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Germs, minute size of .. . . . .  201 K Nallmakers, Amer. VB EnglIsh . 145 Pnntmg. 011 new method . .  182 Snow t;heds . . . . .. . . . . 134 'rown buUuing industrles 228 Glffa,ld, Henri . .  288 Nalls borseshoe, Hyslop's . .  *384 Prmtlng surfaces, obtaIning. 136 �oall bark and root, AmerIcan 2 50  TracklaYlng cost per mIle . 275 Gin saws, maChln(� for filmg . *S18 Keel, heavy, for a small yacbt... �26 Naphthalme, purificatIOn of . . . 116 Prmts, remOVIng from mounts 73 Soap, fi( atmg .. . . . . • .  195 Tractlveforceon Macadam roads 78 GIns, cotton, clean'g attach. for *318 Keel, lead, of the \\ enonah . . . .  382 Natural hIstory notes. .. • • .  216 Prize, astronomy Lalande . . . .. 97 Soap, mallufacture of . . .  " .  *95 '1 racheotome Lyman s *346 
GlaCier scratches In the CatskIlls 229 Kerosene lamps, explosion . . . . .• . •  152 Naval ,md submarIne exhlb . . . •  *327 PrIze for comets and meteors . . . .  333 SoCIety of CIVIl Engineers . .  84 Tram cars, Faure battery for . �07 Glass. cement for repaIrlllll . .  : 394 Kettles, \\ !lite' s Improved. • .. *22 Naval defenses for England. . .  138 PrIzes for farmers' boys . . . . . . .. 136 SOCIety of Mechantcal Engineers 256 Transmitter, sounding-board. . .  143 
gl���: ��rs¥grl��on of . .  ::. ' : :  �l Key-log, cutting the . . . . . . . . .  262 �:cilo���l�ofg�leo�ICal. . : : : : : . :  �� ��gl:g�b��r t?�d��!'��R�d h'nes'4�1 ����', �����jr ��o��rns •.. . . . • :::: : �1� �l���:Pa�Ja��e�,f i��l��I"lan . . . .  ��� Glass, curious effect of water on 248 L I Negative film strIppmg. . . . . . . •  276 Protest of Franklm instItute 395 Soda, sulphite for development 297 Trestle, a, In deep water. . . .. 2i3 Glass, met designs, photog. on. 209 NegatIves, paper . . . .  . . . . • 248 PublIc works, New York CIty .• . • 137 Soles clog and wood, shoes, mfr. HiS Trout breeding . " •. 104 Glass moulds, frame and treadle. 318 NegatIves paper, to make . . . •  161 I Pulverizer, Jordan's . . .  . • . .  . .  . *82 SolIds, effect of compression on. 9 'Jlrout eggs, Ca Iforma. . .  . 40 
Glass, silvermg . .  . ,  132 t:�ii�'ac'd · · · · ·p··· ·iio�·oi· · · · · · ·  ��f Nerve optIC, eXCItatIOn • . . . • • . • . •  1:;6 Pump, force, portable, Bosner's *353 SoUds into solIds ' " . . • . .  . . . . . .  296 Trunk for cotton opener. . . . •  .*302 Giass solubiJity of . 227 k 

1 .  pre ara • .  .• . 258 Nest, a three story . . . . • .  209 Pump pIston MIller's . . . • • • .  *179 Solstice, summer the • • . .  376 T-square. Hoermann's . *23 Gla"'ls trac'gs on for the lantern. 250 I ta
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e,-J b�fning" 'ik .ct' . .  • . . . .  · 102 Npwspapers, German. old . . .  3J7 Pump-rod counterbalance . •. 179 Sounding--board transmitter. . .  149 Tubercle parRt:!Ite 
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Glass: window, year's product . .  49 a e IC ga�, wa un er. . . . .  57 New�paper rhe N. Y World . . . .  *127 I PumPt steam. Osborn's.. . . . . . .  *3'33 Sound, hgllt and beat . •  . . .  259 Tumor a large . •  
• . . . . . . . . . . . 114 Glass, wrIting on . •  . . . . .  . . .  . 131 Lake region 0 N. Y., ge�logy *800 New Jersey IndustrIes . . . . .  266 Pumpmg works, New York CIty . .  *239 Sound recorder, a SImple . . . . . .  *334 1 Tunnei, a, clearing 'of smoke.. . .  178 

Glassograph, the . . . . . . . . 256 ramp, electr�, She�id:&n s . . .  d; "*::l98 I New York as a manufg. center . . .  394 Punch and shear,Hllles & Jones' *8 Sound, separate, on one wire . 6 Tunnel, ChanneJ aIr machme *243 Gfossogragb, Gentllh's . . . • *39-1 L:��' ��f:t� �i���'S 
egnar s ' *354 New York CIty, publiC works 1:17 l-'urchasers that need protect mg. 129 Sound, shadows in water . : . 297 1 Tunnel, Channel' the.. . •  . 18fi Globus, a bad case of . _ . . 22 Lam ' k ' I . . .  's " 152 New York barbor Improvements. 85 I Soups and broths, VIrchow on. 208 Tunnel Hudson River *63, 265, 334 

Gl) cerllle, detection Of . . .• 101 L 
ps, eroset�el exp os . cau e. 332 New York, rapId growth of . . . .  104 Spark arrester, Cook's . .  . *301 Tunnel, Hudson RIver progress 347 

Glucose from ( assava . • Itt L:�t�i-ri;)1�hth�use" Cook's· ·· ·  *50 Non-combustIble fabncs . • • • . • • • .  39'� Q Spark extingmshmg device . • . *369 Tunnel raIlway, under water 84 
Goat, the Angora . . . " " , 104 L t ' t I ' I  f ' " 250 1 

North pole"plan to l'ttam. . . , 1�2 Sparrow the heathen Chmee. . 295 Tunnel ,  St I,awrenee .. . . . . . . . .  104 
Goats to protect sheep. . . .  16, 5:.! L:�n�h�

s. bac ���rr�cTt 
ass or . . •  
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Gold and sIlver, oxidizing • (5) 171 Laws for anal mg foods 
. .  2 1 uestIOn to Mr Lawson answer'd 52 Spiders, how they fly . . . . . . 42 Turpentine 011 as a dismfectant. 2t6 

Gold, chloride of . • . . . . .  �O Laws patent h�w amendmelit' " 1Rl 0 UIma detectIOn of .. . . . . . . . . . . .  282 Spindle, 'llmkham's Improved. .*210 Twins., Siamese, the new. . . .  352 Gold, dry 8eparat10-,-' from sand . 206 Lead" •.. 
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Gold separator, Henwood's . • •  *242 Lead, c·attle pOIsoned by .::: ':.:: 198 Observatory, the LICk . . . . . . . .  101 I Sponges, structure of. . . . . • . •  
*
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Gold, sIlver, etc., separation . . . .  362 Le,ad pOIsonlng, ln factorIes .. , 29� Observatory. the Mt Etna . 131 R Spongllia fiuriutihs . .. . . . . .  183 u GoJd test for . .  . . . . . . .  88 Leaf fibers machine to clean *207 Ocean cables, cunoslties of. . . &}S . Stables, cow . . . . . . . . . . . . .  66 
Gold, traces, estimatIOn of. . . • •  1i't Ltather chamois to cleanse 
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GraIn drIer: Heffner's : : :*321 LegIslative atavlsm . • . . . 376 O�i· erlnt��a,'n
o
e:am��llgd: : :  . . . .  182 RaIlroad hnes, fast: . • . . . .  312 *81, 229, '*949 Graln, freight free to Liverpool.. 250 �����)����eC�h�scation . .  . �� 011 �ell, a Beep . . . . . . . • •  162 Ra'llroad, Northern PacifiC, prog. �50 Steam bOIlers, water flupply . .  *98 

GraIn transfer, Chicago, system •. 179 LeIChhardt explore� jo�r�als" "  104 I 0)1 well baIler BIrges' . • . .  • .  _ .*384 Radroad spIke, Improved . .  * 34 Steam engine, Hunt,Hals�y & Co *290 
Grapes, do bees injure ? •. . . . . .  121 Letter-box�s st t ' new 

. •  316 011 wells, new packing for *353 RaIJroad SPIKehextractor . . . . • • • •  337 Steam engn�e, Phrnlllx Co 8 • • •• • • •  *350 Grapes, fresh, for the table . . . . .  *183 I Letter-bOx, �tre�ete new style .. · . .  352 Old ironsIdes retIred . . . . .  .. 5 RaIlroad swltc , Hortman's . *:334 Steam engmes, condenser for . .  *S37 Grass, a beautifUl . . . . . .•• 66 1 Llbrar a curIO s '  
. . . . .  180 OptIC nerve eXCItation .. . . . .  1'16 RaIlway brIdge, hIghest . . . . 1M Steam engine, Shaw & Brown's • .  370 Grate-bar, .1Etna pattern .. . .  *8 Licens�' fees oilYcers' ,,'esfteIS ' " 258 Orange culture In FlorIda . • . 393 RaIlway crossIng. invent. wanted 161 Steam engme, the Innts . . . ... . . . . *210 

GrantatIon . .  . . . . . . . . . . .  42 1 LIfe American characterIstIC "  51 Orange, Insects destructIve to .  *3i)D RaIlway, electrLC, another . . . . . . .  288 Steam engine, \\ hitehIll's . • . • • • .  *54 
Grd,y, John FranklIn . . . . . . .  . .  393 Life' and death 'commerc view ' 132 Ore crusher ( ameron's. . . .. . -36!J RaIlway, e lectric, St. Gothard . �� Steam pump, Osborn's . . .  • . .  *353 
Grebes, and their nests *103 LIfe-boat plug 'LeavItt's ' *259 Ore grIndIng mIll, HarrIS' . . . . . . .  *'JR7 Railway, elevuted, llerlm .. . . .  229 Steam, temperature and press .. 361 
Growth, rapid, of New York.. 104 Life preserver's in factories 

. 
3 Ore mIll a new. . . . .  . . . . . . . . . , . *262 RaIlway, first In Newfoundland . Steam vessels. officers' lIcense •. 258 

Guano, bat, in Texas . . .  . . .  . . • •  :.!65 Life-savmg service the • . . .  129 Ore-roastmg furnace. nt:;w . . ,  *843 RaIlway grades and distances • • •  �3 Steam whlstJe, a large. . .  . • . .  379 
Guano, fish, Norwegian . . . . 169 LIfe-saVIng apparatus . . . .  . "*327 Organ factory, Beatty s. new . . . 145 Railway management, neglect • •  

IJ Steamboat, Stevens' lmprovem't *50 
Gallic acid, solvent for . . • . . 148
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Lift h drauhc in Moms 'canal *307 I Ormoco natives, bablts of . . . . .  166 RaHway matters . . . . . . . .,,.. Steamboat travel, safety of . 3 

Gun, hammel'less, 4-barreled . .  *167 Light �ePth penetrat in water" S I Oxygen as source of energy . . . . . .  72 RaIlway, prog. ln the Southwest. �� Steamer & heater. wheat, Hanna*301 
Gunnery, new departure in . . .  180 LIght' electriC for sle' e pur *175 Oxygen cheap . . .  . . 278 Railway relIef fund • . . . . . .  Steamer, Iron, CIt:£: o f  Worcester *j9 
Guns Hoiland'S hammerless • 261 

I Ll ht' electric' PhIla Ij'! 0 p . 151 I Oxygen explOSIOn of, smgular 131 
I 
Rallwayshelevated III N Y. city. , 281 steamer Rcdgers, lOBS of. . . . . .  256 

Gun, the Lyman-Haskell .. *51 Lliht ! heat etc at lIttle cost ' . 272 Oxygen' gas manufacture. 8�, 179 RaHw'y s lp, inter-oceanIC,Eads 177 Steamer schooner, Sumner . . . .  273 
Gun, torpedo, the new Krupp . . . .  363 Light' of I{as names to Increase 210 Oxyhydrogen light, Improved . . .  *1111 Railway Signal, automatIc . . . . . .  , 1� Steamer, the fastest . . . . . . . 240 

I Llght' enetra.t' ower ill water 83 Oyster Industry census of the 97 RaIlway BReed,S, fast . . . . . . . . . . .  2 SteamshIp City of PuebJo • • • • .  83 
H Light �ed oPtl.faf blindness to 182 Oysters, Europ, and Amer. study 116 Railway, St. Gothard . . . .  , . B65 SteamshIp narrow escape of a.. 232 

LIght ' sour'Id and heat 259 Oysters why some are green . 113 RaIlway sllpermtendents, Am . .• 274 Steamship PariSIan, engines .• *191,*m 
Hair dye a new 146 LI gh'ttower plectr New Orlea'ns*l59 Ozone app. for productIOn of . . .  >1<319 1 RaIlway, trackj gaug(� and level. .*178 SteamshlpR, screw, speed . • . • .  J 17 
H ' bl k "tit;' F 'b',' " *338 L h 'Edd t 'l'3�W ' RaIlway tunne s , under water . • • .  � Steel and iron, magnetic prop . . . .  313 ammer, ac smi s, IS s "* 19 lOuse ys one . . . , . . . . . . .  * I P RaJlway, wear and tear . . . . .. . .  166 Steel and Iron, silvering process 361 Hammer handle, curiously worn. 182 LIghthouse lanterns, Cook s.. 50 !tat kIller, the mungoose as a . .  377 Steel and Iron, year's progress. 97 
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Vaccmatlon, protective ell'ect . .  116 
Valves, safety. •. . . • . 229 
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an .�� Heat lIght and Bound 259 Lock nut Burrows' 'f331 an er, ermon , e. . . . . . . .. R f 152 ' f t  A· . .  · ·· · . .  W • . 
Heat, hght, etc., at little cost.: ' 272 LocOmOtlVe, a smugglIng' . . . . . .  184 �aper and Ink fireproof . . . .  ?6 etIna, senSItIveness 0 ' S(;�" s""*ll �teerlllg gear 0 he l�rm . . . .. . 208 ashmgton monument . . . . .  1 
Heating and ventIlating app .. *293 LocomotIve boilers, inspection . .  332 1 aperand prmtmg flrepro�f. . 2� Revolver, improved, Ma rez's' * 5 tep for vehIcles. Owen s . . . . . .  "'380 I Wasps, SIX cents a piece for . . 167 
HeatIng bv sunsnIue 288 Locomotive explosion of a 162 P,lper box. new, Woodhuwr 8. *320 RheometrlC apparatus! Dep • 

368 StereoscopIC pIctures, Eeeing.. . . .  74 Water, blue color of . . . .  . 212 
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. . . *135 L ti ' H t Hal &C " '*291 Paper carbon, . (28) ;.!�5 Ribbon manuf., St. Et enne . 16 Still and percolator, Fennor's . • • .  *302 ,\ ater bugs how to get rId of . . .  1!l3 
Hr��gU:t :;m:dy feor. . . .  

. • . •  86 L���:�·tl��' la�n e' 
sey 0 - 364. Paper carwheels, bo'wmade " 2 17 Rice crop of the United �tates • . •  192 Stock alarm, for locomotives . . . .  *166 i Water, cucumber taste Cause ,. 183 

Hoistlng- machme Jarb'oe's ' *299 Locomotive ' fnr �ar' uses • • • • . • • •  101 I Paper for COPYIng senSltlve ... (4) 11 RlfHes, disintegratmg, new . • . • . .  *314 Stock-rar competition . •  64 1 '" ater, curIOUS effect on glass. . .  248 
Holle AJp.xallde� L man ' *80 LocomotIve' road war . . . ... . . .  338 Paper nega,tIves and prInts . •  ltil RIver Amu or Oxus the . . . . . . . . . .  358 �tOCklIlgS, dIgItated . . . . . . . .  277 Water, effect of 011 on . . • . . . . . .  Hl4 
Homfu'y mIlls CYlInter for ' " *302 LocomotIve' the Sbaw ' " . . . .  M Paper weIghts photographIc . . . .  249 RIver, an underground. . . . . .  168 Stomach . pOSItion, etc., of. . . . .. 264. I Water expanSIOn of. . .. . 101 
Horse detacher, German ': ' . : . *30\ LocomotIve'truck, cost of 8,' . . .  : 292 Pdraslte of the clam . . .  . . 3O� Roads, pole . . .  119 Stone, artificial, & cement beton. 22 I Water from Lake George to N.Y 209 
HorsestlOe RobInson's imp'd *67 Locomotives and malarIa 225 I ParaSIte St. Gottlard In India 278 I Rock, phosphorescent • . ' 29'.>- Stone, engravmg. . .  . . .  . . .  . . •  1 Water, bard, how to soften . . 106 
Houses, dwelling, ho\V POIsoned: 120 LocomotIves, stock aJarm'fo'; .. *166 ParaSIte, the tubercle. 345 Rocky Mts., stone remams onN · 3 StOllP, remams, Rocky Mounts . S Wutermto steam WIthout heat . ,;:60 
Houses, medl:ml history of . 266 Loess, the, of North America . 332 Park, East Rock, New Haven • . . .  *378 Rodgers, Rear Admiral, D, S. .. 329 Stone wall, a fossil . . . . . . .  16 Water, minerai Burmose • . . . 316 
Hub for vehicle wheels Riegel *3.53 Locusts in An ora 310 Parrut, a sheepeatmg.. . .  . . . .  89 Rogers. Wm. B , Prof . . . . . .  393 Stove polIsh water-proof . . . . .  370 \\ ater of a boly well . , . 100 
Hudson HIvcr tunnel ' *63 Log elect.ric �elwaY'8 

. . . .  ·'*258 ParthenOgeneSIs . . . . . .  . . .  186 Rolhng machmes, Thomas' " :300 Stove, tlle acetatp of soda. . . . . . .  *40 Water power electrIC light'g by .  102 
Hydraulic lift on MorrIS CanaI' '*807 Log: ship's. HO�g' S  : . . . • : . *278 Paste boxes, porcelam andchina* ,384 P.oofing plate, metal, :' alters .. *301 Sco'\es and lamps in fRrs " *

105 ,\ ater, telephflne for findmg. 244 
HydrofluorIC acid, dargers.. . . . . . .  69 I Logwood In WIne . . . . . . . . . . . 296 Paste flour . . , � .  23� Rope macblne, Harris . . . . . . . . . .  370 Stoves and ranlles. Nicholson s 395 Water-works for J I avana, Cuba .. 209 
HydrophobIa, treatment of . . . 135 Lookmg-glass frame, cavved . . . .  *89 Patent bIll before the Senate, 164, 381 Rose culture . . . . . . . " .L78 Straw m the manger . . . .  •. • • . . .  66 Waters, sea, color changes In . . . . .  ",11:15 
Hygiene among the ChInese 377 I umber market Chicago as 331 Patent bIll , the new 44S 

I 
Rose-tree, famous, end of . . .  101 Streams, mean ,elomty of . . . . . . . .  136 Wave power machme . 398 . .  . 

Lumber trade Northwest . .  182 patent cases In COUlt of Claims 145 Rubber packmg, to make tight. . .  86 Strength of materIals . . . . . . .  33 Weather charts, nortn AtlantIC 399 
Lumber trade' Puget Sound' • . • .  85 Patent deClslOns . . . . . . . . . .  396 ltubber, preseivatlOn of . . . . . . . .  317 1 StrIkes, prevaIlmlZ, the. • . . . . .  377 Weather compass Khnkerfues'. 308 

I J ungs, capaCIiles of 
. . . .. 84 Patent deCISIOns Important . • . • .  170 I 

1 
StlIkes, tllClr cause and eff'ect . • • .  277 Weather relatIon of fires to. . .  261 

Luray cavern by electr'Ic light ' :*164 Patent department prop., new . . .  104 S Sug,trs and starch in plants . . . 385 Weed cutter, Vannoy's.. . . .  . . *353 
Lutorcine ' 275 I Patent, gas engllle England • ISS Sugar-cane productIOn In 1879 . . .  281 Weiland Canal, the new •. 279 

Icebergs . . . . . . . . . . . . . . . . . . . . .  186 . . . . . . . . . . . . . . . . . . .  Patent laws, nuJlIficatIOn of . . •• 328 Safe, suspended, Mason's . • • • • . *895 Sugar, effect o n  digestion . .  105 \<\ ell, arteSIan, Waukegan. . �2 
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�,6924 1 Patent JalVs, new amendment 181 Sahara, the great Desert ot. . . . . . 74 Sugar, history, production, ere . • .  280 \\ eu, gas, remarkable . . . . . . . . . .  3i 9 
If _ M Patent laws, propo. amendments 176 Sabara, winter In the . • . . . .  350 �ugar in Chma . .. .. . 296 WelJ, holy water of a .. , . . . . .  100 
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