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Students are tau�ht by correipondence a11 
branches of Electricity at home from text 
books prepared by the best practical expert.s, 
under the supervision of able and t!.lCperi. 

enced elt!clrlcal en
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ineers. Thom8S A. 
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our interesting, fref' Illustrated book. It 
will pomt out t h e  most. protitable way to 
employ yOUl srare time j Ill�f.h

t start you 
��h ��c��ss:r�all

a�t!:�thryUI i�os�an��an
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'\'to teal'h also 1Ie(.hn.ni('al Engineer. 
Ing. �e<,hunl('ul Urawlng, etc. 

Intiltttute of Cor. 
.... ,-•.. ,. ... ,�.. net�.;,.t: 240 

THE Worcester Polytechnic Institute, 
WORCESTER, MASS. Courses of stUdt; tn Mechamcal, Civil and Electrical 

������Y�i�:�?s 8�:�Jrb' �l::{e�a��fi�� f��:: Jexpenses low. 33d year. r fl. MAR8HAJ.L, Registrar. 
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T
HE whole history of the 

world is written and pic

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at all newsstands. Price 10 cents per cOpy. Sample C;;py free. Address COLLIER'S WEfIlKLY, 525 West 13tb Street, New York City. 

.R n�w Button 
THE BEST THING YET! Is simple and durable. and can 

be put on and taken off lit will. Notbinjit like it in the world. Try a set and be convinced. If your dealer does not keep tbem send 200. to us for samPle doz. 
TilE L . ...\:- II. SUPPLY CO., Sii Commercial A"'enne, 

Binghamton, N. Y. 

NOW READY. 

Gas Engine 

Construction 
By HENRY V. A. PARSELL. Jr., Mem. A. I. Elec. Eng., 

and ARTHUR J. WEED, M. E. 

PROFUSELY ILLU�TRATED. 

Price, $2.50, postpaid. 
Tbis book treats of the subject more from the standpOint of practice than that of theory. '11he principles of 

���b�tJ��ngfth��t :en:�ri:l ���s�:·��n�nagfd a S��1f.lbo�:� p°F'i�:t ec�%�ed\Sr!g����for making the patterns i this Is followed bv all the details of tbe mecbanical operations 
gr�s�::���g��ba��a�\���l ��:p��T�i�g�f t�tei:c���f��� in Pl'ogress, showing tbe modes of chucking, turnlDjiC, 
�?:l:;ry :�wfnnist�i�fi di�: tf;ri1Sd i�.pt�f o�a ���h:��g%S;' 

DimemlJioned "-orkin,, drawin"s "ive clearly 
the llIizes Rnd forlos of the variolls detllillll. 'J.1be entire en�ine, with tbe exception of the flywheels. is uesigned to be made on a simpie eight-inch lathe, With slide rests. 
in 161:8 �?:h�!0a::i�t�� �i��t;i�o:'eAr�I����ig���t��,: one can ftJ,!ure out the dimentions of similar engines of otber powers. 

Every illustration in this book is new and 
�����a]i::-:Jnlv

��e�9�g::e��re8s1Y for this 
� S.nd for Circular of Contents. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, NEW YORK. 

�:�::: ������'e��i��c��elarte�:: :::::: ::::::::::::: �:� Valve support, inflation, H. W. Adams. Jr ........ 654,300 
�:�g� g��g:�: \t �ee�:��?�::::::: :: :::: :654:287'to �:� Vault, grave. Hiser& Lupfer .......... ............ 654.15.:' Vegetable or fruit-separator. M. P. Ricbards .•. . .  654.281 Vebicle body loop. G. F. CoJlmer .. ....... .. .... 604,440 Vehicles, water feedinjit aud air compressing mechanism for motor. Bnwker & Sherman .... 65-1.511 Vessels, reinforcing device for packing and stor-ing. G. Lauterback ........................ ...... 6-"',405 Vision. instrument for determining amplitude 

nt, F. M, Grabam ................................. 6M.:>l6 Vulcanizers. system for controlling series of, �I1inwood & Seiberling .... ................ .... 654,�if Wa�on brake, W. B. Stover .. : ...................... 1<>1,4 22 Wagon, dump. J. W. Haywood ..................... 6.�4.45:i Wajiton dumping J,!"ear. P. Vasquez .................. 654.aSa Wagon runnin� gear. J. J. Hicks ... ...... ........ 004.251 
�::gggn��·;Lt��£g��i: S.·��.·i:iavi·s.::::::::::-·:::: �:rt� Water closet, J. Kirby, Jr .................... 654,160, 6M.104 Water closet ci�t.ern valve, C. Smitb. . ........... 654.:i6I 'Vater closet vHlve.�. J. Asbel l .  ................... tiM.:177 Water from emulsions, etc., separating, J. P. Ibart.. ... .. .. .. ... .. ..................... ,... .. .. 654.2.';8 Water purifying. treatill� sludge in. J. 0. Handy. 654:.39:1 Wave motor. E. P. Couture ..... ................... 654.521 WtIeei. See Fiftb wheel. 'l'raction wbeeJ. Wbeel. P. H. MacneiL ............................... BnJ..Hl9 Wbeel and axle nut wrench. D. J. Estes .......... fiM,240 Wbisking or beating macbine. J. Story ............ 6a4.4H6 Wbist apparatus. duplicate, M. C. Hammond ..... 6i'H,249 Windla8s winding attachment. W. A. M. Bartz ... 654 .42H \i\·indow fastener. W. D. Watson ................... 654,371 Window frame. D. R. Brown ........................ 654.12H \Yindow. weatherproof. Voigbtmaun & Pomeroy H54.235 Wire reel. J. II. ).udlow ............................. 654,5f�) "'ire reel, H. A. 'Pbomas ....... .................... 6i)4,4�17 \Vire rope or cable. endles8. A. Carnagy .......... 65�,224 Wire ropes or cables. making endless. A. D. Var-nai<y ............................... " .. ............ 654,221> Woodworking- macbine. L. D. VOjleI. ... ' .......... ti54.�J6 Wool. apparatus for extracting grease from, W. Erben.......... .. ............................. 654,S:'.() Wool. extracting grease from, W. Krben .......... 654.[)29 Wool washing machine. G. Malard .......... ....... 654,170 Wrench. See Pipe wrench. Wheel and axle nut wrench. Wrench, J. F. & H. M. Descher .................... 6M,5�4 Wringer. See mop wringer. Wringer roll. W. II. Twohy ................... .. .. 654.194 Yarn ballinjit macbine, \V. & D. McGee ............ 654.&51 Yoke, neck, C. Sterrett .............................. 6M,555 

DESIGNS. 
Advertising spoon. A. J. Brown ..................... 32.977 Automobile frame, G. 'r. 'rurner .................... 83,f10;) 
Radge, C. rd. Dayton ..... , ........ " .. '" ............ :12.98.1 Badge frame or holder. H. B. Keiper .. """ ........ �2,!lIl4 Bed pan. M. iI'. Devennie ............................. 32. !l8!1 Hutton books. etc .• handle for, }l\ J. Diacont ...... 32.987 Dhplay form. W. E. Kimmell ...... ............. .... ;-)2.978 Display sbow case. J. G. Hutcbinson ................ 32.i}80 Display stand f or clocks, G. Lebuer ........ ........ :-t!,fl7'!1 Door cbeck CUSIUIl, W. H. Taylor ........... ........ :J2,99:i 
iI���� f;.t�.ri\o���e�ux:: .�����:::::::: . :::::::::::: ��:3A� Hook, bame. M. Littmann ....... ................ ... .'32,!)!1';" Lamp reservoir or oil pOL, L. J. Atwood ...... 32.990. :�2.!l91 Lantern. camptujitn. C. F. Walters .......... ........ ;{2.9H"! I,ug, draft. L. A. Hoerr...... ... ................. .. 32,!l!lt< Necktie holder. E. Musselman ....................... 32.� Nut lock wasber. J. �'. Hall ." .... ................... 32,9'J5 Ore concentratin� table. W. G. Dodd ............... 33.011 Plowshare blade, E, H. Sears" ....... . ............ 82,999 Pump base, A. E. Hunt ...... " ....... " ..... " ....... 3:l,005 Receptacle, F. �'. Holland ................ '" .. ....... :12,981 Sash lock member. W. H. Greene ................... 32,994 Scale beam stand member. P. F. Hazen ............ 3;).00) �now �uHrd. roof. Messinger & Fulmer ............. 3:l.009 Stamping macbine frame. W. Kraemer ......... ... a.'UXJ4 Stove. heating, '1'. R. Kennedy ...... . ............. 3,) 007 Stove, beatinJ!, H. W. Beattie ....... ................ 33.008 Toy. P. I.. Jackson ...... " .. " ... """,, ............. ;)2,982 'l'race carrier, Sumne:' & Hoenstine ................. 32.!1'Jt-i 'rrimmlng. fabric, '1\ Schiess ..... ................... a,).012 '['ype writing mach ine ernsel" holder. A. Le Gallez. :)2.988 Vehicle running gear frame. F. C, InIllngs ......... ;{a,002 Vebicle seat Ride frame. E. B. Gallaber ............. 33JXlI Water beater case or shell. J. Gray ................. 3a,006 Welt strip, G. D. Clapp." ............................. 33.014 Wind wheel, T. O. Perry" ............................ 113.010 

TRADE MARKS. 
Abradant. Carborundum Company .................. 34:.950 ArtistIC product.ions, certain named, 'l'ocbter-mann & Company .......................... ....... B4.U.12 
�rt�'ir::�t��:gh�fl.�w�n�gCboOrrZ�nCompaiiY:::::::: g::�!� Boiler cleansinJl compounds. J. Maddocks ......... ;14.953 Brandy. Crowll Distilleries Cump_any ............... 34.9:�9 Bread crumbs. L. A. Worcester ....................... ;{4.,9.)5 Caviar and preserved fish. Hansen & Dieckmann .. 3,1,.937 Chains. chain accessones. and for",ings, H'. B. Newball ....... , .................... , ... , ... , ........ :l4,9t:l Cocktails. Crown Distilleries Company ..... ....... 34,940 Corset�. Kops Brothers .................. ............. 34.929 Fire extinguishers. Harris Safety Compauy ........ :«.963 Foods, certain named prepared, 11\ iI'ear . . . . .. ...... 34.936 �-'urnit.ure. certain named. R. S. Barllhu.rt ... :14.ffi8, :-U.959 Golf clubs. J. D. Dunn ......... . .... . ........... ...... ;l4.g56 
���l��i��' �:���I.DC�fIu9��DfnaBt1Jiaii·ng· C ompar;i fll:�� Liniment, W.J. Hull ....... """""." .. ,, ..... " .. �I,944 Medicinal compound. certain named, F. G. Fer-

l' lnte ............ ................... ............... 34,945 Medicine for pertain named diseases, proprietary. 
1. Cosby . .  "'" .................................. , 34,94:1 ltetals, P.S. Reeves & Sou . .. . . .... . . . . .. ....... 34,9tiU Needles. pins. bodkins, and crochet hooks, \Vill-ism Hall & Com pany.. . . . . . . . .. .. . . . . . ... . ....... 34,92t; 

������g�·it:���St�:ld������eo:�t��y 'B�ook' Paper 34.94U Company ............... " ...... ............... , .. 34,931 
papX�T.utab�b��a��pe�eC�����y . . ��� .. . ����.t.i��. 34.9H.� Petroleum, refined. J. C. d' Azevedo......... ...... ;{4,9M Pipe wrenches. rl'. E. Ryau. ........... .. ........... 34 .9111 Polish, wood and metal, S. M. Davies ............... 34.952 Pohshing compound, certain named, Firm of A. Rosalowsky ........... " ...... " .... .., .......... 34.951 Rawhide, prepared. NGW Process Raw Hide Com· pany., ... , .. , .. , . , .. , .. , , ... , ... , . , , , ................ 34,931 Shirts. infants', R. J. �'ord ...... ... ........ " ..... 34,928 Sboes. C. & E. Sboe Company . .. .. .  " ............... 34.000 
��t�:�o� sg�g.ji�:.dektc�e�: I O�'i'iieil' Ti)bacc'o 34,!14� Company ........ ' .. " ................ , " " ...... . " 34, 948 Underwear, certain named, J. H. Dunbam & Compauy ... . ........................................ 34.927 
�g�sdkYan�' �gi�:���'e' there'from:' c'erts:in pre: 34,9:18 pared, Venesta. Limited ..... .................... 34,957 

LABELS. 
U A Trip to Paris and Exposition Game," for game apparatus. McLoughlin Brothers ................ 7,713 ., Arnica. 'l'ootb Paste," for tooth paste. Mesmin Cbemical ('ompany ........................ ........ 7.717 "Arnica Tootb Powder," for tooth powder. Mes-min Cbemical Company ............................ 7,71U H Dr. 'l'alley's Wonderful Discovery Live Animal Hoof Catarrb Cure," fora medicine. E. '.Palley .. 7.718 .. Game of Manila. " for a game. McLougblin Brothers ............................................. 7.714 .. Game IIf Stars and Stripes. or Red. Wbite and Blue." for a game. McLougblin Brothers ........ 7.715 .. Proteus." for cartons. for shoes, B. Rosenberg & Sons ............... ...................... ........... 7.712 .. Warranted Pure Homespun Macbine 'rwist." for thread, Moeller & Littauer ........................ 7,711 

PRINTS. 
u,Jacks On Square." for cigars. Havana- American Company ..... , .. , .. " ..................... " .......... 244 
.0 L���;:��i!:r��riJ�it:dc���;Jpr��r.)� C(����. t��;;.� pany ..................... , ............................ 243 

A printf"d ('opy of the specification and drawing of any patent In the fore,:wing list. or any patent in print issued SlDce 1863. will be furnished from thIS office for 10 cents. In orderinll please state the name and number 
of tbe patent desired, and remit to lrtunn & Co .. 001 Broadway. New York. Special rates will be g'!ven where a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in. ventors for any of tne Inventions named III the fore-
ffi�S�l�fic����i��� ���{ �Nl si��elitil: ����.f ���·���i instruction! addre!s Munn &. Co .• 3b1 Broadway, New 
York. Other foreign parenti! may al80 be obtained. 
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1�!M�!!�q���:����:�;:; 
Works, Camden. N. J. THE ESTERBROOK STEEL PEN CO. 26 John St .. New York. 

PROPOSALS. 
EAI.ED PROPO ALS WILL BE RE E1VED AT 

Lbo office 01 tbe Llgbt-Ho".e EngIneer Tomrldlls
vUle, N. Y .. until 1.2 o'Clocl< 111 .• Augu.t 7, 1000, lim tben 

����dtl�O�t..�ou�e?�O;::lt �'�rb��"tlO��.?rn <:�'%� 
an wttb .""cltlcaUon •. COlli • ot which wIth blank propo!iJ1J. und tilrr InlOrmullou. QUI), be bad upOn npplleatlon to D, P. ElEAI', LI Ul •• ('olouel. Corp" of En"lneel'8. . . A. 

50 YEARS' 
EXPERIENCE 

on Patents .sc,eu "Ii! patents. 
unn &. o. receive in tbe 

S\i�ntifi\ .Rm�ri\an. 
A handsomely iI1ustrated weekly. IJarg-est circulatIOll of any scientific journal. 1'erms. $3 a year; fonr months, $1. Sold by all newsdealers. 
MUNN & CO.3S1 Broadway, New York 

Branch Oflice. 625 F St.. Washington, D. C. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg., Franklin Square. New York. 

I CE Jiln�C�m:r�\ ���\:'rn!f::.
in

*'R�!IV"Iy�� MFG. CO. �99 Clinton Street, Milwaukee, Wis . 

���� TYPE WHEELS. MODELS a.. EXPERIMENTAL WORK_BMAU..IMCHINERV' NOVELTIES & ETC. NEW .. D &STENCIL WCRJliS 100 N"SSAU ST N,T. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED. 129·131 West 31st St .• New York. $75 Month and Expense8; no experience 'needed; position permanent; self-seller, 
PEASE MFG. Co.,Stat'n lOtClnclnnatl, O. 

D'AMOUR & lITTLlDALE MACHINE CO. 130 WORTH ST . .. NE.W, YORK. 
Make ;Uodels of Any lllacbine to Order. 

T U R B I N ES Ial'" Send for Circular ''In.'" JAS. LEFFEL & CO Sprin lr He ld, Obio U. 8. A. 
SPARGER'S WElDING C&�M'n(�¥eNA�; to Borax. Manufactured in Virginia and Colorado. D. 1. Bachman, Sole Agent, Drawer 771, Roanoke. Va. 

AUTOMATIC MACHINERY nUILT to order. Our facilities and ewerlence in this line are 
t:��Pit����i16r:�fa�������a] de���:ite correspondence. OTT. lUERGENTHALER COllIPANY, Incorpurated, Baltimore, !\old. 
Printing Press IUachinists wanted for England. 
t���h�l :n�g��l.:li�in�:��::����:��:l'e��V;ge�e w1�� dress Printing :Machinery Co., Ltd .• 15 'rudor St .. Londun, England. 

O. L.HOLOEN 
S 1336 BrACH St. PHILADELPHIA PA. 

REGEALEo. ICE MACHINES 'SH FIRST PA £. 5(IE.Nllfl(. AMERKAN Sf.PT. 2 139q 

..-...::: -- .... - ---- �-
_ .  - . ..  .. � - '  

Punctnre I'roofFoldinll: Boats. Adopted by  the U.S. War and Navy Depts. in March and �ept., 1800. Orily mf'dal and award at World's Fair. Beautiful models, perfectly safe for familY as w.ell as sPQrtsruen's use. Sails. centeJ'boards .. ruddsrs. Packs in small case. Send 60. for catalog, 50 enllravings, King Folding Canvas Boat Co., Kalamazoo,M.ch.,U.S. 

FOOS 
GAS AND GASOLINE ENGINES Ho�s�

o
P���er. Adapted for a11 power purposes. Lar�est exclusive Has EnJline Facto�y in A�erica. �"'.tabIished 1887. Engmes in stock for quick deliv ery In all prlnctpal Clties. 

Send for 11IWltrat«J: CaUllooue No.5. 
THE FOOS GAS ENGINE CO., Station A, Sp ringfield, Ohio. 

PltR�E VAP�R tAUN�Ht� 
1111Ie��!I�; E)tock Sizes 1Ho 22 foot. 
; Safe, Reliable and fully guaranteed. 

Prices $160 and lip. Send lor Catalogue. PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis 

GIVE SATISFACTION. Durable in Construction and Easy and Safe in Operation. 
117" Send for Catalogue 

and ilnvesti<;ate our claims. 
TRUSCOTT BOAT MFG. CO., SI. Joseph, Mich., U. S. A. 

FGR SA LE-Boilers, Enlrines, etc. l100-horse '�'ubular Boiler. 100Ibs. pressure, $390. 3 8O-horse Tubular Boilers. 00 lbs. pressure, 300. 1 �borse Engine, extra flne condition. . . 275. 1 7OJ..horse Feed Water Heater. Be rryman . 275 . 1 5OO·light 125volt Compound Wound D�amo, 275. 
A ",e]"iea 'f1�"i'i:�,"::13llr*r.l fJ�.�\i' ork City. 

FOR SALE-State Rillht., Roa.tedCotfee Pre.erver. Will particularly interest the large roasters. A pply to W. R. KER. Jr .• Patentee, Natcbez. Miss. 

KROMSKOP 
Color Photography 

Nature's Reflex! ''It se.ems almost a mirac1.e!" 
h To tbe d,lready �ong list of marvelous devices which will come intI) common eve"Y-day use must be added tblt �a:�:sn�or:::t lte::��:��ssc��dcekrolnsko 's Cameras. now ready. IlF" Send stamp for book'et. 
IVES KROlllSKOP COMPANY, Incorporated, 

1324 Cbestnut Street, Pbiladelpbia. 

NOVElTIES & PATENTED ARTICLES Manufactnred by Contract. Punching Dies, Special Machinery. E. Konigslow & Bro., 181 Seneca St .. Cleve1and,O. 
GRINDING MILLS ��Rar��� :�t��Pt;�: versal Eccentric Mill. Address J.�. & G. F. SIMP. 
SON, �'" Rodney Street, Brooklyn, N. Y. 

Also des.igningofspecial machinery. 
THEU. KOVEN, 285 Sherman Av .. Jersey City, N. J. 

LIGHT MANUFACTURING &£XP£RIMENTIIL WORK 

A-s H££.TM£TAL 5 TAMPING - PUNGHES& DIE5. 
UTOMOBILESANO PARTSrOR 5AMr, ,sPECIAL MACHIN£RY. INQUIRllS SOLICITE.D, 

OTTO KONIG!llOW- 4� MICHluAN5T tLlV£.LAND.O, 

GAS ��o GASOLINE ENGINES 
WATER MOTOR� 

BAGKU� WATtR 'MOT R GO. NEWARK N.J. U.S A 

Floats for Steam Traps 
lIer(" .. lell �eamle8s Copper Floats 

art' testt:d to 300 Ibs. per sq.lD. and warranted. 
��:�
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]IERCULJ<:S F),OAT WORKS, 
SprlngOeld. HaAS. 

IT ApPEALS TO BOTH THE AMATEUR AND 

SKILLED PHOTOGRAPHER. HAS MANV AD

VANTAGES. lV" SEND FOR CATALOGUE TO 

GUNDLACH OPTICAL CO., Rochester, N. Y. 
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