex and Wood's. by Jno. w. Hilli C.E . ... . . . . . . . . .  : . . . . . . . .  ; . . . .  2 1 3  
Firebox, Kaselowsky's . . . . . . . . . . . . . . . . . . . . . . .  *59 Flour mIllmg, new process . . . . . . . . . . . . . . . . . . .  1 1 1  * 3 9  Furnaces, stee -meltmg, new. I n  Russm . . . .  122 
Firebox, locomotive. Pennsylvania R.n . . . .  *21 Flour milling, new process. Jones' . . . . . . . . .  * 1 1 5  Fountain, Heron's . . . . . . . . . . . . . . . . . . . . . . . . .  *404 Furniture, Chippendale . . . . . . . . . . . . . . . . . . . .  *389 
Fire-brick and terra cotta, how made, by A. Flour milling, origin o f  the new process of A by Fountain, mural,i n majolica . . . . . . . . . . . .  * 1 6:1 Furniture, dining room, desigus for . . . . . . .  *342 

McL. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208 Albert Hoppin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 7  5 Fourth state of matter, Prof. Gintl's refutation Furniture, English. old . . . . . . . . . . . . . . . . . . .  *422 
Fire·dalllp, apparatus for measuring . . . . . * 1 92 Flour Olills. American, needs of . . . . . . . . . . . .  256 of the hypothesis of . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 FurnHure, English. examples of . . . . . . . . . .  *391 
Fire·d"Olp detecter, acoustical. Forbes'.*200 Flour mills. explosion o f  a t Minneapolis, cause Fourth state ot matter, theory, a refutation of. Fu.rnitnre, ?ome-made • . or what .may be done 
Fire·dalnp explosion, improved apparatus for by S. F. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194 by Dr. J. Pulrlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 Wlth a few stIcks. BeautIful furmture from or-

preventing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '* 305 F lour mills, roller. by Oscar Ocxle, C.E, . . . . .  *39 Fo",ling·piece shot. velocity of, Mayer'S expe- dinary materials. Two examples of fire screen. 
Fire·dalllp in mines, apparatus for the detec- F lour mills. roller. Gauz's Mechwart's . . .  * 166 riments on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 book rack, card stand. stand or pedestal for stat-

tion of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *255 Flour mill§. the steam engine as a motive power Fractures of the leg. new apparatus for. by Dr. nary, plaques. etc. All easily made . . . . . . .  -1(· 3 1 8  
Fire·dalllp photoOlete! .. Liveing's . . . . .  *�53 for, by J . .1<'. Tallant, M.E . . . . . . . . . . . . . . . . . . . . .  233 O .  J. Croskery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *5 5 Furniture, parlor, cheap. designs for . . . . .  *395 
Fire depart.lJlent� New :t ork, celerity of. *28 1 Flour roller mills and mijling as practiced at F ragrant ",oods, descr�ptionof�any . . . . . .  l 72 Fusing disk. Reese's . . . . . . . . . . . . . . . . . . . . . . .  *260 
Fire engine, Goula's . . . . . . . . . . . . . . . . . . . . . . . . .  *27 Buda-Pesth. uyW. B. Hardmg . . . . . . . . . . . . . . . .  3 4 1  Fralne",orks, stresses m. graphlC treatment of. 
Fire engine, stC!l;m, Erglis)! . . . .  ; . . . .. . . . . . .  *371 Flour trade, American . . . . . . . . . . . . . . . . . . . . . . .  240 by R. H. Graham, C.E . . . . . . . . . . . . . . . . . . . . . . .  *402 G 
Fire escape, fol<ling. SchWIeger s . . . . . . . . . .  *390 Flour tester, or aleurometer . . . . . . . . . . . . . . . .  *99 Franklin Search Expedition, American . .  *269 
Fire engine pump, improved . . . . . . . . . . . . . .  * 1 20 Flour, yieldof,per horse power. by.H. F. Weller. Franklin's place in science . . . . . . . . . . . . . . . . . .  241 Galenus, Claudius, writing's of, by Dr. George 
Fire engine, steam. Flaud and Cohendet's. *364 67 Franz·J oseC Land. second voyage of the Eira Jackson Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 
Fil'e engine, tug. and dredger combined. *204 Flo",er·pot stand in bronze, design for ..  * 5 5  to. by Mr. Leigh Smith . . . . . . . . . . . . . . . . . . . . . . . .  378 Galileo and the Inquisition . . . . . . . . . . . .  1 73, 1 75 
Fire engineer, the architect, and the under- Flo",er·pots and vases, turf, how to make. by Freezing, explosions by . . . . . . . . . . . . . . . . . . . .  *251 Galley, Venetian. the Bucentaur . . . . . . . . . . . . .  *62 

writer, an address by Edward Atkinson. A val- A. D. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 Freezing Illixtures . . . . . . . . . . . . � . . . . . . . . . . . .  252 Gallery of Victor Emmanuel at Milan . . . . .  * 3 1 4  
uable naper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : • . . .  250 Flo",ers and insects, geological antiquity of. b y  Freezing mixtures, serviceable, recipes for . 8 9  Galleries of the Institute of Painters in W ater 

Fire engines, how to get large streams 
.r20� Dr. J. E. Taylor. A valuable and interesting Fresco painting, designs by A. Schill . . . . . .  * 1 02 Colors. London . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *400 

... paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 Fresenius, Prof. Karl Remigius, the chemist. Gall·fiy, rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *428 
Fire extinguisher and alarm. automatic. Max- Flo",ers and insects, mutual relations of . . . .  298 Biographical sketch and portrait . . . . . . . . . . .  * 3 1 8  Galliulll, new metaL . . . . . . . . . . . . . . . . . . . . . . . . .  128 

im''' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *350 Flo",ers and their unbidden guests . . . . . . . . . .  1 8  5 Friction between tires and rails, diminution of. GalliuIn, new metal, by L .  d e  Boisbaudran. 5 
Fire extinguisher, automatic. Grinnell's. 41 0 Flo",ers, artificial, luminous. how made . .  * 18 6 by D. McDowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1  Galliulll, new metal. discovery of . . . . . . . . . . .  *27 
Fire extinguisher, Fawcett's. . . . .  . .  . .  . . . . . .  * 420 Flo",ers, etc . •  how to take copies of. . . .  . . . . . 64 Friction experiDlents, first report on. by B. Galveston harbor. Texas. improvement of .. * 1 6  
.Fire extinguisher. history o f  . . . . . . . . . . . . . . . . .  3 5 8  Flowers, coloring matter of, by Prof. J .  B .  'l'ower . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  *419 Galvani, Luigi. Brief biographical sketch. with 
Fire extinguishlllent, progress i n  . . . . . . . .  248 Schnetzler . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 7  Friction gearing, Goubet's . . . . . . . . . . . . . . .  * 3 3 7  engraving of the statue erected to him at Ro-
Firegrate, smoke-consuming, .. Glow " . . . .  *323 Flo",ers, colors OI.hby Grant Allen . . . . . . . . . .  326 Friction in solids and fluids . . . . . . . . . . . . . . . .  *366 10gna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1: 224 
Flre�rate, revolving. Barber's . . . . . . . . . . . . . .  * 54 Flo",ers, double. t e production of . . . . . . . . . . 284 Friction Inaclo.ine for producing hcat . .  *2 71 Galvanic batteries, a description. with illustra-
Fire nazard, explosion as an unknown . . . . .  28 8 Flo",ers, fertilization of by humming birds.225 F riCtiOD Illatches asa cause of fires. . .  . . . .  353 tions, of nearly all of the different kinds in UEe, 
Fire, how to prevent the rapid spread o f  . . . . .  205 Flo",er", hardy, for midsummer, by William Friction, new investigation of one of the laws byG. M. Hopkms. . . . . . . . . .  * 1 5 7, * 1 5 8, * 1 59 
Fire, howproduced among savage tribes . . .  ,,,392 Falconer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 of, by A. S. Kimball. . . . . . . . . . . . . . . . . . . . . . . . . . .  76 Galvanic batteries, descriptions of several new 
Fire, remarkable. caused by lightning . . . . . . .  1 8  7 Flo",ers, objects of sex and odor in. by Thomas Fogs and their causes. by R. A. Proctor . . . . . .  1 7 3  forms-Slater's, Howell's, McCarty's, Ergstrom's, 
Fire risks of malting, fermentation, sizing, and , Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194 Frost, glazed, how produced . . . . . . . . . . . . . . . . .  l 7 Ii and Gutensohn's . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  238 

dyein!\" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376 , Flo",ers, sugar in the nectar of, by A. S. Wil- Fruit .,ulture, the latest advances in . . . . . . .  165 Galvanic batteries� (see Batteries). 
Fireplace, ventilating, improved . . . . . . . . . * 11 0 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 5  Fruit essences, artificial, formulre for makin� Galvanic combinatIOns, different, chemical 
FireprooC bnndings,. suggestions for con- Flues, boiler. corrugated, ]'ox's . . . . . . . . . . . .  *293 by Prof. Maiscn . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  1 9 ti  energy and electro-motive force of, b y  Julius 

structing, by Isaac P. Noyes . . . . . . . . . . . . . . .  322 Flullles and their construction . . . . . . . . . . . .  *362 Fruit evaporator, a good type of . . . . . . . . . .  1 32 Thomsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279 
FireprooC construction . . . . . . . . . . . . . . . . . .  *86 FluDles, lumber. of California . . . . . . . . . . . . . . .  *95 Fruit .. how to keep . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 Galvanislll, medical uses of: abstract of a clini-
Fi .. eprooC construction. b y F .  Schumann, C. E.: Flullles, lumber, mode of construction, etc .. 1 1 6  Frnit nouses, notes on . . . . . . . . . . . . . . . . . . . . . . .  63 cal lecture by Prof. Henry G. Piffard, M.D . .  1 5  

a v91uable practical paper . . . . . . . .  * 1 37, * 1 3 8  Fluorescence, the phenomena of, by E .  H .  F ruit sirups, fourteen recipes for . . . . . . . . .  293 Galvanizing iron wire, zinc bath for . . . . . . .  * 3 4  
FireprooC construction. b y  N. H .  Hutton. . .  1 0  Hodges. A n  account of some of the more inter- Fruit sirups, recipes for. by F. W. Neynaher. 23 Galvanizing, or the process of coating articles 
FireprooC construction. b y  R .  G .  Hatfield . .  198 esting and remarkable facts that have been Fruit trees, barren, potash for . . . . . . . . . . . . . .  390 with lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
FireprooC ftooring, plan for . . . . . . . . . . . . . . .  *70 learned in recent � ears in regard to the phenom- Fruit trees, newly set. how to prune . . . . . .  *109 Galvanizing process for iron . . . . . . . . . . . . . . . .  1 7 6 
FireprooCfillish for fabrics . . . . . . . . . . . . . . . .  245 ena of H internal dispersion," along with histori- Fruit trees, trained, French exhibits of . . . .  * 1 32 Galvanization of iron. zinc bath for . . . . .  * 161 
FireprooChouses, cheap ; description o f  model cal notes on the earher discoveries therein . .  25 5 Fruits and vegetables grown i n  Florida. profits Galvanollieter, aperiodic. new form of. 

fire-proof houses erected in Chicago . . . . . . . . .  *91 Fluoric acid, its preparation and use in glass en- on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 Deprez's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *346 
FireprooC paper and ink for documents . . .  158 graving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 0  Fruits, how nature sweetens. by Dr. James R. GalvanoIneter, astatic. Deprez's . . . . . . . . . .  *308 
FireprooC tissues, especially curtains, ball Flushing apparatus, intermittent, Cuntz's, Nichols . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  379 Galvanollleter, bifilar. Wiedemann's . . . . .  *421 

dresses, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 *382 Fruits, cultivation of. useful hints on . . . . . . .  349 Galvanollleter, Deprez's . . . . . . . . . . . . . . . . . .  * 241 
FireprooC to",ns of the River Plate . . . . . . .  389 Flushing closet, automatic, Adams' . . . . .  *321 Fruits, how to can and preserve . . . . . . . . . . . . . 305 Galvanollleter for demonstrating the internal 
Firepulllp, steam, and fire extinguisher, Hemp- Flying machine, new. Lewis' . . . . . . . . . . . . . .  *90 Fruits preserved with sugar : valuable recipes for current transmitted through the liquid within a 

tinne's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *327 Flying machine. Slmmonds' . . . . . . . . . . . . . . . . . . .  *6 marmalades or jams, fruit pastes, fruit jellies. voltaic cell. by C_ W. Cooke. C.E . . . . . . . . . . . . *200 
Fires, carbonic acid gas asa n extinguisher of, 6 5  Flying Illachines, a presentation of a few and compotes and brandied fruits, oy J. W. Par- GalvanoOletelj mirror. convenient arraI1,!<e-
Fires, colored, for parlor theatricals. how to truths that are constantly overlooked by eX]J"ri- kinson . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . .  . .  . . . .  96 ment of. by A . .1<'. Delafield . . . . . . . . . . . . . . . . .  * 126 

make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  317 menters on these apparatus . . . . . . . . . . . . . . . . .  3 7 1  Fruits, small. u y W  _ D. Philbrick . . . . . . . . . .  : .264 Galvanollleter, or ampere-meter, solenoid, 
Fires, colored. used in pyrotechny. recipes for. Fly·",heel accident, with drawings. showing the Fruits, small. culture of . . . . . . . . . . . . . . . . . . . . . .  3 8 6 . Blyth's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 9 

by S. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 faulty construction of the fly-wheel ; the reasons Fruit�-, West Indian . . . . . . . . . . . . . . . . . . . . . . . . . .  298 I Galvanollleter, Sabine's . .  · . . . . . . . . . . . . . . . .  *361 
Fires, recent. and their lessons to fire depart- for the breakage ; with practical directions for Fry, Howard. railway engineer. Biographical Galvanollleter, simple. Dubois' . . . . . . . . . . .  *371 

menU! and builders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372 the avoidance of such occurrences, by Joshua sketch, with portrait . . . . . . . . . . . . . . . . . . . . . . . .  *387 Galvanoscope1- the most sensitive, by Prof. E. 
Fire·screens in enameled sheet iron . . . . . .  * 1 03 Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *30 Fuchsin in Bright's disease . . . . . . . . . . . . . . . . . . .  259 Von Fleisch!. Description of the position. ap-
Fire-screens, ornamental. how to make . .  *3 1 8  Fly·",heel accidents and their causes . . . . . . .  38 Fuef.ians at the Jardin d'Acclimatation . .  *308 pearance. and general properties of the nerves 
Fire, smouldering, and spontaneous iguition ; Fly.",heels and pulleys. how to balance .. *221 Fue , amount necessary to smf'lt ton of iron. 8 3  and muscles of a frog, and of some experiments 

notes on some unconsidered causes of fires .. 227 Foalll, dried. how to prepare. by R. Brooks. *300 Fuel, calorific power of ; and on Thompson's cal- that may be performed therewith . . . . . . . . . .  *41 6 
Fire",ork formulre ; colored lights ; colored Fodder corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 4  orimeter. by J. W. Thomas. E'.C.S . . . . . . . . . . .  2 8 8  Galllgee's ammonia engine . . . . . . . . . . . . . . . . .  *28 1 

stars for rockets ; rocket composition ; composi- Fodder, how to preserve . . . . . . . . . . . . . . . . . . . .  *70 Fuel, coal-dust, appara�us for burn.ing . . . . . .  *82 Gang Illill, iron frame. Wickes' . . . . . . . . . . . .  *401 
tion for ]Jin-wheels ; 34 recipes . . . . . . . . . . . . . . .  3 1 7  Foehn of Greenland . . . . . . . . . . . . . . . . . . . . . . . . . .  410 Fuel, coal refuse, machme for makmg . . . . .  *360 Gang:rene, treatment ofbJT hot water . . . . . . .  1 76 

Fire works, how made ; general description of Fog signal, or siren steam, Brown's . . . . . . .  *49 Fuel, comparative values of coal and gas as . 2 1 6  I Gap·lathe, screw cutting. Thuillier's . . . . . .  *37 5 
. process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *209 Fog signals. by J. R. Wigham . . . . . . . . . . . . . . . . .  1 5 1  Fuel, economy of, and prevention of smoke . 1 60 Garden, flower .... color in . . . . . . . . . . . . . . . . . . . .  *427 
Fireworks, Japanese, how made . . . . . . . . . . . .  1 39 Fog signals, acoustic. experience with . . . . . . .  *12 Fuel, economy of in steam engines . . . . . . . . . . . .  3 9 1 Gardens, by reter Henderson. Valuable in-
Fish culture. A practical paper, by G. Fennel. Food adulteration. laws of Wisconsin ag'st . . .  237 F uel·Ceeders, McMillan's . . . . . . . . . . . . . . . . .  * 319 struction for the cultivation of many kinds of 

giving full directions for the construction of Food and energy of man. by Prof. De Chaumont. Fuel, gas as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 , 1 78 vegetables and small fruits . . . . . . . . . . . . . . . . . . .  1 3 4  
apparatus for breeding trout and salmon. for F.R.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 0  Fuel, gaseous. b y L .  T .  Wright . . . . . . . . . . . . . . .  4 2 7  Gardens, floating, o f  Lake Srinagar, India.*28 7 
taking theeggsfrom the fish. impregnating them, Food antlllals, chemical composition of. by Sir Fuel, liquid, apparatus for burning, Leuts" Ar- Gardens, public, Victoria. London . . . . . . . . .  *305 
etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 2  B. Lawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397 temeff's. and Brandt's . . . . . . . . . . . . . . . . . . . . . . .  *403 Gas absorber, improved. Gore's . . . . . . . . . .  *128 

Fish·hatching apparatus, imp., Wilmot's .. *40 Food, chemical investigation of value of . . . .  244 Fuel, petroleum as . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 31 ' Gas analysis, Goodwin's method of . . . . . . .  * I I I  
F ish·hatching apparatus, St. George's . .  *410 Foodmaterials, recent modifications inthe manu- Fuel, tan-bark, machine for making, Masson's, Gas, analysis of. apparatus for. Orsat's . . . . .  *250 
Fish, living. apparatus for transporting, Hain- facture of. by J. W. Mallet . . . . . . . . . . . . . . . . . . .  237 *245 Gas and coal. comparative values of the fuel of 

mer·e's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *23 Food, new. for cattle . . . . . . . . . . . . . . . . . . . . . . . . . .  200 Fuel, water gas as, by G. S. Dwight. . . . . . . . . .  53 the future ; curious speculations about the 
Fi .. h, plaster casts of, how to make . . . . . . . . . .  126 Food, physiology. and force. byDr. E. L. Sturte- Fuels, liquid ; abst. of paper by H. Aydon . .  1 1 9  wastes of coal. by Geo. S. Dwight . . . . . . . . . . . .  2 1 6  
Fish p('nd, how t o  make . . . . . . . . . . . . . . . . . . .  *240 vant. An interesting paper presenting many 'Fuels, liquid, for steam engines, recent experi- Gas and coal fire grate. Siemens' . . . . . . . . . . . .  *266 
Fish, relative value of as food . . . . . . . . . . . . . . . .  285 valuable and instructive facts. Food a form of menU! with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238 Gas and electricity as heating agents . . . .  ' "  .276 
Fish, transparent . . . . . . . . . . . . . . . . . . . . . . . . . . .  *250 force ; the animal a product of force or forces ; Fulling Illachine, Huguenin's . . . . . . . . . . .  *305 Gas and electricity. facts about . . . . . . . . . . . . . . . .  259 
Fisheries Exhibition, International. Berlin, ex- definition of H work ; "  the amount of force de- Fulling Illill improved . . . . . . . . . . . . . . . . . . . .  *327 Gas and electricity. the light and energy of, by J. 

hibi' s at . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *236, *240 rived from various articles of food . . . . . . . . . . .  1 8 6  Fulling Illtlls, waste water of. how to utilize. T. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 Fisheries Exhibition. London. 1883 . .  *3 8 5,. 393 Food preservation, Rarff process . . . . . . . . . .  3 3 2  1 8 1  Gas and gas making. An interesting and in-
FI .. heries Exhib., London. U.S. exhibit at. * 4 1 2  Food products, American. export o f  to Eng- [ Fun/.!:i, oxalic aCi.d in, b y  W. M. Hanilet. . . . .  92 struct�ve paper. by L. P. Gratac�p. Ph.B., giving 
Flsherles o f  Jal2an . . . . . . . . . . . . . . . . . . . . . . . . . . .  372 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199 , Fur.bearing ammals of Mame . . . . . . . . . . . . . .  3 1 6  a detailed account of the materIals and appara-
Fisheries, Spamsh, at Fisheries Exhibition .421 Food products at Paris Exhib . . . .  145, 1 5 1 ,  1 5 5  ' Fur trade, N_ American, history and progr . . .  280 tus used in making illuminating gas, and al90 of 
Fishes, eye-like spots in, byF. J. Bell . . . . . .  *301 Food products in tin, American. analysis . . . .  246 Furnace, automatically-fed, Rober's . . . . . .  *271 the process of manufacture . . . . .  1 8 8 ,  192, 1'99 
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Gas and gas making, by Samuel Dalziel. . . . . .  3 1 3  Gas, pressure-gauge for. improved . . . . . . . . . . .  * '76 Gelatine emulsion process, sensitive . . . . . . . . .  122 1 Glass, manufacture of, in connection with blaet 
Gas and water mains, hydrostatic joint for. * 1 09 Gas process, Lowe, a qnestion in gas Chemistr

9
y
8

, Gelatine emulsion process, theory of, by Dr. H. furnaces . . . . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . . . . . .  . .  . .  . . .  .. 45 
Gas, apparatus for heating by, Gomez's . . . .  *41 '7 W. Vogel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  231 Glass melting ovens, notes on . . . . . . . . . . . . . . . .  1 1 6  
Gas as fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '7 5, 1 '7 8  Gas process, Lowe, as used at Baltimore . . . . . .  1 1 4  Gelatine emulsion, substitute for ground glass. Glass of Murano, ancient and modern, by James 
Gas as fuel for fire-grates . .  ' "  . . . . . . . . . . . . . . . . .  259 Gas process, the Lowe. . . . . . . . . .  . . . . . .  . . . . . . . . . .  5 3  Improved mode of photo-engraving ; gelatine I Jackson Jarvis . .  . . .  . .  . .  . . .  . . .  . .  . .  . .  . . . .  . .  . . .  A12 
Gas washer and scrubber, Anderson's . . . .  *192 Gas producer, Tessie . . . . . . . . . . . . . . . . . . . . . .  *240 emulsion soluti9ns for d�veloping gelatine Glas" pictures in, designs for . . . . . . . . . . . . . .  *3'70 
Gas blowpipe, Wenham's . . . . . . . . . . . . . . . . .  *200 Gas, production and use for the purposesof heat- plates ; photo pamt for machmery . . . . . . . . . . .  366 Glass plates and lenses, how to make . . . .  9'7, 8 1  
Gas burette, simple, Bunte's . . . . . . . . . . . . . . .  *101 ing and motive power, by J. E. Dowson . . . . .  3 3 4  Gelatine emulsion with the addition of resin, by Glass, plate, how made . . . . . . . . . . . . . . . . . . . . . . .  340 
Gas burner analyzer . . . . . . . . . . . . . . . . . . . . . .  *336 Gas purification, new processes of, based on the Fr. Wilde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 Glass, plate, manufacture of . . . . . . . . . . . . . . . . .  238 
Gas burner, Clamond's . . . . . . . . . . . . . . . . . . . . . . .  *408 utilization of its impurities in the production Gelatine elDulslons and plates for photogra- Glass ruling, action of diamond in . . . . . . . . .  412 
G as burner for heating purposes, Ehret's . . . .  *29 ' 0 f commercial salts, b y  G. Valentine . . . .  * 3 0 5 phY�Jlractical hints 0 n the manufacture of by Glass, silvermg, Leclerc's process . . . . . . . . . . . .  224 
(�as burner for singeing machines, new . . . .  *41 '7 Gas purifier, M M. Pelouzeand Audouin's.*234 W. K. Burten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  330 Glass, soluble, use of in tlie textile industry. by 
Gas burner,Marini and G oegler's . . . . . . . . . . .  *302 Gas purifier, �till's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 8  Gelatine, explosive, Nobel's tests of . . . . . . . . .  341 H. Grothe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 
Gas burner, new and remarkable, Wallace's ..  5 '7  Gas regulator, improved . . . . . . . . . . . . . . . . . .  *108 Gclatine, impurities in . . . . . . . . . . . . . . . . . . . . . . .  264 Glass specula, new method of grinding, by 
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Grasses, American, composition of, byC. Rich-
ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336 

Grasses of New Zealand, valuable . . . . . . . . . . . .  246 
Grass trees of Australia . . . . . . . . . . . . . . . . . . . .  *423 
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Grasses for lawns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414 
Grate, fire, revolving, Barker's . . . . . . . . . . . . . . .  * 5 4 
Grate for gas and coal, Siemens' . . . . . . . . . . . .  *266 
Grates, furnace, smokeless, Regan's . . . . . . . . .  *86 
Gravel drier, Duish's . . . . . . . . . . . . . . . . . . . . . . . . . .  *7 
Gravity, lunar disturbance of . . . . . . . . . . . . . . . . 314 
Gray"Asa, the emine�t America,n botanist. Sketch 

of lne and labors, WIth portraIt . . . . . . . . . . . .  *207 
Grease, extraction of from wool; description of 

a process by means of which the raw material 
may be treated so as to yield not only a better 
quality of product, but also a substance of great 
value to both the woolen manufacturer and the 
leather dresser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 

Grease traps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -:;'32 
Great Salt Lake, byM. E. Jones . . . . . . . . . . . .  413 
Grecian antiquIties . . . . . . . . . . . . . . . . . . . . .  *421 
Greenheart, Demerara, in shipbuilding . . . .  418 
Greenhouse and grapery short description of 

such kinds of grapes as are best adapted for 
culture under glass . . . . . . . . . . . . . . . . . . . . . . . . .  40 

Greenhouses, benefit of solar heat in . . . . . . .  l05 
Greenhouses, cheap, and how to heat them, 
by Peter Henderson ; how to obtain perfect 
draught, excellent plan for furnace construc-
tion, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *62 

Greenhouses for lettuce growing, structure of, 
by W. D. Philbrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304 

Greenhouses, how to build . . . . . . . . . . . . . . . .  *141 
Greenhouses, small ; description of several 

grecnhouses, with cost, modes of heating, ven-
tilation, etc., with some improvements . . . . . .  1 50 

Greenland expedition, Nordenskjold's . . .  ;(-409-, 
;(-414, *42� 

Green Mountains, the age of . . . . . . . . . . . . . .  228 
Gregynog Hall, Eng . . . . . . . . . . . . . . . . . . . . . . .  *372 
GrUHths, Robert, .. father of screw propellers." 

lliograpil ical sketch . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 
Grille, iron, for door-head ; alsoportionof screen 
from the chapel of St. Anastasia, Verona.*145 

Grille" wrought iron, and cast iron stairs, de
signea by Messrs. Kropf and Diebitsch . . . . .  *60 

Grilles, wrought iron, designed by A. Narten; 
lamp post, by W. Wollaneck . . . . . . . . . . . . . . . . . .  *44 

G�lndelia robusta as a remedy for rhus poison; mg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9" 
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GrindIng and polishing, by Joshua Rose. A val

uable paper, gwing a thorough descriptIOn of all 
the appliances employed in grinding and polish
ingmetals, with directions for use . . . . . *311.*34 

Grinding and polishing machine, stone . . .  *261 
Grindstones of the sixteenth century . . . . . .  *56 
Grip-car for wire cable system, Chicago . . .  *334 
Grooving, turning machme, etc., Atock's . . .  * 23 
Ground-alrin its hygienic relatIOns, byDr. Max 

von Pettenkofer. An important and valuable 
paper, proving by experiment the existence of 
underground air-currents; and dangers from the 
escape of underground air into dwellings . . .  *82 

Gult"oCMexlco, basin of,by J. E.Hilgard . . 289 
GulCStream, source of, by Dr. J. E. Nagle. 95 
Gum, superIOr, how to make . . . . . . . . . . . . . . . . . .  1 59 
Gum lac, Arizonian, analysis of, by J. M. Still-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 

Gums, new solvent for . . . . . . . . . . . . . . . . . . . . . . . .  220 
Gums, resins, and waxes, notes on, by C. G. 

Warnford Lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 
Gum tree, sweet, by Prof. Lawrence C. John-

son. An mterestmg and useful paper . . . . . .  383 
Gun, Armstrong, IOO-ton, at Spezia . . . . . . . . . .  -:;'93 
Gun barrels, how to clean from lead . . . . . . . .  232 
Gun} breech-loading, 43-ton, new . . . . . . . . . . .  *282 
Gunboats, Epsilon, for China . . . . . . . . . . . . . .  *197 
Gunboats, new, for Chinese Governm't . . . . .  *69 
Gunboats, steam, British, new . . . . . . . . . . . . .  ,"f128 
Gun camera, the . . . . . . . . . . . . . . . . . . . . . . . . . . .  *389 
Gun-carriage, naval, Vavasseur's . . . . . . . .  *294 
Gun-carriages, artillery, Russian . . . . . . . . . . .  41 
Gun-carriages, Moncrleff, full particulars of 

construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 
Gutt-cotton, manufacture of at the Stowmarket 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320 
Gun-cotton, uses of in war . . . . . . . . . . . . . . . . .  165 
Gun, eighty-ton, trial of . . . . . . . . . . . . . . . . . . . . .  *78 
Gun experiments, the Thunderer . . . . . . . . . . .  * 216 
Gun, fortress, Russian at the Centennial. . . . 31 
Gun, field, steel, French . . . . . . . . . . . . . . . . . . . . .  *137 
Gun, Gorgon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *203 
Gun, hundred-ton, Italian . . . . . . . . . . . . . . . . . . .  *230 
Gun, life-line, EvansandLow's . . . . . . . . . . . . .  *332 
Gun, machine, Gardner . . . . . . . . . . . . . . . . . . . . .  *340 
Gun, masked, orPanzerkanone, Krupp's . . . .  *59 
Gun metal, strength of, experiments 0 n at Ports-

mouth dockyard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Gun, mountain, Armstrong . . . . . . . . . . . . . . . . .  * 159 
Gun, multicharge, Lyman-Haskell, and experi-
ments in firing it . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *416 

Gun, multiple charge, Lyman-Haskell . . . . .  *397 
Gun, new loo-ton, trial of in the Royal Arsenal, 

Woolwich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *256 
Gun, Nordenfert, on H.M.S. Monarch . . . . . .  *268 
Gun, one-hundred-ton, trial of at Woolwich.252 
Gunpowder, chemical theory of, by Prof. 

Detius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372 
Gunpowder gas, apparatustomeasure pressure 

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 
Gunpowder, lampblack, Cahuc's . . . . . . . . . . .  142 
Gunpowder, manufacture at the factory of 

Col. Paul A. Oliver, at Laurel Run, Pa . . . . . .  333 
Gunpow·der tester . . . . . . . . . . . . . . . . . . . . . . . .  *269 
Gun, revolving, Hotchkiss' . . . .  . . . . .  *47 
Gunshot, velocity of . . . . . . . . . . . . . . . . . . . . . . . . .  254 
Gun tests, Hotchkiss . . . . . . . . . . . . . . . . . . . . . . . . .  237 
Gun, In-pounder breech-loading, English. *257 
GUll, 38-ton, remarkable target-practice wIth ;(-59 
Gun, time, electrical, at Pernambuco . . . . . . . .  *21 
Gun, Uchatius' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
Gun, 13-pounder, a new . . . . . . . . . . . . . . . . . . . . . .  *214 
Gun, 2O-ton, Whitworth, test trials of a . . . . . .  405 
Gun, HO-ton, recent trials of against armor . .  *66 
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Gun, 8t-ton, experimental firing at Woolwich. 4 
Gun, 100-ton, Armstrong's . . . . . . . . . . . . . . . . . . .  *39 
Gun, loo-ton,a t Spezia, Italy, experimental firing 

of at iron plate targets . . . . . . . . . . . . . . . . . . . . . . . .  *62 
Gun, loo-ton, breech-loading, interesting account 

of tne trial of at Spezia, Itall . . . . . . . . . . • . . . .  *374 
Gun, lOO-ton, Italian mode 0 casting . . . . . . . . .  203 
Gun and embrasure, mechanism, Gruson's.*408 
Guns, Armstrong, 43-ton breech-loading . . .  *297 
G
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Guns, breech-loading mechanism for, Johnson's. 

;(-124 
Guns, cast steel ; experiments with the new ar

tillery made from steel without blows, by M. 
GautIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97 

Guns, field, Bange's . . . . . . . . . . . . . . . . . . . . . . . . . .  *426 
Guns, heavY, horse power of . . . . . . . . . . . . . . . . . .  34 
Guns, heavy, Krupp's improved . . . . . . . . . . . .  * 167 
Guns, Hotchkiss, for torpedo boats . . . . . . . .  *428 
Guns, heavy, new mode of rifting . . . . . . . . . . . . .  25 
Guns, monster loading of in modern ironclads, 

by Capt. A. Albini . .  . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 72 
Guns, Nordenfelt, in action . . . . . . . . . . . . . . . . .  *409 
Guns of the future, a discussion on at Wool-

wich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  224 
Guns of the Inftexible, trials of . . . . . . . . . . . . . . .  270 
Guns, test of the value of by firing under water, 

by H. A. Mott, .Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *127 
Gutta percha and India rubber. by Thomas Bo-

las. F.C.S . . . . . . . . . . . . . . . . . . . . .  *249, *251, 252 
Gutta percha, durability of . . . . . . . . . . . . . . . . . . .  236 

Gutta percha in telegraphy, by W.  H. Preece. 
246 

Gutta percha, trees producing . . . . . . . . . . . . . . .  409 
GYD:lnastlcs--, mechanical, Zander's . . . . . . . .  *213 
Gypsum, dinerent varieties of and their charac-
teristics. .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 

Gyrograph, Nicolas', for drawing arcs of cir-
cles of largeradius . . . . . . . . . . . . . . . . . . . . . . . . . .  *285 

Gyroscope, magneto-eleetric . . . . . . . . . . . . . . .  *233 
H 

Heater or thermo-siphon, Gallet's . . . . . . . . . .  *297 Horses, corns in, how to :prevent . . . . . . . . . . . .  253 
Heater, water, Millar and Durie's . . . . . . . . .  *257 Horses, educated, AmerIcan, in London, with 
Heaters and gas burners, Defty's . . . . . . . . . .  *362 full page illustratIOn, showingtraining . . . . *386 
Heaters and stoves for hot air and water . . . *213 Horses, farm, practical directions for feeding 
Heath, Irish, white . . . . . . . . . . . . . . . . . . . . . . . . . .  *378 and kceping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Heating agents, gas and electricity as, by Dr. C. Horses' legs� how to treat . . . . . . . . . . . . . . . . . . .  224 

W. Siemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278 Horses' legs, oy R. H. Hilhouse. An article of 
Heatlngand lighting, co-operative . . . . . . . . . .  284 great interest to all horse owners, showing by 
Heating apparatus, care of . . . . . . . . . . . . . . . .  251 means of diagrams the correct pose and the faults 
Heating by gas, apparatus for, Gomez's • . .  *417 so frequently met with in combination in one 
Heating by hot water. A valuable paper by a and the same horse . . . . . . . . . . . . . . . . . . . . . . . . . .  *195 

hot water engineer, with directions as to the Horses, mash for, recipe . . . . . . . . . . . . . . . . . . . . . .  53 
Hackles, combs, and gills . . . . . . . . . . . . . . . . .  *187 proper piping and arrangement . . . . . . . . . . . .  * 171 Horse's motion, science of . . . . . . . . . . . . . . .  *346 
Hall and snow, colored,9yA. T. Machattie . . . .  '6  Heating cars, French system of . . . . . . . . . . . .  *177  Horses, polydactyl, and recent and extinct. A 
Hail, formation of, by lYl. Faye. . . . . . . . . . . . . . .  2 Heavens, the dislocatIOn of, by Camille Flam- valuablc and interesting paper by Prof. Marsh, 
Hailstones, extraordinary . . . . . . . . . . . . . . . . . .  *55 marion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *5 showing how the present species of horse has 
Hailstones, raindrops, and snowftakes, how Hedge cutting machine, new . . . . . . . . . .  * 186 been evolved frem many-toed ancestors . . .  * 188 

formed. Afistract of a paper by Prof. O. Rey- Heights and distances, inaccessible, methods of Horses, portable food for. . . . . . . . . . . . . . . . . . . .  98 
nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *65, *118 measuring, byT .  E .  Candler . . . . . . . . . . . . . . . .  *313 H
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l Hailstorms and their accompanying phenome- HelichrysuD:l rosmarinifolium . . . . . . . . . . . .  *413 t 

na, study of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *173 Heliograph, or sun signal, improved, by Tem- ways of going to Jan. 1, 188a . . . . . . . . • . . . . . . . . .  374 
Hailstorms, remarkable, in France, byL. Gode- pest Anderson, M.D . . . . . . . . . . . . . . . . . . . . . . . . .  *253 Horses, the care of. . . . . . . . . . . . . . . . . . . . .  123, 185  

froy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 302 Heliograph, :pocket, Macgregor's Ekowe. *258 Horses, trotting, celebrated, record of, from ]838 
Hair dye, bismuthic, by A. Naquet . . . . . . . . . .  356 Heliograph, Improved, Stone's . . . . .. . . . . . .  *287 to 1�83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377 
Hair dyes in common use, analyses of . . . . . . . .  239 Heliostatlc star-disks, phenomena developed Horse-power and thrasher, Hofherr's . . . . . .  *49 
Hair, hygiene of. Abstract of a lecture by Prof. by G. W. Royston-Pigott . . . . . . . . . . . . . . . . . . .  *310 Horse-power, coal per hour . . . . . . . . . . . . . . .  284 

Brasmus Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 Heliotelegraph, Leseurre's . . . . . . . . . . . . . . .  *284 Horse-power, home made, for farm use. *190 
Hair, its use and its care. A paper by Dr. J. V. Heliotrope, how to make for geodetic sur- Horse-power of a steam engine, how to esti-

Shoemaker, briefty describing the functions of veying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *163 mate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253 
the hair, and suggesting the proper manner of HeJlotype printing plates, how to make . . . . .  205 Horse-power, locomotive versus . . . . . . . . . . .  140 
preserving it in a healthy state . . . . . . . . . . . . . . .  388 Hell Gate, progr. of mining operations at . . .  266 Horse-shoeing. A paper of great interest to 

Hair restorers, metallic, their composition Heloderma horridum, or Gila monster . . .  *388 horse owners, giving numerous valuable hints 
mode of application. and chemical action . . .  396 Henliplegla from cerebral hemorrhage. A cli- as to the care of the animal's feet and the proper 

Hai!"., superftuous, removal of by clcctricity, by nical lecture, by Prof. Austin Flint, M.D . . . .  130 way to have them shod . . . . . . . . . . . . . . . . . . . . . . .  404 
G. H. FO� M.D . . . . . . . . . . . . . . . . . . . . . . . . .  176, 353 Hemorrhage, accidental, si1f.le methods of Horse-shoeing, by D. E. Salmon, D.V.M . .  174 
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Hammer, power, atmospheric, Chenot's . .  *353 Hemorrhage, remcdy for. . .  . . . . . . . . . . . . . . .  1 8  Horse-shoeing, t he art of, its history and prin-
Haromer, power, Bradley's . . . . . . . . . . . . . . . . . .  ;(-47 Hemorrhoids, cure for . . . . . . . . . . . . . . . . . . . . .  417 ciples, by ProeM. Keil . . . . . . . . . . . . . . . . . . . . . . .  378 
Hamnler, power, electric, Deprez's . . . . . . .  * 352 HeDlorrholds, treatment of by injection . .  190 Horseshoes, improved, Thistlewood's . . . . .  ;(-15 
Hammer, power, Hasse's . . . . . . . . . . . . . . . . . .  *214 Hemp, jute, etc'J tests for . . . . . . . . . . . . . . . . . . . .  90 Horticultural Hall, Centennial Exhibition *3 
Hammer, steam, double spring, Belleter and Hemp, new use ror . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218 Horticultural iteDls : Cultivation of orchards ; 

Klunz's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *19 Henley, W. T. Biographical sketch of . . . . . .  371 washing the bark ; apples for export ; transplant-
Hamlner, steam, Ferris and Miles' . . . . . . . . . .  *40 Hen ranch, a Maine . . . . . . . . . . . . . . . . . . . . . . . . . .  395 ingj

' yellows of the peach ; California raisins ;  
Hannner, steam, for bossing locomotive w
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. Henry, Joseph, by A .  M. Mayer. An interesting app es in Massachusetts ; hand weeding . . . . .  329 

account of Prof. Henry's life and labors, giv- Hortlculturalnotes : New apples, pears, grapes, 
Hammer, steam, improved . . . . . . . . . . . . . . . .  *265 in!!" the story of his great discoveries in elec- etc ; discussion on grapes: new peaches ; insects 
Hammer, steam, largest in the world . . . . . . .  140 trlCal science and of his other researches, and affecting horticulture ; insect destroyers . . . .  275 
Hammer, steam, IO-ton, Masscy's . . . . . . . . .  *428 presenting many anecdotes illustrative of his Horticultural notes : New grapes ; garden use 
Hanl�er,. steam, BO-ton, at the St. Chamond character . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247 of fertilizers ; lime dust ; low-headed trees ; liquid 

forgmgmIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *303 Henna leaves and powder, by Dr. Heinrich grafting wax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
Hammers and stamps, forge, Longworth's. *86 Paschkis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *289 Horticultural notes : Packing grapes ; thinning 
Hammers, lift, driving gear mechanism for, Hens, how to feed for eggs . . . . . . . . . . . . . . . . . . .  166 fruit ; setting raspberries in autumn ; raising 

Meier's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *365 Hens; laying, ruJes for the management of, by seedling strawberries ; watermelons aIld musk-
HalDHlers, power, with movable fulcrum.\. by Dr. A. M. Dickie . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  230 melons ; easy mode of striking cuttings, etc . 46 

Daniel Longworth . . . . . . . . . . . . . . . . . . . . . . . . . .  *;s44 Herald Island� the newly discovered . . . . . . .  312 Horticultural notes ; Planting- strawberries : 
Hammers, steam and pneumat. Thwaites'. *396 Herb .. , pressed, hOW to preserve, by J. U. LIOY

2
d
6
' hot beds; pears in Missouri ; protection of fruit 

Hammock, elastic suspension, D'Amora. * 1 06 trees a'gnst rabbits ; apple orchards of Ohio . .  63 
Hand-car, Roman's . . . . . . . . . . . . . . . . . . . . . . . .  * 173 HerIDes of Praxiteles, restoration of . . . . . . .  ;(-394 Horticultural notes: Velocity of sap ; cultivat-
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HydraulicceDlent, white, recipe . . . . . . . . . .  2 1 1  
Hydraulic ceDlents, notes on . . . .  . . . . . . . . . .  64 
Hydraulic cotton press, compound . . . .  * 1 1 4  
Hydraulic cran� 160-ton, Armstrong's . . .  *20 
Hydraulic dredging Dlachine, Ne�1�� 
Hydraulic dulnping . . . . . . . . . . . . . . . . . . . . . .  1 5 3  
Hydraulic elevator for canals . . . . . . . . . . .  *334 
Hydraulic elevators and motors, by B. F. Jones. 

392 
Hydraulic engineering, construction of sea 

walls in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *209 
Hydraulic experiDlents, recent, having for 

object the finding of a good mode of discharge 
measurements for large canals and the testing 
of existing formulas . . . . . . . . . . . . . . . . . . . . . . . . .  365 

Hydraulic experiments with large apertures at 
Holyoke, Mass., by Gen. T. G. Ellis . . . . . . . . . .  1 8  

Hydraulics,. experiment in . . . . . . . . . . . . . . . .  ·:< 353 
Hydraulic niter-press for treating oleag'inous 

seeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *358 
Hydraulic flanging and straightening ma-

chine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *300 
Hydraulic hoist, improved, Mavillier's . .  *1 07 
Hydraulic hoist, Tangye's . . . . . . . . . . . . . . . . . .  *286 
Hydraulic joint cut-oW, Jarre's . . . . . . . .  *332 
Hydraulic lilne, artificial, manufacture of near 

Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  
Hydraulic Inachine tools, by R .  H. Twed-

dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382 
Hydraulic mach. tools for ship-building . . .  *266 
Hydraulic Dlachinery. A valuable paper, by 

Prof. Perry, treating of the theory of water
wheels, turbInes, water-pressure en.flnes, presses, 
hoists, pumps, etc . . . . .  . . .  . . . . . . . . . .  366, * 3 7 3  

Hydraulic machinery, St. Gothard Tunnel. * 7  
Hydraulic machinery for operating the lock 

gates of the Des Moines Rapids Canal, by R. 
R .Jones . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . .  *280 

Hydraulic machinery of the Royal Aquarium, 
London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 4  

Hydraulic Dlining in California, full details of, 
by A. J. Bowie, M.E . . . . . . . . . . . . . . . . . . . . . . . . .  * 106 

Hydraulic Inining a t Dutch Flat. . .  . .  . . . . .  48 
Hydraulic organs, ancient, by A .  De Rochas. 

*354 
Hydraulic pUe driving . . . . . . . . . . . . . . . . . .  *237 
Hydraulic press, Brinck and Hubner's . .  * 3 8 7  
Hydraulic press for iron plate . . . . . . . . . . . . .  * 4 1  7 
Hydraulic press, Perry's . . . . . . . . . . . . . . . . . . .  *366 
Hydraulic propulsion, a new system of by 

Vice-Admiral .T. H. Selwyn . . . . . . . . . . . . . . . . . . .  354 
Hydraulic punching and shearing machine, 

Chapman's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 7  5 
Hydraulic raDl, Montgolfier . . . . . . . . . . . . . .  * 1 5 5  
Hydraulic rams, the earliest and the latest forms 

explained, by C. L. Hett . . . . . . . . . . . . . . . . . . . .  * I I I  
Hydraullc rams, useful information concern-
.i�irauiic·rjveierfO� 'shIps; ·keels·.·. : : : : : *2�� 
Hydraulic riveting machines, Tweddell's. * 140 
Hydraulic shears. Tweddell's . . . . . . . . . . . . .  *22 
Hydraulic stealnboat, new, Maginot and Pi-

nette's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 5 
Hydraulic steering gear. Lafargue's . . .  * 142 
Hydraulic telegraph, Montblanc and Gaul-

ard's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *334 
Hydraulic translnission of power. . . . . . .  68 
Hydraulic tunneling Inachine, Crampton's. 

*379 
Hydrocarbon engine, Brayton's . . . . . . . . . .  *58 
Hydrocarboll., gaseous. heat of combus��1i 
Hydro-dynalnic experiments, Bjerknes'. *3 5 5  
Hydro-dynalnOJneter, Pellat's . . . . . . . . .  *399 
Hydro-extractors, French, improved . . .  ·:1- 1 7 5  
Hydrogen and oxyg'en, liquefaction of, by Raoul 

Pictet .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 
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Hydrogen gas, apparatus for manufacturing on 
a large scale, Tissandier's . . . . . . . . . . . . . . . . . . .  *413 

Hydrogen gas, new process and apparatus. 
Tessie du Motay's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *241 

Hydroge.ll. peroxide of, as a deodorant and disin-
fectant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 

Hydrogen, peroxide of, its preparation and 
uses, by George E. Davis . . . . . . . . . . . . . . . . . . . . .  1 8 4  

Hydrogen, peroxide of, its use for medicinal 
and bleachmg purposes, by Dr. P. Ebell . . . . .  339 

Hydrogen, solIdification of, b y R .  Pictet . . . .  128 
Hydrogen sulphide from coal gas, b y  Prof. I. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *384 
Hydrogen, sulphureted, appar., Kahler's .. *25 8 
Hydrogen, sulphureted, apparatus for making 

small quantities of, by Peter Hart . . . . . . . . . . .  2 8 7  
Hydrogen, sulphureted, new method of pre-

paring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 
HydroDleter scale, Baume's, by J. Tagliab429 
Hydrolnotor, Fleischer's, a new steam vessel 

propelled by water jets . . . . . . . . . . . . . . . . . . . . . .  *308 
Hydrophobia, a case of, by C. C. Pike, M.D. 1 2  5 
Hydrophobia, a case of, and recovery, by Jas. 

Nicholls, M.D. One of the most valuable contri
butions that the literature of hydrophobia has 
received . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 7  

Hydrophobia, a successful treatment of . . .  1 2 8  
Hydrophobia, curare and other cures for.230 
Hydrophobia, injections of the virus of into 

the circulation do not cause rabies, and seem to 
confer immunity therefrom, by V. Galtier _ 3 5 2  

Hydrophobia, specific for, by Dr. Grzyvala . .  63 
Hydrophobia, treatment of b y oxygen . . . . . .  8 7  
Hydrophobia, virus of, experIments with . 2 7 6  
Hydrostatic balance Wackermann's . . .  *224 
Hygiene, a lecture by it Southey, M.D . . . . . .  1 5 7  
Hygiene in the higher education of women, by 

A. H. Bennett, M.D. A valuable paper . . . . .  2 1 5  
Hygiene, school, by Dr. D .  F .  Lincoln. . . . . .  1 0  
HYlI:rOJneter for mills . . . . . . . . . . . . . . . . . . . . . .  * 3 3 4  
HygroDleter, new, Klinkerfues' . . . . . . . . . . . .  *14 
HygroDleter, registering, Richard's . . . . . .  * 3 7 9  
HygrOJneter, rustic . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 5  
Hylozoic materialisDll by R. Lewins,M.D.291 
Hypnotisln, by George J. Romanes . . . . . . . . .  148 
Hypnotismjn Paris. . . .  . . . . . . . . .  . . . . . . . . .  371 
Hypnotisln, the phenomena of. A very inter-

esting paper by Drs. Bourneville and Heg-nard, 
descrIbing the various methods of inducing hyp
notic sleep or a cataleptic state in human sub-
jects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·:1-295 

Hypochondriasis, by Dr. A .  L .  Loomis . . .  1 74 
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Hysterical SOlnnaDl bulisDl and catalepsy, in-
duced, by Prof. Charcot . . . . . . . . . . . . . . . . . . . . . .  2 5 6  

I 
Ice age, evidences of, by H. Woodward . . . . . .  *76 
Ice, anchor, how formed . . . . . . . . . . . . . . . . . . . . . . .  2 8 8  
Ice and iron, analogies between the properties of, 

by T. Wrightson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 7  
Ice and water, properties, b y J .  Y .  BuchananA06 
Ice, artificial, for skatmg . . . . . . . . . . . . . . . . . . . . . .  21 
Ice, artificial production of a tthe Manchester Ice-

making 00. 's works . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *91 
Icebergs and g'laciers, a new study of . . . . . . . .  342 
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Ice boat sailing faster than the wind, graphic de-
monstration of . . . . . . . . . . . . . . . . . . . . . . . . .  *54, *61 

Ice boats, their construction and management, 
with working drawings, details, and directions in 
full. Four engravings, showing mode of con
struction, by H. A. Horsfall. . . . . . . . . . . . . . . . . .  * 1 

Ice breaking vessel\ Swedish . . . . . . . . . . . . . . . .  3 8 7  
Ice cavern of Dobscnau . . . . . . . . . . . . . . . . . . . .  *195 
Ice, how to preserve at the bedside . . . . . . . . . . .  3 8  
Ice, hot. A note o n  the existence of ice and other 

bOdies in the solid state at temperatures far 
above their ordinary melting points, by Prof. 
Thos. Carnelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 1  

Ice, hot, a repetition of Carnelley's experiments, 
with variations, by J. B. Hannay . . . . . . . . . . .  *289 

Icehouse and cold rooms . .  Description of an ice 
house suitable for farm use, with elevation, sec-
tions, and plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *59 

Ice house, cheap, how to construct . . . . . . . . . . .  * 5 5 
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Ice houses, cheap, how to construct . . . . . . . . . .  *99 
Ice Dlachine. chlor. methyl, Vincent's . . .  * 3 5 8  
Ice machine, domestic, Toselli's . . . . . . . . . . . . . . . *32 
Ice machine, Linde . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 1  
Ice machines, production of cold in . . . . . . . . . . .  238 
Ice machines worked by compressilJ air (see Air). 
Ice making and machines, by W. N. Hartle.v. 8 5  
Ice making machine, SIdeley and Mackay's . .  * 7 3 
Ice making machinery at the skating rmk, T.on-

don· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *35 
Ice, medicated, b y Dr. J . V . Mott . . . . . . . . . . . . . .  7 3  
Ice, physical properties of, by Dr. Jno. Rae . .  1 7 1  
Ice-skating in summer ; the Glaciarum, Lon-

don, with illustrations of the ice making ma-
chinery employed. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 

Ice, the age of, byH. B . Norton . . . . . . . . . . . . .  *200 
Ice under low pressures. by S. Young . . . . . . .  * 3 8 1  
Ice under lOW pressures, experiments on, by 
. Thomas Oarllelley . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 0 
Ice, regelation of, experiment on . . . . . . . . . . .  *243 
Ice yachts fast. Full description and complete 

working drawings of ice boats of the lates and 
best construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *63 

Ice yacht Icicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *61 
Ice yachts, speed of . . . . . . . . . . . . . . . . . .  *214, *220 
Ice yacht Whiff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *63 
Ice yacht why i t sails faster than the wind .. *61 
Ichthyoi, dermato-therapeutic uses of . . . . . .  3 8 4  
Igneous rockst anaddress before the British As-

sociation, 1880, by H. C .  Sorby. A n  important 
geological paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 5  

lIang-lIang oil, b y  F. A .  Fluckiger . . . . . . . .  288 
Illinois, glacial period in . . . . . . . . . . . . . . . . . . . . .  400 
IUuDlinating agents, solid and liquid, by L. 

Field, treating of the composition of fatty 
bodies, and processes for separating them to ob-
tain palmitic, stearic, and oleic acids . . . . . . .  *403 

Illusion, optical, curious . . . . . . . . . . . . . . . . . . .  *285 
Illusion, optical, curious, b y R .  A. Proctor. 194 
lInage. reversal of on gelat.-bromide plates. 267 
IlnpleDlents of the stone age, how made . . .  198 
Inclined plane at Briancon . . . . . . . . . . . . . . .  *41 0 
Inclned planes of the Morris Canal, N. J. His-

tory of the canal, construction, service, operation 
offJlanes, expense etc., by H. M. Wilson . * 3 7 3  

Inc illed planes a Cincinnati . . . . . . . . .  . . . . . . . .  120 
Inclination an declination, magnetic ; appara-

tus to determine, Stroumbo's . . . . . . . . . . . . . .  * 1 60 
Incubation, artificial. . . . . . . . . . . . . . . . . . . . . . . .  *54 
Incubator, electric . . . . . . . . . . . . . . . . . . . . . . . . .  *425 
Incubator, new . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *380 
Incubator for the stage, microscopic, new. *68 
Index plates for gear cutting, how made. *31 7 
India and Oeylon, Prof. Hrnckel in . . . . . . . . . . .  348 
India rubber and gutta percha industries. A 

series of six lectures by Thomas Bolas, F.C.S. A 
very comprehensive, interesting, and instructive 
pajJer . . . . . . . . . . . . . . . . . . . . . . . . .  *249, * 2 5 1 ,  252 

India rubber, how gathered in Oolombia . . . . .  3 1 8  
India rubber, new sources of . . . . . . . . . . . . . . . . .  391 
India rubber, Para and Ceara, and balsam of 

copaiba trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 
India rubber plants . . . . . . . . . . . . • . . . . . . . . . . . . . . .  325 
India rubber trees, cultivation of in India . .  279 
India rubber, trees that yield . . . . . . . . .  3 1 8 , 325 . .  
Indian skin-scrapcrs, by Dr. C. C. Abbott.* 1 4  
Indian stone tubes and tobacco pipes, by C. C. 

Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *33 
Indian tribes of the Hudson's Bay Co.'s terri-

tories ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .  346, 347, 348 
Indicator, automatic, for signaling passage of 

trains, DllCOUSSO's . . . . . . . . . . . . . . . . . . . . . . . . . . .  *380 
Indicator, bilge-water, for ships, impr'd . * 1 1 2  
Indicator cards taken at St. Louis water works, 

by A. J. Chaphe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 23 
Indicator, speed, Darke's . . . . . . . . . . . . . . . ... . *228 
Indicator, electric, for steam boilers . . . . .  * 1 7 3  
Indicator for water channels . . . . . . . . . . . . . . . .  *96 
Indlc.ator, pistonless, Kenyon's . . . . . . . . . . .  *233 
IndIcator, speed, Deprez's . . . . . . . . . . . . . . . .  * 3 5 6  
Indicator, speed, for trains, Westinghouse. *64 
Indicator, speed, Harding and Willis' . . . . .  * 1 0 7  
Indicator, speed, Moss' . . . . . . . . . . . . . . . . . . . . . . .  * 6  
Indicator, speed, Normanville's . . . . . . . . . . . . .  *96 
Indicator, speed, Napier's . . . . . . . . . . . . . . . . . . *21 5 
Indicator, speed, Theiler's . . . . .  ; . . . . . . . . . . . . .  *92 
Indicator, speed, Wiers. . . . . . .  . . . . . . . . . . . . . .  * 6  
Indicator, stabilIty, for ships . . . . . . . . . . . . . .  *385 
Indicator, strain, Stromeyer's . . . . . . . . . . . . .  * 2 5 7  
Indicator, tidal, registering. . . . .  . . . .  . . .  . . . . . .  * 3 
Indicators for alkalimetry, by E. J. Hallock.325 
Indicator. for noxious Il'ases, Coquillon's. * 1 02 
Indicators, tidal and rIVer-water, self-register-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  * 3  
Indigo, artificial preparation, history of, b y  Carl 

Schorlemmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266 
Indigo, method of fixing on printed fabrics. 82 
Indigo, method of recovering from spent vats 

by G. H. Underwood. . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Indigo sulph. preparat'n of, by M. Van Laer. 1 7 3  
Induction balance and sonometer, by Geo. M. 

Hopkins ; details of construction, accompanied 
with figures, of a new and convenient form of 
Hughes' apparatus, which may be used to distin
guish between metals and alloys by a method 
hitherto unknown . . . . . . . . . . . . . . . . . . . . . . . . . .  *196 

Induction balance Hughes, experiments. *289 
Induction balance, Hughes' . "  . . . . . . . . . . . .  * 1 8 4  
Induction coil, a few experiments with. A 

paper by Geo. M. Hopkins, describing a number 
of interesting experIments with the induction 
coil, which exhibit phenomena peculiar to the 
secondary current . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 66 

Induction coil, how t o  make ; full and plain di
rections for constructing the apparatus, accom
panied with a complete set of working drawings, 
by Geo. M. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . .  * 160 

Induction coil, large, Spottiswoode's . . . . . .  *229 
Induction coil, regulator for, Floyd's . . . . .  * 1 5 2  
Induction coil, Spottiswoode's . . . . . . . . . . . . . .  * 74 
Inducti .n coils and electro-magnets, improve-

ments in, by T. Trowbridge. . . .  . . . . . . . . . .  . . . .  23 
Induction, experiment on . . . . . . . . . . . . . . . .  *225 
Induction in telephone lines, by J. W. Urquhart, 

0.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25 1 
Induction Dlachine�, Voss' . . . . . . . . . . . . . . .  *291 
Induction, phenom. oi, by Prof. E.J. Houston. 6 
Induction, phenomena of . . . . . . . . . . . . . . . . .  *347 
Induction spark, heat phenomena of . . . . .  373 
Induction, volta electric, byW. Smith .. . .  *4 1 7  
Industrial art for women, carpet design'g .. 3 1 5  
Industrial chelnistry, progress of, by J .  W .  

Mallet. 1 8 6, 1 8 8 , 204, 2 1 4, 221-, 232,., 237, 
261., 2 7 7, 2 8 7  

Industrial education, new feature i n  . .  *230 
Industrial science� recent progress of, abstract 

of address by E. A. Cowper . . . . . . . . . . . . . . . . . .  299 
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Inebriety, chloral, by Dr. J. B. Mattison . . . .  212 
Inebriety, tobacco, byDr. A. B. Arnold . . . . .  294 
Inertia, experiments on . . . . . . . . .. . .  *243, *247 
Inertia, an illustration of . . . . . . . . . . . . . . . . . . .  *426 
InCant, biographical sketch of, by Chas. Darwin. 

An interesting account of the progress of mental 
development m one of the author'schildren . . .  8 6 

Intant, development of mind in .. . . . . . . . . . . . .  25 7 
InCant; health in the, conditions of. A valuable 

paper, b y W. B .  Atkinson, M.D., upon a subject 
on which the books are nearly silent . . . . . . . . .  1 6 3  

InCernal Dlachlne, Thompson's . . . . . . . . . . .  * 1 0 
Inhalation, vapors for, in sore throat . . . . . .  2 7 1  
Initials, ornamental . . . . . . . . . . . . . . . . . . . . . . . .  *259 
Injection apparatus .. constant pressure new 

form of, by William Libbey, Jr . . . . . . . . . . . .  *353 
Injection PUDlP, automatic, Laurent and 001-

lot's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 8  
InJector for corros. liquids, Hemptinne's . .  *327 
In�ector, Friedmann's . . • . . . . . . . . . . . . . . . . . . . . .  *42 
In�ector, Giffard, exper. on the theory of . .  *212 
In�ector, Hall's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 3  
Injector hydrant for fire extinction, by J. H. 

Greathead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 425 
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Insects and other small objects, how to electro- matmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  393 

type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 Iron Corging, heat developed in, experiments 
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cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *43 A. W. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223 

Iron and steel manufacturo:." , mprovem'ts in. 77 Ivory and gold, sculpture in . . . . . . . . . . . . . . . . . .  1 8 2  
Iron and steel plates, the enect of punching on, Ivory and its modern uses . . . . . . . . . . . . . . . . . . . .  1 4 8  

b y  A. C. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *95 Ivory, artificial, recipe for . . . . . . . . . . . . . . .  66, 1 59 
Iron and steel, preservation of, by Barff and Ivory, sources of, by Oonsul C. B. Webster . .  3 7 6  

Bower processes, with plans and elevations o f  Ivory, the supply o f  and whence derived, by P. 
furnaces and description of operation . . . . .  *287 L. Simmonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  359 --- .----.--�------. -------------------------------------------------------------�---
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Jaborandi, tiuid ex);l:act of. . . . . . . . . . . . . . . . . .  93 
Jack-screW's for raISlllg ralls . . . . . . . . . . . . . .  *265 
.1 acket, steam, spiral, new . . . . . . . . . . . . . . . . . . . .  * 25 
Jacquard, Marie Joseph, by Hugh McCall. An 

interesting account of the life and labors of the 
inventor of the loom that bears his name . . . .  254 

Japan, art manufactures of, by C. Dresser .. 1 1 5  
Japan and China, scientific progress in . . . . . . 392 
Japanese, the height and span of . . . . . . . . . . . .  224 
Japanning, full details of the process, with 

reCipes for primings and japans . . . . . . . . . . . . . .  316 
Jardin d'AccliInatation of Paris. , . . . . . . .  239 
Jardiniere III silver, design for . . . . . . . . . . . .  *156 
Java, earth movements in, by R. Proctor . . . .  416 
Javelle W'ater, how to make . . . . . . . . . . . . . . . .  314 
JaW', lower, protrusion of and treatment, by Dr. 

Geo. S. Allan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *168 
Jeannette Expedition the last of . . . . . . . .  0421 
Jelly, gelatine, as a dialyzer . . . . . . . . . . . . . . . . . . .  335 
Jellies, a new adulteration of . . . . . . . . . . . . . . .  *232 
Jellies. jams, and preserves. A valuable collec-

tion of household recipes . . . . . . . . . . . . . . . . . . . . .  196 
Jersey cattle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *30 
JerllsalelD, discovery of ancient church in.415 
JerusaielD, temple of, as rebuilt by Herod the 

Great . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *148 
Jet for a wash-bottle, Bunsen's . . . . . . . . . . . . . . .  *99 
Jet nlining and working . . . . . . . . . . . . . . . . . . . . .  4 1  
Jetties, 80uth Pass, Mississippi. . . .  *200, *201 
Jetty works at the mouth of the Mississippi 

River. A history of the work, with precise details 
of the construction, dimensions, method, etc., by 
E. D. Cortell, C.E., Chief Assistant Engineer of 
the workS, with 11 illustrations, including large 
chart of the South Pass and the lines of the jet-
ties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21, *28 

Jetty W'orksof Galveston harbor . . . . . . . . . . .  * 16  
�vons, W. Stanley. Biographical sketch . . .  356 
JeW'elry, Italian, and French, modern, designs 
for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *104 

Joan 01' Arc, statue of by Leroux . . . . . . . . .  *256 
Joint, screw, differential, for coupling pipes, 

Bourry's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *80 
Joint, track and rail, standard . . . . . . . . . . . . . .  * 3 95 
Joints, dovetail, tests of the strength of, by C. P. 

Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *33 
Joints on gas and water mains. a novel method of 

forming ; a lead joint calked by hydrostatic 
pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 09 

Joints, Pife, elastic, Roche's . . . . . . . . . . . . . . . . .  *25 
Joints, p umbers" how to make. A valuable 

practieal paper . . . . . . . . . . . . . . . . . . . . . .  -l('309, *31 1  
JOints, riveted, for steam boilers, by G. Cawley. 

')!-96 
Joints, water and stealIl, how to make. By J. 
Rose. A valuable practical paper. ·  . . . . . .  041, 43 

J onle, James Prescott, chemist and electrician. 
Biographical sketch of, by J. T. Bottomley. With 
portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 

J onrnal box, self.oiling, for car axles, shafting, 
saw mandrels, etc., Tomlinson's . . . . . . . . . . . .  * 1 1 8  
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Jnniper, blue, weeping . . . . . . . . . . . . . . . . . . . . .  *386 
Jnpit .. r, by .Prof. G. W. Hough . . . . . . . . . . . .  *241 
Jnpiter, observationsof . . . . . . . . . . . . . . . . . . . . . .  351 
Jnviter, periodicalspots on, by Amedee Guille-
mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *223 

Jnpiter, the giant of the worldS, by Camille 
Flammarion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *196 

Jnpiter, the mass of, by H. A. Smith . . . . . . .  . 402 
Jnpiter� the red spot on . . . . . . . . . . . . . . . . . . . .  *302 
Jute ana tow cardlllg engine . . . . . . . . . . . . . . . .  *106 
Jute and flax cards

h
how made . . . . . . . . . . . . . .  *145 

Jnte, hemp, and ot er fibers, methods of distin· 
guishing between . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 

Jnte, how to bleach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 
Jnte, its cultivation, characteristics, etc . . . . . 131 
Jnte, manufacture of, by William Fleming ; 

origin of the industry, preparation of the mate
rial, description of the machinery, and mode of 
manufacture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  241 

Jute, various dyes for . . . . . . . . . . . . . . . . . . . . . . . . .  260 
Jute yarn, how to bleach . . . . . . . . . . . . . . . . . . . .  221 

K 
Kairene, the new substitute for quinine . . . .  406 
Kaleidoscope, new, McIlvenna's ; description 
of  a greatly improved form of the apparatus, 
with cuts showing details of construction. * 19 1 

Kaloula, an Indian batrachian . .. . . . . . . . . . . .  *260 
Kangaroo, babits of . . . . . . . . . . . . . . . . . . . . . . . . . .  388 
Kansas, gas and coal wells of, by Dr. J. Th02�1 
Kastner, Frederick, inventor of the pyraphone, 

biographical sketch of . . . . . . . . . . . . . . . . . . . . . . . .  351 
Keir, bleaching, Bracewell's . . . . . . . . . . . . . . . .  *205 
Keir, boiling, for yarns. new . . . . . . . . . . . . . . . .  *341 
Keir explosions, by W. N anson . . . . . . . . . . . . .  * 128 
Keirs, boiling and bleaching, how constructed 

and used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106 
Kentucky, the wonderful caves of. . . . . . . . . .  88 
Kerite, composition of. . .  . . . . . . . . . . . . . . . . . . .  183 
KeW' Observatory, byW. H.  Harrison . . . .  390 
Keys and keyways, how to fit, by J. Rose . . . . . .  56 
KeyW'ays, how to cut out, by JOSHua Rose. A 
valuable practical paper . . . . . . . . . . . . . . . . . . . . . .  *19 

KidneyextirpalOion, a case of, by Dr. J. Marion 
Hims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185  

Kiln, brick, railway, Foster's . . . . . . . . . . . . . . .  *186 
Kiln, continuous, tor burning bricks, tiles, pip"s, 
lime, etc., Lancaster . . . . . . . . . . . . . . . . . . . . . . . .  * 14  8 

Kiln, gas, Thompson's . . . . . . . . . . . . . . . . . . . . . . . . .  314 
Kiln, lime, for farmers, how to construct .. * 3 60 
Kilns, brick, Dueberg's . . . . . . . . . . . . . . . . . . . . .  *148 
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Kilns for manufacturing charcoaL . . . . . . . .  *422 
Kircher, Father, cabinet of, byL. Rochas.*421 
Kitchen, steam, Egrot's . . . . . . . . . . . . . . . . . . . .  *352 
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Knapsack, desk, for army use, Bergeret's. *369 
Kneadinll: and mixing mach.,Pfleiderer's .. * 215 
Knitting lDachine, Lane and Timaeus' . *400 
Knitting machine for Cardigan jackets, Gimson 

and Coltman's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *28 
Knives, forks, and scissors, ornamental . . . . .  *11 
Knocking devices for doors, old . . . . . . . .  *401 
Knocking in high pressure engines, causes of, 

by JOshu<t Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 
Knots and splices. An exhaustive paper on 
splicing, tying, and fastening ropes for ship's 
rigging, for lifting tackle, and many other pur
poses ; illustrated by ninety.four engravings, 
showing knots, splices, hitches, slings, etc., so 
clearly as to enable any one to make them easily 
without reference to the text . . . . . . . . " . . .  *3 19 
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KnoW'ledge, physiological, by Prof. Huxley. 8 8 
KnoW'ledge, the six gateways uf. Abstract of 

a n interesting lecture by Sir W. Thomson . . .  413 
Knurling and chasing, tools for . . . . . . . . . . .  *313 
Kolanut, a remedy for drunkenness . . . . . . . .  369 
Kounliss, its mode of preparation and remedial 

value, by William Pepper, M.D . . . . . . . . . . . . . .  130 
Krakatoa, eruption of. . . . . . . . . . . . . . . . . . . . . .  *429 

L 
Labels for plants, how to make . . . . . . . . . . . . . .  219 
Labels, tablets, or advertising sheets, machine 

fur making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  * 265 
Labor, mechanical, of one man . . . . . . . . . . . . . .  249 
Labor, relation to education, by J. Johonnot. 91 
La bora tory experiences on board the Challeng-

er, by J. Y. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . .  1 19  
Laboratory manipulations, simple ; use of felt 

pads in protecting glass vessels; examin. of crys
tals bythemicroscope, by Dr. P. T.Austen . .  92 

Laboratory, pharmaceutical, small, equipment 
and working of. by G. F. Schacht . . . . . . . . . . . .  *99 

Laboratory tools, apparatus for coating. *258 
Laboratory, ZOOlOgICal, sea.side, Naples . .  *280 
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Lace, thread, American, method of making. *34 Leaves, the power they possess of placing them· II Lighthouse, proposed, at the mouth of the 
Lacquer, Japanese, an analysis of . . . . . . . . . . .  113 Selves at right angles to incident light. Abstract Weser River. . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  * 380 
LacCJuer, Japanese, its manufacture and appli. of a paper by CharlesDarwin . . . . . . . . . . . . . . . . .  211 Lighthouse, Rothe Sand, at the mouth of the 

catlOns. A full and interesting account of the Le Duc, Viollet, biographical sketch of. with Weser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *342 
method of lacquering various objects, as prac- portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *202 LighthoUl,e-signals, gas for . . . . . . . . . . . . . . .  330 
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Lacquer work, gold. A very interesting account LelDIDing, Norwegian, and its migrations, by Lighthouses and accessories at the Centeno 30 
ufthe process as practiced by the Japanese. 355 W. Dnppa Crotch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5  Lighthouses, illumination of, byDr. Stevenson 

Lactic aCid, manufacture of, by C. E. Avery.340 LeIUlDings, the ways of, by Dr. G. A. Stockwell. Macadam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  258 
LactolDeter, SOxhlet's . . . . . . . . . . . . . . . . . . . . . *292 403 Lighthouses� Norwegian . . . . . . . . . . . . . . . . . . . .  215 
LactolDeters and lactodensimeters . . . . . . . . .  *11 Lens, enlarging, photographic, new, by J. H. Lighting and heating, co-operative . . . . . . . . . .  284 
Ladder, garden, portable, how to make . . . .  *219 DaUmeyer . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  *236 Lighting appar., incandesc .• Schloesser's .. *421 
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tain region, by Robert B. Grinnell and Edward Lenses and plates, how to clean . . . . . . . . .  91, 141 Lighting by electricity, by Hobert Briggs. .  98 
S. Dana. . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  1 5  Lenses, camera, improved, Steinheil's . . . . . . .  *41 Lighting b y electricity, machines used for . .  99 

Lake, pitch, of Trinidad, byW. O. Crosby .. 1
1
1:!J. Lenses, focus or, quick way to ascertain . .  *385 Lightning, action on telephone apparatus .. 301 

• ... Lenses, how maae . . . . . . . . . . . . . . . . . . . . . . . . . . .  *139 Lightning conductors, Faulkner'splanof ap. 
Lake Tahoe, physical studies of, by Prof. John Lenses, how to make . . . . . . . . . . . . . . . . . . . . . . . .  *318 

flying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226 
Le Conte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294, 295 Lenses, instrument for measuring . . . . . . . . . . .  *62 L ghtningconductors, by R .Anderson . . . . .  249 

Lakes, alkaline and boracic, of California, by J. Lenses, photographic manufacture and charao. Lightning conductors, proper forms of, by Wm. 
A. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 teristics of, by J. T. Taylor . . . . . . . . . . . . . . . . . .  :415  henry Preece. A valuable paper . . . . . . . . . . . .  249 

Lakes, distribution of in the United States, by Lenses, photographic, new, Voigtlander's. *11 6  Lightning conductors, the space protected by. 
Prof. John Le Conte . . . . . . . . . . . . . . . . . . . . . . . . . . .  232 Lenses, spectacle, new system of numbering. 121 A paper by W. H. Preece, in which the author 

LRlDp, Bunsen, theory of, by Prof. Thorpe . .  61 Leprosy in America . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 11  shows by the aid of diagrams the amount of 
LalDp, drop, Taylor's . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 6 Le .. seps, de, Ferdinand, biographical sketch, with space that will be 'protected by a lightning rod of 
LalDp, electric, for miners, Plante's . . . . . . . .  *414 portrait of himself and family . .  ; . . . . . . . . . . .  *21 0 �ny given dimenslOns . . . . . . . . .  : . . . . . . . . . . . . .  * 2 8 8 
LalDp, electric, Reynier's . . . . . . . . . . . . . . . . . . .  *208 Letter-copyinf, process, Adler s . . . . . . . . . . . .  224 LIghtning conductors, experIments on . . . . .  231 
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LaIUp, magnesium, Loiseau's . . . . . . . . . . . . . . .  *315 Leveling apparatus, new, Aita's . . . . . . . . . .  * 81 Lightning, globular and chaplet, new investiga-
LalDp, safety., Olding's . . . . . . . . . . . . . . . . . . . . . . .  *149 Leveling land, Lowe's process for . . . . . . . . . . .  *12 tlOns of, by Gaston Plante . . . . . . . . . . . . . . . .  , .  -l(-61 
LalDp, tar oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *258 Levels, hand�new, Abney's and Bohne's . . .  *133 Lightning, Indian ideas concerning . . . . . . .  201 
LalDps, Argand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361 Leverrier, Jean Joseph, biographical sketch, Lightning; look out for it. Hints to telegraph 
LalDps, brass, how to clean and brighten . . . .  1 14  with engraving of bust by Preault. , . . . . . . .  *181 operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 39 
LalDps, perpetual, of antiquity . . . . . . . . . . . .  *409 Lexingt.on (Cal:) oil belt, development of . . .  205 L!ghtn!ng, mechani.cal action � ... . . . . . . . . . .  241 
LalIlp-pendant, SIlver, ornamental. . . . . . . .  *45 Leyden Jar, a sImple . . . . . . . . . . . . . . . . . . . . . . . .  *211 LIghtnIng!.. protectlOn of buildmgs from, by 
LalIlp-post, ornamental, desJgn for . . . . . . . . .  *44 Leyden jar, Rood's apparatus to determine Capt. J. '1' . .tlUcknill. A valuable paper . . .  -l('348 
Land, arable, how formed . . . . . . . . . . . . . . . . . . .  *28 nature and duration of its discharge . . . . . . . *168 Lightning protector, telegraph, Vaes' . . .  *29 
Landscapes, artistic, how to take . . . . . . . . . . .  400 Leyden jar, apparatus for obtaining long sparks Lightning protector, telegraphic, new . . . . . .  *1 
Lantern, dissolving, Newtonian, impr'd . . .  * 1 04 from . . . . . . . . . . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  * 1 05 Lightning protectors for telegraphic apparatus, 
Lantern for exhibiting sound waves . . . . . .  *254 Liberty and restraint . . . . . . . . . . . . . . . . . . . . . . . . .  406 by Wm. henry Preece . . . . . . . . . . . . . . . . . . . . . . . .  198 
Lantern, magic, Kircher's . . . . . . . . . . . . . . . . . .  *421 Libraries, insect pests in, by Dr. H.Hagen . .  201 Lightning-rod .. , instrument for testing, Buck-
Lantern, magic (see Magic lantern). Library building, a librarian'S notion of what nill's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *296 
Lantern slide, new. Thomson's . . . . . . . . . . .  *104 it should be, by W .  F. Poole . . . . .. . . . . . . . . . . . . .  212 Lightning, some early experiments with.*66 
Lantern transparencies, gelatine, how to Library, design for . . . . . . . . . . . . .  : . . . . . . . . . . . .  *108 Lightship! new, Pintsch system . . . . . . . . . . .  *325 
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Lantern transparencies, how to makfl . . . . . . . .  l 13 Library of Congress . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 Lignite, burning of in situ, by C. A. White .. 395 
Lantern transparencies, howto I?repare . . . . .  424 Lichens, synt�esis of . . . . . . . . . . . . . . . . . . . . . . .  *126 Lily, cal�a, culture of . . . . . . . . . . . . . . . . . .  : . . . . . . .  l 13 
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Leather, tanned and tawed, varieties of and their Lighthouse, Eddystone. . . . . . . . . . . . . . . .  . *151 LocolDotive tire-box, Pennsylvama R.R . . . .  *21 
uses, by W. H. Van Benthuysen . . . . . . . . . . . . . .  356 Lighthouse, Eddystone,new . . . . . . *190, *419 LocolDotive, fireless, Lamm's . . . . . . . . . . . . . . .  140 
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Locolnotive for rack railway near Vienna . *'10 
Locolnotive for street railways, Porter, Bell, 

and Co.'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'13 
LocoDlotive for underground hauling, Fowler's. 

* 1 5 6  
LocoDlotive, freight, eight-couplcd, Paris and 

Orleans RR .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 4 8  
LocoDlotive injector� KOrting's . . . . . . . . . . .  *5 '1 
LocoDlotive, how mucn will it pull ? . . . . . . .  1 8 4  
LocoDlotive laDlp-, electric Sedlaczek . . .  *334 
Locolnotive, links m the history o f  . . . . . . .  *292 
LocoDlotive, Lion, built in l829 . . . . . . . . . . . . .  *33 
LocoDlotive, narrow gauge, Fairlie . . . . . . .  * 1 02 
LocoDlotive, narrow gauge, new, for Indian 

States railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 3  
LocoDlotive, novel use o f  for coal hauling from 

mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367 
LocOlnotive of 1835, Gillingham Winans' ...  ;(-36 
LocOlnotive, oscillating cylinder ... Shaw's. *324 
Locomotive painting, by John ti. Atwater. A 

'Valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  
LocoDlotive, Paris and Orleans RR . . . . . .  *131 
LocoDlotive, passenger, Austrian . . . . . . . .  *230 
LocoDlotive, passenger, Baldwin . . . . . . . . . .  *331 
LocoDlotive, passenger, detailed cost of . .  322 
Locolnotive, passenger, fast, built by the Bald-

win works for Bound Brook line . . . . . . . . . . .  *23 1 
Locolnotive, passenger, Glasgow and South-

Western H.R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *410 
LocoDlotive, passenger, new, London, Brighton, 

and South COast R.R . .  . . . . . . . . . . . . . . . . . . . .  *40'1 
Lj�h�Or'���� . ��������� . .  ����i��, . .  �.���i��381 
LocOlnotive, passenger, Western Railway of 

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *135 
LocoDlotive performances, notable . . . . . . . . .  413 
LocoDlotive, powerful, EI Gobernador . . .  *425 
LocoDlotive, rack and pillion, for narrow 

gauge, Hagans' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *409 
LocOlnotive reaping machine, Aveling and Por-

ter's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *36 
LocoDlotive; road and agricultural, Wallis and 

Steevens' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *93 
LocOlnotive, road, for the Eng!. Channel . .  *48 
LocoDlotive, road, improved. . . .  . . .  . .  . . . .  *303 
LocoDlotive, road, new, Marshall's . . .  *56, *'11 
Locomotive, roan, eight h. p., Armitage and 

Ruston's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *49 
Locolnotive shunting . . . . . . . . . . . . . . . . . . . .  ol(-256 
LocoDlotive, six-coupled, o nthe Lancashire and 

Yorkshire R R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 
LocoDlotive, six-coupled tank, Call . . . . . . .  *215 
LocoDlotive, special type, for the Western Rail-

way of l'rance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6 
LocoDlotive, tank, Dutch Rhenish R . . . . .  * 304 
LocOlnotive, tank, for narrow gaug'es, Swed-

ish . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  *41 
Locomotive, tank, for the Billericaand Bedford 

two-foot /l"auge railroad . . . . . . . . . . . . . . . . . . . . .  * 1 1 5  
LocOlnotive, tank, improved . . . . . . . . . . . . . .  *368 
Locolnotive, tank, SWlSS . . . . . . . . . . . . . . . . . .  *132 
Locomotive, tank, 16-ton, Schneider's . . . .  * 1 66 
LocoDlotive, traction, for common roads, Ro-

bey's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6 
Locolnotive, tramway, Brown's . . . . . . . . . . .  * 1 3 1  
LocoDlotive, tramway, compressed air . . .  *248 
LocOlnotive, twin, with freight platform be-

tween . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 '1 1  
Locolnotive vs. horse power . . . . . . . . . . . . . . . . .  140 
Locolnotive ; what to do when it breaks down. 

A valuable practical paper, by F. C. Smith, giv
ing plain directions for the management of the 
locomotive in accidents of various kinds . . . .  3 1 4  

Locomotive wheels, hammer for bossing. *320 
LocoDlotive, 100wheel, and tender, impr�v

3
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LocoDlotive, 12-wheeled, for the Lehigh Valley 
Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *34'1 

LocoDlotives, advance in the price of . . . . . .  314 
Locolnotives, American, i n  Australia . . . . . .  9 3  
LocoDlotive .. , American vs. English . . . . . . . .  61 
LocoDlotives and cars of the N. Y., West Shore, 

and Buffalo R.R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1  
LocoDlotives and railroads, early American. 

Historical sketch by Frank C. Smith . . . . . . .  *3 '1 1  
LocOlnotives atthe Centennial ExhiMtiou ; tab

ular statement of leading particulars regarding 
details of construction, with 18 outline figures of 
the various types shown . . . . . . . . . . . . . . . . . . . . . .  *3 5 

LocoDlotives, axle-cranks of, apparatus for 
squaring and measuring . . . . . . . . . . . . . . . . . . . .  *284 

Loco�otiv�s, big; weight and dim<;,nsio!lS of tl?-e 
heavIest freIglIt and'passenger engmes m use III 
this country . . . . . . . .  ; . .  : . . . . . . . . . . . . . . . . . . . . . . .  341 

LocOlnotives, bogie system of . . . . . . . . . . . . .  *215 
Locolnotlves, compressed air, fortramways, by 

Sir F. J. Bramwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 '1  
LocoDlotives, consolidation and American, 

Baldwin. . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *24 
LocoDlotives, English and American . . . . . . .  3'10 
Locolnotives, express, passenger, Great West-

ern Railway, London . . . . . . . . . . . . . . . . . . . . . . . .  * 5 8  
LocoDlotives for ascending steep grades, Cot· 

tran's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 
LocolDotives for burning petroleum, Ur-

quhart's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *63 
LocOlnotives for the St. Gothard Railw . . .  *384 
LocoDlotives for 18-inch gauge a t Crewe works, 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *44 
Locolnotives, fireless, for tramways, by G. 

Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *361 
Locolnotives, fireless, Francq's . . . . . . . . . . .  * 1 '1 4  
LocoDlotives, loads hauled b y  . . . . . . . . . . . . . . .  3 2 '1  
LocoDlotives, machines for repairing . . . .  *281 
Locolnotives, new method of supplying with 

water, Howe's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 
Locolnotives of the St. Gothard Railway, by R. 

Abt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  
Locolnotives, passengQr, fast . . . . . . . . .  252,. 301 
Locomotives, passenger Midland Rallway, 

Eng., with particulars of dimensions, consump-
tion of coal, and performance . . .  . .  . . . . . . . . . .  * 2 '1 

LocoDlotives, railway, Chinese . . . . . . . . . . . .  *3'1 
LocoDlotives, recent improvements in . . . . .  29'1 
LocoDlotives, smoke-preventer for, Reimb��t 
LocoDlotives, standard, parallel-rod for, of the 

Lake Shore and Michigan Southern R. . . . . .  *295 
LocoDlotives, Stephenson, the first . . . . . . .  *290 
LocoDlotives, tank, of the London, Chatham, 

and Dover Railway, Eng.; full particulars of di-
mensions and mode of construction . . . . . . . . .  *23 

LocoDlotives, tests of on Boston and Albany 
Railroad for performance and consumption of 
fue! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  

LocoDlotives, traction ofJ!ule for calcul'g.28'1 
LocOInotives, tramway, J:Srown's . . . . . . . . .  *222 
Locusts as fOfldfor inan, by D. A. Lyle . . . . . .  39'1 
Lode, Comstock, by A. P. Schack . . . . . . . . . . . .  *'13 
Lode, Comstock, by J. S. Hittell . . . . . . . . . . . . . .  *29 
L����ha�
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Lodges and cottages, designs for . . . . . . . . . . . . .  *9 
Lod�ell, English . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *404 
Log mdicator for ships, De Normanville's . . . .  *96 
LogU'ood. A lecture by Prof. George Jarmain, 

showing the nature and extensive uses of this 
valuable dreing material, methods of prepara
tion, chemIcal conditions of its coloring princi
ples, the various colors it is capable of producing, 
together with the latest and best recipes for the 
practical use of the dye . . . . . . . . . . . . .  . . . . . . . . . . 5 4  

LogU'ood, apparatus for extracting . . . . . . .  *389 
London, earliest map of . . . . . . . . . . . . . . . . . . . . . .  410 
London, growth of, by J. W. Bazalgette . . . .  426 
LB�����y nig�a���o��t��a� . �������� .�
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Lon!!itude and ship's time . . . . . . . . . . . . . . . . .  *29'1 
Longitude, methods of ascertaining, by William 

Ellis, F. R.A.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390 
Looking-glass frame in oak, design for . .  *206 
LooDl alarDl, stqpper, Demard's . . . . . . . . . . . •  *90 
LOODl, bucksKin, tJ.ulcher's . . . . . . . . . . . . . . . . .  *1 '10 
LOODl, carpet, Gates' . . . . . . . . . . . . . . . . . . . . . . . . . .  *'19 
LOODl for elastic rubber fabrics . . . . . . . . . . . .  *390 
LOODl harness., new, Crowell's . . . . . . . . . . . . . .  10-1 
Looln, improvea, Keighley's . . . . . . . . . . . . . . . .  *395 
LOODl, positive motion, new . . . . . . . . . . . . . . . .  *362 
LOODl, power, for delicate fabrics . . . . . . . . . .  *286 
LooDl-stopper alarm, Demard'� . . . . . . . . . . . .  *90 

Loolns, revolving box for, Mounier's . . . . . .  * 1 3 .,  
LOODlS, take-up motion for . . . . . . . . . . . . . . . . .  * 3 2 '1 
Low-U'ater alarm, Kenyon's. . . . . . .  . . . . . . . .  *20 
Lowell, Mass., founding of, by Jas. Parton . .  201 
LoU'ell, statistics of wages and living in . . . . .  190 
Lubricants. A valuable paper, giVin!fOrmulas 
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Lubricants, testing, apparatus for . . . . . . . .  * 1 '1 6  
Lubrication, by Prof. R. H .  Thurston . . . .  . '1 0  
Lubricator alarm signal.. . . . . . . . . . . . . . . . . . . .  *4 
Lu bricator, improved . . . . . . . . . . . . . . . . . . . . . .  ol('26'1 
Lubricator, pulsating, Paulson's . . . . . . . . . .  * 1 5 3  
Lubricator, Royle's . . . . . . . . . . . . . . . . . . . . . . . .  *2'18 
Lubricator, self-acting, Pickering's . . . . . . . .  *45 
Lubricator, wheel-fiange . . . . . . . . . . . . . . . . .  *2'1'1 
Lubricators, improved, Reed's . . . . . . . . . . . . .  *45 
Lubricators, steam pressure . . . . . . . . . . . . . .  *2 I .� 
Lucern, value of as a farm crop . . . . . . . . . . . . . .  2 1 0  
Lucidity, by Matthew Arnold . . . . . . . . . . . . . . . .  360 
Luck, fallacies about, by Rich. A. Proctor . . .  334 
Luk", Blackburn, the race-horse . . . . . . .  *269 
L ulnber drier, Excelsior and Chicago . . . .  * 3 '1 5  
L Ulllber fluDles, construction, cost, etc . . . .  1 1 6  
LUlnber fiumes, mountain, remarkable, o f  Cali-

fornia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *95 
LUDlber, how to season . . .  . . . . . . . . . . . . . . . .  *3'15 
LUDlber, straw, how made . . . . . . . . . . . . . . . . . . .  3 5 4  
LUDlinotls paint, Balmain's, its history, uses, 

merits, etc.; a lecture by C. W. Heaton . . . . . .  229 
LUDlinous paintbhowto make . . . . . . . . . . . . . . .  249 
Lunar lessons, yR. A. Proctor . . . . . . . . . . . .  395 
Lunes, formula for . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Lung, chemical, Neale's . . . . . . . . . . . . . . . . . . . . .  *340 
Lungs, artificial infiation of, apparatus for . . .  25 '1 
LyceuDl, or library, design for . . . . . . . . . . . . .  * 1 08 

M 
Macadaln vs. cedar block for roads . . .  . . . . . .  265 
Macaro ni and vermicelli mach.,Metzger's. * 1 '1 0 
Machine tenders, young, hints to, by an old 

paper maker ; practical instructions for the 
tending of and caring for paper making machin
ery. A valuable paper . .  . . .  . .  . .  . .  . . . .  . . .  . .  . . . .  '19 

Machine tools at tbe Centennial, by Joshua 
Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *44 

Machine tools, Pratt & Whitney Co.'s . . . . . . .  * 3 8  
Machine work, alteration o f  the form of during 

manipulation, cause of and how rectified. A 
valuable paper, by Joshua Rose . . . . . . . . . . . . . .  * 1 0  

Machinery, balancing of. A very valuable 
practical paper, of importance to all machinists, 
and superintendents . . . . . . . . . . . . . . . . . . . . . . . .  *368 

Machinery, coal cutting . . . . . • . . . . . . . . . . . . . . . .  1 1 4  
Machinery from a n  insurance point of view, by 

A. J. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204, 205 
Machinery ... how to photograph . . . . . .  , . . . . .  *3'13 
Mackerel, rrigate, a fish newto the New England 

coast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 
Mackerel, Spanish, and its artificial propagation, 

by Cbas. W. Smiley . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 0  
Madness, method i n  . . . . . . . . . . . . . . . . . . . . . . . . . .  299 
Magic cabinet, envelopes, boxes, and portfo-

lio, how made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *389 
Magic cabinets, how constructed . . . . . . . . . . .  *290 
Magic lantern, new enlarging lens for, by J. H. 
Dfa�l'geI:�tern 

. 'reiie�ti�g: 'i��iproved: 'by ��3:' 
Knight. Howto construct an exceedingly cheap, 
useful, and convenient lantern by which images 
of paper, photographs, engravings, drawings, 
paintings, and other opaque objects may be en-
larged and thrown upon the screen . . . . . . . . . .  *8 '1 

Magic needles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *20'1 
Magic portraits, howto make . . . . . . . . . . . .  * 3 '1 8  
Magic rings, a noptical illusion . . . . . . . . . . . .  * 4 1 0  
Magic shoU's in ancient Greece . . . . . . . . . . .  * 3 8 5 
Magnesia, manufacture of . . . . . . . . . . . . . . . . . . .  3 8 6  
Magnet, heat generated in when it is magnetized 

and demagnetized, by Prof. H. A. Rowland . .  305 
Magnet, new form of, by A. Camacho. . .  . . . .  2 
Magnet, therapeutical use of, by Wm. A. Ham-

mond, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 8  
Magnetic " after-effect," by F .  Auerbach . . .  3 4 '1  
Magnetic balance, Brunner's . . . . . . . . . . . .  * 3 8 6  
Magnetic balance, oy Prof. D .  E .  Hughes . . .  429 
Magnetic capacity, by Messrs. Treve and Du-

rassier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 6  
Magnetic circuits i n  dynamo and magneto

electric machines, by Lord El"phinstone and Uhas. 
W. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -)}2 1 1, 230 

Magnetic disturbance, auroras, and earth cur
rents, by Prof. W. Grylls Adams. An interesting 
description of the instruments used in a mag
netic observatory, with an account of some of 
the more recent observations of magnetic dis
turbances with the improved methods now 
available. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320 

Magnetic field, chemical action in, by Ira Rem-
sen . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  293 
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Magnetic Dlusic teaeher . . . . . . . . . . . . . . . . .  *3'13 
Magnetic needle, inclination of, first discovery 

of . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  * 366 
Magnetic needle, use of in searching for mag-

neLic iron ore, by Prof. J. C. Smock. . . . . . . . . .  4 8  
Magnetic ore-separating machine, impr'd. *306 
Magnetic reactions by T. Du Moncel . . . . *21 '1 
Magnetic separator, Buchanan's . . . . . . . .  *425 
Magnetic station of St. Maur Park Observatory, 

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 6  
MagnetisDl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 2  
MagnetisDl, effect of intoughening iron . . . .  2 5 6  
MaglletisDl-'.. evident, in iron and steel, cause of, 

by Prof. D . .I!;. Hughes, F.R.S . . . . . . . .  390, *392 
MagnetisDl, infiu. on electro-deposition . .  * 4 1 1  
MagnetisDl, infiuence of o n  the tenacity of 

iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *221 
MagnetislD of soft iron cylinders, infiuence of 

form on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '15 
MagnetisDl of the earth, effect uponof the sun's 

rotation and moon's revolution. . . . . . . . . . . . . .  1 '1 
MagnetisDl, practical experiments in, with spe

cial reference to thedemagnetization of watches, 
by Alfred M. Mayer. An interesting explana
tion of the facts and principles of magnetism, 
illustrated by experiments made with easily con
structed apparatus, and a description of a simple 
method of demagnetizing a watch, without de-
tachingit from its chain . . . . . . . . . . . .  *206, *20'1 

MagnetisDl, phenomena imitation of by liquid 
and gaseous currents, by C. Decharme . . . . • * 4 1 8  

MagnetisDl, phenomena, of compared with me-
chanical vitirations, by M. Stroh . . . . . . . . . . .  *3'19 

MagnetisDl, terrestrial, a new theory of by 
Profs. Perry and Ayrton . . . . . . . . . . . . . . . . . . .  i '7 '1  

lYIagnetisDl-, terrestrial, some points connected 
witb, by B. stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 

Magneto-electric generator, De RomilJ1�s52 
Magneto-electric gyroscope . . . . . . . . . . . .  *233 
Magneto-electric Inachines (see Electr c ma-

chines). 
Magneto-electricity for telegraphy. . . .  . . . .  2 8  
Magneto-induction Dlachine, by Dr. Eduard 

Zetsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  
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Magnets, bar spirality of the energy in, by R. 

C. J;hettle, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184 
Magnets, electro . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 8  2 
Magnets, electro, and induction coils, improve-

ments in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Magnets, fioating, experiments with, illustrating 

the action of atomic forces, molecular structure 
of matter, allotropy, isomerism, and kinetic 
theory of gases, b� Prof. A. M. Mayer . . . . .  * 1 29 

Magnet .. , luminOSIty of, by J. T. Spragne . .. 390 
Magnets, permanent, howto make . . . . . . . . . .  3 1 8  
Magnetsi powerful, how t o  obtain . . . . . . . . . . .  302 
Ma�nlty ng power, highest ever reached . . .  2 1 8  
Manogany, its native country, mode of growth, 

and economic uses . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362 
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Mail bag catcher, French . . . . . . . . . . . . . . . . . .  * 5 3  
Maize, manufacture o f  sugar from, b y  R .  H. 

Harland, F. C.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 56 

Maize, rice, and barley, composition of. . . . . .  2 8 8  
MajolIca tiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 0 '1  
Malaria, by J. H. Salisbury, M.D. A report of 

microscopical investigations of paludal exhala
tions, and the night vapors rising from the desic
cating, freshly exposed soil of humid grounds, 
new prairie lands, and peaty bogs, and from the 
drying beds of streams, ditches, and lakes in 
malarious districts, resulting in tae discovery of 
what appears to be the cause of intermittent and 
remittent fevers: with remarks connected with 
their pathology and treatment. . . . . . . .  3'18, 3'19" 

*3 80, * 3 8 1  * 3 8 2 , * 3 8 3  
Malaria not of vegetable origin, flY John S. Hit-

tell - .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 
Malarial poisoning, chronic. A valuable clini-

cal lecture, by A. L. Loomis, M.D . . . . . . . . . . . . . 102 
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Malt cleaning Dlachine, Duprez's • . . . . .  * 1 1 3  
Malt crushing Dlill . . . . . . . . . . . . . . . . . . . . . . .  *402 
Malthouse, new, at New York . . . . . . . . . . . . .  * 11 0 
Malting, fire risks of. .. . . . . . . . . . . . . . . . . . . . . . .  3 '1 6  
Malt sugar, o r  dextrine maltose, preparation 

and use of in brewing, by Wm. Geo. Valentine, 
F.C.S. A valuable paper . . . . . . . .  1 9, 22, 25, 2 8  

MaDlDlalia, extinct, remains o f  found i n  Lon-
don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3'13 

Malnmary infiammation, treatm't b y ice . . .  1 94 
Man and evolution, by Prof. B. F. Mudge . .  *2 1 5  
Man and his structural affinities, by A. R. Grote, 

A.M. A valuable and interesting paper . . .  *148 
Man and woman, an anthropological comparison 

of the two sexes, by G. Delaunay . . . . . . . . . . . .  309 
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Man, antiquity of. by W. Pengelll . . . . . . . . . .  . 4 1 1  
Man, antiquity of, b y  Rev. L .  J .  'J'em{'lin . . . .  1 8 3  
Man, antiquity o f  in Eastern AmerIca geologi-

cally considered, by H. C. I,ewis . . . . . . . . . . . . . .  2 5 8  
Man, antiquity o f  in Eastern America, b y H .  U. 

Lewis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 
Man, antiquity ofin England . . . . . . . . . . . . . . . . . .  1 49 
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Man, .appearance of on Pacific COa.'lt, by B. B. 

Rediimg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 
Man, arrival of in Europe by Prof. J. Fiske.340 
Man as a species, origin of, by R. Owen . . . . . .  365 
Man, Pliocene, by Dr. C. C. Abbott . . . . . . . . . . .  208 
Man, vrehistoric, in Germany . . . . . . . . . . . . . . . . .  196 
Man, prehistoric, present and future. . . . . . . .  236 
Man, stature of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Man, the spiritual i n. . . . . . . . . . . . . . . . . . . . . . . . . . .  192 
Manganese alloy, recipe for . . . . . . . . . . . . . . . .  2 1 0  
lUanganese and its uses . . . . . . . . . . . . . . . . . . . . .  401 
Manganese, black oxide of, a s a disinfectant, by 

J. De valma1!ni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
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Manganese bronze, new, Parsons' . 49, 51, 1 8 '1  
M3e'r��:.si5������i.��. ��� . .  �e������� . .  ��3�I 
Manganese, estimation of by titration, by C. G. 

Sarnstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324 
Manganese in iron, estimat'n of, by S. Kern. 1 '1 
Manganese, nickel, zinc and lead, determina-

tion of by electricity, by 1. Riche.. . . . . . .  . . . .  92 
Manganese, lead, copper, zinc, and nickel, and 

their alloys, estimation of, by A. Riche . . . . . .  14'1 
Manganese, separation and determination of, 

by Prof. J. Volhard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20'1 
Manganese, the alloys of. A review of the past 

history and present state of the mannfacture of 
� crude manganese," wIth a description of some 
of the newer alloys of the metal with copper tin, 
and zinc, and their characteristics and applica-
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 

Manganese, the position of in modern industry 
by M. V. Deshayes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 5  

Manholes i n  pipe sewers, approv'd forms. *419 
Mann, Horace, biographical sketch of by Mrs. 

Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3 3  
ManoDleter, dry, inscribingh Brouardel's. *299 
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Mantel, deslgn for . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ol(' 5 1  
Mantelpiece in walnut, design for . . . . . . . .  *259 
Mantelpieces and grates, ornamental . .  *36'1 
ManuCactures, supremacyof Americain. . .  190 
Manure, alkali waste as . . . . . . . . . . . . . . . . . . . . . . .  266 
Manure,barnyard, value of. . . . . . . . . . . . . . . . . .  '10 
Manure, boneand horn, how to make. . . . . . .  '1 5  
Manure cellars and sheds . . . . . . . . . . . . . . . . . . . . . .  260 
Manure, cotton-seed, etc . . . . . . . . . . . . . . .  . .  . .  . .  '10 
Manure, experiments on With rye, wheat, and 

oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 
Manure for gardens, cheap . . . . . . . . . . . . . . . . . . .  242 
Manure of hens, value of . . . . . . . . . . . . . . . . . . . . .  1 1 3  
Manure, phosphate, by K. Walter . . . . . . . . . . . .  322 
Manure, liquid, experiments in the use of . . . 239 
Manure, raw, disposal of . . . . . . . . . . . . • . . . . . . . . .  2 '1  
Manure, relative value, and how t o apply . . .  2'14 
Manure, stable, thirty-eighth year of a farm 

without . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 
Manures, potassa in, determination of . . . . . .  362 
Manures, valuation of. . . . . . . . . . . .  . . . . . . . . . . . .  '1 5  
Manuscripts, Moabite . . . . . . . . . . . . . . . . . . . . .  *401 
Mantides, anii empmIB or May-fiies . . . . . . .  * 3 8 5  
Manzolini, Prof. Anna Morandi, b y  Madame 

Villarsi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124 
Maple trees, propagation of . . . . . . . . . . . . . . . . . .  3 8 8  
Marble, fieXIbilityof . . . . . . . . . . . . . . . . . . . . . . . .  *308 
Marble, stains in, howtoremove . . . . . . . . . . . . .  1 5 9 
Mar bl ed sepedon (snake) . . . . . . . . . . . . . . . . .  * 1 '14 
Marbles, onyx, of Mexico, by W. Eassie . . .  .. 26 
Marbles, playing, how made . . . . . . . . . . . . . . . . .  3 5 8  
Marbling paper, the art of, byC.W. WOOlnO�lJg 
Mares, period of gestation in . . . . . . . . . . . . . . . . . .  298 
Madne engines! Young's improvem'ts . . . .  *64 
Marine propulSIon, improvements in . . . . . . .  69 
Marine propulsion, theory of. . . . . . . . . . . . . . . . .  1 2  
Marine U'ork, use o f  concretei n  . . . . . . . . ..  * 3 8 '1  
Marking ink, purple, for linen, recipe . . . . .  1 '1 
Marquetry designs, Italian . . . . . . . . . . . . . . . . . . .  *89 
Marquetry for chess-board table . . . . . . . . . . . .  *68 
Marquetry ornaments, designs of A. Schill. *66 
Marquetry ornaments from Florence . . . . .  * 13 6 
Mars, another world inhabited like our own, by 

Flammarion. An interesting paper. *1 '1 5, 1 80 
Mars, by T. W. Webb . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  
Mars in autumn o f  1877, b y R . A . Proctor . . .  * 8 5  
Mars, the moons o f. . . . . . . . . . . . . . . . . . . .  . . . . . . . .  9 3  
Mars., the physical configuration of, by Prof. W. 

HarKness, U.S.N . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *22'1 
Marsh Cever, sulphur a prophylactic of . . . . .  3 5 8  
Marshes, drainage of, b y  C. E .  Hollister .. . . . .  429 
Marshes, salt, reclaiming, by W. Clift . . . . . . . .  91 
Mascaret., the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *209 
MasdevaIlia, spectral. . . . . . . . . . . . . . . . . . . . . .  *384 
Mash for horses, recipe for. . . . . . . . . . . . . . . . . . .. J) 3 
Mash-tun II, false bottom for, Cave's . . . . . .  *366 
Mason, William, the locomotive builder, bio-

graphical sketch, with portrait • . . . . . . . . . . . .  *393 
Masonry and brickwork. by J. C. Jefferson . .  1 4 8  
Masonry arches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  
Masonry buildings, methods of moving . . .  *404 
Masonry, stone, and building stones, nomencla-

ture of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  * 1 1 3  
Massell, large, moving, byA. Rochas*3 6'1,*41 '1 
Mastic., bituminous, a{,plications of . . . . . . . . . .  2'16 
Mastodon, recent extmction of . . . . . . . . . . . . . .  3 1 6  
Mastodon, skeleton of, found i n Kentucky. 3 5 '1 
Mast, hollow, for yachts . . . . . . . . . . . . . . . . . . . . . . .  29'1 
Masts, expenments on, Kirkaldy's . . . . . . . . . . •  *96 
Matches, friction, a s a  cause o f fire . . . . . . . . . .  3 5 3  
Matches, how made, byJohn A . Gar er. An in-

teresting paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
Mate in Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 
Materialisln and its lessons. A paper by Dr. 

Henry Maudsley, showing that . ,. materialism," 
when properly understood, far from being a 
menace to morality, only sets before man a 
higher intell\)ctual aim than he is ever likely to 
reach by spiritual paths . . . . . . . . . . . . . . . . . . . . . .  19'1 

MaterialisDl, hylozoic, b y  Dr. R. Lewins . . . .  291 
MatheDlatics. Inaugural address by Professor 

Arthur {layley before the British Association, 
1883. A valuable paper . . . . . . . . . . . . . . . . . . . . . .  40'1 

MatheDlatics, infiuence of on the progress of 
physics, by Prof. Arthur Schuster . . . . . . . . . . .  3 3 3  

MatheDlatics of construction. . . . . . . . . . . . . . . .  96 
Matter and life, studies of, by H. J. Slack. An 

interesting discussion of the discoveries that re
cent science has made concerning the relation of 
force to matter, and the connection between 
physical agencies and manifestations of life. 2 '1  

Matter, constitution of in the gaseous state, by 
Ch Adolphe Wurtz . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 6  

Matter, fourth stste of, a refutation, by Dr. J. 
Pulmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 

Matter, fourth state of, explanation of the phe-
nomena of, by Dr. Zoch . . . . . . . . . . . . . . . . . . . . . . .  260 

Matter in sonorous vibration, apparatus to study 
tbe chemical stability of . . . . . . . . . . . . . . . . . . . .  01(' 240 

Matter, nature of the existence of, by E. R. 
Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 9  

Matter, o n a  fourth state of, by W .  Crookes . 2 3 8  
IUatter, inner constitution of. Abstract of an 

address by Prof. G. D. Liveing . . . . . . . . . . . . . . .  356 
MaxU'ell, Jas. Clerk, biographical sketch, with 

portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1 4  
MaxU'ell Prof. Clerk. Biographicalsketch. 2 1 0  
Meall costo f  per bushel. . . . . . . . . . . . . . . . . . . . . . .  3 2  
Meas es, a lecture, by Dr. Alonzo Clark . . . . .  2 5 4  
Measure, liquid, Monroy's . . . . . . . . . . . . . . . . . .  ol('3'18 
Measures and weights, Internat'l Bureau . *40'1 
Measures, electric, unities of, decision on . . .  3 1 2  
MeasureDlent, base-line, byW. B .  Whiting. 149 
IUeasureDlents, anthropometric . . . . . . . . . . . .  190 
MeasureDlents, minute, o f  modern science. A 

valuable and interesting series of articles, by 
Prof. Alfred M. Mayer, treating of tbe accurate 
determination, at the present day, of such quan
tities as lengths from 0'01 of an inch to 0'00001 
of an inch aI;ld less ; of durations of time from 
one second to a few billionths of a second : of 
temperatures ranging through a few thousandths 
of a degree : and showing in a popular way, and 
by the aid of diagrams and illustmtions of appa
ratus, how these measures are made. 

I. Some ideas in regard to the size of the magni-
tudes whicb it is proposed to measure . . . . . . .  * 5 6 

II. The micrometer screw ; its scientific and prac-
tical applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ol(-5 8  

Ill. Method of measuring by meens of the micro
meter screw furnished with contact leve!. . .  * 60 

IV. 'l'he spherometer . . . . . . . . . . . . . . . . . . . . . . . . . . .  *62 
V. The reading microscope, or micromoter micro-

scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *64 
VI. Application of the compound microscope to 

the measurement of minute lengths . . . . . . . . . . x, 6'1 
VII. The vernier and vernier microscope . . . . .  * '12 
VIII. The cathetometer and its practical applica-

tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'1'1 
IX. The dividing engine and the method of mak-

ing accurate linear scales . . . . . . . . . . . . . . . . . . . . .  ol(- 80 
X .  Construction of a perfect screw ; manner 0 f de

termining the pitch of a screw ; and on our stand-
ards of lengi;h and weight. . . . . . . . . . . . . . . . . . . .  ol('92 

XI. Application of rotating mirrors to tbe meas
urements of minute lengths, angles, and times. 
1. Saxton's refiecting comparator . . . . . . . . . . .  *96 

XII. 2. Saxton's oomparator applied to the com-
parisons of standards of length . . . . . . . . . . . . .  *103 

XIII. 3 .  Saxton's mirror applied to the observa
tion and measurement of the changes in the di
mensions of iron and steel bars when magnet-
tized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *10'1 

XIV. 4 .  Saxton's comparator applied as a ther-
mometer . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  * 1 00 

XV. The horiwntal pendulum . . . . . . . . . . . . . . . * 1 1 2  
XVI. Determination of the number of vibrations 

made in a second by a tuning fork, with exam
ples of the use of the latter as a chronometer to 
mark and register intervals of .time . . . . . . . .  * 1 60 

XVII. On Wheatstone's experiments to measure 
the velocity of electricity and the duration of 
the electric discharge . . . . . . . . . . . . . . . . . . . . . .  * 1 65 

XVIII., XIX. On the experiments of Feddersen, 
Henry, nood, and Mayer on the nature and du
ration of the electric discharge . . . .  *168, * 1  '1 5  

XX. O n  measurements o f  the lengths and the 
waves of iiI!' ht; preceded by accounts of tbe un
dulatory theory of light and of the phenomena 
of diffraction and interference of light . . . . .  * 1 '1 '1 

Measuring apparatus, ell,ctric light, by R. 
Sabine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 '1  

Measuring apparatus, electricaL . . . . . . . . . .  *329 
Measuring apparatus, new form of for a la

boratory spectroscope, by' J. E. Heynolds ...  122 
Measuring apparatus, W,llis' . . . . . . . . . . . . . .  * 1 8 5  
Measuring devices. Descriptions of various new 

gauges, recorders, and indicators . . . . . . . . . .  *200 
Measuring inaccessible heights and distances, 

methods of, by T. E. Ctindler . . . . . . . . . . . . . . .  * 3 1 3  
Measuring instruDlens of U .  S .  Coast Survey, 

and how used in making charts, determining the 
tides, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 

Measuring machine, Sweet's . . . . . . . . . . . . .  *25 
Meat, fresh, shipment of in refrigerated cham-

bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  
�at, fresh, trade i n  between New York and 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *90 
Meat, preservation of, various methods . . . . . .  60 
Mea t, preservation of by carbonic acid . . . . . . .  392 
Meat, raw, how to prepare for invalids. . . . . . .  64 
Meat transport from New Zealand . . . . . . . . . . . .  349 
M .. chanical draU'ing (see Drawing). 
IUechanical drawings, a new method of keeping, 

by C. T. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 2 
Mechanical engineering! some of the devel
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dustries . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247 Piassava dber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 P. Armsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269 1886 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  
Photography, relief in, exaggeration of . . .  1 3 9  Pickllng lllachine for plate, Taylor . . . . . . .  * 7  5 Plants, r!l�toration of by hot water . . . . . . . . . .  1 2 8  Porcelain, gilding and plating on, process. . 8 6  
Photography, retouching i n  . . . . . . . . . . . . . . .  1 3 9  Ple·plant, o r rhubarb, cuIture of . . . . . . . . . . .  2 6 2  Plants, sIlIca tak en up by . . . . . . . . . . . . . . . . . . . .  * 3 7  Porcelain, 'history, manufacture, and decora-
Photography, solar, a new method of.-Stains, Pier, I;fuelv\" of Rio Tonto Railway . . . . . . . . . .  1 2 7  Plantsj spread of epidemic disease in, by Dr. W. tiQn of, by Chas. Louth . . . . . . . . . . . . . . . . . . . . . . . .  3 3 5  

bichromate, how t 0 remove from the hands . 3 8 6  Pier, Iron, u .  S., near Lewes, Delaware, by A. G. Far ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 0  Porcelain, how manufactured . . . . . . . . . . . . . .  347 
Photography, solar, reversed action o f  ligh

2
t

4
i n

8. Stierle, C . E  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *' 72, * 7 3  Plants, the growth of, by W. B. Hemsley, . . . .  5 7  Porcelain, manufact. of, by J. W. Mallet . . .  2 3 2  
Pier, tidal, Egf'rton's . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 7 Plants, travels 0 f .  . . . . . . . . . . . . . . . . . . . . .. . .  . . . .  3 3 9  Porcelain, process 0 f decoratin.E with gold . 1 64 

Photography, " spirit " . . . . . . . . . . . . . . . . . . . . . .  1 5  Piers, l]ridge, by W. S. Smith . . . . . . .  . . . . . . . . . .  20 Plaster casts, how to bronze . . . . . . . .  -. . . . . . . .  1 6 9  Porcelain photography, by J. R. Sawyer. 2 5 6  
Photography, stellar, a t  H�rvard . . . . . . . . . . .  4 0 0  Pier i s  Japoniea . . . . . . . . . . . . . . . . . . . . . . . . . . .  *345 Plaster casts, o f  fish, how t o  make . . . . . . . . . . .  1 26 Porcelain paInting, howto prepare the colors 
Photography, tele, by S. BIdwell . . . . . . . . .  *'290 Piesigaster, a new species of serpent . . . . .  ')(' 3 3 2  Plasteri remarkable effects of on clover . . . . .  1 1 4  for, by V. J oclet . . . . . . . . . . . . . . . . . . . . . . .  1 70, 1 82 
Photography upon canvas . . . . . . . . . . . . . . . . . . .  3 1 5  Pie sse, Dr. G. W .. Septimus, Ph.D. Portrait.*366 Plaster ng, wall, drying in three days, method Po.t:celain plates, mach. for making, Faure's. 
Photogravure, Goupil's process . . . . . . . . . . .  269 Plglllents, thallmm, new . . . . . . . . . . . . . . . . . . . . .  1 2 0  of In Denmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 8  *29 
;Photogravure, photo-relief plates for, method PIgs, large white, English . . .  . . . .  . .  . . . . .  . . . .  * 1 1 2  Plastic cOlllpound, new, from cellulose, by Ed- Porcelain printing . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 4  

o f  reproducing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *418 Pigs, thoroughbred, value o f  . . . . . . . . . . . . . . . . .  8 0  ward Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 4  Pork and bacon, A merican, how prepared for 
Photogravure, Scamoni's process for . . . . . . .  1 2 5  Pilaster capitals, designs for . . . . . . . . . . . . .  *249 Plate and saucer machine, Faure's . . . . . . . . .  * 1 62 commerce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 6  
Photo·lantern, Stebbing's . . . . . . . . . . . . . . . .  * 2 2 7  Pile, chloride of Jime, �iaudet's . . . . . . . . . . . .  * 2 1 9  Plate, bOiler, bending rolls, Palmer's . .. . . . .  *302 Port ".enry, geology of, b y T. S. Hunt . . . . .  1 9 5  
Photo·lIght equalizer, D e l a Noe's . . . . .  * 3 76 Pile·driving, hydraulIc . . . . . . . . . . . . . . . . . . . .  * 2 3 7  Plate cleanIng, photo . . . . . . . . . . . . . . . . . . . . . .  8 9  Port of (Jolon, new dredge-boat for . . . . . .  *431 
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e,!> Plle·dJ,'iying, new sy,stemo f  . . . . . . . . . . . . . . .  * 1 29 Plate·holders, construction and preservation Port ot' Dunkirk. France, new docks at. *262 

i> PIle dl'lvIng, pneumatic, by J. W. Glenn . . . . .  1 4 1  of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 Portage Viaduct, new . . . . . . . . . . . . . . . . . . . . .  *4 
Photo·lithograpbic process, As3er's . . . .  95 Pile, electric, dry, Van Tenac's . . . . . . . . . . . . . . .  5 8  Plate·in·the·bath pictures . . . . . . . . . . . . . . . . .  93 Portland celllent, r" sults of tests as to its re-
Photo· lIthographic prQcess, by H. Butler. 227 Pile, medical, miniature, Soares' . . . . . . . . . . . .  * 4 1 2  Plate·pickling nlachine, Taylor's . . . . . .  * 7 5  sistance to crushing. . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Photo·lithographic prInting, as performed Pile, mercury-bichromate, Fuller's . . . . . . . . . .  *71 Plate·press. hydraulic, German . . . . . . . . . . .  * 4 1 7 Portrait and frame work, how t o  obtain at one 

at Woolwich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .� 7  PIle, Pezzer-Plante . . . . . . . . . . . . . . . . . . . . . . . . . .  *·3 2 3  Plate·rolling, machinery for . . . . . . . . . . . . . .  *221 printing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  
Photo·lIthography . . . . . . . . . . . . . . . . . . . . . . . .  247 Pile, pneumatic, Bur�s' . . . . . . . . . . . . . . . . . . . . . . .  1 2 1  Plates and lenses, cleaning of . ... . . . . . . . . . .  8 91 9 7  Portraits in watch �Iasses, how to take. . . . .  7 7  
Photo-lithography, hints on . . . . . . . . . . . . . .  3 1  7 P!le, seco",dary, !teYlll<er.:raure . . . . . . . . . . . . .  * 3 2 2  Plates, copper, method of stee¥ng . . . .  . .  . . . . .  70 Portral.ture, Mr. LIebert on . . . . . . . . . . . .  : . . . .  1 4 9  
Photo·lithography, hQW perfoTIlled . . . . . .  2 8 4  Plle, selemum, lVlercadJer s . . . . . . . . . . . . . . . . . .  *326 Plates, dry, developmg, Roche s method . . . .  3 0 1  Port WIll ' lllark, method of remOVIng, Dr. 
Pho t ollleter, asfi'al, new"Espin's . . . . . . . . .  *397 Plle, standard, Heynie!" s . . . . . . . . . . . . . . . . . . .  * 42 5  Plates, dry, highly sensItive . . . . . . . . . . . . . . . . . .  6 3  Squire's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 3  
Photollleter, dispersion, l'erry's . . . . . . . . . .  * 2 8 3  Pile, sulphate of copper, new . . . . . . . . . . . . . . .  *404 Plates, dry, rapid, by H. W. Bevan . . . . . . . . . . .  229 Port wine marks on the face, treatment of, by 
Photollleter, electric, Vidal's . . . . . . . . . . . . .  *270 PIle, Sir William Thomson's . . . . . . . . . . . . . . .  * 3 6 3  Plates, dry, preparation of, by H. Vogel. . . . .  29 Dr. B. Squire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .� 6 
Photollleter, fire-damp, elect., Li\'eing's . .  * 2 5 3  Pile, thermo, improved, Ridout's . . . . . . . . . . .  * 23 S Plates, dry, solarization of, by Franz Stolze. 300 Positives, direct, for enlarging. . . . .  . . .  . . .  . . .  60 
Photollleter for studios, Monckhoven . . . .  *204 Pile, thermo-electric, Clamond's . . .  * 1 20, * 2 1 1  Plates, dry, vs. wetcollodIOn . . . . . . . . . . . . . . . . .  1 90 Positives in the camera, meth. of obtaining.2 5 5  
Photollleter, Munzinger's . . . . . . . . . . . . . . . . . . . .  * 8  Piles and accumulators a t the Munich ExhibitiQn Plates, hQW t o  clean . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 2  Post Otlice and Custom House, Albany, N. Y., 
Photo llleter, new, Napoli's. . . . . . . . . . . . . . .  * 2 3 7  o f  Electricity. Descriptions o f  several kinds, Plates, metallic, for printing, Michaud's . . . . .  1 8 4 "* 84, ')(' 8 5  
Photollleter, Pentane . . . . . . . . . . . . . . . .  . . . .  * 3 7 9  with numerous engravings illustrating Plante's Plates, porcelain, machine for making . . . . . .  * 2 9 Post Otlice, British, operations of . . . . . . . . . . .  3 0 2  
Photollleter, refraction, Fuchs' . . . . . . . . . .  *284 apparatus and the principal phenomena that Plates, sensitive, how t o  make, b y  J .  A .  Forrest. Post Otlice building, Minneapolis . . . . . . . . . .  *420 
Photometer, Sabine's . . . . . . . .  . . . . . . . . . . . .  * 3 8 7  have been obtained with i t  . . . . . . . . . . . . . . . . .  * 4 1 4  * 2 72 Post Otlice, peQria . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 1 
Photollleter, simple, how to make . . . . . . . .  *250 P!les, electric, ilp'paratus for te�ting . . . . . . .  * 3 6 5  Plates, �et, intensifier for . . . . . . . .  : . .. . . . . . . . . .  3 � 8  , Postage stalllps, improvement in, by P. H. Van 
Photollleter, universal, Hartley's . . . . . . . . .  *393 PIles for electrIC lightmg, Reymer-Faure . .  * 342 Plateau s dllllS, a paper descrIbmg some m-

I 
del' W eyde . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  49 

Photolllete,-, Woodbury's . . . . . . . . . . . . . . . . . .  *220 P!les, secondary, pro,!l'ress made in . . . . . . . . . . . .  3 4 8  tere.sting exper�ments wit� . .  Plat<eau's films," a Postal t1:anslllission, pneumatic, in Vienna 
Pbotollleter, Zenger's . . . . . . . . . . . . . . . . . . . . .  *421 Plies (seealso Battenes). subject of phySICS almost Ignored m text-books. and Berlm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "* 90 
Photollletric llleasurelllents at Munich Ex- Plles, secondary1 new, Reynier's . . . . . . . . . . .  *426 *' 1 60 Posts and shores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *94 

hibition . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . .  *409 Piles, testing bel for, Barbier and Pieret's. *341 Plating, electro, full details of processes . .  *31 0 Potash, chlorate of,and binoxide of manganese, 
Photollletric measurements, approximate, of Pil�� .. wooden, pneumatic system of sinking' by Plat1notype printing, improvem'ts in . . . .  1 5 5  accidents from in making oxygen gas . . . . . . .  3 3 0  

sun, moon, sky, and electric and other arti1icial J. w. Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 4 1  Platinu]n ana iridium, method o f  purifying. Potash, chlorate, toxic properties of . . . . . . . .  3 2 6  
lights, b y  Sir William Thomson . . . . . . . . . . . . . .  3 7 0  Pilgrilll's Progress. new ; milestones in his 1 94 Pota ssa, new process for the estimation of, by 

Photolllet.-ical researches, ConlU's . . . . . . . .  *294 journey from 16�O to 1876. . . . . . . . . . . . . . . . . . . . . .  5 Platinulll and silver, oxidation of, by William A. Carnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  
Photollletry of the sun and other lights . . . .  3 79 Pill coating, b y  E .  S .  Bull. . . . . . . . . . . . . . . . . . . .  1 3 0  Rkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 PotassiUlll carbonate, manufacture of by the 
Photollletry, the eye as an aid in. An interest- Pills, howto coat with gelatine, by C. W. Holmes. Platinu]ll, coating metals with by Dode's pro- direct treatment of the chloride with trimethyl-

ing paper, shQwing how light affects the eye. and . 3 7 0  cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 7  amine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 6  
within what limits this organ can judge differ- Pills, phosph:0ru�, new l).lethod of making· . . . 1 9 8  Plhtinulll CJ'ucibles, how t o  mend . . . . . . . . .  1 4 2  Po�assiulll, determination of, by L .  L. De Ko-
ences of illumination . . . . . . . . . . . . . .  *408, *409 PUocarpin m dIphtherIa . . . . . . . . . . . . . . . . . . . . .  3 1 4  Platinulll, metallurgy of . . . . . . . . . . . . . . . . . . . . .  1 4 1  mnck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306 

Photo.lllicrogra,Phy, by George E .  Davis, Pilocarpin in intermittent fever, by Gaspar Pl"tinulll·pictures . . . . . . . . . . . . . . . . . . . . . . . . . .  146 Potassiulll, neutral oxalate of, howto prepare. 
F.R.M.S. A practICal treatise on the art of tak- GriswQfil, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 Platinulll series of metals, preparation of in a 2 9 6  
i n g  photographs o f  microscopic objects . . . .  * 2 8 4  Pllocarpin, influence o f  i n  baldness . . . . . . . .  2 3 1  state o f  purity, and notes upon the manufacture Potato beetlt', how t o  destroy . . . . . . . . . . . . . . .  2 4 8  

Photo·lllicrography, b y  T .  C .  White . . . .  * 3 76 Pine·c.ones, turpentine from, apparatus to dis- o f  iridio-platinum, b y  George Matthey . . . . . .  1 8 3  Potato beetles, apparatus for destroying, Ba-
Ph�to·llli�rog;ra.phy without a microscope or tIlL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *2 1 6  Pleuro·pneulllonla, by Prof. James Law: dona's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4  

nncroscopIC obJectIVe . . . . . . . . . . . . . . . . . . . . . . .  * 3 9 1  Pine, Kauri-Dammara Australis . . . . . . . . . .  *4 1 5  2 1 3  Potato· beetle .. , machine for destroying, Iske's. 
PhOtO·lllicroscopy, monochromatic light in, Pine tilllber, effect of prolonged stress upon Pliocene lllan, by Dr. C. C. Abbott . . . . . . . . .  208 . *2 8  
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m
5 the strength and elasticity of, by Prof. R. H. Plow, snow, Mabbs' . . . . . . . . . . . . . . . . . . . . . . . . . . .  *46 Potato·bug, medical properties .of . . . . . . . . . .  3 6 9  

H Thurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 7  Plow, steam, windlass te nder, Cheneral's . .  *· 1 4 3  Potato culture contest, novel . . . . . . . . . . . . .  201 
clothing ; prevention .of blisters on albumen pa- Pine, white, in Michigan, natural and industrial Plow, the p!'imith'c, and its immediate successors, p"tato culture, hints on. . . .  . . . .  . . . . .  . . .  . .  . . .  . .  8 5  
per ; silvering of glass ; taking impressions of history of, b y W  . H .  Ballou . . . . . . . . . . . . . . . . . . .  302 from examples at the Paris Exhibition, by E .  H. Potato growing, extraordinary . . . .  . . . . . . . . . . .  7 
negatives; washing of photographic silver pic- Pine, yellow, strength of .. . . . . . . . . . ... . . . . . . . . .  404 Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *· 1 3 5  Potato, sweet, composition and nutritive value 
tures in zinc vessers : a new gold salt for photo- Pipe !'utting;and tln:eading machme . ; . . . .  ,X·400 Plowi three-furro�,. Ransome's . . . . . . . . . .. . . .  * 5 9  o f  . . . . . . . . . . . . . ... . . ... . . . .  : ... . . ... . . . . . . . . . . . . . . . .  7 1  
graphy ; the dry coffee process ; chloride of pal- Pipe JoInt .... different,al-screw, Bourry s . . . . .  * 8  0 Plo,v ng by electrICIty . . . . . . . . . . . . . . . . . . . . . .  *201 Potatoes and thClr utIlIzatIOn. How to make 
ladium process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 Pipe.jointlng, elastic, Roche's . . . . . . . . . . . . .  ·)!-2 5  Plowing in rye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2  starch, gum dextrine, glucose, whisky, and vine-

Photo·paper, forll).�las for . . . . .  : . . . . . . . . . . . .  1 7  Pipes, sewer, manholes on, be�t. form� . . . . .  *419 Plow!ng, subsoil. will it pay . . . . . . . . . . . . . . . . . 1 3 9  g:artrom potatoes. Desiccated potatoes.-Imita-
Photo·paper, senSItIve, preservmg. . . .  . . . . . .  1 9  Pipe, water, cast iron, reqUISIte thICkness of Plowlng·englne, steam . . . . . . . . . . . . . . . . . . .  * 1 99 tIOn of alabaster from potatoes . . . . . . . . . . . .  * 3 1 3  
Photopholle, an interesting account of the re- under heavy pressure . . . . . . . . . . . . . . . . . . . . . . . .  1 9 2  Plowing·engine, steam, FQwler's . . . . . . . .  *304 Potatoes, cost 0 f raising. . . . . . .  . . . .  . .  . . . . . . . .  1 0 5  

sedl'ches o f Willoughby Smith o n selenium and o f  PIpe, wrought iron, manufacture o f  . . . . . . .  * 1 3 6  Plows and plowing. What i s good plowing. 3 0 8  Potatoes, how t o produce early crops o f. .  . .  3 7 8  
the subsequent develo]Jment o f  Bell and Tainter Pipes, clay, how made . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 1  Plows, improved, Fondeur's . . . . . . . . . . . . . . . .  * 3 3 0  Potatoes, level culture o f  . . . . . . . . . . . . . . . . . . . . .  3 2  
o f  a new 15ranch o f  philosophical inquiry-photo- Pipes, drain, machine for, Whitehead's . . . .  *66 Plows of all natiQns, by E. H. Knight . . . . . . . .  1 4 1  Potatoes. rotting, prevention . . . . . . . . . . . . . . . .  206 
phonic seienee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *270 Pipes for gas and other purposes. An excellent Plowsl official trial of, at the Paris Exhibition, potatoesi test of the relative merits of . . . . . .  6 3  Photol)bonc, a paper by .AI exander Graham practical treatise, with 32 illustrations. The va- with il ustrations of many novel forms of French Potentia energy, by S. T. Preston.. . .  . . .  . .  8 7  
Bell, describing' a new apparatus for the produc- rIOUS kinds of pipes-chameroy, wood, paper, and American make, by Edw. H. Knight . .  * 1 6 4  Pottery, American, ancient . . . . . . .  *'2 6 1 ,  * 2 8 2  
tion and reproduction o f  sound by means of cement and slate pipe� the numerous jOint!l- Plows, snow, .of �he Centra! Pacific R. R;. . . .  *' 8 Potterr, ancient, found in Missouri mounds, by l ight, and explaining principles involved . . . .  246 ball and socket, harnes", etc. The destructIve Plug, safety, fUSIble, for bOIlers, Adams .. .  *335 A. J. Conant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1  Pbotophone, construction of . . . . . . . . . . . . . .  ,X' 2 7 1  power o f  various soils, and the most successful Plugs, fusible, for boilers . . . . . . . . . . . . . . . . . . .  *410 Pottery and porcelain industries o f  Japan . .  3 0 3  Photo phone, expel'. with, b y  A .  Jamieson.* 2 7 8  metlIods .o f  preserving pipe. Extended direc- Plugs, leaky, how t o  refit to their cocks, by Pottery, how to enameL . . . . . . . . . . . . . . . . . . . . . .  3 8 7  Pliotophone, Mercadier's researches o n  . . . .  2 8 0  tions on main laying, giving best practice .. *62, Joshua Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 2  Pottery interest, American, by J. A .  Norton.201 
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Photo·plates-Woodburytype-the old and the Pisclculture m CalIfoTIlIa . . . . . . . . . . . . . . . . . . . .  60 PneUlllatic apparatus of London, by R. S. Cul- Poultry rrusmg., profits of . . . . . . . . . . . . . . . . . . . .  397 
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Phthisis, acute, curability of ; Dr. McCall An- Plagues and pestilences, chronology of . . . . . . 370 Pneullloniat by Prof. Alonzo Clark, M.D. Two Precipitates in chemical analysis, new method 
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Press, filter, for treating oleaginous seeds . .  * 3 5 8 Protozoa, flagellate, by W. Saville Kent . .  * 1 2 6  
Press, filter, Foakes' . . .. . . . . . . . . . . . . . . . . . . . .  * 3 9 1 1 ProtoplasUl, structure of . . . . . . . . . . . . . . . . . .  * 8 7  Pyrouleter, new, Main's. . . . . . . . . . . . .  . . . .  * 3 3  Rails, steel, o f various makes, comparative wear 

PyroUleter, Seyfferth's . . . . . . . . . . . . . . . . . . . . . * 2 8 8  of . . .  " " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 2  
Press, hay, Pi!ter's . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 1  Prunes, liow made . . . . . . . . . . . . . . . .  " . . . . . . . . .  9 0  
Press, hydraulic, Brinck and Huber's . . . . . .  *3 8 7 , Pruning fruit trees, method o f .  . . . . . . . . . . .  * 1 0 9  Pyrouleter, water platinum, Hoadley's . .  *35 8 Rails, wear and tear of, apparatus to measure, 

Pyrouleters, Zobeh . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 2  Kraft's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25 1 
Press, hydraulic, by Prof. Perry . . . . . . . . . . . .  * 3 6 6  Prussian blue, manufacture of from spent 
Press, hydraulic, for iron plate . . . . . . . . . . . . . .  -l('4 1 7 , oxide of iron. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  79 PyroUletric lustruulents, new . . . . . . . . . . . .  256 Rail",ay accident at Morpeth, Eng . . . . . . .  * 7 3  

Pyroph one, 0 r flame organ, Kastner's . . . .  * 3 5 7 Ran",a), accid't, remarkable Hugstetten. * 3 6 6 
Press, power, elastic bed, improved . . . . . . . .  *263 Pseudo ceraUlics ; how t o makevases o f paste. 
Press, steel band, Von Grass-Klanin's . . . . . .  * 3 3 7  board i n  imitation o f  decorated pottery ; cylin. Pyrotechny, colored fires for, recipes . . . . . .  49 Rail",ay accident, remarkable, on the Chicago 

Pyroxyline. composition of, and the f0rmula of and Northwestern Railroad. . . . . . .  . . . . . . . .  *40 
Presses for cheese, English . . . . . . . . . . . . . . . . .  * 15 5 del' vases, with ornaments in high: relief; ellipti. 
Presses, power, Bliss and Williams' . . . . . . . . .  * 3 5  cal vases ; triangular and square vases ; how to cellulose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 7  Rail",ay accident, remarkable, near Ashtabul� 

Pyroxyline, new solvent for . . . . . . . . . . . .  ' " . 1 8 3 1 Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 1  
Presses, wine, French. Descriptions of many shape the pasteboard ; how to make the joints ; 

kinds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ',(, 1 5 4  how t o  prepare for painting, and how t o  paint Pythons, caged, experiments with, by Lieut. T. Rail",ay apparatus, electric . . . . . . . . . . . .  * 3 1 5  
Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 3  Rail",ay appliances at Philadelphia E x  . . . . .  1 2 5  Pressing fabrics, hot, apparatus for . . . . . . .  *224 them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1  7 

Pressing Ulachine for bran, etc., imp 'd . . .  *394 Psychical Research Society, Reichenbach and. 
Pressing machine for cloths, Gessner's . . . .  *344 394 

I Rail",ay appliances, French . . . . . . . . . . . . . . .  * 1 7  6 
q I Rail",ay, Atlantic and Pacific . . . . . . . . . . . . . . .  4 3 2  

Rail",ay axle-boxes, improved . . . . . . . . .  * 1 1 7  
Pressure and blows, relative value of, experi. psycho � improved . . . . . . . . . . . . . . . . . .. . . . . . .. . . .  * 1 06 

ments on by Prof. KICk . . . . . . . . . . . . . . . . . . . . . . .  56 PsychOlogical developlnent m children, by quadrangle o f'  Muir College, Allahabad, Rail",ay axles, breakage of, data concerning, 
Indm . .  . . .  . .  . . .  . .  . . .  . . .  . . . .  . .  . . .  . . . . .  . .  . . . . . .  -lH 1 1  by W. Thamm. . . . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  7 6  

Pressure and suction appar. Muencke's .. . .  l(· 3 1 0  George J .  Romanes . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  
Pressure apparatus for drawing beer . . .  *346 Psychology and the baby ; development of quadrature o f  the circle . . . . . . . . . . . . . . . . . . .  * 2 8 2  Rail",ay axles, friction of, experiments on . 1 91 

quadrupeds, British, ancient and extinct, by Rail",ay brake (see Brake). 
Pressure-gauge, Bourdon's . . . . . . . . . . . . . . . . .  *70 mmd in the infant . . . . . . .  : . . . . . .  ,' . . . .. . . . . . . . . . .  2 5 7  
Pressure-gauge, gas, new . . . . . . . . . . . . . . . . . .  *76 Ptoulaines, the recent mvestlgatlOns o f  Brou· Dr. A. Leith Adams. A highly interesting and Rail",ay, cable, at Giessbach, Sweden . . . . .  *402 

valuable paper . . . . . . . . . . . . . . . . . . . . . . . .  72, 73, 74 Railway, Canada Pacific . . . . . . . . . . . . . . .  2 5 1 ,  3 04 
P ressure, high, in liquids, apparatus for mea sur· ardel and Boutmy on . . . . . . . . . . . . . . . . . . . . . . . . . .  264 

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 7  Pu blic buildings, Philadelphia . . . . . . . . . . . .  ;(· 3 3  quarries, freestone, N. S. Wales . . . . . . . . . . .  *427 Rail",ay car axle, Miltimore's . . . . . . . . . . .  *27'7 
quarries, slate, applic. of electric light in.* 2 7 1  RaU",ay car axles, tests o f :  . . . . . . . . . . . . . . . .  * 1 1 3  

Pressure-regulator for water.conduits, Eiche· Public buildings, ventilation o f  . . . . . . . . . . . . .  -*250 
nauer's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 72 Public institutions, unhealthiness of, b y H .  C. quarries, slate, of Monson, Me . . . . . . . . . . . . . . .  1 7 7  Rail"vay car, compressed air . . . . . . . . . . . . . . . . .  ',(' 1 8  

quartz crushing machinery, by John Richards. Rail",ay car construct'n, past and present . .  203 
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PrOjectiles, manufacture of, by J. Davidson. PUUlping station, Boston . . . . . . . . . . . . . . . .  * 3 7 8  Railroad la"" progress in New york . . . . . .  2 3 1  

* 3 1 0  Pumps, compound, Worthington's . . . . . . . .  * 2 8 9  Railroad locomotives (see Locomotives). 
Propafiating box) ,lOW to make . . . . . . . . . .  ',(, 3 30 pUUlPS, horse power, Nives' . . . . . . . . . . . . . .  *424 Railroad, New Orleans and Texas . . . . . . . . . . .  248 
Prope er, Mlj ustatJlc. llevis' . . . . . . . . . . . . . . . .  *93 pUUlPS, oscillating motor for . . . . . . . . . . . .  * 3 7 6  Railroad, New York, W est Shore, and Buffalo, 
Prop .. ller dnd propeller shaft of the steamer Pumps, primer for, Normand's . . . . . . . . . . . .  * 3 79 New York terminus of opposite42d Street.* 3 8 1  

Thetis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 1  PUlnps, regulator for air·chambers of. . . . .  * 2 8 3  Railroad, Northern Pacific . . . . . . . . . . . . . . . . . . .  4 1 2  
Propeller, D c  Bay's . . . . . . . . . . . . . . . . . . . . . . . .  *250 PUlnps, rotary, improved, Crocker's . . . . . . . .  * 1 2  Railroad, Pennsylvania, stockyard o f  . . . . .  -l(. 8 7 
Propeller, De Hay, performance of . . . . . . . .  270 pUUll)S, steam, antique and modern . . . . . . .  * 1 1 5  Railroad, Pennsy\. terminal facilities of . . . .  260 
Propell, r engine, novel, by Prof. C. W. Mac- Pumps, three.thr�w, Haywar<! and Tyler. *105 Railr<!a�, Rig! ; brief .description, with view of 

Corti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1 5  Punch, concentrIC, for cuttmg out washers, Mt. Rlgl, showmgthe lme of the road . . . . . .  *245 
Propeller, feathering, Welton's . . . . . . . . . . .  ',(· 3 3 8  Schwab's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *323 Railroad rolling stock, American, features 
Propeller for velocipedes a'id sleighs . . . . . .  * 1 5 9  Punchi spiral, Kennedy's . . . . . . . . . . . . . . . .  * 1 2 5  of . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 
PropeU .. r, new, l{ankin's . . . . . . . . . . . . . . . . . . .  * 2 9  Punch ng and shearmg machine, quadruple, Railroad shakes. Suggestions on the proper 
Propeller patterns, Osten's method of making. hydraulic, Chapman's. . . . . . . . . . . . . . . .  . .  . . . . .  * 7 5  trimming up of tracks to give them easy riding 

*92 Punching and shearing machine, Berry and qualities, by S. W. Robinson . . . . . . . . . . . . . . . . . .  2 1 8  
Propell-r, screw, aSSistant, McKenzie'S . . .  -l(· 200 Son's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 9  Railroad, ship, the Isthmus, proposed, by J .  M. 
Pro peller, screw, Crooke and My lchreest. -l(. 2 7 8 Punching Press, Merriman's . .  . . . .  . . . . . . . * 3 4 Goodwin. . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  . . . .  * 19 6 
Propeller, screw, De Bay's ; also apparatus for Purifier and feed·water heater, strong's .. * 3 6 3  Railroad shops of N.Y., N . H . , and H. R.R.. 5 

testing Screw propellers . . . . . . . . . . . . . . . . . . . .  "· 1 70 Purifier, condenso, for gas, Chevalet's . . . .  * 3 6 3 Railroad signal s; descriptions of the principal 
Propeller, screw, Collis Browne's . . . . . . . . . . .  *27 PurUier, gas, Pelouze's . . . . .  . . . . . . . . . . . . .  * 2 3 4  kinds now used. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  226 
Propeller, screw. Eyre's . . . . . . . . . . . . . . . . . . . . .  * 7 4  Purifier, gas, Still's . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l('5 8  Railroad, single.rail, Stone's, at Centen . . .  * 3 3  
P ropeller, screw, improved, b y J .  E .  Wilson. * 1  Purifier, middlings, Excelsior . . . . . . . . . . . . .  * 1 8 5 Railroad, Southern Pacific. . . . .  . .  . . .  . .  . . . .  . .  42 
Propeller, screw, Mallory . . . . . . . . . . . . . . . . . .  * 1 4 5  Purifier, middlings, electrical, Osborne's ..  *235 Ratlroad station, an English . . . . . . . . . . . . .  * 3 1 8  
Pro peller, screw. Thornycroft's . . . . . . . . . . . . .  ?f 7 7 Purifi er, middlings, Paragon . . . . . . . . . . . . . . . . .  *28 Railroad, ten· inch gauge, Massachusetts. .l 05 
Propeller scre",s, cause o f  vibration in . . .  349 PurUler, smoke, Johnson and Hobbs' . . . . .  *223 Railroad through the Sahara, preliminary labors 
Pr(,peller screws, mechanism for raising and Purifiers, middlings, various systems of . .  -l(· 1 0 1  for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 8  

lowering, Brooks' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 0  Purple, London, as a n insecticide . . . . . . . . . . . .  2 1 8  Railroad tinIe-tables, how arranged .. . . . .  320 
Propeller steaUlship and double rudder. by Pustule, malignant, how t o  treat, b y  Dr. C .  A. Railroad track s",eeper, 9Imstead's . . . .  *97 

Capt. "adloI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121 Leale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  287 Railroad travel, summer, discomforts of .241 
Propeller, twin screw, engine for, Whiting. -l('9 Put-log fastener. for temporary bridges, Bouil· Railroads and locomotiv"s, American, a n inter· 
Propeller wheels, the work of, by H. C. Pear· lant's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *239 esting history of from 1826 up to the present, by 

sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 2 7 8  Puzzle, ball, at Centennial . . . . . . . . . . . . . . . . . . .  *47 ]'. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 1  
P,ropellers, arrangement of, a�d form o f  stern Puzzl ... the square . . . . . . . .. . . . . . ... . . . . . . . . . . . . * 2 1  Railroads, gTavity, of N .  Y., L .  E., and \V. KR. 

III screw ShiPS, III order t o  obtam the best effect Pyorrhea alveoJaris, dmg'nosls and treatment Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 9  
i n  propulsion, by R .  Griffiths . . . . . . . . . . . . . . . . .  1 8 1  of, by Dr. J .  M. Riggs. . . . . . .  . . . . . . . . . . . . . . . . .  3 5 8  Railroads 0 f the U . S., Jan. 1, 1876 . .  . . . . . . . . . 5 

Propellers for war ships, new combination of, Pyr .. mi<l, the great, ascent of . . . . . . . . . . . . .  -*229 Railroads of the world, lengths of, by Dr. G. 
by George Q uick, RN . . . . . . . . . . . . . . . . . . . . . . . .  12 PyraUlid builders, tools of. . . . . . . . . . . . . . . . . .  * 3 9 8  Stuermer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Propellers, screw, action of, byJ. Howden. * 1 0 1  Pyramid, great, and theories concerning it. by RailrOadSi street, new steam car for . . . . . .  *422 
Propellers, screw, efficiency of . . . . . . . . . . . .  *208 Prof. H. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 9  Rails and ires, diminution of friction between. 
Propellers, screw, experiments on the position PyraUlid of Meydoom . . . . . . . . . . . . . . . . . . . . . .  * 3 2 1  by D. McDowell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1  

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *272 Pyraulid, the great, b y  R. A .  Proctor . . . . .  * 3 3 2  Rails, Bessemer steel, manufacture of, by C .  B. 
Propellers, screw, (see also Screw Propellers). Pyramids, Egyptian . . . . . . . . . . . . . . . . . . . . . . . .  *268 Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 2 4  
Propelle.rs, screw, Sp.artall's . . . . . . . . . . . . . . . .  * 1 6  P.yrethruul, cultivation o f  and manufacture o f  Rails, curiou� wear o f  . . . . . . . . . . . . . . . . . . . . . .  *300 
Pro p u l Sion, hydraulic, new system of. . .  -l(' 3 5  4 IOsect powder from . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 Rails, expansIOn of. . . . . . . . . . . . . . . . . . . . . . . . . . . .  350 
Propulsion, marine, possible improvem't in. 69 PyrethruUl the best insect killer . . . . . . . . . . . .  247 Rails, jackscrew for raising . . . . . .  . . . . . .  *265 
Propulsion, marine, theory of, recent investi· PyrheHoUleter. the . . . . . . . . . . . . . . . . . . . . . . . .  * 2 � 8  Rails, machine for straightening . . . . . . . . . . .  * 5 3  

'rations nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 2  Pyrogalllc acid, dangers of, by Dr. T. L .  Phlp, Rails, stee\, and Bessemer steel, manufacture ()1� Protoplasul, a speculation on, by Persifor son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 2  by C. B. Holland . . . .  . . . . . . . . . . . . . . . . .  * 1 2 4 
Fl'azer, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 7  pyro-gallol for dry.plate development . . . .  27 0 Rails, steel and iron, comparative wear of . .  2 5  

ProtoplasUl, by Dr. G . J .  Allman . . . .  1 9 5 ,  1 9 6  Pyrouleter, Fischer's . . . . . . . . . . . . . . . . . . . . . . .  * 1 9 8  Ruils, steel, English. experience with .. . . . . . .  3 3  

Ran",ay, Denver and Rio Grande . . . . . . . . .  * 2 8 1  
Rail",ay depot, Union, Cincinnati. . . . . . .  *306 
Rail",ay, electrIC, a t  Brighton . . . . . . . . . . . . . .  409 
Rail",ay, electric, run by accumulators . .  *342 
Rail",ay, electric, at Paris, Siemens' . . . . . .  *306 
Rail",ay, Egyptian, armored train on . . . . .  -l, 3 5 1  
Raihtlay, electric, Arrton and Perry's . . . .  * 3 3 5  
Rail",ay, electric, Bmko . . . . . . . . . . . . . . . . . . . . .  3 5 2  
Rail",ay, electric, coal mine . . . . . . . . . . . . . . .  * 37 8  
Rail",ay, electric, Edison's . . . . . . . . . . . . . . . . . .  3 3 6  
Rail",ay, electric, Kew . . . . . . . . . . . . . . . . . . .  * 3 8 2 
Rail",ay, electric, Portrush, Ireland, by Dr. Ed-

ward Hopkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 8  
Rail",ay, electric, Siemens' . . . . . . . . . . . . . .  ',(,242 
Rail",ay, electric, a t Zankeroda Mines . . . . .  * 4 1 7  
Rail"vay, electric, Siemens-Halske, near Ber-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *292 
Rail",ay, elevated, Berlin, by Wm. Bird .. * 3 3 8  
Rail",ay, elevated, i n  ]836 . . . . . . . . . . . . . . . . . . . .  2 5 4  
RaH",ay, elevated, i n  New York, what i t  does 

for street aruhitecture . . . . . . . . . . . . . . . . . . . . . . . .  1 39 
Rail",ay, endless rail, Ader's . . . . . . . . . . . . . .  * 2 1 1  
Rail",ay, field, for rapid construction i n  war

time, by J. B. Fell, C.E. . . . .  . .  . .  . .  . . .  . . .  . . .  . . .  5 5  
Rail",ay gauge, changing .a, by A .  Mordecai, 

C.E. An mteresting account of the change, in 
less than a day, of 224� miles of track from a 
broad to a narrow gauge on the N. Y., Penn., 
and Ohio R.R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244 

Rail",ay, inclined, Cincinnati . . . . . . . . . . . . .  * 1 20 
Rail",ay in China, first, opening of . . . . . . . . . .  * 4 5 ·  
Rail",ay, Madrid and Corunna . . . . . . . . . . . . .  *409 
Rail",ay mail-bag catcher, French . . . . . . . . . .  * 5 3  
Rail",ay, marine. new. . . .  . .  . . .  . .  . . . . . . . . .  *200 
Rail",ay, new, across American continent ..  1 2 7  
Railway, new, u p  Mt. Vesuvius. General de-

scription, with map showing route, mountain and 
surrounding country, and with illustrations of 
the cars employed . . . . . . . . . . . . . . . . . .  *235, *236 

Railway" Northern, of France, Paris terminus 
of, with ligures showing elevation, plan, and full 
details of construction . . . . . . . . . . . . . . . . . . . . . . . .  *40 

Railway or ship cana l ?  Remarks of Capt. Eads 
before the House Committee . . . . . . . . . . . . . . .  2 2 1  

Ral l",ay passengers, rights of a t  stations.262 
Rail",ay, Philadelphia and Long Branch, by C .  

S .  D'Invilliers, C . E  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 0  
Rail",ay, pneumatic, projected, London . . .  * 8 4  
Rail",ay, rack, locomotive for. . . . . .  . . . . . . .  * 70 
Rail",ay resistance, dynagraph experim'ts.:t l  
Rail",ay resistances, investigations on in Eng-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4  
Rail",ay, Rhenish, the Bottrop Cut o f  the Duis_ 

burg and Quackenbruck Section . . . . . . . . . . .  * 2 7 6  
Rail",ay, ship, Eads', for the Isthmus . . . .  *405 
Rail",ay, ship, Eads" terms of the Mexican con-

cession . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 0  
Rail",ay, ship, Tehuantepec, b y  Capt. J .  B. 

Eads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 5  
Rail",ay, ship, Tehuantepec, proposed, by Chas. 

W. Zaremba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 3  
Rail",ay signal, explosive, Aird's ... . . . . . . .  * 1 3  
Rail",ay signal-wire compensator, Lyle's.*286 
Railway signals, audible, Brown's. . . .  . . . . . .  41 
Railway signals, electric, German . . . . . . . . .  *361 
Rail",ay signals, electrical, Siemens and 

Halske's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *65 
Railway, single rail, for South Africa· . . . .  ',(- 1 4 1  
Rail",ay, single rail, Lartigue's . . . . . . . . . . . .  *420 
Rail",ay, sing'ie rail, impr'dcarfor, James'.',(·44 
Railway sleepers, iron, Greave's, Griffin's, and 

Livesey's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *206 
Rail",ay sleepers, iron, Webb's . . . . . . . . . . . .  *269 
Rail",ay sleepers of toughened glass, by C. 

Wood, C.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *207 
Rail",ay, specifications for. An important en

gineering paper, being a full copy of a recent, 
carefully drawn contract made by a construction 
company for building a certain portion of a new 
railway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402 

Rail",ay speeds, English . . . . . . . . . . . . . . . . . . .  2 8 2  
Rail",ay speeds, liigh, b y  W .  B .  L e  Van . . . . .  240 
Rail",ay, St. Gothard, rolling stock of, by R. 

Abt . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  
Rail",ay station, mode o f  lifting as practiced in 

England . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Rail",ay station, passenger, at Washington, 

D. C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 7 1  
Rail",ay station roofs, Handyside & Co.'s . .  * 5 8  
Ran",ay stations, new, Melbourne . . .  , . . . .  *425 
Rail",ay, street, the Edge system of . . . . . . .  *220 
Ran",ay, suspension, Stevenson's . . . . . . . . .  -* 18 3 
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Rail way system, modern ; how train schedules 
are arranged and time tables made. . . . . . . . . . .  29 

Ran",ay ties and sleepers, iron, by Charles 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 5  

Rail",ay ties impregnated with chemicals, rela-
tive durability of. . .  . . .  . . .  . .  . .  . . . . . . . . . . . . . . . .  72 

Railway time, fast ; across the continent i n  
three days and a half . . . . . . . . . . . . . . . . . . . . . . . . .  2 8  

Ran",ay tires, fracture of . . . . . . . . . . . . . . . . .  5 8  
Rail",ay tracks, removal 0 f snow from, devices 

for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ',(, 48 
Rail",ay train velocimeter, Westinghouse's. 

*64 
Rail",ay trains, apparatus to measure speed 

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 2 
Rail",ay trains. English, aVerage speed .. . . . .  421 
Railway trains, applica. of electricity to . .  *345 
Rail",ay trains, new battery lights for . . . . . .  �1 7  
Rail",ay truck, 42-mch wheel . . . . . . . . . . . . . .  * 8 2  
Railway tunnels, ventilation of, by Gabriel 

Jas. Morrison, C.E . . . .  1 1  
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RaUway turn-table of the time of LOUiS
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. Recorder. siphon, Thomson's . . . . . . . . . . . . . .  *255 Rivers with high banks on one side and low I Sail boats, rigs for . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3 1  

.. Record to",er, London . . . . . . . . . . . . . . . . . . . .  *348 banks on the other, what is the cause ? By John SaU boats, rules for the management of, applica-
RaU",ay, underground, London, extension of. Recorder, speoo\ Theiler's . . . . . . . . . . . . . . . . . . .  *92 Hepburn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 301 ble to cat�rigged boats, single-sail rowboats and 

*53, *56 Recorder, sunshine, Whipple's . . . . . . . . . . . . .  *369 Riveting, equations of strength, etc., by J. B. other smtlli pleasure boats . . . . . . . . . . . . . . . . . . . .  3 '7  
RaUway velocipepe, Sheffield's . . . . . . . . .  * 1 '78 Recorders and gauges, speed . . . . . . . . . . . . . .  *200 HolbrooK ... . . . . . . . . . . . . ... : . . . . . . . . . . . . . . . . . . .  . 424 SaUcyli� acid. A very comprehensive .article, 
RaU",ay, Vesuvius, cars of. . . .  . . .  . . . . . . . .  *235 Rectory, design for . . . . . . . . . . . . . . . . . . . . . . . . .  * 389 Road washings as a fertIlIzer . . . . . . . . . . . . . . . . . .  290 descnblllg the propertIes and enumeratlllg the 
Rail",ay, water power, on the Giessbach . . . .  264 Rectory, Llandrindod, Wales . . . . . . . . . . . . . . .  *426 Roads and streets, prairie, improvement of. by applications of this antiseptic agent . . . . . . . .  226 
RaU",ay ",heel, steel, Miltimore's . . . . . . .  *405 RectuIn, bottle in the, successful removal of by T. J. Nicholl, C.E . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 1  Salicylic acid for the cure and prevention of 
RaU",ay, wire, for coo mines. etc . . . . . . . . . . .  *65 Dr. L . .A: Rodenstein . . . . . . . . . . . . . . . . . . . . . . . . .  294 Roads, country, how to make . . . . . . . . . . . . . .. *335 diseases in �attle and live stock . . . . . . . . . . . . . .  244 
Rail",ay, wire rope, Righi Vaudois . . . . . . . .  *426 Red dye on cotton, fast, recipe . . . . . . . . . . . . . .  255 Roads, macadamized, harrow for breakinlr up Salicylic aCId, howmade . . . . . . . . . . . . . . . . . . . . . .  229 
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d "alir,., Rocky Mountains, botany of, by Dr. J. D. server . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 
RaU",ays, ContinentaL . . . . . . . . . . . . . . . . . . . . . .  '7'7 .. a HooKer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 05 Saliva and snake poison . . . . . . . . . . . . . . . . . . . . . . .  30'7 
RaU",ays, English. An interesting account of Ref'rigerating apparatus of the steamships Rock-boring Inachinery . . . . . . . . . . . . . . . . . *94 SalInon, canned. Columbia River trade in . .  122 

the manner in which railways are operated in Strathleven and Dunedin . . . . . . . . . . . . . . . . . . .  * 3 14 Rock-boring machinery, Dubois and Francois', Sahnon disease, by Prof. T. H. Huxley . . . .  329 
England, where the practice differs widely from Ref'rigerating Inachine, air . . . . . . . . . . . .  *254 a t the St. Gothard Tunnel. . . . . . . . . . . . . . . . . . . .  * 1 2  SalIn on of the Pacific. observations on, by D. S. 
that in use in America . . . . . . . . . . . . . . . . . . . . . . . .  239 Refrigerating machines, compressed air (see Rock-boring machinery, pneumatic . . . . . .  *112 Jordan and C. H. Gilbert . . . . . . . . . . . . . . . . . . . .  2'75 

RaU",ays, electric, and transmission 0 f power Air). I Rock-boring machinery, sketch of the history Saloon. great, design for . . . . . . . . . . . . . . . . . . . .  * 259 
by electricity. A lecture by Alexander Siemens, Ref'rigerating machine, dry air, Hall's . . .  *288 and characteristics of. . . . . .. . . . . . . . . . . . . . . . . .  1 4 0  Salt nlanuf'acture, California . . . . . . . . . . . . . .  1 44 
in which it is shown that. as a system of trans- Ref'rigerating machi.nery, air . . . . . . . . . . . . . . .  33 5 I Rock-boring machinery and tunnels . . . . .  * 1 09 Salt ma!1ufa!3t�re, description of processes em-
mitting power to a distance, there is a sphere for Ref'r1gerating machmes . . . . . . . . . . . . . . . . . . . . .  252 Rock-breaker, cheap, how to construct. . . .  *38 ployed III MIChlganhbY S. S. GarrIgues . . . .  * 1 02 
electricity where it meets existing demands bet- Ref'rigerating machines. Lightfoot's . . . . .  *2'74 Rock-breaker, Loizeau's . . . . . . . . . . . . . . . . . .  *398 Salt IOarshes, met od of reclaiming, by W. Clift. 
ter than our present means. . . . . . .  . . . . . . . . . .  306 Refrigerating car, railway . . . . . . . . . . . . . . . .  * 89 Rock-cleaving without powder. . . .  . . . . . . . . .  62 91 

RaU",ays, electric, application of turbines t o  Refrigeration : Ice machines ; refrigerating Rock-drill and air-compressor, Ferroux's, by Salt Inountain in St. Domingo . . . . . . . . . . . .  1 8 0  
dynamos of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *42'7 maclnnes ; ice-water refrigerators . . . . . . . . . . .  284 H .  W .  Pendred, C.E. . . . . . . . . . . . . . . . . . . . . . . . . .  2 0  Salt Inines, Wieliczka . . . . . . . . . . . . . . . . . . . . . .  *1 '72 

RaU",ays, electric, night signal for . . . . . . .  * 3 0 1 Ref'rigera tion, mechanical, by J. K. Kilbourn. Rock-drill ,  atmo�pheric, Chenot's . . . . . . . .  * 3 53 Salt !1'ines, w�nderful, of Virgin lUvel', N ev.. 25 
RaU",ays, electric, Perry and Ayrton's . . .  *332 2'79 Rock-drill, BurleIgh . . . . . . . . . . . . . . . . . . . . . . . . .  *48 Salt III the ammal economy. .  . . . . . . . . . . . . .  . . .  . 9'7 
RaU",ays, English, observation on ; the great Ref'rigerative cover for the sick, Dumontpal- Rock-drill, hand-power, Jordan's. *1 1 1, * 1 1 '7  Salt, its history and influences . . . . . . . . . . . . . . . .  406 

shops at Ci'ewe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304 Iier and Galante's . . . . . . . . . . . . . . . . . . . . . . . . . . .  *234 Rock-drill. Kainotoman . . . . . . . . . . . . . . . . . . .  *23 Salt, sea, its chemical composition, properties, 
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Ref'use, city, furnace for consuming . . . . . . .  * 1 9 1  Rock-drUI, percussion, Welker's . . . . . . . . . .  *3 69 and uses, by W. Jago. F.C.S . . . . . . . . . . . . . . . . . .  396 
Ref'use. city, furnaqes for destroy'g, Fryer*283 I Rock-drilll Sachs' . . .  : . . . . . . . . . . . . . . . . . . . .  ; .  *263 Salt, . sea-water, process of manufacture at 

Rall",ays, mountain, pneumatic elevator for. Ref'use, town, burmng of at Leeds . . . . . . . . .  * 362 Rock-drill ng machIlle, Barlow and Co. s. *49 AVClro, PortugaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 
*276 Register, electri� and Koenig's tuning-forks. Rock-drilling machinery, by John Darlington. Salt, Sir Titus, biographical sketch, with portrait. 

Rallways of the world, total lengths of. . . . .  148 by Prof. Le R. C. \j()()ley . . . . . . . . . . . . . . . . . . . . . .  *98 * 1 03 *68 
Rail",ays of Peru, wonderful, by Dr. E. It. Regulator, automatIc, for thread lustering Rock-drills, submarine. b y E. Moore . . . . . .  *56 Salt ",ater, apparatus for distilling,Normandy's. 

Heath. An interesting paper . . . . . . . . .  1 65, 1 66 machines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *33'7 Rocks, igneous, by H .  C. Sorby . . . . . . . . . . . . . .  255 *399 
RaU",ays, rack-rail, progress o f  . . . . . . . . . . . .  *83 Regulator, solar, new . . . . . . . . . . . . . . . . . . . . . .  *414 Rocks ... primary, origin of, by H. Hicks.. . . . .  1 2  Salt water, solar distillation of, apparatus for. 
Rall",ays, sinkinlr of in bogs. . . . . . . . .  . . .  . . .  239 Regulators and pumps, Gauchot's . . . . . . . .  *40'7 RoebUng, John A., the eminent engineer, blo- Abstract of a paper by J. Harding . . . . . . . . . . .  405 
Rall",ays, street. electric. new system of, Regulators, speed, for turbines and steam mo- graphical sketch, with portrait . . . . . . . . . . . . .  * 393 Saltpeter caves, in Virg'inia, by Dr. H. Haupt, 

Smith's. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 1  tors. Bell's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *396 Roller-bearings. anti-friction, Higley's . . .  *89 Jr., Ph.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I M4 
RaU",ays, street, locomotive for . . . . . . . . . . . .  *'73 Reichenbach's experiments and the Psychical Roller laps in spinning, prevention of . . . .  *20'7 SallatoriuIO ... Holloway, the . . . . . . . . . . . . . . .  *424 
Rail",ays, street, the cable system of . . . . .  *36'7 Research Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394 Roller Inill, St. Pau! . .  . . . . . . . . . . . . . . . . . . . . .  *34'7 Sandalwood, derivation and uses . . . . . . . . . .  1 1 2  
RaU",ays, street, wire-rope. o f  San Francisco, Reiss, Philipp, inventor o f  the telephone, by S. I Roller Iniling at Budapesth . . . . . . . . . . . . . . . . .  3 4 1  Sand and gravel driers, new, Daish's . . . . . . . . . .  * '7  

Cal.. b y  A. S .  Hallidie,. M.E. Description of a sys- P. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403 Roller IniIling, theory of . . . . . . . . . . . . . . . . .  *200 Sand bars, new system of removing, experiments 
tern now in successrul operation in San Fran- Relay" Theiler's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *93 Roller IOills, Ganz's Mechvart's patent . .  * 1 6 6  on at Boulogne-sur-Mer, by Ch. Bergeron . .. *98 
cisco, which is specially adapted for use where Reliet, exaggeration of . . . . . . . . . . . . . . . . . . . . . . .  1 3 9  Rollers, calender, how ground . . . . .. . . . . . . .  *1 '74 Sand blast file-sharpener, Tilghman's . . . *416 
steam locomotives are not pennitted. or where ReIneInbering, ways of, by J. Mortimer Gran- Rollers for grinding cards Edwards' . . . . . .  * 13 '7 Sand, movement of, study of, by Ph. Forchhei-
the streets are so steep as to make the use of ville, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 Rollers, porcelain. for mifuiig . . . . . . . . . . . . . .  * 1 62 mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 '79 
horses difficult or impossible ; with thirteen illus- Reporting Inachine, stenographic, Michela's. Rolling-Inill engine, verticaL . . . . . . . . . .  *232 Sand, musical of A Island of Hawaii. . . . . . . . . . .  124 
trations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *298 *2'78 Rolling-InUI for dressing and rounding bar Sandstone, artincial, and tripolith . . . . . .. . . . .  339 

Rail",ays, Swiss, brief descriptions of the prin- Reptile bird (Archreopteryx) . . . . . . . . . . . .  *241 iron, ()huwab's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *362 Sandstone, artificial, how to make . . . . . . . . . .  1 8 3  
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Repulsion, static, electrical.. . . . . . . . . .  . . . . . . . 56 Rolling-InUI for iron plates . . . . . . . . . . . . . . .  * 221 Sandstone reef's, Brazilian. . . . . . . . . . . . . . . . .  1 8 0  i � Reservoir, cement, for water .. . . . . . . . . . . . .  * 3 8 8  Rolling-InUI for making corrugated iron. Sanitary appliances at the Paris ExhibitlOn of 
R dl",ays, water, novel, St. Malo, France . .. ,*48 Reservoir, water, beton, how to construct*3�1 *286 Applied SCIence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220 
Rain and snow gauge, record'g, Draper . .".209 Reservoirs, air, for locomotives . . . . . . . . . .  * 19'7 Rolling-InilIs, improved, Jepson's . . . . . . . . . .  *6 Sanitary appliances for dwellings ; illustration 
Rain, production of by human agency. . . . .  . .  6'7 Resi dence, Milford Manor. Salisbury, Eng. * 3 1 3  Rolls, bending, boiler plate, English . . . . . . .  '*302 of the proper arrangement of sewerage and ven-
Baln, temperature, apparat. to determine. * 1 '7 3 Resin, gums, and waxes, notes on . . . . . . . . . . .  3 00 Rolls. calendering. Voith's . . . . . . . . . . . . . . . . .  *21 0 tilating pipes in houses . . . . . . . . . . . . . . . . . . . . .  *369 
RainbOW rings about the moon . . . . . . . . . .  *419 Resorcine, eosine, and the other derivatives of Rolls, chilled iron, manufacture of. . . . . .  . . . .  34 Sanitary arrangeInents of houses, common 
Raindrops and hailstones, fonnation of. Ab- resorcine, manufacture of, by Bindschelder and Rolls, steel, manufacture of, J. Morton Poole defects in and remedies for, by Dr. W. H. Corfeld. 
':�l��;f,a
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Osborne Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306 ArtnurE. T. Longhurst . . . . . . . . . . . . . . . . . . . . . . .  1 8 4  edged iron cutters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *9 *298 

Raindrops, hailstones, and snowflakes, how Retort for oil gas, new, Dr.es�her's . . . . . . . . .  *31 0 ROIOan candles, how to make . . . . . . . . . . .  *209 Sanitation, commoIl-sense. by T. S. Case . . . .  29;1 
formed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 8  Retort for oxygen,. ChadwICk s. . . . .  .. . . .  . . . .  *'7'7 ROIne, ancient. trad�men of. . . . . . . . . . . . . . . . .  253 Sanitation. home, hlllt� on. A valuable practI-

Rain-gauge, simple. how to make . . . . . . . .  *419 Retort, Il:as machine, new, Van Kannel and ROIn� excavations III at the southeast end of cal paper, by H. H. COllms . . . . . . . . . . . . . . . . . . . .  320 
Rain-gauges at Rothamsted agricultural sta- Towsley s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 I the l.-orum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *241 Santa Barbara and Northern Pacific coast as a. 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 01 Retort IOouth-piece lid, self-sealing, Grice's. ROIne, remarkable discoveries in the Palatine resort for invalids, by R. W. Burnet. M.D . . .  406 
Raisins, California, preparation of. . . . . . . . . .  232 *296 Hil! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 '7  Sap o f  trees, rate of flow and composition of, by 
Raisins, Malaga ... !'ow prepared . . . . . . . . . . . . .  3 3 3  Retort pipes, apparatus for preventingobstruc- Roof', church, of iron, novel. . . . .  . . . . .. . . . . . . .  . .  3 l'rof. Attfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 85 
Rake, horse, the universal. . . . . . . . . . . . . . . . . .  * 1 9 1  tions in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *425 ROOf ... iron, 42-foot span . . . . . . . . . . . . . . . . . . . . .  *23'7 Saponifier, Droux's, improved . . . . . . . . . . . .  * 1 6 1  
RaIO, the hydraulic ; the earliest and the latest Retorts, fire clay, how t o  prevent cracking . 3 9 8  ROOfing paint, recipe for . . . . . . . . . . . . . . . . . . .  1 1 3  Saponine from the bark of quillaia, by H. Col-

forms explained . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 1  Retorts, gas, methods of setting . . . . .  *22, *43,., Roof's, curvilinear. An important and valuable her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
RaIn, Montgolfieri by W. Jones . . . . . . . . . . . . .  *15 5 *91S paper, illustrated by fifty figures. exhibiting the Sapphire, lazulite. and lapis-lazuli, blue color, 
RaIOi torpedo, Po yphemus . . . . . . . . . . . . . . . . .  *255 R"torts, gas, with regenerative furnaces . .  *401 forms of all the principal styles' of curvilinear cause of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  
RaIn e fiber, characteristics and uses of. . .  93 Retorts, vertical, for distilling shale and other roofs now in use, embracing the drawings of the Sassai'ras in rhus poisoning . . . . . . . . . . . . . . . . . . .  3'72 
RaInie plant, cultivation of. . . . . . . . . . . . . . . . .  3 1 9  minerals. Bennie's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5'7 roof of the great railway depot o f  the Northern Saturator, " Cascade," Mondollot's, for saturat-
Range-finder, Berdap.'s . . . . . . . . . . . . . . . . . . . .  * 1'7 5  Retouching for beginners, by H. Morgan.*2'76 R.R. o f  France, Paris . . . . . . . . . . . . . . . . . .  *4 0�.*42 ing water with carbonic acid gas . . . . . . . . . . .  *3'72 
Range-finder, electrIc . . . . . . . . . . . . . . . . . . . . . . .  56 Reversed negative pr?cess. Obernetter's . .  135 Roof's, !!Teat span . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . .  .".253 Saturn, by T. W .. Web� . . . . . . . . . . . . . . . . . . . . . . .  212 
Range-linder, improved, Watkin's . . . . . . . .  *98 Reversing gear, West s . . . . . . ... . . . . . . . . . . . .  *136 Roof's. Iron, large. English . . . . . . . . . . . . . . . . . . . .  30'7 Saturn, observatIOns of. Abstract of a paper by 
Ranlte-finder, Weldon's . . . . . . . . . . . . . . . . . . .  *223 Revolvert.pocket, Turbiaux's . . . . . . . . . . . . . .  * 4 1 0  Roof's, loads on, table for calculating . . . . . . . .  255 L. 'l'rouvelot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 
Rankine, Prof. W. J. Macquorn. Biographical Rhea, or IJhina grass, by J. R. Royle . . . . . . . . .  345 Roof's, railway station . . . . . . . . . . . . . . . . . . . . . . . .  *58 Saturn, rings of . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 5  

sketch of. with portrait.. . . .  . . .  . . .  . . . .  . . .  * 1 0  3 Rhe-electroIneter, Marianini's, for the study of Roof's, straw, how to make . . . . . . . . . . . . . . . . . * 354 Saturn, the wonder of the worlds. by Camille 
Rapid breathing as a pain obtunder. A paper atmospheric electricity . . . . . . . . . . . . . . . . . . . . .  *399 Roof's, zinc, durable coating for . . . . . . . . . . . . . .  206 Flammarion . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  * 192 

by Dr. W. G. A. BOnwill, giving an account of his Rhe-electroIneter, Melsens' . . . . . . . . . . . . . . . .  *29 Root-cutter, centrifugal, Barbet's . . . . . . . .  *431 Sa", accidents, device for preventing . . . . . . . . .  206 
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d R�eoIneter, photo, for determining the unit of Roots,-value 0 f for mil!3h cows . . . . .  : . . . . . . . . .  262 Sa", IOill, gang, Wickes.' . . . . . . . . . . . . . . . . . . .  : *401 h. lIght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *336 ·Rope-driving gear m cotton mIlls, G oodfel- Sa", nlills and accessorIes at the CentennIal 36 
comfort-to them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7  5 RheoInete� Zenger's . . . . . . . . . . . . . . . . . . . . . . .  *421 low's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 0  Sa", mills, curious musical vibrations in . . . . .  225 

Raphael's tomb and skeleton in the Pantheon at Rheostat, lJe Combette's. . . . . . . . . . . . . . .  . . .  * 3 91 Rope, straw, machine for making . . . . . . . . . .  *341 Sa"" steam, for felling trees, Ransome's . . . . .  * '7 8 
Rome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 5 Rheostat, improved, Groves' . . . . . . . . . . . . . . . .  * 3 6 Rope, wire, connections for mining cages,. Bau- Sa",s, Japanese. at the Centennial. . . . . . . . . . . .  * 25 

Rare aniInals in the Zoological Garden, London: Rheostat light, EdIson's . . . . . . . . . . . . . . . . .  *309 mann's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .".24'7 Saws, machine for sharpening, Hure's . . . . .  * 199 
Musk deer, Japanese wolf, and umbrette .. *264 Rheostatic Inachine, Plante's . . . . . . . . . . .  *414 Rope, wire, transport, three systems of . . . .  *328 Sa",s, sharpeninlr and setting, mach. for . . .  *331 

Rashes produced b y  drugs in daily use . . . . . .  1 '76 RheuInatisIU, acute. cure o f  by salicin and Rope, wire, wear of. . . .  . . . . . .  . . .  . . . .  . . . . . . . . .  6 Sa",ing Inachinery for stone . . . . . . . . . . . . . . .  *54 
Raspberry, culture of . . . . . . . . . . . . . . . . . . . . . . . .  192 salicylic aCid, oy William Sqnire, M.D . . . . . . . .  2 1 3  Ropes, hoisting. loads and strains on, by W. S. Scaffolding, iron. Hahn's . . . . . . . . . . . . . . . . . .  * 1  '70 
Rat king, or rats with entangled tails . . . . .  *234 RheuInatisIn, acute, treatment of by hot soda Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 Scalds and burns, chloral hydrate in, by Dr. S. S. 
Ratehet-brace support, King's . . . . . . . . . . . . .  * 1 1  baths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 Ropes, wire. by A. Garceuot . . . . . . . . . . . . . . . . .  348 Riddell. . .  . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  60 
Rats, howto get rid of. . . . . . . . . . . . . . . . . . . . . . . .  293 RheuInotisIO, acuter treatment of, by Alfred Rope",ay, wire, the Monte Penna . . . . . . . . .  *2'78 Scale. Marquois', an improved form of . . . . .  * 1 3 2  
Ratsi non-poisonous exterminator for . . . . . . .  21 0 Stille. M.D. A valuab e paper . . . . . . . . . . . . . . . .  299 Rosa galhca in pharmacy . . . . . . . . . . . . . . . . . . .  3 3 0  Scale insects, by Prof. Comstock . . . . . . . . . . . .  261 
Ratt esnake bite, cure for, by J. J. Knott . .  8'7 RheuInatisIn, articular, acute, value of salicy- Rosaniline hydrochlorate or magenta, how Scale, vernier, and vernier microscope, how 
Rattlesnake bite, cure of . . . . . . . . . . . . . . . . . . . .  2'71 lic acid in the treatment of. . . . . . . . . . . . . . . . . . .  25 made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *341 used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'72 
Rattlesnake poison, antidote for, by Henry H. RheuInatlsIn, by M. P. Greensword, M.D. Ex- Rosaniline, question of, present status . . . . .  320 Scales, bagging, for grain, Pau�ier's . . . . . . .  *3 6'7 

Croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360 perience o f  the author in the successful treat- Rose f'arIning. hints on . . . . . . . . . . . . . . . . . . . . .  2 1 2  Scales, specific gravity, Parish s .. . . . . . . . . . . . .  * 1 4  
Ra,vllnson, Sir Robert, biographical sketch of. ment of rheumatism in the West Indies, where Rose, Gloire de Dijon, as a winter bloomer . .  3 '71 Scales without weights, Coulon's . . . . . . . . . . .  *2'76 

with portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *406 the disease occurs under complicated forms. Rose oil. or otto of roses, b.v C. G. W. Lock. . . .  2'75 Scalp disease, oleate of mercury in . . . . . . . . .  285 
Ray, solar, chemical intensity of;  a new method Mode of treatment, external and internal; pre- Rose, teal cut, trade in . . . . . . . . . . . . . . . . . . . . . . . .  253 Scarlet f'ever. A clinical lecture by Alonzo 

of measuring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1  '73 scriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 Roses, a ife-time with, by Rev. S. R. Hole ..  302 Clark, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239 
Reading and speaking, by A. J. D'Orsey . . . .  364 RhellInatisIn, chronic, articular, and rheuma- Roses for garden culture. best . . . . . . . . . . . . . . . .  263 Scarlet fever. fresh air for. . . .  . . . . . . . . . . . . . . .  3 1 4  
Reagents, chemical, by M .  W . lles . . . . . . . . . . .  98 toid arthritis; a lecture .by Dr. Alf. Stille . . . .  1 9 0  Roses,- garden culture of. . . . . . . . . . . . . . . .  : . . . . .  353 Scarle,t fever, successful method of treating. by 
Reagent", chemical, notes on . . . . . . . . . . . . . . . .  296 RheuInatisIn, turpentme bath treatm't of. 84 ROllnd shoulders, or antero-posterIOr curva- Dr. Pigeon . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  5 8  
Realities vs. appearances in photography . . .  1 1 6  Rhinoscope, and how used . . . . . . . . . . . . . . . .  * 1 08 ture of the spine, treatment of, by C. F. Stillman, Scarlet fever, suggestions for preventing the 
ReaIDing Inachine, self-stopping, Rosse

*
telr�s." Rhubarb (pie-plant\ culture of . . . .  , . . . . . . . . .  262 M.D. A valuable paper . . . . . . . . . . . . . . . . . . .  *403 spread of. A valuable paper . . . . . . . . . . . . . . . . .  l '72 

�.. Rhus, beneficent ana toxical effects of the vari- Royal Courts of' Justice, London . . . . . .  *368 Scavenging, city, at Boston, by E. C. Clarke. 
Reaping machine and locomotive combined ous species of. by T. J. W. Burgess, M.D . . . .  2'73 Rubber f'abrics, improvement in the manufac- 22'7 

Aveling and Porter's . . . . . . . . . . . . . . . . . . . . . . . . .  *36 Rhus poisoning, remedies for, by J. G. Steele. ture of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *390 Scheele, Carl Wilhelm, the chemist, biographical 
Reaping machine, the invention of . . . . . . . . . .  125 95 Rubber, India, artificial . . . . . . . . . . . . . . . . . . . . . .  39 . . sll:etch of.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340 
Reaper .. and mowers, a classification of, by A. L. Rhus poisoning, sassafras in . . . . . . . . . . . . . . . . . .  3 72 Rubber tires for vehicles . . . . . . . . . . . . . . . . . .  *41 0 School, City o f  London . . . . . . . . . . . . . . . . . . . . . .  *423 

Kennedy. M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 184 Ribbon and tape, machine for stretching .. *389 Ruby, artificial production of . . . . . . . . . . . . . . . .  1 1 1  School, classical, American. at Athens . . . . . . .  4 1 6  
Reapers, cutting apparatus for . . . . . . . . . . . . .  * 13 6 Rice as a brewing material. .  . .  . . . . . . .  . . . .  . . . .  2 8 1  Rudder, telescopic, Stewart's . . . . . . . . . . . . . .  *222 School house, design for . . . . . . . . . . . . . . . . . . . .  *98 
Reapers, dynamometric tests of at Leamillg- Rice, cultivation of in the United States . . . . .  90 Rudders and stern frames of crucible cast steel School houses. warming and ventilation of, by 

ton. Eng.: with a table giving many valuable Rice, maize, and barley composition of . . . . .  2 8 8  for the steamer La Plata . . . . . . . . . . . . . . . . . . .  * 3 '7 5  Dr. F. Winsor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 8 
particulars of interest to machinists and to Riec-paperl Chinese, how made . . . . . . . . . . . . .  1 5 1  Ruins at Palenque, exploration of . . . . . . . . .  *205 School. grammar, Queen Elizabeth, Heath. *380 
makers and users o f  this class of apparatus .. 43 Rifle barre 101, ho� to C<?lo!brown . . . . . . . . . . . 1 5 5  Ruins, Aztec, in So.uthwestern Colorado . . . .  *92 Sdlool h�giene, !?y Dr. D. F. Lincoln... . . . .  1 0  

Receiver and cupola, Stewart's . . . . . . . . . . . .  *43 1 Rifle, breech-Ioadmg, PIerI. . . . . . . . . . . . . . . . .  * 1 3 1  Ruins, Aztec, MexIco . . . . . . . . . . . . . . . . . . . . . . .  *226 School lite and Its mfluence on Sight, by G. Ren· 
Recharger and electrostatic machine. Hum- Rille f'actory, at Enfield, England . . . . . . . . . . .  30'7 Rille, slide, spiral, }i'uller's . . . . . . . . . . . . . . . .  * 1 8 1  ling. M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'2 

blot's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *329 Rifle, Soper's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *115 Ruler for drawing converging straight lines. School, model, N. Adelaide . . . . . . . . . . . . . . . . .  * 1 08 
Recipes� household and other, by J. 'V. Parkin- Rifles, how made . . . . . . . . . . . . . . . . . . . . .  , . *24, *25 Sinigaglia's . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  * 363 School, new. City of Lond0.n . . . . . . . . . . . . . . . .  *lJ69 

son ; inClUding recipes for plum pudding plum Rifles, military, most suitable calibers and am- Ruling Inachines,paper, Hickok's . . . . . . .  *396 School of Fine Arts. MarseIlles. France . . . . . .  * 9 '2  
pudding sauce, national plum pudding and sauce munition for. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Rust, a practical protection against . . . . . . . . . .  393 School, preparatoryhfor boys, design for . .  *364 
for the same ; egg nog, egg flip, roast turkey, R!g for small boats. Taylor's . . . . . . . . . . . . . . . .  * 163 Rust in metals, compound to prevent . . . . . . . 235 Schools •. technical, andiworK of shown at the 
woodcocks and snipe, canvas-back ducks, phea- Rig, for steamers, Forbes' . . . . . . . . . .  *382, * 391 Rye plant, value of. . . . . . . . . . . .. . . . . . . . . . . . . . . .  354 Centenmal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *46 
sants, wild ducks. wild fowl sauce, brown fricas- Rigs, for boats, new, byR. B. Forbes . . . . . .  * 1 3 3  Rye, plowing in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 SChOOnerj mackerel, Spencer F. Baird . . . .  *412 
sees of rabbits, orange pudding, venison pastry, Rigs for small boats and yachts . . . . . . . . . . . . .  * 131 Rytl odus, or fossil sea cow, skeleton of, dis- Sch",end er. Carl Louis, the electrician. Bio-
Christmas red round. plum porridge for Christ- Rigging Inachine, improved. .  . . . . . . . . . .  * 33 0 covery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 262 graphical sketch . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  320 
mas festivals, sugared pears, table beer, mince Ring-spindles, noveltIes in . . . . . . . . . . . . . .  *344 Sciatica, flowers o f  sulphur m . . . . . . . . . . . . . . . .  1 3 9  
meat, pumpkin pie. brandy punch, boouf a la Ring-spinning i!1'plements, for . . . . . . . . . .  *234 S Science and engi�eering. by W. R. Br.owne . .  4 1 '7  
mode. punch jelly, orange salad . . . . . . . . . .  , . . .  3 1 5  Ring-spinning, Improvements in . . . . . . . .  *2 1 3  Sdence, and the nnprovemen�� that It can effect 

Recipes household, for blackberry wine, CUr- Ring-spinning, improvem'ts, Tatham's. *220 Saccharifier, high pressure, Henze-Ellenb
*
erlg6

er
8

. m our trades and 1ll the condItIOns of our work-
rant wine, ginger pop, and for removing ink Ring-spinning, Loeffel's improvements.* 2 1 9  men, b y  Prof. W .  E. Ayrton . . . . . . . . . . . . . . . . . .  2 1 1  
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91_ Rings, magic, an optical illusion . . . . . . . . . . .  *410 SaccharJIOeter and compensator. improved. Science and war. by H. Baden Pritchard . . . .  84 
h Rings, metal, manufacture of, by A. Taplin.*28 *3'74 Science College, Sir Josiah Mason's . . . . . . .  *25o 

lection of well selected. practical, and economi- Rings, seamless, machine to manufacture. * 3 '7 1  Saddle leather, machine for stuffing . . . . .  * 368 Sci ence, definite conclusions of: Our earth mo-
cal directions for making breads, cakes, rolls, Rings, vortex, liquid, by T. Hart. . . . . . . . . . .  *400 Sadiron, mechanical. . . . . . . . . . . . . . . . . . . . . . . .  * 192 tionless. A popular lecture by Dr. Schoepper, 
waffles, fritters1 salads, puddings, muffins, ice Rings, vortex, of liqnids and gases, by A. Gueb- Saf'es, express and bullion, by M. A. Dalton . .  300 endea vorin� to prove that our globe neither ro-
cream, ices, je lies, catsups, sauces, pickles. hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *301 Saf'etY device for cars, Root's . . . . . . . . . . . . . . .  * 9  tat.es upon ItS aXIS nor around the sun . . . . .  * 1 21 
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extract of soup herbs ; antiseptic cologne ; solu- Rio Gr�n�e, botanyand geology of the country Saf'ety laIOp, Olding's . . . . . . . . . . . . . . . . . . . . . .  * 1 .{9 Science, mechanical. AddTI<ss by Sir W. Arm-
tion of citrate of magnesia . . . . . . . . . . . . . . . . . . .  342 bordermg' m Texas and Chihuahua, by Dr. J. S, Saf'ety plates for steam boilers, Rowan's . . .  � 96 strong, F.R.S., before the Bntish Assoc . . . . . .  30'7 

Recipes, useful : Skeletonizing leaves, preserv- Newberry. .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  4 1 1  Saf'ety plug fusible for boilers, Adams' . . . .  *335 Sl'ience, modern, minute measurements of, by 
ing autumn leaves, fumigating paper, soluble Rivet-�eating f'urnaces, Bonchacourt and Saf'ety valve, Adams' . . . . . . . . . . . . . . . . . . . . . . . .  J,� 5 1  Prof. A. M. M:yer (see Meas�rements. minute). 
blue, paste, Babbitt metal. phosphorescent paint, Dehlle s. . . . .  . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  *66 Saf'ety valve, Blake's . . . . . . . . . . . . . . . . . . . . . . . . . . * 51 Science of antIquity : decapItated horse . . . .  *3'74 
stains for horn, walnut stain, t o  render fabrics Ri�eting in boiler construction, report q f  com- Saf'etv valve, Eaves' new . . . . . . . . . . . . . . . . . . . . .  * 1 4 1  Science, physical, . in our common .schools . . A 
fire and water proof, moth and roach extermiu- nnt-tee on to Master Mechanics' Assoc . . . . .  *296 Saf'ety valve. Fletcher's . . . . . . . . . . . . . . . . . . . . . . .  *44 strong argument m favor of teaching phySICal 
ator, to color butter. etc . . . . . . . . . . . . . . . . . . . . . .  1 5 9  Ri veting Inachine� hydraUlic . . . . . . . . . . . .  *266 Saf'ety valve, Klotz's . . . . . . . . . . . . . . . . . . . . . . . . . . .  *95 science in elementary schools by the expenmen-

Recipes, valuable and useful. 36 in number. for Riveting machines. nydraulic, Tweddell's.*1 4 0  Saf'ety valve, lock-up, Robey's . . . . . . . . . . . .  * 1 29 tal method ..... with an outline of the system. by 
the confectioner, the baker, and the cook, by J. Riveting machine, improved, Muir and Co.'s. Saf'ety valve, Schmid's . . . . . . . . . . . . . . . . . . . . . . . . .  *44 Prof. C. M . .Houtelle . . . . . . . . . . . . . . . . . . . . . . . . . . .  286 
W. Parkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136 * 1 2 8  Saf'ety valve, spring. Atock's . . . . . . . . . . . . . . . . . .  * 5 4  Science, progress of during the last half century. 

RecipCII, va}uable : Quick process for making River beds, deepel1ing of, l?yG. �. He!1shaw. 1 6  Saf'ety valve, test, Wright's . . . . . . . . . . . . . . . . . . .  *44 Addr�ss py Sir John Lubbock before the British 
vinegar; how to bleach gutta percha ; how to River channels, anCient; III Califorrua. . . . .  '7 5  Saf'ety valves, equilibrium. Turnbull's . . . . .  * 325 AssoCIatIOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301 
etch on glass ; h ow to prepare battery carbons ; River Clyde, engineering operations along. 5 '7  Saf'ety valves, lock-up, Wilson'S . . . . . . . . . . .  *235 SCience, relations of to speculation, by Dr. J. W. 
how to make fine court plaster; glaze for pot.- River systeIn of America . . . . . . . . . . . . . . . . . .  256 Saf'ety valvesnwhen they are not safe . . . . . . . .  2 1 '7  Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 
tery ; howto make oxygen . . . . . . . . . . . . . . . . . . .  3 1 3  Rivers, the gauging of, by D. F. Henry, C.E. 31 Sall boat bu' ding, the question of keel in... 44 Science, side-show : a-headed woman . . . . . . * 3 '72 
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SCience, heoretical and applied, advancement Shears, largEl, for cutting plateiron. . . . .  * 3 3 3  Silver, recovery of from the hypo bath . . . .  *426 Soundinv:-apparatus, deep sea . . . . . . . . . .  *398 tn, by Dr C.  W .  t5icmens . . . . . . . . . . . . . . .  3 5 1, 352 Shears. fioatmg, 2O-ton . . . . . . . . . . . . . . . . . . . . . .  *206 Silver residues, process for recoverini!: . . . .  . 403 Sounding-apparatus, Thibaudi2r . . . . . . .  * 4 3 3  
Scientifi{' phenolnena and their relation". A b - Shellac, process o f  bleaching, by J .  M. Eder. 1 2 6  Silver, simple method of recoveringfroih washed Sounding-instrulnents, self-indicat'g, Thom-

stract of an address by Prof. Newcomb . . . .  1 4 1  Shellac, sources and preparation of. . . . . . . . .  228 emulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 4  son's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 0 3  
Scientific service o f  the U .  S .  Government, Shells, apRaratus for casting, Woolwich . .  * 3 0 9  Silvel ,  sprouting o f  and i ts  causes, by T Flu�- Sounding-lead , Lecoentre's . . . . . . . . . . . . . . .  * 239 compensation of, b y F. D. Y .  Carpenter . . .  3 7 6  Sheep grub, how t o  destroy . . . . . . . . . . . . . . . . . .  399 ger . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . : . . .  1�4 Sound waves, lantern for exhibit.ing . . . . .  * 2 5 4  
ScintillOlneter, Montigny's . . . . . . . . . . . . . . .  * 1 9 9  Sheep shelter, movable . . . . . . . . . . . . . . . . . . . .  * 1 2 1  S.lver tailings, treatment o f  in Nevada, by T. Soup for infants, Liebig's, recipe for . . . . . . . . . .  422 
Scoop", steam, improved . . . . . . . . . . . . . . . . . . . . .  * 1 8 9 Sheep skins, velvet, machine for making.*266 Egleston . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  *263 Space, temperature of, and its bearings on terres-
Scraping lnachine for water-mains . . . . .  ' *238 sheep

i 
the best kinds of for farmers . . . . . . . . . .  1 6 1  silverw are

i 
how to clean and polish . . . . . . . .  4 1 2  trial physics, by James Croll . . .  · . . . . . . . . . . . . . 230 

Screw coupling, differential, for pipes, Bour- Shin� es, how manufactured . . . . . . . . . . . . . . . .  205 Silvering g ass. (See Glass.) Speech in animals ; curious facts regarding the 
ry's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *80 Shipoullding- at the yards of John Roach .. 340 Singeing machine, gas, Blanche's . . . . . . . . . . .  *44 attempts of certain of the lower animals to ac-

Screw cutting machine, Parker's . . . . . . . . .  * 3 9 7  Shipbuilding, hydraulic mach. tools for.*266 Sing-ing, the tonic sol-fa method of teach'g .. 4 1 4  quire human speech . . . . . . . . . . . . . . . . . . . . . . . . . .  3 72 
Screw cutting mechanism, Improved, Baville Shipbuilding, prog. of, by John F. MilIer.209 Siphon, automatic, new . . . . . . . . . . . . . . . . . . .  * 1 7 1  Speech-recorder, electrical, Gentilli's . . . . .  293 

and Greenwood's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 5  Shipbuilders� short lessons to . . . . . . . . . . . . .  * 2 7 2  Siphon, hydro-electric, Maxim's . . . . . . . . . .  *424 Specific gravity scales, Parish's . . . . . . . . . . . . . .  * 1 4  
Screw, pitch of� how determined . . . . . . . . . . . . .  *92 Ship, English, Imperieuse, and some of the new- Siphon recorder, Sir Wm. Thomson's . . . .  * 2 5 5  Specific gravity of liquids, how to find . . . . .  * 2 1 6  
Screw propeher assistant, McKenzie's . . .  *200 est types of the British navy . . . . . . . . . . . . . . . .  *422 Siphons for sewers . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 SpeciInen cup, deep-sea . . . . . . . . . . . . . . . . . . .  * 3 9 8  
Screw propeller, b y  Adolph Buonaccorsi Pistoja. Ship Inflexible, large guns of, trial tests ; steel Siphons, how to arrange, b y C .  M. Percy .. * 3 64 Spectacle lenses and their mountings and gra-

An historical review of early and recent forms versus wrought iron ; tests of armor plate . .  270 SiphonsLself-acting and intermittent by Rogers duation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 4 4  
o f  the helix a s applied t o  navigation . . . . . . .  * 3 70 Ship, ironclad, Grosser Kurfurst . . . . . . . . . . .  * 1 3  4 Field, C.l<;. . . . . . . . . . . . • .  . . . . . . .  . . . . . . . . . .'. . . .  *201 Spectacles, colored, and t.heir uses . . . . . . . .  * 1 4 2  

Screw propeller, Collis Browne's. . .  . . . . . . . . .  -1<-27 Ship, ironclad, Nelson, British . . . . . . . . . . . . . . . . . .  5 1  Siren, steam, Brown's . . .  . . . . . . . . . . . . . . . . . . . . .  *49 Spectacles, how made . . . . . .  . .  . . . . . . . .  . . . . .  * 1 3 9  
Screw propeller, Crooke and Mylchreest's . .  * 2 7 8  Ship, iron-clad, Northampton . . . . . . . . . . ... . . .  * 1 5  8 Sirup, starch sugar, detection o f  when mixed with Spectrolneter, Rutherford's. . . .  . . . . . . .  * 1 7  7 
Screw propeller, De Bay's . . . . . . . . . . . . . . . . . . .  * 170 Shi p,. 1ight, Seven Stones . . . . . . . . . . . . . . . . . . . .  *262 sugar house molasses, by P .  Casamajor . . . . • .  3 1 5  Spectroscope and blowpipe for mineralogists, 
Screw propeller, Eyre's . . . . . . . . . . . . . . . . . . . . . . .  *74 Ship lines, Jackson's . . . . . . . . . .  * 7 8 .  *96, * 1 02 Sirups for mineral waters and other purposes1-50 Hall's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *44 
Screw propeller, improved, by J. E. Wilson . . . J!- 1 Shi .. o f  war, British, Dreadnought . . . . .  61, * 127 valuable recipes for. . . . . . . . . . . . . .  . . . . . . . .  . . . 7 7  Spectroscope, measuring apparatus for . .  * 1 22 
Screw propeller, Mallory's . . . . . . . . . . . . . . . .  * 1 4 5  Ship of war Leander, British . . . . . . . . . . . . . . . .  *423 Sirups, fruit. A valuable paper by A. G. Voge- Spectroscopy, by Dr. L. Ciamician . . . . . . . . . . 302 
Screw propeller, Rankin's . . . . . . . . . . . . . . . . . . . .  *29 Ship, Peruvian, Huascar, capture of . . . . . . .  * 2 1 2  ler, giving practical directions for making vari- Spectroscopes, how used i n solar work . . .  * 2 1  7 
Screw propeller, Spartall's . . . . . . . . . . . . . . . . . . . .  * 1 6  Ship Prince Adalbert . . . . . . . . . . . . . . . . . . . . . . .  *41 8 ous fruit Sirups, such as raspberry, strawberry, SpectruDl analysis, a new method of, by William 
Screw propeller, Tbornycroft's . . . .  " . . . . . . . . .  * 77 Ship railroad, isthmus, proposed . . . . . . . . .  * 1 9 6  mulberry, and cnerry, and showing how natural Crookes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9 4  
Screw propellers, action of, by J. Howden. * 1 0 1  Ship railway, Capt.. Eads', terms of the Mexi- fruit sirups may be distinguished from a spuri- Spectruln sensitiveness of printing processes, 
Screw propellers, experim'ts on position . . .  *272 can concession . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . . . .  270 ous article . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 and o n  a new form o f  silver printing proccss, by 
Screw propellers, relations between power and Ship railway for the American isthmus, Eads' ; Sirups, fruit, preparation of. A valuable collec- Capt. W. De W Abney, R.E., F.R.S . . . . . . . .  * 3 4 1  

velocity in, b y  John Lowe, U .  S. N . . . . . . .  . . . .  1 5  fuD description of the project, with perspective . tion or more than forty approved recipes . . .  3 5 0  Specula, glass, new method of grinding. by Prof. 
Screw propellers, the efficiency of. . . . . . . . . .  *208 views and figures, showing details . . . . . . . .  *405 Sizing, warp, glazing machine for . . . . . . . . . .  *28 7 I E. Thomson . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  * 1 4 1  
Screw propellers, their shafts and fittings, b y  Ship railway, Tehuantepec, proposed, b y  Chas. Sizing Inachine, Atherton's . . . . . . . . . . . . .  * 3 6 7  i SpeculuDl for a thirty-seven-inch reflector, how 

H. W. Pendred . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1(-4 W. Zaremba . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  273 Sizing of cotton goods, by W. Thompson. A val- made, by G. Calver . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4  
Screw propulsion, by R. Gritllths . . . . . . . .  3 4 9  Ship railway, Tehuantepec, and the improvement uable technical paper . . . . . . . . . . . . . . . . . . . . . . . .  8 0  I Speed indicator for ships, Df, Normanville.*96 
Screw ShaHs, f1exitile couplings for . . . . . .  ,!-245 of Mississipl,'i River, by Capt. Eads . . . . . . . . . . .  3 0 5  Sizing, short history of, byGeo. Whewell . . . .  180 I Speed indicator for trains, Westinghouse's . .  *64 
Screw steaDlers, useful notes for mast,ers and Ship, steel, Comus, British . . . . . . . . . . . . . . . . . . .  * 1 79 Skeletons, preparation of for museum purposes, , Speed indicator, Harding and Willis' .. . . . . . .  * 1 0 7  

officers of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 1  Ship, torpedo, Ajax, British . . . . . . . . . . . . . . . . .  * 3 5 1  b y  Prof. W. H .  Flower . . . . . . . . . . . . . . . . . . . . . . .  106 ' Speed indicator, magnetic, Deprez's . . . . . . . .  * 3 5 6  
Screw vellltilator, Pelzer's . . . . . . . . . . . . . . . .  * 2 4 7  Ship, w,!r, Chilian .... New Esmeralda . . . . . . .  . *3 76 Skew bevel wheels, by Prof. C. W. MacCord. Speed indicator, Napier's . . . . . . . . . . . . . . . . . . . .  *2 1 5  
Screws, propeller, mechanism for changing the Ships. air, by R. lirImshaw, C.E . . . . . . . . . . . . .  1 3 7  * 1 74, * 1 76, * 1 7 8  Speed indicator, new, Moss' . . . . . . . . . . . . . . . . . . .  * 6  

position of, Brooks' . . . . . . . . . .  . . . . . . . . . . . . . . . .  *20 Ship's berth, swinging a Andrews' . . . .  . .  . . . . .  *8 Skl<!, new, for raising casks, j.'lesselle's . . . . .  * 2 2 5  Speed indicator, Hearson's . . . . . . . . . . . . . . . . .  *294 
Screws versus paddles . . . . . . . . . . . . . . . . . . . . . . . . .  198 Ships built in the Unite States, U. S. ocean com- SkiD, gunning, Delaware River ; detailed descrip- Speed indicators, improved, Weir's. . . . . . . . . .  * 6  
Screws with angular threads, pitches for . . . .  1 2 7  merce in1 b Y  W. H .  Webb . . . . . . . . . . . . . . . . . . . . .  2 7 2  tion, with working drawings t o  a scale . . . .  *207 Speed indicator. (See also Velocimeter). 
Screwing and tapping machine, Bowker's . .  * 1 1  Ships, cy indroid distribu. of buoyancy in.* 2 1 8  Skin diseases, the use of certain instruments in Speed r� corder and indicator, Theiler's . . . . *92 
Scroll lnakers, tools for . . . . . . . . . . . . . . . . . . .  * 2 5 7  Ship's davits, American Steamship Co .. 's .. *46 the treatment of, by G. H. Fox,-M.D . . . . . . . . .  3 5 3 Spet'd recorder, Wythe's and Richardson's,*200 
Scru bber and washer, Anderson's . . . . . . . . . .  * 1 92 Ships, floats for docking . . . . . . . . . . . . . . . . . . . .  * 130 Skin diseases, topical remedies for, by John V. Speed regulator for steam and hydraulic mo-
Scrubbers and washers, gas, new mode of work- Ships, iron, compass corrE'Ction in, by Sir Willium Shoemaker, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 0  tors, Rell's and Prunier's . . . . . . . . . . . . . . . . . . .  * 3 9 6  ing, by R. H. Patterson . . . . . . . . . . . . . . . . . . . . . . .  74 Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8  Skin grafting, by Dr. R. J. Levis . . . . . . . . . . . .  2 1 5  Spence Dletal, a new metallic compound, by 
Sea sickness.l.cure for . . . . . . . . . . . . . . . . . . . . . . . .  67 Ship's log, electric . . . . . . . . . . . . . . . . . . . . . . . . .  *326 Slag-, blast furnace, improved treatment of. . 2 9 5  Granville Cole, Ph.D .. . . . . . . . . . . . . . . . . . . . . . . . . .  222 
Sea sickness : 'J.'heory of the mode in which the af- Ship's log, Kelway's . . . . . . . . . . . . . . . . . . . . . . . . .  *366 Slag blocks, for paving, machinery for . . . . .  *86 Spherolneter and its applications, by A. M. 

fection is produced, and hints on its treatment, Shi p's log, De Normanville's . . . . . . . . . . . . . . . . . .  *96 Sleep, disorders of, mental, physical, hygienic, Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *62 
by Dr. J. R. Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . .  322 Ships' Inodels, speed experiments with . . . .  4 3 2  their causes and effects, by Dr. H. Povall . . . .  321 Spherolneter, for measuring curvatures of 

Sea sickness, treatment of by the trance state, by Shi ps of the Cunard fleet. . .  . . .  . . . .  . . .  . . .  . .  . . . .  3 Sleeplessness, its causes and treatment, by lenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *200 
Prof. E. P. Thwing . . . . . . . . . . . . . . . . . . . . . . . . . . .  402 Shi ps of war, by N. Barnaby. . . .  . .  . . .  . . . . . . . . 28 James Sawyer, M.D. A valuable paper .. . . . .  1 3 4  SphygDlograph for recording variations i n  the 

Sea water, apparatus for the conveyance of, Ships of war, cellularsyst. by H. J. Boolds . . .  *23 Sleigh, design for . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1 0  pulse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 84 Hayes' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *268 Ships of war, new combinatIOn of propellers for, Sleighs, novel, patterns for . . . . . . . . . . . . . .. . .  * 1 02 SphygDlograph, new, an instrument .adapted 
Sea we ed, its composition and various uses . 1 9 8  
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Sel�n.ium1. action of light on, by Dr. Charles of p�opellers to obtain. the best effects of fro- Slotting and drilling machines, Lowery . . . . . .  * 1 6  Spine, rotary-lateral curvature of and its treat-

WIlham t5lCnlens. . . . . . . . . . . . . . .  . . . . . . . . . .  1 4, 24 PUlSIOn, by Robt. E. Griffiths, C.E . . . . . . . . . . . .  8 1  Slotting Inachine, vertical, improved . . .  * 3 1 0  ment, by Prof. LewiS A. Sayre . . . . . . . . . . . . . . .  1 1 1  
Selenimn, influence of light and heat on. Ab- Ships, screw, steering of . . . . . . . . . . . . . . . . . . . . . .  1 t 5 Slnallpox. A paper by Dr. Oscar C. De Wolf, Spiual curvature ; hip-joint disease ; club-

stract of a paper by Prof. W. G. Adams . . . . .  23 Ships, ventilation fur, Boyle's system of . . .  * 3 5 1  giving the methods employed very successfully foot, by Dr. L. A. t5ayre . . . . . . . . . . . . . . . .  , . . . . . .  1 2 2  
Selvage, strong, apparatus for making . . . .  * 3 3 1  : Ships Ville d'Oran and ViIle d e  Bone . . . . . . .  * 2 4 7  during the last four years t o  prevent the spread Spinal diseases and curvature, suggestions o n  
Semolina, apparatus for manufacturing . .  *2 1 I Ships, war and merchant, new designs for, of smallpox in the city of Chicago . . . . . . . . . . .  2 8 7  the treatment of, by E. H. Coover, M.D . . .. * 1 26 
Separating lnachine, magnetic, for ores. *306 'fhompson's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 2 6  SDlallpox, how to prevent spread of. . .  . . . .  3 1 6  Spinning CraDle, improved . . . . . . . . . . . . . . .  * 2 1 4  
Sepllrator10re, magnetic, Buchanan's . . . . .  *425 Ships, war, future, effect of steel hulls and st.eel- SDlith, B. Leigh. Brief biographical sketch, with Spinnillg frame, revolving ring, Harris' . .  * 362 
Serpents, pharaoh's, how made . . . . . . . . . . . .  *259 , faced armor on, by J. D'A. Samuda . . . . . . . . . .  2 8 0  portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 6  Spinning frames, stop-motion for, new . . .  * 207 
Serpents, poisonous, and their venom, by Dr. G. ' Ships, water ballast for, by B. Martel . . . . . . . .  * 9 7  SDloke. apparatus for washing . . . . . . . . . . . . .  *223 Spinning frames, stopping mechanism for.* 3 3 7  

A. Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2 1  Ships, water-tight doors for . . . . . . . . . . . . . . . . .  * 1 5 1  SDlokc' b .. rning furnaces ; description and par- Spinning Dlachine, continuous, Bywater. * 3 3  
Sewage, A B C process for treating, b y  C .  Raw- Ships, wave-making resistance of . . . . . . . . . . . .  * 7  4 ticulars of the trials and performances 0 f the Spinning machine for wool, Munzinger's. * 3 3 6  

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  Shoddy. microscopic tests o f  . . . . . . . . . . . . . . .  * 3 9 8  Walker, Fisher, Eureka, PrICe, and Murphy fur- Spinning machines, sliver guide for . . . . . . . * 1 70 
Sewage and health of towns ; a practical experi- Shoe-soles, how to waterproof . . . . . . . . . . . " . 1 64 naces, with much valuable information, by John SpinniI) g machinery, Northrop's . . . . . . . . . .  * 263 

ence with the dry system, by Dr. Allred Carpen- Shoe-pegs and pegging machines . . . . . . . . .  * 1 9 7  W .  Hill, C . E  . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  2 1 3  Spinni.ng, pr�vention of doub1e roller laps and 
ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  80 Shoes, oak stain for, English . . . . . . . . . . . . . . . . . .  1 67 SDloke consuD,ler, Pey!on s . . . . . . . . . . . . . .  * 2 1 7  Ioul plecmg� m . :  . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 0 7  

Sewage and sewerage, Gardiner's report on . 3 8 9  Shoes, wooden, machinery for . . . . . . *329, * 2 4 7  Slnoke, economICal washmg of . . . . . . . . . . . . . . .  3 1 1i  Spinning, I'mg, Implements for . . . . . . . . . . . .  * 2 3 4  
Sewage, apparatus for clearing . . . . . . . . . . .  *243 Shores and posts used in building . . . . . . . . .  *94 Smoke from steam boilers, prevention of . . .  *33 Spinning, ring, improvements in . . . . . . . . . .  -l( 2 1 3  
Sewage �isposal, by James Craggs . . . . . . . .  25 7 Shorthand, a pr.actical system of for everyday SDloke preventer, locomotive, Reimberr's.*61 Spinning, ring, improvem'ts in, Tatham. -l( 220 
Sewage dIsposal for Isolated houses, by Georg'e use, by J ames RIChardson . . . . . . . . . . . . . . . . . . . .  3 1 6  Snake bite, ammonia in, by Dr. T. A. Elder. 92 Spinning, ring, Loeffel'simprovementin .. * 2 1 9  

E .  Waring, Jr. . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  3 8 7  Shunts, electrical. Abstract 0 f a paper b y  W . H. Snake bite, rapid cure of b y  fhenic acid, . . . . .  3 5 7  Spirit-DIeters, Augenstein's, W ea ver's, and 
Sewage, household, utilization of, by Prof. J. Preece . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  67 Snake, lignified, from Brazi . . .  : . . .. . . *345, 3'i'2 Tice's . . . .  : . .. . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  -1(-200 
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Bazalgette . . . .  . . .  . .  . .  . . . . .  . . .  . .  . . . . . . . .  . . . . .  . . .  6 4  I Signal rules, official, for vessels ; lights for sea- Soap , manufacture of ill small quantities without Spontaneous cODlbustion, by Charles W. V in-
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all dIrectIOns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *52 Silos, howto construct . . . . . . . . . . . . . . . . . . . . . . .  242 mag-nets, Von Beetz's . . . . . . . . . . . . . . . . . . . . . . .  *421 Starch-Dlaking apparatus, an easily con-
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Shearing lnachine, Collier's . . . . . . . . . . . . . . .  *30 I A. Mott, Jr_, Ph.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 5  effects produced b y  different substances, and , Statue o f  Columbus, new, Madrid . . . . . . . . . . .  * 3 6 7  
Shearing machine, large, for iron plate, D e  I Silver ores, how t o test and work . . . . . . . . . . .  1 3 4  upon the nature of the rays that produce such I Statu e  of Denis Papin . . . . . . . . . . . . . . . . . . . . . . .  * 2 5 4  
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Steam engine, improvements made in during the Steamer 'i'renton, U. S., crank-shaft of . . . . . .  -l(-2 7  Stereotyping and stereotype machinery . .  -* 1 9 1  Allred Senier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 9 

last half century, by J. Bourne . . . . .  . . . . . . . .  7 Steamer, twin-screw. shallow-draught. for the Stethoscope flexible. Paul·s . . . . . . . . . . . . . . ,'f 3  02 Sulphuric acid. apparatus for concentrating 
Steam engine. a very interesting history of the HiveI' Congo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *394 Stevenson, George. A comprehensive account Faure and Kessler·s . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 

rise of and its progress up to the time of James SteaIDer Vera Cruz. engine of . . . . . . . . . . . . . . . .  * 5 5  o f  the life and labors o f  the father o f  railways. Sulphuric acid, boiler for treating organic 
Watt. by C. M. Percy . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 5  Steamer, war. Bacchante. British . . . . . . . . . .  * 1 9 3  illustrated with a portrait. a view o f  his birth- matters with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 3 3  

Steam engine. light. for balloons . . . . . . . . .  * 2 8 6  Steamer, war, Duilio, Italian, new . . . . . . . . .  *142 place and of the first railway coach and loco- Sulphuric acid, concentrating apparatus. *327 
Steam engine. marine. Vile·s . . . . . . . . . . . . . . . .  *200 Steamers, ironclad, Austrian, novel features in. motive. and with a cut showing the dilference Sulphul'ic acid, tower for. Glover·s . . . . . . .  * 2 5 8  
Steam engine. Messenger and Co.'s . . . . . . . . .  * 1 1 6  by K J .  Heed. C.B.. M . P  . . . . . . . . . . . . . . . . . . . . . .  * 2 4  between the earliest andlatest locomotives*290 SulphuriC aCid. manufacture of, Brumlen's ap-
Steam engine, mult.i-cylinder, Billings' . . . . . .  *22 Steamers, light-draught. paddle engine for. Sties, a cure for. . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  3 8 7  paratus for. . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . .  8 4  
Steam engine. new, Bernay·s . . . . . . . . . . . . . . .  * 1 7 7  Wilson·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -* 7 7  Sti11, bromine. new. Arvine·s . . . . . . . . . . . . . . . . . .  * 6 0  Sulphurous acid a s  a diSinfectant, b y  T .  W. 
Steam engine. non-piston ag'e of. by Wm. Mann. Steamers, mail. Irish, new . . . . . . . . . . . . . . . . . . .  * 8 5  Still, Egrot·s. for continuous distillation . . .  * 2 5 2  Keates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 8  Historical notes on antique and modern inven- Steanlers, new rig for. Forbes· . . . .  * 3 8 2 ,  * 3 9 1  Still for eRsential oils. Heywood and Co·s . .  *292 Sun and certain of the fixed stars, relative ages 

tions. or suggestions of engines for raising water Steamers, ocean. criticisms on the forms of and Still-head and condenser. new. Rice·s . . . . . . .  *95 of. by Prof. Daniel Kirkwood . . . . . . . . . . . . . . . . . .  I-! ].  
by steam without the use of a piston . . . . .  * 1 1 5  the arrangement of state-rooms and spaces for Still, portable. Joya·s . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1 6  Sun and other intense lights, photometry of. 3 79 

Steam engine of the Vera Cruz . . . . . . . . . . . . . .  *55 cargo. machinery. and fuel. by R. B. Forbes. 50 Stills, stationary and portable. Egrot·s . . . . .  -l(- 3 5  3 Sun, constitution of as revealed by photography, 
Steam eng!ne. origin 9f . . . . . . . . . .. . . . . . . . . .. .  -1:- 3 8 2  Stea�ers, pa�dle. waves raised by. and their Stitcb�ng machIne for bookbinders. N eid- b y Mr. Ja.nssen . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  1 1 9  
SteaID engme. oSCIllatmg. Fourlller & Co. s.* 1 8 4  p081tlOns relative tothe wheels . . . . . . . . . . . . .  ,'f2 8  3 hnger s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 0 Sun, cosmiCal bombardment of. theory of comet-
Steam engine. oscillating. small. for actuating a .!Iteamers, stern-wheel, new . . . . . . . . . . . . . . . .  *2 1 7  Stive room, new . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 0  ary impact o n  t h e  solar system. the velocity of 

pump, Lemonnier·s . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 6  Steamers; war, Dolphin, Atlanta, and Chicago. Stoker, mechanical. H('nderson·s . . . . . . . . . . . . * 77 collision, and heat equivalent of velocity, by Ed-
Stealn engine, Outridge . . . . . . . . . . . . . . . . . . . . .  * 2 7 4  -1(-432 Stoker, mechanical. McDougall·s . . . . . . . . . . .  *250 gar L. Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356 
Steam engine. paddle. for l!ght draught steam- SteamshIp, armor-plated. Admiral Duperre, Stoker, mechanical. Sinclair's . . . . . . . . . . . . . .  -l(- 3 7  5 Sun darkenings, historICal . . . . . . . . . . . . . . . . . . I I-!  7 

boats. Wilson and Co.'s. . . . . . . .  . . . . . . . . . . . . . .  *7 7 French . . . . . . . . . . . . . .  . . .  . . . .  . . . . .  . . . . .  . . . . . . .  * 1 9  8 Stokers and smoke preventers. mechanical. . 90 Sun dial, new, Grootten·s . . . . . . . . . . . . . . . . .  * 2 5 9  
Steam engine. Pittler and Elze·s . . . . . . . . . . . .  * 3 20 Steamship Britannic compound engines . . .  * 5 1  Stone age, how implements were made in. by B .  Sun, distance of, new method o f  determining'. by 
Steam engine. porta�le. and novel valve gear. Ste�lInship City Of. Rome ; general description. B. Heddin.g . .  ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 8  '1'. S. H .. Eytinge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  

ArmItage and Ruston s . . . . . . . . . . . . . .  , . . . . . . .  *49 With sectIOns showmg the arrangement of her Stone, artlfiClal . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 4, 3 5 5  Sull, echpse of. Dec. 31, ]880 . . . . . . . . . . . . . . . . . .  * 2 8 9  
Steam engine. propeller. novel. b y  Prof. C .  w _  engines and boilers . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 4 8  Stone, artificial and cement-beton . . . . . . . . . . . .  325 Sun, eclipse of. Jan. 11, 18HO . . . . . . . . . . . . . . . 2 2 1  

Maceord . .. . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  , . . .  *4 1 5  Stealnship City o f  Rome. largest mercantile ship Stone crusher, osci!lating. M9tte:s . . . . . . .  *147 Sun, ecl!pse o�, May 6, )883 . .  : . . 400,_ 4.0 1 ,  -l(-402 
Steam engme. reversmg gear for. West s . .  -l(- 1 3  6 afloat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293, *307 Stone cutting machme. Atchlson s . . . . . -l(- 1 69 Sun, echpse of. 1878, as seen m the u lliten States, 
Steam eng'ine, Robertson·s . . . . . . . . . . . . . . . . . . .  * 7 8  Steamship, Cunard. Servia . . . . . . . . . . . . . . . . .  * 2 8 4  Stone cutting machine. McDonald·s . . . . . . . .  -l(- 3 9 6  report on by J. Norman Lockyer and by Prof. 
Steam engine. rolling mill. Corliss . . . . . . . . .  *232 Steamship, double rudder and movable propel- Stone cutting. tools used in . . . . . . . . . . . . . . . . .  * 1 1 3  Henry Draper and R. A. Proctor . . . . . . . . . . .  * 1 4 4  
Steam engine. rotary. Comber·s . . . . . . . . . . . . .  -l(- 1 1 IeI'. by Captain Sadler . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1  Stone dressing mach . •  Brunton and Trier. * 1 3 2  Sun engine, Ericsson·s . . . . .. * 70, *2 1 8 ,  *422 
Steam engine. rotary. Hodson·s . . . . . . . . . . . .  *267 Steamship, double-screw. Almirante Brown. Stone grinding and polishing machine. Salmon Sun, how to tell the distance of. oy E. L. Larkin. 
Steam engine. rotary. Pinchbeck·s . . . . . . . . . .  * 3 9 7  * 2 9 6  and Crossland·s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *261 348 
Steam engjne. rotary. Titus· . . . . . . . . . .  , . . . . . . .  _* 19 Stealnship Dun,robin Castle . . . . . . . . . . . . . . . .  * 1 49 Stone, lithographic. wh�n?e derived . . . . .. . .  8 1  Sun, oxygen in. Prof. Draper's account of the dis-
Steam engme. semi-portable. Fowler s . . . . .  * 1 3 1  Steamship Galha. Cunard . . . . . . . . . . . . . . . . . .  *202 Stone masonry and bUlldmg stones. nomencla- covery of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  1 9 3  
Stoam engine. single-acting. how t o  make a sim- Steamship G .  S .  Blake and her apparatus.  '* 3 9 8  ture of. by J .  James R .  Croes. William E. Merrill. Sun, i n  what way i t gives light and heat . . . . . . 2 6 6  

pie form o f  costing five dollars . . . . . . . . . . . . .  * 2 7 9  Steamship, ironclad. Al!'amemnon, British. 1 9 9  and Edgar B .  Van Winkle . . . . . . . . . . . . . . . . . .  * 1 1 3  Sun, probable origin and age of. A n  interesting 
Steam engine. spherical. Heenan and Co.'s.*403 Steamship La Normandle . . .  " . . . . . . . . . . . . .  * 3 6 6  Stone sa",ing machinery. by H. Conradi . .  * 5 4  paper. by James Croll. LL.D.. . . . . . . .  . .  . . .  . . . .  8 6  
Steam engine, straw and coal burning. Garrett·s. Steamship Orient . . . . . . . . . . . . . . . . . . . . . . . . . . .  *204 Stone "'orking machines and tools . . . . . . . . .  1 1 4  Sun, proper motion of i n  space . . . . . . . . . . . . . . . .  3 8 8  

* 8 7  Steamship Violet. o f  the London and North- Stones, what to do with o n  farms . . . . . . . . . . . .  3 1 7  Sun, resuits o f  recent investigations on. b y  Prof. 
Steam engine. 8 h.p.. portable. Wallis and western liailway Co . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 6  Stopcock, an easily constructed . . . . . . . . . . .  * 1 8 6  C. A. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4  

Stevens' . .. . . . . . . . . . . . . . .  , . . . . . . . . .  : . . . .  ; . . . . . . .  * 6 0  Steamship, wa,r. Inflexible. British. ; . . . . . .  * 3.1 6  Stopper, asbestos. for combustion tubes. how t o  Sun, the, b y, S .  P .  Langley. A valuable paper. 
Steam eng-me. three-cylmder •. Wllian s . . . . . . .  *5 Steamships, high-speed. Lundborg s. A deSign make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 7  *212, *214, *2 1 6, * 2 1 7 ,  *2 1 8  
Steam engine. 3-cylinder. Brotherwood·s . . . .  *25 for a n  ocean passenger steamer. which, while af- Stoppers, glass. how t o  remove when fixed . .  372 Sun, the distance of, recent researches on, b y  R. 
Steam engine. traction. 8 h. p . •  imeroved . .  * 1 6 1  fording ample space for passengers and cargo, Stoppers, glass. etc. how to manipulate . . .  -l(-290 S.  Ball. LL.D. A n  interesting paper . . . . . . . .  4 1 1  
Steam engine. traction. McLaren s . . . . . . . .  *394 has been prepared with the primary object of at- Storage oatteries (se'e Batteries). Sun, the spots on. by Camille Flammarion . . . .  -l(- 9 
Steam engine. traction. Fowler·s . . . . . . . . . . .  -l(- 1 8 0  taining a s�eed o f  �wenty to twenty-one knots Stove, charcoal. a cheap . . . . . . . . . . . . . . . . . . . . .  -1:- 1 8 6  Sunlight and skylight at high altitudes. by Capt. 
Steam engine. traction. Marshall·s . . . .  * 5 6, -l(- 7 1  With a smal expenditure of power . . . . . .. . . .  *294 Stove' chimney i n  enameled earthenware . .  * 3 6 4  Abney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 
Steam engine. traction. Robey·s . . . . . . . . . . . . . . . *6 St�amship .. of the navy. most �conomiCal speed Stove, drying. for printed sheets. Rehault .. *304 Suns, the universe of. by R. A. Proctor . . . .  *426 
Steam engine. traction. 8 h. p . •  for common for. by J ohn Lowe. P. A. Engmeer U. S. Navy. Stove, gas. See·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1 5  SunShine recorde!,-'.. S�okes· . . . . . . . . . . . . .  * 3 3 6  

roads . . . . . ... . . . . . . . . . . .  '. ' " ' '  .. . . . . . . . . . . . . . . . . . .  * 8 5  * 1 9 8  Stove, gliS. Schonheyder·s . .  , . . . .  ,' . . . . . . . . . . .  * 3 5 2  Sunshine recorder, whlI!ple·s . . . . . . . . . . . . . .  *369. 
Stea� engme. twin. for Wire rope feed workR. Steamships, rudder-power. by R. Clar1' . . .  � 1 3 4  Stove7hea�ed rooms. the air of. A paper by W. Sunstroke, treatment of '. ' ,' : '  . . . . . . . . . . .  ; . . . .  29 

Allis . . . . .  . . . . . . . . . . . . .  . . . . . . .  . . .  . . . . . . . . . . . . .  -l(- 403 Steam, the specifiC heat of. An exammatlOn of Mattleu Williams . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  323 Sunken vessels, app. for bftmg. Archer s .. * 1 5  4 
Steam engine. vertical. and expansion gear. Hegnault·s theory b'l J. Macfarlane Gray . . .  342 Stove, hot-blast. Welmer·s . . . . . . . . . . . . . . . . . . . .  *45 Superphosphates, home-made . . . . . . . .  8 5 ,  1 7 1  

Weatherhog-g·s . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  * 6 1  Steam, the quality' 0 by John W. Hill . . . . . .  302 Stove, smoke-consuming. Mousseron·s . . . . . .  * 3 6  4 Sur1'ace-plates or planometers, and scraped 
Stea� engine. vertical. with reversing gear, Tur- Steam trap, Peyer·s.' . . . . . . . . . . . . . .  ' . . . . . . . . . .  * 4 ]  Stoves, hot-air. and hot-water chimneys . . .  * 2 1 3  s,:rfaces. by . Joshua �ose. A valuable paper. 

ner s . . . .  "." " " ' : " " " ' ' ' ' ' ' ' ' ' ' ' ' '. ' '  . . . . . . .  * 1 ]  � Steam tro�p, Hemptinne·s . . . . . . .  ,' . . . . . . . .  * 3 2 7  Stov�s, hot blast. how to compute the heatmg glvm!l' practICal directIOns for .the scrapmg of 
Steam engme. Wlgz�1l and Halsey s . . . . . . . . .  * 7 i) Steam tug for canals. new. Byrne s . . . . .  '. ' . . .  *3 surface of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420 �orkmg flat surfaces. and s1'owmg how the sur-
Steam eng.me. 4-llylmder. A�raham·s . . . . . .  *422 Stealn, water mechanically suspended m. mea- Stoves, gas. A paper bl Dr. Jam�s Adams .228 face-plate IStO be used durmg the course of the 
Steam cngme. 6 h. p . •  Farcot s . . . . . . . . . . . . . .  *421 surement of by P Guzzi C.E . . . . .  * 1 1 4, *395 Stoves, gas. apparatus for regulatmg the temper- operatIOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5  
Steam engine. 40 h.p.. Ruston. Proctor. and Ste8.lll ",heel, Thomas' . .' . . . . . . . . . . . . . . . . . . .  * 2 8  8 ature of. . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *263 Surgery 1-antiseptic, new apparatus for. by L. ]'. 

Co.'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -l(- 1 3 0  Steam yacht (see Yacht). Stoves, grass burning. Mennonite . . . . . . . . . .  * 1 3 2  Sass. M.J)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1(- 7 3  
Steam engine. 10 h .  p . •  Watte·s . . . . . . .  . . . . . . .  * 8  3 Steaming apparatus for printed textiles " * 1 4 3  Stoves, hot blast. Cowper·s. Illus�rations 0 f the Surg�cal and denta.1 operati.ons. the successful 
Steam engl!le. 50J h. p .• ,?ompound. !Sellers·.* 1 2 8  Stearine, saponification, acidification. and dlstlll- general arrange.ments o� a p�lr of Cowper's admmlstratlOn of llltrous OXide for, by Dr. E. P. 
Steam e?gmes and bOilers for high pressures. ation of} �pparatus for . . . . . . . . . . . . . . . . . . . . . .  * 403 stoves for .bl<,>wmg a pall' of furnaces. and a Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 297 

Perkms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 81 Steel ana Iron (see Iron and Steel). short descriptIOn of the same . . .  ' . . . . . . . . . .  *23 5 Surveying by compass, by Prof. FranCiS E. 
Steam engines and boilers of the steamer Lord of Steel and iron wire ; effect of immersion in acidu- Stoves, regenera�ive. A sketch of their history N ipher . . . . . . . . . .  ,' . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  3 1 4  

the Isles . ,  . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . .  *92 lated water. by Prof. D .  E .  Hughes . . . . . . . . . .  2 3  7 and notes o n  their uRe. b y J .  N .  Hartman . *2 3 1i  Surveys, geodetIC, apparatus for . . . . . . . . . . .  * 1 63 
Ste8.lll eng-mes as compared With gas . . . . . . . . .  3 6 8  Steel and steel-like metals. neutralization of Straightening nlachlnet for rails . . . . . . . . .  * 5 3  Surveying, underground, instrum·t for . . .  *271 
Steam engines. coal consumed b y  per horse- phosphorus in.  by Richard Brown . . . . . . . . . . . .  2 0 2  Straightening machine. h� dra-ulic, for boiler S",amp muck ... the nature of. and its value in 

power per hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284 Steel and other ingots. apparatus for reducing, making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *300 agriculture. by Dr. James R. Nichols . . . . . . . .  320 
Steam engines. compound. disconnecting. for a Billings' .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-25 Strai3'h� line, how to draw. by A. B. Kempe. S",eeny, ho� to treat . . . . . . . . . . . . . .  ; . . . . . . . . .  �02 

tug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *239 Steel, artiCles of. how to harden . . . . . . " . . . . . .  206 B.A . •  With 33 engravin!!'s. An Important essay S",eeper, rmlroad-track. Olmstead s . . . . . . . .  * 9 7 
Steam engines. compound. disconnecting. for Steel, Bessemer. a brief history of. by Mr. BesRe- on t!18 several. mech.alllsms. for drawing mat!le- S",e�ts, our. An interesti,ng' and comprehensive 

drlvmg twm screws . . . . . . . . . . . . . . . . . . . . . . . . . . .  *8 5 mer . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,'f 1 8  3 matlCally straight lines ; directIOns for makmg artICle on sweets and their adulterants ; the use 
Steam engines. compound. economy of. by W. Steel Bessemer, and steel rails. manufacture of, simple instruments for this purpose ; beautiful of glucose in candies; artificial honey and honey-

Parker . . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . .  . . .  . . . .  -l(-3 41 by C. B. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 2 4  matbematical problems ; geometrical principles comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 4  
Steam engines. compound three-cylinder. of ship Steel, Bessemer. on the use of a mechanical agita- involved ; and full description of all the most S",imming apparatus, Boynton·s . . . . . . .  * 1 4 6  

Orient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *204 tor i n  the manufacture of, by W. D. AlIen.* 3 1 6  successful apparatus . . . *84, * 8 5 ,  *86�. * 8 7  Swine, how to breed and manage, b y  A . . W_ 
Ste8.lll engin\ls. compound. with Ashworth's vari- Steel bloomery, Catalan. by Prof. W. M. WiI- Strain hldicator, Stromeyer·s . . . . . . . . . . .  *257 Rollins . . . . . . . . . . . . . . . . . . . .  " '." " ' " '.' " ',', ' ' ' ' '  3 8 7  

able expansIOn gear . . . . . . . . . . . . . . . . . . . . . . . . . . .  *28 hamR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *40 Strains m structures. apparatus to measure, Clev- S",ltcfi-controller, electrIC, Lartlgu() s . .  * 3 15 
Steam engines. Corliss. at the Centennial . . . .  *26 Steel, cast. manufacture and uses of. by Henry enad's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25 2 Symblepharon, cure of, by A. '\T. Calhoun, 
Steam engines. early. at the Loan Exhib . . .  *45 Seebohm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 2  Stra", lumber, how made . . . . . . . . . . . . . . . . . .  3 5 4  M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 6  
Steam engines. economy o f  fuel in. results o f  ex- Steel casting, apparatus for. Scott·s . . . . . .  * 1 2 6  Stra", rope, machine for making . . . . . . . . . .  * 3 4 1  

periments. o n  i n  England. . . . . . . . . . . . . . . . . . . . . .  3 9  Steel, casting. use o f  alloys (?f silicon and manga- Stra",berr!es, how to cultivat!" . . . . . . . . . . . . .  299 
Steam engmes for small boats . . . . . . . . . . . . . .  -l(- 1 5 8  !lese to prevent blow-holes lll. by S. Kern . . . . .  8 1  Stra",berrles, how to grow III pots . . . . . . .  9 1  
Steam engines. torpedo boat. N ormand·s . . .  * 2 6 1  Steel castin!!,s. solid. Abstract 0 f a paper by F. Stra",berries, how to transplant. . . .  . . . . . .  423 
Steam engines. horizontal; non-condensing, pro- Gautier. With remarks thereon by Mr. Bessemer I Stra",berries, preparing soil for. . . .  . . . . . . .  209 

portions of. by M. W. Wheeler. . . . . . . . . . . . . . .  34 and others. . . . . . . . . . . . . . . . . . . . . . . .  .. . . . .  . .  . . . . .  '70 Stra",berries, summer mulching of. . . .  . . . .  8 8  
Table and chair. design for . . . . . . .  " " " ' ' ' '  * 2 1 3  
Table, carved. design for . . . . . . . . . .  *26� , -l(-2 8 4  
Table from Berry Castle, near Paris . . . . . .  * 7 4  
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o��e�:,�in� .. :: :�� :::�:�:�l:!�lji:����':bon, fo� ti{e iantern.���� Tachygrap�, Meresse s, for eniargnlll' or re- Telephone, Lippens' . . . . . . . . . . . . . . . . . . . . . . .  *406 Throat diseases, vapors for inhalatinn in, six Transparencies, direct positive . . . . . . . . . . . . . 2 5 5  dUClng d,a'Ymgs . . . . . . . . . . . . . . . . . . . .  * 3 32, * 3 9 9  [ Telcphone, micro, Dunand's . . . . . . . . . . . . . .  * 3 5 0  fnrmulm for . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  , . . . .  2 7 1  Transparendcs, dry plates for . . . . . . . . .  : . . .  3 3 1  Tackle, hftmg . . . . . . . .. ' . . . . . . . . . . . . . . . . . . . . . .  * 3 1 9  . Telephone, microphone, Luedtge's . . . . .. . .  * 1 9 3  T h  understorlns, by Prof. 'I'ait, A n instructive Transparencies, gelatine for the lantern h nw Tacks, Iron, how tn tm . . . . . . . . .  : . . . . . . , . . . . . .  7 Telephone, micrn, Trouve's . . . . . . . . . . . . . . .  .j(- 1 5 6  paper upon a little understood subject . . . .  , . 2 5 4  to make . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . . .  �- 2 8 8  
Taking-up 1lI0�ion, Sa�ar's Improved . . .  * 25 7 Telephone, new form of, b y  J. M .  Romanis. Tidal and river-water indicators, new. * 3 Transpare ncies, lantern, how t 0 color . . . .  423 
Tan-bark pressmgmachme . ;  . . . . . . . . . . . . . . *330 * 1 1 7  Ti dal pier, Egerton's . . .  . . .  * 5 7  Transparencies, lantern, hnw to prepare. 424 
Tanner's (Dr.) forty days' fast . .  : .  *2.42, *24.4 Telephone, Philipp Reis the inventor of, b y S .  Tide-po",ers, improved b y  A .  Mallnry . . . . .  *27 Transparencies, lantern slides, etc., how tn Ta��ic �lCid, apparatus for estlmatmg, by �Ir P. 'l'hnmpsnn, B.A . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  403 1 Tides, caus'!s of, new theory regarding, by Pwf. . mount and bind, by John HarfIler . . . . .  : . . . . . . . 3 3 6  

W illiam rhnmson, F.C.S . .  : . . . . . . . . .. . .  : . . . . . . .  .j(;9 Telephonc, Pnllard s . . . . . . . . . . . . . . . . . . . . . . .  * 3 8 7  Elias Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 3 1 Transparencies, methnd nf prnducmg direct 
Ta�nic acid a s  a preventive o f  frilling and bhs- Telephonc, Pr�ec.e's imI!rovements, in ; Edison'S Tides, high, hypothetical as agents of geolog'ical in th,! camera ; also fnr the ,reprnduction nf tClS . . . . . . . . . . . . . . . . : . . . . . . . . . . • . . . . . . . .  : . .  : . . .  273 recent telephomc mventwns ; Lyon s new trans- change, by Dr. J. S.  Newberry . . . . . . . . . . . . . . . .  336 negatives (reversed or otherwise) . . . . . . . . . .  242 
Tannic acid, varIOus methnds used I n  ItS deter- mitting telephones ; Niaudet-Breguet's watch Tides, influence o f  in lengthening the day, by Trap, waste-water, Stiff's . . . . . . . . . . . . . . . . . . *.2 8 0  minatinn, values nf, b y  N .  H .  D,:,rton . 3 3 1, 3 3 9  telephone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 63 D r .  Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 Traps, siphon and 1:1, relative values 01 in 
Tannin from swe'!t fern, .a new mdustrl . ·  . .  101 . Telephone receiver, alabaster, Gatehouse and Tilnber, modern substitute for, in building . .  252 plumbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 
Tan nin, proportl�n of m the bark 0 some of ' Kemp's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ',(-380 Tilnber, pine, effect of prolonged stress upon Tra",l, how to make . . . . . . . . . . . . . . . . . . . . . . . .  .j(-269 thetre"" of the Umted States . . . . . . . . . . . . . . . . .  376 Telephone receiver, new form of, Blyth's . .  246 strength and elasticity of, by Prof. R. H. Thurs- Tra",l, improved . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 9 8  
Tanning ;  a paper o n  the first pr.eparation of Tel .. phone receiver, �'heiler's . . . . . . . . . . . . . .  *362 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  297 Tra",lers, steam, Redway's . . . . . . . . . . . . . . . .  *396 green hlde.s and upon mmeral tannmg . . . . . . .  273 Telephone, Reis', with his description . . . .  * 3 8 9  Tilnber, preservation of. A valuable paper, by Tree-f'eller, steam, Ransome's . . . . . . . . . . . . . . .  * 7 8  
Tanning liquor fo,r textile fabri.cs, re,?ipe . . . . .  3 9  Telephone signal, vibrating bell Jacobi's.*345 W. Putnam, A.S.C.E . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 6  Tree-planting a s  practiced i n  Europe . . . . . .  1 7 7  
Tann!ng process, Improved, Heu�zerling's .. 208 Telephone, sound and the, by Clarence J. T!lnber, protection of ag'ainst the teredo.  * 1 1 3  :"rees, a hjlJ (?f ho,,: to II.1ake . ;  . . . . . . . . . . . . . . . .  398 
:"anu!ng pr�cess, !leW, Johnston s . . . . . . . . . .  -* 5 5  Blake, M.D . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 8  Tllll ber, unconsidered uses of . . . . . .  ; . .  1 3  7� 1 6 8  I'rees, artifiCIal deSICcatIOn of by heat. . . . . .  .j(- 1 5  6 
I'anuIng, SClence m ,  by.H. R .  Proctor . . . . . . .  96 Telephone, statIC, by Prof. A. E. Dolbear .. 405 Tilue, a glimpse through the corridors of. An Trees, cheap method of plantmg l n  waste places. 
Tapersl turnin¥ and fittmg, by Joshua Rose. A Telephone system, Brown and Saunders' . .j(- 326 interesting paper by Prof. R S. Ball, showing * 3 7 1  valuab e praqtICal paper . . . . . . . . . . . .  : . . . . . . .  ; .  * 1 8  Telephone system, Dr. Herz's . . .  *274, * 3 1 2  the important effect that the tides exert i n modi- Trees, cleansing with soap . . . . . . . . .  : . . . . . . . . .  1 8  6 
TaJ1estry, pamted and woven, deSigned for the Telellhone, 'I'el'tu's . . . . . . . . . . . . . . . . . . . . . . .  *406 fying the rotation of the earth, and how such ro- Trees, dendrometer to measure hClght of .. *429 City Hall of Lyons, by A. Dennelle . . . . . . . . .  * 75 Telephone, the tirst ; description of Reis' instru- tation will, at some epoch, become so slow that Trees, directions for quickly determining the 
Tape-worIn, rem!"dy for, by E. Freeman. . 50 ment, by Sin'anus P. Thompson . . . . . . . . . . . .  * 3 95 our months will consist of but a single day .. 3 2 2  height of withnut apparatus . . . . . . . . . . . . . . . .  * 1 4 7  
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Tapping and scr�wing machine, Bowker's . .  * 1 1  Telephone transmitters, Munro's . . . . . . . . . .  .j(- 3 8  3 Tilne globes, Juvet's . . . . . . . . . . . . . . . . . . . . . . . *257 bution and econnmic uses of . . .  227, 228 , 229, 
Tap for �ffervescmg liqui�s . . . . . . . . . . . . . . . . .  *27.� Telephone transmission by sing'le wire and 24 Tillie-regulator, city, Collin's. . . .  * 1 60 2 3 0, 2 3 1 , 232, 233, 234, 235, 2 3 6  
Taps, frICtIOnless, b y  Prof. J.  E. t:\weet . . . . . .  *43 Ade,· telephones, Moser's system . . . . . . . . . . .  * 4 0 6  Tillie. standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 2 8  Trees, how t o  make more fruitfuL . . . . . . . . . . .  2 5 4  
Taps, how constructed and how used. A valu- Telephone, trumpet, Herz's . . . . . . . . . . . . . . .  *339 Tillle, telling thlC', b y  Prof. Waldo. A n  interest- Trees, how t o  plant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 4  able practical paper, by Joshua Rose . . . . . . .  *46 Telephone, working, how to make, by Geo. M. ing account of the instruments used in observa- Trees, how to successfully transplant . . . . . . . .  4 1 5  
Tapsa�ooden, how to preserve . . . . . . . . . . . . . . . .  400 Hopkins. A valuable practical paper, contain- tories for determining time . . . . . . . . . . . . . . . . . . .  266 Trees, old and remarkable, conservation of . .  3 7 8  
T� Istill�rie"" h,ow t o  extinguish fire� in, by i�lg directions for th� constructIOn of a c�eap, Tilll.e, true, how taken by regular stellar obser- Trees, the most desirable kinds for planting i n  at8ol] Smith, F.G.S . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 1  simple telephone ; With five worlnng drawmgs, vatlOns, by W. vr. Alexander . . . . . . . . . . . . . . . . .  390 streets and public grounds . . . . . . . . . . . . . . . . . . . .  292 
Tartar�c acid, process of manufacture, by R. a�d view. showin� line in practical operation ; Tin can Ina,ch�ner�, Nort<;m's . . . . . . . . . . . .  .j(· 398 Trees, timber, how to raise from seeds . . . . . . .  306 

Worthmgton . . . . . . . . . . . . . . . . . . . . . . . . .  : .  . . . . . .  1 9  With full mstructlOns how t o  make the magnets , Tin, crystallizatIOn 01, experiment on . . . . . .  -X'262 Trees, when t o  transplant . . . . . . . . . . . . . . . . . . . . .  4 1 1  
Tea, adulterations of, method of testmg, by A. W. size, and arrangement of wire, etc . . . . . . . . . . �f 1 42 Tin crystals, method of manufacture and char- Trevtthick, Richard. Biographical sketch. Blyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 Telephonic indicator of the torsion and re- teristic reactions of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 3 7 1 ,  3 8 0  
Tea, toxic effects of, by Dr. W. Morton . . . . . . .  2 1 0  volving speed of machine axles, by C. Resio . 343 Tin-t 11, application of to wall and woodwork Tricycle, Edinburgh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8  
Teeth, .apparatus for rotating in their sockets, Telepbony, long distance, and Bennett's trans- decoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  TrIcycle, electric, Ayrton's . . . . . . . .  * 367, .j(-420 by J .  N .  Farrar, D.D.S . . . . . . . . . . . . . . . . . . . . . .  * 1 03 lators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 3  Tin, how melted on a playing card . . . . . . . . . .  ',(-243 Tricycle, Merlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 4  
Teeth, cements for the ; a n d  chemicaland phy_ Tele-photography, method of, and apparatus Tin plate, how to crystallize . . . . . . . . . . . . . . . . . 3 1 3  Tricrcle, Strange's . . . . . . . . . . . .  . . . . . . . . . . . .  -* 1 3 7  sical effects of different fillings upon, b y  Ch" rles for sending pictures by telegraph . . . . . . . . .  .j(-2 8  0 Tin, removal of from tin seraps, Gutensohn's pro- Trol y, SLeam, Cooke's . . . . . . . . . . . . . . . . . . . . . . . .  *6'3 Mayr. . . .  . . . . . . .  . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . 2 9 1  Tele-photography, by Shelford Bidwell.*290 cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 4  Trotting statistics. Listof trotters that have won 
Teeth, how to "eep cle,an and in good condition, Telescopc, catadioptric, Henry's. . . . . . .  . .. * 1 8 4  Tin sC);aps, removal of tin from by electricity� races in which the purses, stakes, or premiums by C. E. FmnCls, D.D.S . . . . . . . . . . . . . . . . . . . . . . . .  4 1 4  Telescope, equatorial, simple, how to makc, by by N. S. KClth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 aggregated $10,000 and upward . . . . . . . . . . . . . . .  3 7 7  
Teeth, oxychloride of zinc a s  a filling for, and E. Lasant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 1 Tires and axles, steel for, by Benj. Baker . . . .  3 3 2  Trout, a n  easy method o f  breeding, by J .  T. combmation and therapeutic action o f  some fill- Telescope, equatorial, stand, simple, how to Tires, machine for short'ng and welding . .j(- 1 49 King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 2  ing materials, b y  D. D .  Smith, D.D.S . . . . .  : . . .  1 5 1  make, b y  '1'. D .  Simonton . . . . . . . . . . . . . . .  , . . . . . .  -lf7 8  Titration, aRparatus for, Stock's . . . . . . . . . .  * 1 69 Troutand trout culture, b y  R A. Koss . . . . . . .  4 2 9  
Teeth, replantmg, and a new methnd o f  mgraft- Telescope for amateurs, Newtonian, directions To bacco a t  t h e  Paris Exhibition. Valuable d e ·  Trout, how to propagate. Full instructions for ing porcelain crowns on natural roots, by G. W, for making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 9 tails of tobacco culture ; how to raise a gond th£' artificial fel'tilizationof the c!rgs of the brook Weld, D.D.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 9  Telescope, how to make, by G. M. Hopkins. burning tobacco ; how to raise mild or strong to- trnut and for the construction and arrangement 
Telectroscope; Senlecq's apparatus for trans- Directions, accompanied With a complete set of bacco, as required ; statistics of culture in vari- of hatching houses . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 mitting to a distance, through a telegraph wire, working drawings to a scale, whereby any per- ous countries of the world ; particulars of snuff Trout ponds, how to make . . . . . . . . . . . . .  6, *246 pictures taken on �he plate of a camera . . .  *275 son lI!ay .easily· construct, at small cost, a very manufactures, and the manufacture and flavor- Trouve, (justave, th.e electrician. Biographical 
Telegraph, AmerICan rapid, III England . : .j(-270 effective mstrument . . . . . . . . . . . . . . . . . . . . . . . . .  *252 ing of chewing and smoking tobacco ; the most sketch, WIth portrait . . . . . . . . . . . . . . . . . . . . . . . * 362 
Telcgraph, apparatus for transmitting pICture's Telescope, how to try and how to use, by L. approved processes and apparatus ; manufacture Truck , car-wheel, forty-two inch . . . . . . . . . . .  * 8 2  b y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *280 Niesten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6 4  of cigars and eigarettes ; statistics of annnal con- Truck, elevator, Poil'ot's . . . . . . . . . . . . . . . . . . . .  * 3 3 1  
Telegraph, autographic, D'Arlincourt's . .  * 1 6 6  Telescope, modern, and what i t  has done for sumption and production . . . . . . . . . . . . . .  1 3 3, 1 3 6  Truck, freight car, 6-wheeled . . . . . . . . . . . . . . .  *426 
Telegraph cable, new kind of . . . . . . . . . . . . . . . .  1 7 5 astronomy, b yJ.N. Lnckyer.* 10 7,* 108,* 1 1 4  Tobacco drier, Chapin's. . . . . . . . . . . . . . . . . . . . * 8  Truss ang·le-block, Howe, method of calculating 
Telegraph cable, underground, Brooks': . . . .  1 9 8  Telescope, reflecting., Besscmer' • . . . . . . . . . . . .  1 9 5  To bacco, estimation of nicotine in . . . . . . . .  * 1 7  4 the dimensions of, by A. C. Haverstick . . . . . .  *98 
Telegraph cables and the aurora borealis. *288 Telescope reflectors, machine for polishing', Tobacco inebriety, by Dr. A. B. Arnold . . . . .  294 Tu be-scrapcr, Rastrick's . . . . . . . . . . . . . . . . . . . .  *93 
Teleg.raph cables, submarme, apparatus fnr Grubbs' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .j(-44 'J'obacco, notes on, liy W. K. Glover. An inter- Tube-stopper, improved, Fenenga's . . . . . .  * 1 1 3  workmg, Thomson's . . . . . . . . . . . . . . . . . . . .  : . . . . .  * 1 3  Telescope. small stand for, how to make . .  -* 3 7 4  esting' paper, giving i n a  condensed form the his- T u  bercle, infcctiveness of, with speCIal refer-
Tel�graph cables, submarine, how laid and re- Telescope, the most powerful in existence, by tory and chemical composition of the plant, and ence to tubercular consumption, by Dr. William paired, by A. Jamieson . . . . . . . . . . . . . . . . . . . . .  *280 E. Neison, F.RA.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205 the mode of manufacturing its lea\'es into cigars, Pirrie. A valuable paper . . . . . . . . . . . . . . . . . . . . .  349 
Telegraphy, electric, speaking, Prof. Bell's. *5 8 Telescopes, eye pieces for . . . . . . . . . . . . . . . . .  *399 snuff, and other commercial products . . . . . . . .  196 Tubercular disease, wheat-meal bread as a 
:"elegraph, electric, the first . .  : . . . . . . . . . . . . . .  4 2 8  , Telescopes, eye pieces fori Nystrom's . . : . .  . .  * 7 Toluidines, reactions of, and method of prep- means of diminiShing, br M. yates . . . . . . . . . . .  3 6 3  
I'elegraph, electrIC, hlstor� oI, by August Guer· ' Telescopes, Improvemems Ill, by Fritsch and aration . . . . .  . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  1 8 0  I Tuberoses, how to cultivate . . . . . . . . . .  208 ,  3 1 0  

out. . . . . . . . . *3 84, *404, -4u5., *425, -*4 3 7  i Forstcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *220 Tongue, appearance o U n  disease, by D r. ,T. A. Tubing, seamless . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *279 
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Telegraph, elec�ro�motnr, Ph�lps' . . .  .j(- 5 3, * 5 6  Telescopes, refracti�g, h,?w ,?onstructed . . .  * 1  Tongu .. , diseases of, by Dr. J. Hutchins0,n . .  399 TuJ les �nd o�her light fabrics, machine for dot-
Telegraph, facslmll"" Sawyer s . . . . .  : . . . . . . . .  * 19 , Telescopic screen, for vJewmg· sun spots, by B. Tool-grInder, Thomson, Sterne, ,\nd Co. s . . * 2 8  tlng, HICan",t s . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  *303 
Telegraph, field, Without battery , the Prus- , Templar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 141 Tool-grinding machme, Mowrer s . . . . . . . . . .  * 1 0  Tunlors, histology of, by Dr. Carl Seiler . . . .  201 

sian, Hussian, and French systems. . .  . . .  *377 Telctberlnolneters, air, Rousseau's . . . . . • *307 Tool-holder, universal, New's . . . . . . . . . . . . . .  *34 Tuning-forks, Koenig's, and the electric regis-
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Telegraph, helio, L'!seurre s . . . . . . . . . .  * 2 8 4  electriCity t o  a distance Illdependently o f  any shapmg machmes, etc . . . . . . . . . . . . . . . . . . . . . . . *147 Tunnel, aqueduct, Washmgton . . . . . . . . . . . .  *427 
Telegraph, hydrau\Jc, Montblanc's . . 334 control exercised from the vehicle, by Prof. F. Tools, Japanese, at the Centennial Exhib . . . .  * 1 1  Tunnel, Channel, proposed, ltaynor's plan . .  *24 
Telegrapb inker, improved, Devas'. .  {f 1 1 7  Jenkin . .  . . . . . . . . . . . . . . . . . . . . . . .  4 1 7, *420 Tools, laboratory, apparatus for coating . .  * 2 5 8  Tunnel, Channel, works at Sangatte . . . . . . . .  * 3 5  
Telegraph insulators, Improved. . . . .  * 1 0 2  Telllperatures, instrument for reg'ulating, new, Tools of the pyramid builders . . . . . . . . . . . . . .  .j(. 398 Tunnel, Hudson River, by S .  H. Finch . . . .  * 3 3 1  
Telegraph-k cy, doubll', llyrns' . . . . . . . . . . . . .  ',('5 1  Campbell's . . .  . .  . . . . .  . .  . . . . .  . . . . .  . . . . . . . . . . . . . .  -*2 Tools, the proper and improper methods o f  ma- Tunnel, Hudson River. Detailed account o f  the 
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Telegra ph key, peripheral, Cummlllgs' . . . . .  3 1 1  Telllplate, draughtmg, improved . . . . . . . . . . . .  2 3 6  , Tornadoes, destructive forces attendmg, by stag·('s of the work III progress, etc . . . . . . . .  *227 
Teleg�aph, Morse, an unpublished chapter in Tennessee, arch�olog\ca! explorations in, by F. i General W. B. Hazen . . . . . . . . .  : . . . . . . . . . . . . . . . .  321 Tunnel, Hudson Riyer, progress of . . . . . . . .  .j(- 3 3 4  

the history o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 W .  Putnam. An mterestmg account of the ex· Torpedo boatt Batum, Russian . . . . . . . . . . .  * 3 5 1  Tunnel, Hudson River ; the New York works, 
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Telegt'aph, mu�ical, La C,?u,r's . . . . . . . . . . . . . .  * 1 0  race i n  Tennessee ;  with (j5 engraving· • .  ',(' 1 69" Torpedo boat, ele�tric, submari�e, Tuck's . .  400 tio�s. of the caisson and tun�el, and details ex-
Telegraph, optlC�l, Manglll � . . . . . . . . . . . . . .  *284 . * 1 70, .* 1 7,1 ,  * 1 72, ',(' 1 7 11  Torpedo boat engmes, Norma�d s . . . . . . . . . . -* 261 hlbltmg the method of worklllg . . . . . . . . . . . .  * 3 5 7  
Telegraph, prmtlllg, Phelps . .  . . .  . .  * 5 3 ,  *56 Tension, machille for testmg, � rench . . . . .  * 20 1  Torpedo boat, first-class, RUSSian . . . . . .  *424 Tunnel, Hudson River . . . . . . . . . . . . . . . . . . . . . . . .  2 3 7  
Tclegraph, pneumatIC, Guttal'i's . . . . . . . . . . .  .j(-3 5  Tentering Inachine, clip for . . . . . . . . . . . . .  * 3 29 Torpedo boat guns, Hotchkiss . . . . .  , . . . . . . . .  * 4 2 8  Tunnel, Mersey . , . . . . . . . . . . . . . . . . . . . . .  3 8 4, *427 
Telegraph, printing, Herring·'s . . .  . . .  * 1 64 Teredo and limnoria, improved methnd of pro· Torpedo bnat, Lightning . . . . . . . . . . . . . . . . . . . . . .  -lf7 9  Tunnel, mining', Atlantic and Pacific . . . . . .  * 3 5 9  
Telegraph, printing, Noel's. . . .  . . .  . . . .  *364 tecting timber against the ravages of . . . . . . * 1 1 3  Torpedo boat, new, for the Argentine govern- TunneJ, railway, between France and England. 
Telegraph relay, new, Vyle's . .  . . . .  .j(-264 Terra-cotta, adapted to modern .church work. ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 3 1  *330 
Telegraph relay, 'rheiler's . . . . . . . .  . * 9 3  A paper by Edmund Sharpe, giving the results Torpedo boat, new, Russian . . . . . . . . . . . . . . . .  * 1 5 5  Tunnel, railway, Mersey. General descriptIOn, 
Telegraph repeater, improved . . . . . . . . . . . .  *43 o f  the author's practical experience with the Torpedo boat Polyphemus, British . . . . . . . . .  .j(-2 5 5  with plan and section and view of work in pro-
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Telegraph sounder, new, 'I'heiler's . . . . . . . .  * 1 72 Terra-cotta and fire brick, how made, by Andrew Torpedo boats, improved, Yarrow's . . . . . . . .  * 1 1 3  Tunnel, f'evern, mE'chanical appliances used in 
Telegraph sounders, improved, Bright's . .  * 3 72 McLean Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208 Torpedo boats, RUSSian, on the Danube . . . . .  * 8 3 the construction of the heading of. . . . . .  . . . .  8 9  
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'J'elegraphing through ocean cables, mode. * 1 0  Tetanus, treatment of, by Dr. Ria . . . . . . . . . . . .  3 0 2  Torpedo -guard, improved . . . .  . . . .  . . . .  * 1 24 Tunnel, St. Gothard, by Geo. J.  Specht, C.1!:.154 
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the Paris Extllbltwn of ElectriCIty . . . . . . . . . . .  307 Theaters, the scemc machmery of. . . . . . . . . . .  268 Torpedo vessels, Thornycr01't . . . . . . . . . . . . . . . .  * 7 9  Tunncl, St. Gothard, hydraulic machmery . . .  * 7  
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Telegraphy, optical, Gaumet's new apparatus od of, byM. M .  P. Muir . . . . . . . . . . . . . . . . . . . . . . . .  1 8 4  Touch., illusions of, experiment showing . .  *295 which a four-mile tunnel was excavated in the 
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Telelneter, electric, Siemens' . . . . . . . . . . . . . . .  *363 Therlno-plle, improved, by R. H. Ridout.* 2 3 8  To",el's, construction of, by Sir Charles Ander- Tunnell Weehawken, with prolile, etc . . . .  * 3 4 1  
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Telephone and microphone, some mndifications Therlnolneter, air, Witz's . . . . . . . . . . . . . . . . . .  247 tures, by Dr. B. W. Richardson, pointing out the Tunnels, railway, principal of the world . . . . 201 
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for . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *43 Voting machine, Daville's . . . . . . . . . . . . . . . . . . *435 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
Vegetable house, small, advice on the con- Welding, roll, in the manufacture of steel-ed"ltd 

struction of. . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  66 W iron cutters, by L. Hardy. . .  . .  . . . . . . . . . . . . . . .  . 9 
Vegetable respiration ; a correction of some Welds, steel-iron, howto test . . . . . . . . . . . . . . . .  '74 

common, yet erroneous ideas concerning the Wagner, Richard. Biographical sketch, with Wells, artesian, (see Artesian Wells). 
respiration of plants . . . . . . . . . . . . . . . . . . . . . . . . . .  230 portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3'79 W .. lls, driven, Brooklyn system . . . . . . . . . . . .  *419 

Vegetables, canned, process of greening .. . .  373 Walls, brick, incrnstations on, by W. Trautwine. Wells, driven, value.of for fire pur�os.es . . . .  282 
Vegetables, how to keep in winter . . . . . . . . . .  304 123 Welt and counter-sklvmg machme, TriPP'S. *7 
Vegetation, action of light on . . . . . . . . . . . . . .  242 Walls, concrete, how to make . .  1 8 3, 285, 418 Whales, past and present, and their probable 
V�geta�ion, relation of to the indnstrial arts, Walls, holl,?w, in buildings . . . . . . . . . . . . . . . . . . . .  323 I origin, by Prof. Flower . . .. . . . . . . . . . . . . : . . . . . . .  399 

by Pmf. August Vogel. . . . . . . . . . . . . . . . . . . . . . . .  332 Walls, leanmg, how to cor�ect . . . . . . . . . . . . .  *399 What to d.o w"en a t a  loss. Some brief rnles br 
Vehicle for common roads, Prosser's . . . . . .  *238 War manufactures, WoolwICh Arsenal. . . .  * 1 7 9  Dr. S.  Weir Mitchell, to b e  adopted b y  the phYSI-
Vehicle, novel. the Swallow . . . . . . . . . . . . . . . . *388 Wa .... vessels (see Ships. an? Steamer�). . .  ?ian in cas�s where a malady has not .devel,?ped 
Vehicles, curious, at the Coachmakers' Exhibi- Warlning and ventllatmg occupied blllldmgs. !tself suffiClentJy to f�rm a correct dJagnosls of 

tion, London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 8 7  A n  elaborate and valuable review o f  the most It, bnt where somethmg must be done at once 
Vehicles of locomotion, curious . . . . . . . . . . . .  *380 approven. methods of heating and ventilating that shall be ben�ficial to the patient . . . . . . .  266 
VelocilDeter for trains, Westinghouse's . . . . *64 dwellings, public buildings. and factories, by Wheat and how It should be prepared . .  : . .  *234 
VelocilDeter, light, Wheatstone's . . . . . . . . .  * 165 A. Morin . .  *325, *326, *327, * 328, *329 Wheat a nd wheat bread, byH .  M. Mourles.*27 5 
VelocilDeter, projectile Sebert's . . . . . . . . . .  * 1 7 7 Warlni ng by friction, machine for . . .  . . . .  * 2 71 Wheat Carlning in California . . . . . . . . . . . . . * 39 9 
Velocipede, aquatic, Jobert's . . . . . . . . . . . . .  , . .  * 8 Wash-bottle, jet for . . . . . . . . . . . . . . . . . . . . . . . .  *99 Wheat harvesting, new mode of . . . . . . . . . .  198 
Velocipede, fast. !1rant'� . . . . . .  . . .  . . . . . . .  . .  . .  * 8 Washers, elastic, for hig� pressures . .  , . . . . . * 5 7 W�eat, sixty-one bushels per acre, how t o  ob-
Velocipede, Harrmgton s . . . . . . . . . . . . . . . . . .  * 1 8 6  Washers, punch for cuttmg, Schwab s . . .  *323 tam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 
Velocipede, improved., English . . . . . . . . . . . . . .  *46 Washin�to� Territo�y, official inf.0rmat!<?n Wheat, microscopic stndy of, bj) L.  R. Stowell. 
Velocipede sled, Story s . . . . . . . . . . . . . . . . . . . . . . .  *8 concernmg ItS lands, climate, productIOns, raIl- . * 1 5 , *1 72, * 1 7 8  
Veloctpede, water, :frinces o f  Wales' . . . . .  *294 ways, rivers. prices of l�nd, .etc . . . . . . . . . . . . . . 2 3 6  Wheat, removal of Iron from by magnets. * 1 7  5 
Velocipedes and sleighs, propeller for . . . .  *15  9 Waste-cleaning machme, Improved . . . . .  *396 Wheat, tests of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365 
Velocipedes" or manumotive carriages, im- W�ste, .utilizat!on of. by P. L: Simmonds. A Whee� and rail for nse on common roads,

*
Hoff-

proved, LeWIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 4  highly mterestmg paper, treatmg o f  the uses mann s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7 7  
Velocipedes, railway, Sheffield's . . . . . . . . . . .  * 1 78 that are made of vegetable, animal, and mineral Wheel, the Ariel . .  . .  . . . .  . .  . . .  . . .  . . . . . . . . . . .  *5 5 
Velocity Ineler, or self-registering tachometer. waste-products at the present day . . . . .  3 70,. 3 7 1  Wheel-cutting and monlding machine, Scott's. 

Proell's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 1  Waste "",atet' absorber, Ulmann's . . . . . . . . .  *382 *80 
Venereal diseases, plan to  prevent the spread Wate.h-cases, their uses, materials, and qua li- Wheelbarro"",s, French, at Paris E x  . . . .  *165 

of, by Dr. Alb. Gihon . . . . . . . . . . . . . . . . . . . . . . . . .  287  ties . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  333  Wheels, steamboat. the proper proportion of 
Ventilating and warming occupied buildin�".s. Watches, demagnetizatIOn of. . . .  *206, *207 face to diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 

*325, *326, *327, *328, �!-329 Watehes, keyless, by Mr. Grossman . . . . . . . . .  330 Wheels. truck. road and rail, Perrett's . . . . .  *302 
Ventilating and warming of school-houses, by Watchlnan's detecter, electric . . . . . . . . . . . .  * 3 1 5  WhilD" compressed air, Megy's . . . . . . . . . . . . .  *3 8 1  

Dr. F. Wimor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 98 Water, allal�sis of, microscopical . . . . . . . .  : . *2 �7 Whirhng appar!ltus, Wheatstone.'s . . . . . . .  : * 16 5 
Ventilating apparatus for large buildmgs, Wat�r and air, a le,ctUIe adapted to a JU\'emle Whlt"",orth, . Sir Joseph. A n  mt�restmg ac-

new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *8 7 audItory, by John Tyndall . . . . . . . . . . . . . . . . . . . .  220 count of the life and labors of the mventor of 
Ventilating chalDber for coal mines, Bir- Water and steam joints, how to make, by Joshua the celebrated Whitworth gun . . . . . . . . . . . . . . .  248 

naux's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *361 Rose. A valuable practical paper . . . . . . . .  41,- 43 Whooping cough, antidote for . . . . . . . . . . . . . .  264 
Ventilation and obstructed air, vital discoveries Water bath, constant, simple forms of . . .  *395 Whooping cough, croton chloral in. . .  . • . . . .  67 

in, by W. C. Conant . . . . . . . . . . . . . . . . . . . . . . . . . . .  388  Water cock, Sailler's . . . . . . . . . . . . . . . . . . . . . . .  *425 Whooping cough, remedy for . . . . . . . . . . . . . . .  3 5 5  
VentUation and warming, by  D .  Galton . . . .  94 Water, cistern, results o f  analyses of, by Dr. C. Whooping cough, treatment of, by  Wm. Lee. 
Ventilation, blowing engine for . . . . . . . . . .  *1 42 R. Stuntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 7  M.D. A valuable paper . . . . . . . . . . . . . . . . . . . . .  239 
Ventilation, drainage, and sewerage of houses, Water-c�nd�its, apparatus for regulating Wi.nd Corce, method of estimating, by John Sut-

by It. Middleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  272 pressure m, ElChenauer's . . . . . . . . . . . . . . . . . . .  *372 cliffe. . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *425 
Ventilation for ships, BOlle's system of .. *351 Water-courses, influence of forests on, by D. Wind lDotor! new, the.Ranemone . . . . . . . .  *403 
Ventilation, methods o .  Report read at the D. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307 Wind motor, the Tourbl Ion . . . . . . . . . . . . . . .  *330 

Third Annual Convention of  the Am. Public Water, drinking A a simple test of guality . . .  147 Wind, new tables of the velocity and force of, by 
Health Association. by Carl Pfeiffer. . . . . . . . .  61 Water-drops, nne. Abstract of a paper by A. R. Wolff. A valuable and useful paper . .  63 

Ventilation of Madison Square Theater .. *250 Prof. Obermeyer on facts that have been ascer- Wind-pressures, instrument for measuring, 
Ventilation of mines, mechanical effect of tainad in regard to mist particles . . . . . . . . . . . .  82 Howlett's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *236 

" blown out " shots on, by Hall and Clark . . . . .  29 Water-drops floating on the surface of water, Wind, self-registering apparatus to determine 
Ventilation of public buildings, by James by Prof. Osborne Reynolds. F.R.S . . . . . . . . . . .  3 1 1  direction, veloCit;:, and force of, Draper's.*209 

Hoglf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *250 'I Water-gaue;e, (see Gauge). Wind, velocity 0 , a  new method of determining, 
Ventilation of rooms. Abstract of a paper by Water-glas .. , preparation, properties, etc .. 31 7 by John H. Lo.ng . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  * 1 1 0  

F. E. 'I'hicke. . . . . . . . . . .  . . . . . . . . .  . . . .  . .  . .  . . . .  . . . .  66 I Water, hard, how to soften . . . . . . . . . . . . . . . . . . .  270 Winding engme, double cylmder, Davey, Pax-
Ventilation of sewers, Berlin . . . . . . . . . . .  , . . . .  198 ' Water, hardness of, how to determine . . . . . . .  293 man and Co:s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *19 
Ventilation of the St. Louis tunnel, with plan Water, how to boil in a paper box . . . . . . . . . .  *247 Winding engine, portable, Swiss . . . . . . ... .  *64 

and fi\l"ures of fan and chimney . . . . . . . . . . . .  *339 Water, magnesia-hard, how to soften, by J. Winding engines, new method of balancmg. by 
Ventilation, use of coal gas as a means of, by Grossmann, Ph.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 7 W. Fairley . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . *1 1 7  

N .  H. Humpurys . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391 Water mains, apparatus for cleaning . . . . . .  *238 Winding gear for mines. Craven's . . . . . . . . *343 
Ventilator, exhausting, Pelzer's . . . . . . . . .  *247 Water, measurement of . . . . . . . . . . . . . . . . . . . . . . -)1 96 Winding Inachine, doubling Unsworth's. *90 
Ventilator for mines, Swiss . . . . . . . . . . . . . . . . . .  * 70 Water-lDf'ter, Frazer's . . . . . . . . . . . . . . . . . . . . .  *259 Winding machine, improved, Scott's., . . . .  * 107 
Ventilator, Kosmos, Nedden's . . . . . . . . . . . . .  �"3 7  5 Water-lDeter, improved, Huber's . . . . . . . . . . . .  *1  Winding machines. doubling, Boyd's . . . . .  * 13  7 
Ventilator, mine, Roots', b y E .  H. Carbutt. Wat .. r-lDeter, motor, Hutter's . . . . . . . . . . . . . .  297 Winding machines, Biedermann's . . . . . . . .  *265 

*100 Water-Ineter, Richards' . . . . . . . . . . . . . . . . . . . . .  *16 Windla .. s and capstan. hydranlic . . . . . . . . . . *21 7 
Vf'ntilator., soil-pi�e, improved . . . . . . . . . . . .  *224 Water-lDeter, Schmid's . . . . . . . . . . . . . . . . . . . .  *392 Windlass tender f.or steam plows. : . . . . . .  * 1 43 
Venus, by L:amill� Flammarion . . . . . . . . . . . .  * 1 7 7  Water-lD�ters, Samain's and Deplechin Hno Wi�dlnill, as a prime mover, economy of, by 
Venns, the s�tellite of, by T. W. We�b . . . . . .  3 5  Mathelen s . . . . . . . . . . : . . . . . . . . . . .  .'- : . . . . . . .. . . . . *276 Alfred R. Wolff: . :  . . . . . . . . . . . . . . . . . . . . . . • . . . . .  3 3 5  
Venus, transit of, 18!N, by E .  L .  Larkm . . . . . . .  348 Water-pipe, cast Iron, .reqlllsite thICkness o f  WindlDills, orlgm or . . . . . . . . . . . . . . . .  : . . . .  * 3 7 9  
Ven�s, transit of, as observed in Sonth Africa under heavy pressnre, by C. H. M. Blake . . . .. 192 Windo"", ornamentatIOn, transparenCies for, how 

and m Cnba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *378 Water-pipes, frozen, apparatns to thaw . . .  *1 to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 5  

Win do"", l!Iashes, how theyshonld be arranged. 
divided"ano glazed . . . . . . . . . . . . . . . . . . . . . . . . . .  * ]  47 

Windo","s, drawing-room, designs for . . . . .  *342 
Windo"",s, proper form, dimensiors, etc . . .  263 
Winds, direction and velocity of. apparatus for 

determining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *7 
Winds, gyrating, barometrical high and low 

pressures caused by, by G. W. Dow . . . . . . . . . .  *99 
Wine presses, Primat's, Mabille's, David's. Sa-

main's, Mailhe's, Maupus', etc . . . . . . . . . . . . . . * 1 5 4  
Wines, foreign coloring substances in, a simple 

test for . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32li 
Wines, how to tesi for adulterations in . . . . .  278  
Winters, memorably cold, a valuable record of. 

169 
Wire cable gear on steamer Moewe . . . . . .  *271 
Wire cloth, surgical uses, by Dr. Wight . . . .  269 
Wire, gilt, how made . . . . . . . . . . . . . . . . . . . . . . . . .  378  
Wire, !!,old, how made . . . . . . . . . . . . . . . . . . . . . . . .  340 
Wire, Iron, zinc bath for galvanizing . . . . . . . .  � 34 
Wire, machine for covering . . . . . . . . . . . . . . . .  *258 
Wire rope cable apparatus, Bullivant's . . . . *234 
Wire-rope transport ; a description 0 f three sys-

tems, by W. 'I'. H. Carrington . . . . . . . . . . . . . . .  *328 
Wire ropes, by A. Garcenot . . . . . . . . . . . . . . . . .  348 
Wires, joining, new method of, Ellis' . . . . . .  *309 
Wood and paper, howto crrstallize . . . . . . . . . .  34 
Wood, black stams for, reCipes for . . . . . . . . . .  125 
Wood, dry-rot in. preservative against. . . . . .  74 
Wood, how to dye black . . . . . . . . . . . . . . . . . . . .  207 
Wood, how to photograph on . . . . . . . . . . . . . . . .  1 8 4  
Wood, McKenzie's process o f  diminishing the 

inflammability of . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  89 
Wood, new mode 0 f preserving . . . . . . . . . . . . . .  153 
Wood, on the rational seasoning of, by Sig-is-

mund Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  272 
Wood, preservation of by creosote . . . . . . . . . . .  191  
Wood, preservation of, by J. C. Jefferson . . .  1 1 9  
Wood preservative, a natnral, by H .  H .  Nichol-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 
Wood, process of preserving, Jones' . . . . . . . . .  334 
Wood, process of rendering ductile and flexible, 

by M. Robling. . . .  . . .  . .  . . .  . . .  . . . . . .  . . . . . . . . . . .  . .  1 0  
Wood-pulp apparatus, Dresel's . . . . . . . . . . . .  *299 
Wood-pulp, manufacture of. including the 

preparation of cellulose by mechanical and chem-
ical methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  

Wood, recipes for staining . . . . . . . . . . . . . . . . . . .  205 
Wood, soft, for timber and fuel, experiments in 

cultivating. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  28 
Wood, treatment of with ozonized oxygen, ap-

paratus for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1 4  
Woodburytypes, how made . . . . . . . . . . . . . . . .  2 1 3  
Woodbury re1iefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390 
Woods, fragrant, description of many kinds.1 72 
Woods, imitation of inlaid, Spurr and Prang's 

process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 0  
Woods, some American, shearing strength� ��2 
Wool and yarn, conditioning apparat. for . * 327 
Wool bleaching, Knab and Fournier meth.1 3 5 
Wool, bleaching of, without stoving . . . . . . . . .  89 
Wool cleaning machine, Hubner's . . . . . . .  * 2 1li 
Wool drier, Bolette's . . . . . . . . . . . . . . . . . . . . .  * 1 6 1  
Wool-drying, apparatus for. Lohren's . . .  *207 
Wool dyeing. A series of lectures delivered be-

fore the Society of Arts by Geo. Jarmain. giving 
a thorough and minute description of all the 
materials. and of the various proce�ses used in 
dyeing wool. . . . . . . . . . . . . . . . . . . . . .  5 5, 74, 75, 76 

Wool, extraction of grease from. An impOltant 
technical paper . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 261 

Wool, how to bleach without sulphur . . . . . . .  149 
Wool in the grease. extraction of potash from ; 

apparatus for, Fischer's . . . . . . . . . . . . . . . . . . • .  * 5 1  
Wool, mannfacture o f  into cloth. A n  interest· 

ibg account of the processes of cloth manufac· 
ture as practiced in a modern New England mill, 
by H. G. Kittredge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321 

Wool, mineral, how made . . . . . . . . . . . . . . . . . . . . .  3 1 0  
Wool i n  the skein, new. treatment of. . . . . . . .  1 3 7  
Wool scouring, application of silicate o f  soda 

in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Wool, scouring by naphtha . . . . . . . . . . . . . . . . . . .  210 
Wool, shrinkage of, how t o  prevent . . . .  ' "  . .  148 
Wool, slag, manufacture of .  . . . . . . . . . . . . . . . . . .  8 9  
Wool, vegetable, o r  cosmos fiber . . . . . . . . . . . . .  269 
Wool, washing, and its loss in weight . . . . . .  3 3 1  
W ool-"",ashing machine, improved . . . . . . * 392 
Woolen cloth, press for . . . . . . . . . . . . . . . . . .  * 1 46 
Woolen Cabrlcs, how to warerproof. . . . . . .  5 8  
Woolen goods, I-' eaching, process for . . .  * 1 3 7  
Woolen printillg, colors for, recipes . . . . . .  64 
Worklllen and trades the improvements that 

science can effect in the condition of, by Prof. 
W. E. Ayrton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 

W or Ids, the be inning and ending of, by Camille 
Flammarion . . . . . . . . . . . . . . . 1 8 6, 1 8 8, 200, 201 

WorlDs, the work of, Darwin on, by George J. 
Romanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  

Wounds, arrow, by Dr. H . S .  Kilbourne, P.S A. 
A valuable paper upon a subject not treated of 
in snrgical works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296 

Wringing and Sizing machine for yarn . . .  *360 
Writings and paintings, faded, new method of 

restoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 34 
Wrought iron objects : wood baskets, candle 

standard, nmbrella stand, wine cooler, and music 
desk . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . *29li 

Y 
Yacht, light-dranght. fast, stern-wheel, with 

particulars of contraction, and drawmgs to a 
scale showing details . . . . . . . . . . . . . . . . . . . . . . .  * 1 79 

Yae.ht Namouna, J. G. Bennett's . . . . . . . . . . .  *336 
Yacht, steam, cheap (see Boats, cheap). 
Yacht, steam, Lady Franklin . . . . . . . . . . . . . . .  * 1 71 
Yacht; steam, light draught stern wheel . . .  *224 
Yacht, steam, light draught, Irene . . . . . . . . .  * 1 72 
Yacht, steam, Livadia. Detailed description, 

with perspective view, and midship and longitu-
dinal sectlOns and hold plan . . . . . . . . . . . . . . .  *243 

Yacht, steam, pleasure, Gitana . . . . . . . . . . . . . . .  *56 
Yacht, steam, Sharpie . . . . . . . . . . . . . . . . . . . .  , . .  * 1 8 2  
Yacht; steam, small, by M. A. Beck. List of di-

menSIOns, accompanied with figures showing 
plan, elevation and details . . . . . . . . . . . . . . . . . .  * 166 

Yacht, steel, fast, Lewins . . . . . . . . . . . . . . . . . . .  *160 
Yaehts, designs for, by Ed. Jackson . . . . . . . .  *78 
Yachts, ice (see Ice yachts). 
Yachts, small, novel rig for . . . . . . . . . . . . . . . . -1(,163 
Yachts, steam, small h' details of construction of 

two small, sWift yac ts, with longitudinal and 
transverse sections and plan to a scale . . . . . .  * 14 

Yarn, apparatus for testing the evenness . .  * 1 70 
Yarn, jute, how to bleach . . . . . . . . . . . . . . . . . . . . . 221 
Yarn, machine for flocking . . . . . . . . . . . . . . . . .  �' 1 3 7  
Yarns, appa. to prevent waste i ndoubling.*269 
Yarns, spot, manufacture of. . . . . . . . . . . . . . .  *265 
Yello"", Cever, (see Fever). 
�ucca. fertilization of, by Thomas Meehan .. 195 

Z 
Zinc al1oys, explosive . . . . . . . . . . . . . . . . . . . . . . . .  398 
Zinc, apparatus for refining, Merton's . . . . .  *3 71 
Zinc brolDide, how prepared for photographic 

use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 4  
Zinc, complex ores containing, new process of 

treating, by E. A. Parnell . . . . . . . . . . . . . . . . . . . .  265 
Zinc in ores, determination of, by A. Millot. 34li 
Zinc, its uses and manufacture . . . . . . . . . . . . . . .  371 
Zinc, machine to weigh and classify . . . . . . .  ,. 367 
Zinc, manui'actu"e of, by St. P.  De Sincay . . .  402 
Zin c Inines of Lancaster Co., Pa. . . . . . . . . . . . 89 
Zine mines of Sussex County, N.J., byN. H.  Dar-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  393 
Zille, phosphide as a nervous tonic . . . . . . . . . .  58  
Zinc, pure, how to  prepare . . . . . . . . . . . . . . . . . . .  1 5 2  
Zinc, volumetric estimation of. . . . . . . . . . . . . . .  3 3 6  
Zinc, white, direct manufacture 0 f. . . . . . . . . .  5 1  
Zirconia for the oxyhydrogen light, by Prd. 
z�;{ja�i'JP{{gii.i· 'by Prof: '6 : \v: Priichett·.:;i l�i 
Zodiacal ligLt, ?'ce . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ;  241 
Zoological station, " flying," Dutch . . . .  "408 
Zoology, comparative, a lesson in, by Hubl'c.rd 

W. Mitcliell, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367 
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