
A 

Acetyleae, portable lamp ••••••• . • • . "148 
Acoustics, some experiments • • • • • • • •  *108 
Adulteration. See Pure tood. 
Aerial rallway. 

Novel but impracticable . • • • • • •••• "411 
Tra veUng buckets on the Sunrise 

Peak road • • • • •• • .• • •• • • • .• • • • •  "488 
Aerial warfare. See Aeronautics, 

Military. 
Aeronautics. 

Accidents at Brescia, Italy ..•..••• 200 
Accidents In the history ot avla· 

tion .................. 243, "244, 245 
Aeroplane 1I1ghts In America . . . . •  "374 
BerUll meet, and Latham's 1Ilght. "292 
Blerlot's Channel llight . • .  "86, "88, 99 
Blerlot's Channel 1I1ght and other 

rec.rds In France • • . • •••••• 111, "112 
Bleriot's monoplane record........ 62 
Cross-Channel lIight and French 

cross-country records • • . •  " ••••••• 78 
Cross-Channel flight by the first 

American ••••••• . . . . • . . . • • • . . . . • 143 
Cross-country llight at Mineola, 

L. I • • •••••••••••• . . •• .• • • • . . . •• 124 
Curtiss's llight tor the Scientific 

American trophy . • • • • • • • • •  , . "62, 77 
De Lambert and Farman record 

Illghts ••• •• .• •• .•....• . • .• . . . . •  "354 
De Lambert's llight over the Ellfel 

tower .......................... 310 
Exhibition at· Morris Park, West· 

chester, N. Y .• . . . . . . . . . ... . .  5, *29 
High and cross·country fiylng 

abroad •••• • . .. . . .• . . . . . . . . . . . .  406 
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Rhelms contest • • .•••••• . . . . .• 154, 159 
Rheims contest, winning the In· 

ternatlonal trophy •••••••• "180, 181 
Scientific American aeroplane tro-

phy • • • . . • • • . • . •• • . • • . . • • • •  "77, 467 
Wash or Interference dangers • • . •  208 
Wright brothers and their Ilrst 

American puplls ••••••• . • • • • • • • •  354 
Wright's llights at Fort Myer, 

73, '88, 99, "373 
Aeronautics, miUtary. 

Accidents' at Brescia, Italy • • • •• • • • •  200 
Aerial wartare In 1798 . . • • . •• • • • •• .  295 
Artillery tor airship attack .• • . . .  "373 
Cody's British army biplane ...... "198 
Government contract completed by 

Wright's Fort Myer llight.. 111, *112 
Invasion ot England by balloon sug· 

gested 1803 ..................... 195 
Our governnl'ent organization. *345, 350 
Value Umlted • • . . • . . . . . . . . . . . . • . 4 

Aeroplanes. 
Census ot dirigibles and aeroplanes .390 
Cody's British army biplane ...... "198 
Future development; a talk with 

Wllbur Wright • • . . . . • ••••• •••••• 290 
Grade's monoplane •• . . . . • • . • .• • •  *292 
Measuring height above the ground, 

"466 
Wanted-a rellable motor •••••• ••• 106 

Agricultural Implements. 
American tarmoblle • • • • . • . • • • • ••• "61 
American harvesting machinery-
. the birth and growth ot a vast 

Industry •••••••• . • . • • . • • . • • . "437-40 
Corn husking machine . . .• .• . . • . .• . 388 
Improved planter .••.•.....••.•.. "319 

Agricultural pests. 
Protection ot sown crops trom 

crows .•.•••.•..•••..•.•...•.••. 331 
Agrlcul ture. 

Basis ot our prosperity ........... 426 
See also Crops. 

AIr. See Atmosphere. 
Air pump and vacuum gage . • • • . . .• •  "262 
Air purification. 

Law tor workmen . • •••• . . . . . . .• . • 348 
Ozone generator in the Chicago 

Publlc Library . . • • . . • • . . . . . • . . .  366 
Airships. See Balloons and airships; 

Hellcopter. 
Alcohol. 

Gasoline vs. alcohol as fuel . • • • • . .  374 
Manufacture from wood waste • • • •  *352 
Tl'aube's puritying process. • • • • •  '... 7 

Alloys. 
Sodium and potassium ••• • • .• • • • • . .  142 

Alternating currents. 
Experiments ...•..••.... ' ........ "299 
Experiments using a small direct· 

current motor .•..............•• *SO 
Altitudes, measnrement. 

Height of an aeroplane above the 
ground .• . • • • • . . . . . . . . . . . . . . . . . "466 

Ammonia, atmospheric nitrogen pro· 
cess ••••••• . •••••••••• • . .• . . . . . . . .  328 

Ancestors, number, 
91, 126, 143, 178, 215, 278, 331. 359 

Anesthetics, Prot. J onnesco and 
spinal anaesthesia . . ••••••••• 466, 486 

Aral Sea, rise ot leveL ••••••••••••• 349 
Archaeology. 

Excavations at Delos •••••••••• "127-29 
Bellcs trom the aea . . • • • . • • . • • . . .• "348 

Arctic exploration. See North Pole. 
Artillery trains, portable outlooks .. "193 
Ashokan reservoir, 'pnrlty ot water 

supply • • .• . • • • •• . . . . . • • • . . . . . . . . .  366 
Ash·pans tor locomotives, selt·clean· 

Ing ..•..•.. . . . . . . . .............. . "247 
Asphalt, testing bitumens tor pave-

menm . . . . . . . . . . .• .. . .• . . . . . .. ... '336 
Astronmllcal photography. 

Photographing a star spectrnm, "481, 485 
Astronomy. 

At 1Ile New York Museum ot Nat· 
ural History ••• .•••• •..• . . .. . . . "SO 

Hea-rens In July, "12; August, '78; 
Selltember, "146; October, "246; N""ember, "S18; December, ".14. 

Astronomy.-Oontinued. 
Nicol prism and the v!slblllty of 

·stars· In daylight . . • . • • . . .• . • ••• 1OB 
See also Constellations; Eclipses; 

Mars; Moon;, Planets; Sun. 
Atlantic Ocean, international explora-

tion project ••••••• • • • • • • • • ••••••• 41 
Atmosphere. 

Composition ot the air at great altl· 
tudes • .• •• . . . . . • . . . . • . . . . . • .••• 190 

Sounding the ocean of air above us, 
"392-393 

Automobile Ice boat, power·drlven 
scooter • • • • •.....•..•.. . . .. • • • ... "472 

Automobile wireless tel�graph sta· 
tlon • . • • • • • • • • • ...••..•••.. •..... "145 

Au tomoblles. 
Mirror accident pre .venter . . . • . . . . .  *313 
Selden patent decision . . . . . .. • .• • . •  208 
�f:�o�\�lt�l��n�e;��� •
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See · also Dynomometer; Gasoline en­

gines. 
Automoblllng. 

Fifth Vanderbilt cup race and the 
good roads tour from New York 
to Atlanta •••••••• . • • • • • • • . •.•• 346 

Glidden tour ••••••••••• • • • • •••••• . 111 
Auxetophone. , 

'Cello played by compressed air •• "280 
Aviation. See Aeronautics. 

B 
Babblttlng, sbatt sapport. tor .••..•.• "116 
Bakelite, medal tor discovery ........ 371 
Ball and roller bearing deSign, prln· 

ciples • • . . . . . . . . . . . . ... . . . . . . . . . "329-30 
Balloons and airships. 

Census ot dirigibles and aeroplane s.390 
Dirigible made In sections ......... 9 
Government house at Omaha .. "345, 350 
Highest ascension In America ..... 258 
Highest llight attained ••••• .• •  178, 295 
Ice drag' tor airships . . . • • • • • • •••• • "415 
Wireless communication • . ••••••• . *374 
Zeppelin Polar expedition • •• . . . . . .  440 
Ze

l��el��. ���: . .  ���. ���. ��i�4�0"2�r' 242 
Baseball at nlgb t .  . . • • • • . • • • • •••••••• "72 
BaUeries. See Electric batteries. 
Bllttlesbips. See Warships. 
Bears. 

Alaskan brown bear at the New 
York zoological gardens . . . • . . .•. *491 

Bed tents, Indoor . . .. ...... .....• .• .  "416 
Bees. 

Directive sense . . . . . . ...• . .  • • • • • .. 22 
Utility ot bee·keeplng .. ... d • • • • •  330 

Beet sugar. See Su gar·beet. 
Berlin, American exposition In 1910 .. 130 
Blcycllng trick In a Berlin variety 

theater . . . . . • . . . . . . . • • .• .••••••.. .  "276 
Billiard table tor shlps .............. "41 
Biplanes. See Aeroplanes. 
Birds. 

Birds ot passage ••••••••••••••••• "335 
Theory ot soaring................. 91 

Blrkeland·Eyde nitrate reducing sys· 
B1�':,� dia'';'�;';is'':::::::::: ::::::::::m 
Blasting. 

Electric machine tor exploding 
many blasts simultaneously .• . . . • 484 

Blerlot's aeroplane llights. . See Aero-
nantics. 

Blind, supersensitiveness ....•...... 215 
Blue-printing trame . . . . .. . • .••• ... "263 
Boats. 

Cnrlous sail and pedal propelled 
cratt • . ••••• . . . • • . . . . . . . . .....• "415 

See also Motor boats. 
Boller explosion In Milwaukee ••.... "329 
Boller maker's tool bag .•.....•••••• ·264 
Book holder and support •••• ..•••• ;. ·247 
Books. 

Dlslntectlon ot school books .•• • • • •  "60 
Boring. See Drilling and boring. 
BottinY. Carnivorous plants ot the 

tuture •••• . • •••••••••• . . • • • • •••• . "469 
See also Pollen. 

Brassey's Naval Annual ot 1909 ••••• 70 
Bricks made ot sand Ilme . • • • ••••••• 372 
Bridges. 

Fades viaduct, France . .. • • • • • . •• .  *257 
Wiesen viaduct, Switzerland •• "105, 111 

BriquetteB, manufacture . . . . . ••..... 145 
Broiling pan, double-bottomed ....... *95 
BrUSh, expanding brush for cleanSing 

bottles . . . . . . . . • . . . . . . . . . . . • . . . . . .  "64 
Brussels. 

Electric laboratories ........ "309, ·312 
Buck. Leffert Lefferts, death .•...•.. 86 
Buffalo drainage canal. •...••...... 154 
Building' materials, 5,000-ton testing 

maehine •••••••••• .••••• .• ••• . *21, 26 
See also Concrete. 

Burglar·proof glass •••••.••••••••••• 54 

Calabash. gourds, bome·groWl) • •••••• *164 
Calcium carbide. 

Arc and resistance furnace for the 
manutacture of • . • . . • . • . • ••• . • . • 108 

Calendar. Sensible changes proposed.106 
Canals. 

Lakes to the Gulf deep waterway, 
·433-36 

National' and military value....... 4 
See also Buffalo' drainage canal; 

New York barge canal; Panama. 
canal. 

Oannon. See Naval · IP.'PS. 

Cape' Cud ·Oanal. .. . . . . .
. 
. 

National and mUttary ftloe ....... '.; 4 
Carnivorous pl�te9t til, .fII� ... �469 

Carpenter'!!! tools. 
Home·made saw .tee •• • .•• ....• .. "48 
Weatherboard gage ••••••••• . • • • •  "48 

Cars. New tare box • • • • • •••• . . ••••• 391 
Casting. Chloride ot zinc tor art ob· 

jects •••••••••••• • • • • . . . . . . . . . • • . .  313 
'Cello played by compressed air ••• • ":l80 
Cement. 

Formula • • • •• • • • •• • • • ••••••••••••• 376 
From blast tnrnace slag . . • • • . .•••• 131 
See also Concrete. 

Census. CountiOg by machine . . . . • .  "176 
Center. Method ot finding center ot 

circle ............................ "48 
Cereals. Origin ot culture .......... 254 
Chartreuse liqueur decision .......... 334 
Chemicals. Fake discoveries . . . • • • . 194 
Chemistry. 

MedievaUsm In modern •• . . . . . • . . . • 106 
Natural synthesis . . . . • • ..••• .• . • •  131 

Cherry coal mine, disaster • • . • • . 406, 467 
Chicago. 

Greatest railroad center In the 
world •••• . • • • • • • • • • • • • . . . . .  "446-47 

Sixty miles ot trelght subways ... 448 
Chicory. Subatltnte tor coffee . . • • • . .  440 
Chloride ot zinc tor casting' art ob-

jects • • • . • . • • . •• • •• • • • • • • ••••••••• 313 
Christmas tree decoration. 

Snow·bound Santa Claus • . . . •••••• "471 
Chromo·photography.. See Color pho-

tography. 
Chron08phere-an empire clock •...... *112 
Circle, method ot finding center .••••. "48 
Cisterns, filter tor •••..••••..••.... "356 
Cities. 

Economic loss of overcrowding .... 174 
Clamp. See Vise. 
Cleaning. 

Soaps tor removing spots .......... 131 
Clermont (steamboat). 

. History and replica . . .• . . .• .• • .  "213-14 
Cllmate. 

Changes III historic times ••••• . • . .  298 
Clocks. 

Chronosphere • • • . .••••••••• . • • • . • •  *92 
U nl versal time piece ••••••••••• . • •  346 

Clothes hanger ••••••••••••• •••••••• "96 
Clouds. 

Height observed at Vienna, 1908.. 5 
Clutch, combined triction and jaw . . • "319 
CoaL 

Briquette making • • . • • •• .••••.•• . • .  145 
First bituminous coal mined in tbe' 

United States .................. 416 
Real value ot steam coal. ......... 162 

Coal gas., prevention ...••••......... *264 
Cody, Capt. S. F. 

British army biplane . .• • . . . . . . . . .  "198 
Coffee. 

Chicory as a substitute • . . . . . . .• .  440 
Non·toxic ' . . .

.
. . .. . . . .••• . . . . . . .• • . 346 

Coffee-pot, electric .• . . . .• .• . . . . • • . • •  "95 
Coln·operated device tor registering 

letters . • . . . . . . •• . • .•••• .• • .• . . .  .415 
Color ot plants changed by cultlva· 

tlon • • . . . . • • . . . • • • . . • ••• • •• . . • .. . . .  142 
Color photography. Stereoscopic pic· 

tures in natural colors ••• . • . . . • • . .  *256 
Urban·Smlth process of moving pic' 

tures •••••• . . • • •• • • ••••••••••••• 487 
Colors. 

Experimental color making •••••••• 356 
New chromatic circle • • • • . ••• . •••• . 416 

Comets. 
Daniel'S comet .. . . • . .• . .. . . .•• . .• . 467 See also Halley's comet. 

Compressed air. RaiSing the U. S. 
crUiser, . "Yankee" ....•.... *385, *388 

Concrete. 
Conduit at Guadalajara . . • . . .  "325, "328 
Edison concrete house ........... *141·2 
Manufacture of enameled concrete 

blocks ................... "365.- "368 
Panama Canal construction ..... *44-46 
Pottery ..... "47-48, "79-80. "115, "163 
Reinforced concrete-a warning • • • . 482 
Waterproofing methods . . . . . . . . . . • 243 

Condensers, Engllsh electrically oper· 
ated ·evaporatlve plant . . . . . . . . . . . . . '40 

Conduits., ,Mexican concrete conduit 
at Guadalajara • • . . . . • • . . •• • "325, "328 

Congestion ot population. 
Economic IOS8 of· overcrowding .... 174 

Constellations. Hieroglyphs ot the 
heavens •••• . . • • • • • • • • •••••• . •  "157-158 

Conveyers. 
Novel type .ot rotary . . .••. . . . .  "85, 90 
Powerful electric brl�l5

e
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Cook, Frederick A. 
How he made his latitude observa· 

tions • . . . . . . . . . .• . .. . . . . .. . .  "197-198 
Polar expedltlon ...... "183, ·189, "190 

Coollng' tower practice ..•.........•.• 491 
Copper milling. Moving a mountain 

In Utah .................. "273, "281-82 
Copyright. Provisions ot 1909 act.... 4 
Cork metaL Analysis . . . . . .. .• • • . . . .  351 
Corkscrew. Simple method ot pull!ng 

a cork . . . . . • • • • • • • • . ••••••••••••• • 96 
Corn machines. . Development ••••••••• . ••••••••••• *4'40 

Gasollne engine corn husker • . . . • • . 388 
Corrosion. Iron that will not rust •• "448 
Cotton. 

Industry tn the United States •••••• "7 
New substitute • . . • • . . . . .• . . •••••. 470 

Counting machine tor censun taking. "176 
Crane. Electric traveling scale .••• • "40 
g�� s����g�s c�e�elgf��::::: :t� 
Crows. Protection . of sown crops ••. 331 
Cruisers. See Warships. 
Crystsls, LIquid . . . ..... •••.. • .•.•.. 74 
CUllinan, other halt ot .... . . . • ..... 366 
Curtiss aeroplane llight. See Aero-
. nautlcs;· .. 
'ontter· ·head ......... ... .. .... ... . 

" 
.• "2�7 

Cycling.· Trlck :in a Berlin vatlflt.7 . �eate� .• .,. ........................ ! 41278. 

D 
Damascelling. New process ••••••••• ·76 
Daniel's comet . . . • • • . .••• . . • • • • • . .  .467 
Daylight. Advancing the . clock . • . . • .  38 
Delos. Excavations at •••••••••• *127-29 
Dentistry. Altering size and shape ot 

the jaw • • • • • • • ••••••••••••••••••• 109 
Diamonds. 

Black Diamonds .•••..••••••••••••• 162 
Other halt ot the clllllnan ••••••••• 366 

Diet. See Food. 
Digestion. 

Comparative table ot toods •••••••• "46 
Diplodocus, attitude ot . . ......•..•. "334 
Dirigible balloons. See Balloons. 
DlslDt ection. 

Ozone generator in the Chicago 
Publlc Library . . . . . . . • . . • • • • . •• 366 

School books • .• . .••• . •••••••••••• "60 
Water purification • • . . • . . . • • • . . •• 354 

Distances. Measured by aerial, elec-
tric and sound waves . . . . .•••••••• 313 

DIving bell. New application ••• "121, 127 
Docks. See Drydocks. 
Dover. Great artificial harbor . • • • • •  326 
Drain for gas compressors .••••••••• *63 
Drainage canal tor Buffalo •••••••••• 154 
Dreadnought.. See Warships. 
Dredgers. . 

10,OOO·ton suction dredger ''Levla· 
than" tor use on the Mersey ... "332 

Drilling and boring. 
Electromagnetic drill ......• . . . . .  *114 
lID':"";;{ft�::e . �.���. �.�� . ��� .• ??��f396 

Drydocks. 
�'or uur biggest battleships •••••••• 22 

Dyes and dying. 
Photographic .....• . . • • .•••••••••• 194 
Removing dyes trom tabrics....... 5 

Dynamite, thawing • • . . . . • • . . • • • • • . 115 
Dynomometer. Power indicator for 

Internal'comllustlon engines •••••• ·369 

:m 
Ecllpses, 1909. 

Annular and total of the sun ••••• . 178 
Solar and lunar . • . . . . . . . . . . . . . . . . "370 

Edison concrete house . . . • . . . . . . . . .  ·141·2 
Education ot children. 

Word blindness ................... 486 
Electric apparatus and appliances. 

Device tor measuring holes ....... "313 
Electric batteries. 

Electrolytic rectifier tor chargln'i ignition batteries •.... . .• . . . . • • . 116 
How to make a Simple dry battery.l64 
Method tor connecting batteries In 

combinations . . . . ..••••••••••••• "471 
Restoring a dry ceIL ••••••••••••• 300 
Standard cell, Its practical value .. "25 

Electric blasting machine tor firing 
. many blasts slmultanously •••••• . . .  484 
Electric engines. 

How to make a simple engine •••••• 164 
Electric fireballs. 

What are they? • • • • •••••••• . • • • • •  215 
Electric furnaces. 

Arc and resistance furnace for the 
manufacture of calcium carbide •• 108 

Electric gas lighters. 
Alarm tor batteries • . . . . ...•••..... "96 

Electric household appliances ....... '408 
Electric laboratories. Brussels's pop­

ular Institution ..•.•....•.. "309, "312 
Electric lamps. 

��:�g t!.a
'!'l:'c[r��o���j,s::::::::::: :!�� 

In the making ................ "89, 100 
Mending a tungsten or tantalum 

filament • . . • . .• .•• .•••••••••••.. 300 
Electric locomotives. 

New York Central & New Haven 
experiment . • . . • • • • • • • • • • • • • • • •• 22 

Reversion to type ••• . . •
.
••• . . • • • . • . 462 

Turbo-electrlc combination ........ 462 
Pennsylvania Railroad equipment. "464 

Electric meters, lock tor . •• • • . • ••••• "64 
Electric railroads. . 

Electric traction In Tullis •• • • • • • • .  464 
Electric travellng scale •• •••••••••••• '40 
Electrochemistry. 

Electrochemical amalgamation ...•• . 91 
Electrocultnre of plants. 

Vegetation In polar regions ....•.. 258 
ElectrolysiS. 

Electrolytic scrap tin process . .• . .. 354 
Electrolytic condenser ....... ...• . . .  23 
Electromagnetic drill .. . . . . . . • • • • • . "114 
Elevators. See Grain elevator. 
ElIlpse, construction ot ...• ......... "75 
Encyclopedia, antiquo ••••••••••••••• 86 
Engines. 

Automatic lubricating cup • • . . • • • . . • 80 
See also Electric engines; Gas en· 

gInes;· Gasoline engines; Steam 
engines. 

England. Invasion by balloon sug· 
gested 1803 •• . . . . . . . . •• . . . . . • . . • • .  195 

Erie and Ontario sallitary canal • • . • • . 154 
Erie Canal. See New York barge 

canal. 
Espalier walls ot glass . •••• •••• •••• 258 
Ethnology. 

Origin ot European people ......... 482 
Excavation. 

New application ot the diving bell, 
*121, 127 

Novel type ot rotary conveyers . "85, 90 
Exhibitions. American exposition In 

Berlin In 1910 . . .. . . . . . . . . .• • .• • . . .  130 
Eye. 

C"lnematophtbalmla' ..••••••••••••• 193 Qpthalmo.dlophanascope •••••••••• "336 
X·raT treatment of· 41l1li ...... .. 894 

Eye&lassee. 
How lenses are made ........... "489-90 

I/' 
l'a3��lr law for 
Fake discoveries ot 
Farm Implements. 

Impleme-nts. • 

workmen • •••• ••• 348 
chemicals •.•• ••• 194 
See Agricultnral 

Fences, portable metal .....•••..••.. "31 
Ferry boa ts. 

Scotch elevating steamer ....... *38, 43 
FertiliJoers. 

Nitride ot aluminium ••• .• . . . • . • • . 351 
Nitrate of lime .• • . . •• . . . . • . . . . . .  11U 

Figurehead and its story ••••• 92, ')1<1, 101 
Flltratlon. 

Filter tor cisterns •••••• . • . . • • . . .  "356 
London reservoir •••••••••••••• *3, *11 
Metalllc ill ter •• . ••••••••••• . • . . • .436 
See also Water purification. 

Fire protection. 
Spray helmet tor firemen •• . . . • • . .  "415 

Fire service. New York's high-pres-
sure lire service ••••••• • • . • • . . . . . . .  326 

Fish. 
Fahak, tound In the Nile . . • . . . • . . 194 
Migrations ot mackerel aDd herring.351 

Fish culture. 
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Our vanishing timber supply ....... 310 
Railway tree planting ............. 245 
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Fulton, Robert. Lite work ....... "212-14 
Fungi. See Mushrooms; Truffles. 
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gas ............................ "264 
Tbermostatic regulator for smoke 

pipes . . . . .. . . . . . . . . . . • . . . • . . . . .  "263 
·Furniture. Home·made tabouret •••• . ·95 

G 

Gage, weatherboard •••••••••••••••• "48 
Garbage.. See Refuse. 
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steel plant In existence .... "441-43, 450 
G·as compressors. Automatic drain .. *63 
Gas .engines, mulller tor ............ "264 
Gas lamps. Drop Ught made trom an 

011 lamp • . . . . . . . . . •• . . . . .• . . ... .. "96 
Gas lighters. Electric. 

Battery alarm ................... "96 
Gas lighting. De Laltte system ..... 61 
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GaSoline vs. alcohol as tuel .......... 374 
Ga

&:��rn:J'gi1��·r and di'l.trlbuter tor 
Internal·combustion engines· .... "376 
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See also Dynomometer. 

G'atun locks. See Panama Canal. 
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science and Industry • . . . . . . . . . . . .  "161 
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Grain bin. Construction ••••••••••• *376 
Grain elevators. 

Handling and storage of our huge 
grain crop ................. '444- 45 

Novel cantilever elevator.·173, '182- 83 
Gulf stream, depth of ............... 490 
Guns. 

Army ordanci! report . •• • •••••••••• . 482 
Artillery for air-ship attack . . . • .  '373 

Combination fiint and percussion 
lock gun ........................ 75 

Handy man fS sub-caliber ••• . • • • • •  *300 
Wire-wound versus steeL • • • • • •  
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Discovery ......................... 318 
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Fable of the Pope and the comet ... 259 
History ........................... 208 
How return was predicted ......... 414 
Observations during eclipse of the 

moon ........................... 436 
Photograph ...................... '276 

Hand-glass. Folding bracket . . • . . . .  '95 
Harbor defense. 

Torpedo boom experiment . . . . • . . .  '124 
Harbors. Dover's great artificial har-

bor ............................... 326 
Harvesting machinery-the birth and 

growth of a vast industry . . . • • '437- 40 
Heavens. See Astronomy. 
Helicopter. test of an American . • • . .  403 
Helium. Rate of production . . . • . . . .  245 
.Herring. Migrations . . . . • . . . . . . . . • .  351 .Hinges. Oddities in invention . . • • . •  '376 

.Hoe. Robert. Death . . . . . . . . . . . . • . . . .  242 
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tricity ........................... '313 
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Hot air pipes. 
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Hot water faucets. 

Circulating pipe for .•....•.•..•.• '263 
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Edison concrete house . . . . . • • • • . •  '141- 2 
Hudson. Henry. EXilloration of the 

Hudson River . • . . . . . . . . .  '207, '210- 11 
Hudson-Fulton celebration. 

Educational value ................ 274 
Naval parade .... 86, '253. '261- 62. 271 
Significance of the festivaL .•.••.. 238 

Hudson River. 
Development of steamboats .... '216- 17 
Exploration by Hudson . • .  '207. '210- 11 
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Ice. Artificial and naturaL .......... 350 
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Ice drag for airships ................ '415 
Iceless refrigeration ................ '48 
l����!.���i g�:" m�:le�g��fnished 

brightness ........................ 154 
Incandescent lamps. See Electric 

lamps. 
India rubber. See Rub.ber. 
Industrial museum, German ••••••• . *161 
Infusorial earth. Kieselguhr • . . • . • • . .  109 
Ink, Roman ........................ 386 
Inlaying, damascening and blending 

metals ......................... '76- 77 
Insects. 

Lather as a trap for .............. 259 
Sugar cane cicada destroyed by the 

ichneumon fly .................. 238 
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Beginning of ..................... 46 
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That will not rust ................ '448 

Iron mines of Lake Superior-how the 
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Reclamation of the arid lands of 
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:Jane's Naval Annual of 1909 ......... 70 

K 
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Extension leg ..................... 80 
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Portable acetylene generator . . • . • •  '148 
See also Electric lamps. 

Latin America. 
Trade possibillties for U. S ....... 195 
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Why the Pole shifts .............. 370 
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Leaders. See Rain pipes. 
Lemon 011. How it is made ....... '372 
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'489-90 
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Lighting. See Gas lighting. 
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tion ..................... 143. 1 95. 215 
Liquid crystals ..................... 74 
Liquids. Porosity •• •••• • •••••••• . •  ·395 
Liquors. 
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tion .................... ...... '277- 78 
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Loeomotives. 

Self-cleaning ash-pan" ........... '247 
See also Electric locomotives. 

Lombroso. Cesare. Death . • . . • . . . . . .  310 
London. 

Filtered water reservoir .••...•. '3. '11 
Suhurhan traffic .................. 3R 

Lubricants. Fatty lubricants ........ 7 
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Cherry mine disaster .......... 406. 467 Experiment with centrifugal force Emergency oxygen cup for miners .*416 acting on air . . . . . . . . . . . . . . • • . . • .  356 Safe-guarding mines •••••••••••••• 410 Simplified method of teaching. '293, 304 Mines and mining. Physiology. Utilizing fire damp . ••••••••••••••• 482 Testing the man-engine •••••••••• '413 Mining machinery. Pipes. . Portable. winch ................... '63 Rain-pipes of tin cans ............. 96 Monorall. Connecting lead and Iron pipes .... '471 llrennan's gyroscopic monorail car . '389 Pipes . Tobareo. 

Moon. Calabash gourd .................. '164 
Lunar eclipses of 1909 ............ '370 Self-smoking ..................... '396 
Terrestrial orlgin-a protest ...... 91 Planetarium. Object lesson on the 
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Elrect on the eyes ................ 193 Plants. 
For subways .................... '319 Carnivorous plants of the future .. '469 
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ors ....................... '256, 259 regions ......................... 258 
Urban-Smith process of animated Plating spoons and forks at home ... '395 

color photography • . . . . . . • . . . . .  .489 Platinum. 
Municipal ownership. does It pay? .215 Market ........................... 254 
Muscles. Testing the man-engine .•• '413 Technical utilization •• . . • • . . . • • . . .  349 
Museums. Plows and plowing. 

German museum of masterpieces of Gasoline plow tractor ............. *61 
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Mathematical, at Columbia· Univer- Plumbing. 
sity ......................... '10, 15 Connecting lead and iron pipes ... '471 

Mushrooms, cultivation in forests . • •  328 Polar exploration. See Cook; North 
Musk ox. Pole; Peary. 
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Nature. Marvelons palntllngs, Le 
Duc's plant-like forms ............ '109 

Nautilus. Tame paper nautilus .... '283 
Naval annuals of 1909, Brassey and 

Jane ............................. 70 
Naval guns. 

New 14-inch gnn ......... 190. 274, 366 
Satisfactory tests of the Naval 

Bureau ......................... 482 
Wire-wound versus steel ... . . . . . . .. 54 

Navies. Sea strength of our prinCipal 
naval powers ..................... 426 

Navigation. 
Measurement of distance by aerial 

electric and sound waves ........ 313 
Tourmaline detectors of submerged 

objects ......................... 143 
Navy, U. S. . 

Department reorganization ....... 462 
New York barge canal, magnitude of . 54 
New York City. 

Improvements in high-pressure fire 
service .......................... 326 

Suburban traffic in London and .... 38 
Three hundred years of develop-

ment ....................... '224- 26 
New York zoological gardens. 

Baby musk ox and the Alaska bear 
acqnisitions .................... '491 

Newcomb. Simon. Scientific work,,·53. 59 
Nile River. cholted by sudd ......... '177 
Nipple grip, improved •••.••••...... '471 
Nitrate industry. 

Birkeland-Eyde nitrate reducing 
system ......................... 110 

Nitride of aluminium • . . . . . ••••• . . .  351 
Nobel prize award, 1909 ............ 467 
North Dakota (battleship). 

Compared with the "Delaware" . • . 386 
Speed trials ................. 352. '353 

North Pole. 
How a man can determine when he 

is at the Polt, .................. 246 
Strange scientific anomalies ....... '279 
Zeppelin proposed Polar expedition .440 
See also Cook, Peary. 

Northwest passage. 
Sloop "(}joa" presented to San 

Francisco ...................... '283 
Numbers. 

CuriOUS puzzles ................ ; .. 391 
MagiC square . • . . • . • • . . . • • • . '315. '436 
Problem in arranging ............. 391 

Nut. Perfected form of lock-nut •• • •  *319 
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Population. Economic loss of over-
crowding ......................... 174 

Postal service. 
Coin operated device for registered 

letters .......................... 415 
. Mail elevator for apartment houses.394 
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Prehistoric man. See Man, prehis­

toric. 
Propellers. 

New screw propeller .............. .484 
Speed indicator for marine pro-

peller ..................... '156. 315 
Speed indicator for twin screws ... '31� 

Prosperity, agriculture the basis of .. 426 
Pulley. 

Combined wooden and steel type . . • '63 
Pure food. Pseudo blood oranges . • • .  390 
Puzzles. 

Numbers ......................... 391 
Seven bridges of Konigsberg ...... '179 

Quebracho tree of South America .. .411 
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Races of man. Origin Of European 

people ............................ 482 
Railroad Signals. 

Automatic electric system .•••.•.. '282 
Fog-signaling apparatus ........... '192 

Railroads. 
Chicago and the rallroad system of 

the middle West ............. '446- 47 
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minal project .................. .482 
Elimination of curves and grades .138 
Mileage of the world .............. 22 
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See .lso Bridges; Electric locomo-
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Rails. 

Rail fastener .................... '247 
Slag a cause of broken rails ....... 310 

Railway motor cars ................. 371 
Rain pipes. 

Home-made with tin cans • • . . . • • • •  '96 
Rapid transit. 

Limit of speed .................... 366 
Suburban traffic In London and New 

York ........................... 38 
Rats. Extermination. 

Carbon dlsulphlde ................. 240 
Petroleum ........................ 440 
Electric destroyer •...••••..•• 94, 192 

Reading, psychology of .... , ........ 114 
Reamer, tapered ......•..•••.•••••• *199 
Rea pers. Development .... ......... '437 

on See Petrolemn. Reclamation of the arid lands of the 
Oll�es West ..................... '428- 29,432 

Largest ranch In the world ........ 74. Refrigeration. 
• Opthalm<>-diaphanoscope ............ '336 Iceless ........................... 48 

Oranges Second international congress . • . • • . 426 
Chemical experiments ............. '56 ' I Refuse receptacle, sanitary . . . . . . • . • :247 
Pseudo blood oral)ges .............. 390 Register screen for hot air pipes... 264 
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• Ordnance. See Guns; Naval guns. Coin-operated device ............. 4 15 

Osmotic pressure. Rentlles. 
Le Duc's plant-like forms ......... '109 Not all'ected by their own venom .. 292 

Ostrich farming in Australia . • • . • . . .  330 Re.prvolrs. 
• • Ovoids. device for drawing .......... '396 Fil tered water for London ...... 3, 11 

Oxygen cup for emergencies In mines. Ashokan reservoir, purity of water .366 
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River flow. measuring ............... '160 
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Gatun locks .................... 138 
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Panning without water .............. ·63 Rad-Iron heater an" receptacle ..... *147 Paper. various uses . . . . •• • • • • • • •  ; . • . •  31 Salvage. Raising the U. S. ondser 
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Adjustable templet •••• •••••• . . • •  '164 Raturn and his rings . • . • • • . . . • . . . •• • • 29 4  
Trimmer ......................... "64 Saws. 
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BritIsh .allpIleatlons for 1908 ...... 142 Rome-made vise ................. '48 
Conviction of Paterson for perjury 74 School hYIl'lene. 
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can treaty . . . . . . . . . . . . . . . . • . . . . .  406 Science. Renaissance clergy and sden-
German-American treaty • • • • • • • • • •  258 ' tlflc progress ............ . ......... 351 

Scientific American aeronautic con-
test. See Aeronautics. 
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Scissors with a saw-tooth ........... '395 
Scooter, power-driven . • . . . • • . • . . • •• *472 
Scorpions, snicide of . . • • • . • •• . • • •• • • 292 
Screw driver for close corners • • • . . • *356 
Screws. Device for removing broken 

wood screws • • . . . . . . . . • • . . . . • • 80, 300 
Screw propeller. new theory . • • • • • • • . 484 
Sculpture. carving statues by means 

of photography ................... '28 
Seeing by telephone ................. 193 
Selden patent. Decision upl\olding •• . 208 
Self-binder. Development ... " . • . . • • •  438 
Senses. Testing the man-engine, . . • '413 
Separators. See Cream separator. 
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Sheet lightning. See Lightning. 
Shelf, sheet-metal folding ........... '147 
Shipbuilding. 

Corrugated system of construction . *-241 
Relation of size to speed in shlps.331 
Repairing 1IIe crushed-in bow of the 

HFlorida" • • • . . . . . . • . . . • • . *138, *140 
Total world output for 1908........ 9 

Ships. Figurehead and its story. 
Shoe stretcher. 

. 92. '93, 101 
Improvised'from shoe tree .......... ·95 

Shutters. See Window blinds. 
Signaling. See· Railroad Signals. 
Silk. Chinese wild silk . • • . ••••••••• ;410 
Silver plating. 

Plating spoons and forks at home.·395 
Single rall, Brennan's car •••••••••• *389 
Sirup. See Syrup. 
Skeletons exhumed at Ferrassie . . . • .  ·4 70 
Skin diseases. Liqnid air and carbon 
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Smoke pipes. See Furnaces. 
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tree ............................. ·471 
Soap. 
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and iron pipes .................. '471 
Spark. plug ......................... 164 
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Spectrum of Mars .................... 290 
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lors ....................... '156. 315 

Speed indica tor for twin screw tor-
pedo boat ..................... '313 

Spinal anaesthesia ......... : .... 466. 486 
Splash, Life of ............... ; '465.474 
Sport, international exposition In 1910.371 
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Springs. 

How to wind an open spring • . . • . • '395 
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Stars. 
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Steam trap, improved . . . . •• • • • • • • • . .  *376 
Steam turbines. 

Oomparison of "North Dakota" and 
"Delaware" . . . . . . . . . . . . . • • . . . . .  386 

Evolution not revolution . . • • • • • • • .  274 
Turbo-electric combination • . • . . . .  462 

SteamShip chair. John Jacob Astor's 
novel invention . . . . . . . . . . • . • • . 

-
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SteamShips and steamboats. 
American steamboats prior to the 

"Clermont" ................. *218- 19 
ContrOlling engines from the bridge.391 
Development of the Hudson River 

steamboat .................. '216- 17 
Engineer masters or master engi-

neers ........................... 75 
European steamboats prior to the 

"Clermont" . . . . • . . • • . • . .  *2 20-21, 222 
Fitch's inventions ................. 254 
Fulton and his life work .......... '212 
Inventor of the steamboat ......... 315 
Transa tlantlc speed record ......... 174 

Steel works. 
Gary. the largest and most modern 

steel plant in e:xistence .. '441- 43. 450 
Stevens, John. 

Steam engine Inventions . • . • •  '219. 222 
Stove-pipes , how to connect . • . • . • . • . '263 
Street cars. See Cars. 
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t'!'s�l��ia��chine ....... '21. 26 
Testing reinforced concrete . • . . . . .  .482 

Stringed instruments. Improved head 
for ...................... , ......... ·31 

Su bmarlne boats. 
Early type ...................... '4 15 
Fulton's "Nautilus" ............ *212 
Latest torpedo boats of the U. S. 

na vy •••.•.•....•......•.. *289, *296 
Periscope, an all-seeing eye . . • . . . • *297 
Twenty miles under the sea ....... 122 

Subways. 
Freight tunnels of Chicago ........ 448 
See also Hudson tunnels; Pennsyl­

vania Railroad. 
Su�ar-beet. 

Home -grown seed • . ••• . • • . . • • . . . . 254 
Sun. 

Annnlar and total ecIlpse. 1909 .... 1711 
MMsuring the heat ................ 711 
Solar eclipses of 1909 ............. '370 

Sun dial. Construction . •  � ••• . . •• . . .  '355 
Surveying. 

Blazing trees near corner stones. 
'108.195 

Home-made instrument • • • • • • • • • • • . '13 
Symington. William. 

Steamboat inventor .............. 22 2 
SyruJ). 

Cold process of making ••••••• • • • •  -199 

T 
Tabouret. home-made . . •• . • • • • •••• . .  '95 
Tachometers. See Speedometers and 

tachometers. 
Tannins. Quebracho tree of South 

America ........................ .411 
Taste. Experiments with oranges ... '56 
Tea. Non-toxic .................... 346 
Telegraph. See Telephotography; Tele-

vision; Wireless telegraph. 
Telephone. 

Resonator for .....••••••••••••••.. *14R 
$eelnll' by teleohone ............... 193 
Speaking dynamos and transform-

fl'J:S • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  40 
TelephotoJ<raphy. 

Novel solution of the problem ..... '1:\1 
Surveyor's telephoto .........•..•. '313 

Telescopes. 
How to make a paper barrel . ..... '300 
EQua torfnl stand with a slow m<\-

tron screw .................... *299 
Nicol "rlsm and visibility of stars 

In daylight ............ ....... '108 
Tele-vlslon. 

Partial solution ... ............... 114 
Seeing by telephone .............. 193 

TestlnJ<. 
Rplntorced concrete----:a warning .... 4 R2 
5.000-ton machine .............. '21. 26 

Tetanus. Prevention of fatalities .... 8 
Threshing machine. Development ... '439 
Thunderstorms, explanation . . . . • • .  *126 
Ttmber supply vanishing . . . . . . . . . . • 310 
Timby, Theodore R. Death . • . • . . . . . .  371 
Time. Determining standard time . •  '240 
Tin. 

Electrolytic scrap tin process .••••• 354 
Tobacco. See Pipes. tobacco. 
Tool bag made with overalls ....... ·264 
Tools. . 

Screw driver for close corners .••.• *356 
See also Carpenter's tools; Wrench. 

Torpedo boat destroyers. 
Boom defense test ................ '124 
High-speed destroyers, Flusser & 

Reid ........................... ·314 
Torpedo boats. 

Latest submarines of the U. S .  
navy ...................... , ... ·296 

Speed indicator for twin screws .• '313 
Torpedoes. 

Gabet w1relessly controlled . . . • '241- 42 
TOUrmaline detectors of submerged 

objects ........................... 143 
Toys. 

Lepine exhibition in Paris •••• • • • •  '468 
Transatlantic speed record • • • . •• • • • . 174 
Transmutation of metals. Medieval­

ism in modern chemistry ••••••••• . 100 
Transportation. 

Transatlantic speed record •••••••• 174 
Trees. 

Blazing trees in surveying .... '108, 195 
Truffies. Cultivation in forests . • • . • . 328 
Tub, device for emptying ••••.•.••.. '300 
Tuberculosis sanatoria. 

Collateral value .................. 72. 
Tunis. electric traction in •• . . . . . • . . . .  464 
Tunnels. See Hudson tunnels; Penn­

sylvania Railroad; Subways. 
Turbines. See Steam turbines. 

mtramicroBCOpe. 
Life of the infinitely small ........ 390 

United States. Summary of popula-
tion and resources • • . • • • . . • . . . . . . . .  226 

United States Navy. See Navy, U. S. 
Uranium. United States resources .. 390 
Utah, mOving a mountain in. '273, '281- 82 
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Varnishes, water ................... 411 
Vegetable cellar .................. '300 
Vegetation in Poll'r regions ......... 258 
Ventilation. 

Ozll�e
L�:::-;t�� .i� .t�� . •  ���c.�� .��?�366 

Pure air law for workmen •••••••• 348 
Venus, phases of ................... ·486 
Viaducts. See Bridges. 
Violoncello. 

Playing· by compressed air ........ '280 
Vise. 

For polished pipe ................. '199 
Home-made saw vise •••••••••••• . �*48 
Saw-fiUng clamp • • • • • • • • • • • • • • • •  '116 
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Warships. 

British and German dreadnoughts. 366 
British dreadnoughts and inflexi-

bles ............................ 290 
Delaware ......................... 386 
Demologos, the first steam warship.·214 
British, French, American war-

ships-a comparison, 
'253. '261- 62, 271 

Dreadnought of 1863 .............. '368 
Drydocks for ...................... 22 
Foreign naval construction .... *56:- 59 
Infiexible's fighting power ......... 371 
Scout cruiser tests ................. 38 
Michigan ......................... ·9 
North Dakota, speed trial . ... 352, '353 
North Dakota compared with the 

Delaware ....................... 386 
Relation of size to speed in ships.331 
Sea strength of principal naval 

powers .......................... 426 
Wasps. 

Cement work of mud wasps ....... ·94 
Watches. 

Why do watch springs break? 
154. 259. 315. 351. 371. 410 

Water. Life of a splash ...... '465.474 
Water cooling tower . . . . . . . . . . • . . . . .  .491 
Water-color paint, washable ......... 130 
Water fiow. 
- Measuring a river's dow ••••••••• *160 
Water purification. 

Disinfection • • • • • • • • • • • • • • • • •••••• 354 
Ozonizing water • • •••••••••••••••• *64 
St. Petersburg ""one plant ........ 464 
See also Filtration. 

Waterproofing cloth. Process •• ••••• • 471 
Waterways. Proposed Lakes to the 

Gulf deep waterway ........... '433- 36 
Watson. Egbert P. Death ............ 8 
Wave and gravity motor ........... ·147 
Weather. 

How to observe and record ....... '412 
Weatherboard gage .................. '48 
Wellcome tropical research la bora-

tories ....................... '375. 381 
West. The. Reclamation of arid 

lands ..................... '428- 29, 432 
Winch. portable ................... '63 
Window blinds. Slat adjuster . • . . . .  '147 
Window sleeping tent . . . . . . . • • • . • . .  '416 
Wines. Aging with ozone . . . . . . . • . • •  44O 
Wireless telegraph. 

Automobile station experiment . . • •  '145 
Between London and South Africa.411 
Communication with balloons ..... '374 
Greatest station at Washington .... 73 
Marine weather reports ........... 41 

Wireless telephone. Hydraulic micro-
phone. basis of a new system ...... 436 

Wood, Orrin S .  Death ............... 8 
Wood borers. Destruction ........... 411 
Wood distilla tion. Making alcohol 

from wood waste ................. '352 
Wood screws, removing broken .. 80,300 
Word blindness ..................... 486 
Wrench. 

Combined pipe wrench and monkey 
wrench ........................ ·376 

Handy tal' wrench .............. '199 
Wright, Orv,lle. 

Aeroplane Infringement suit . • • . • • . .  138 
First American pupils ............ 354 
Flights at Fort Myer. 
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Record flights of th� W�lgbts in . 

Germany and America •..•••••••• 274 
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X-rays. Treatment of diseases of the 
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Yachts and yachtln". 

America's cup and development of 
the salling yacht ................ 326 

Racln" in a "ale, Martha's Vine-
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Yeast. New domestic formula • . • . . • •  73 
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