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is Solid Gold 
No "skeleton construction" or cheap sub .. 
stitute to be paid for at gold value. 

are made in our own complete factories; 
the works for the cases-the cases for lhe 
works. Our guarantee goes with everyone. 

� �r: 
2i j ewels, /, .:.......J'� X1 J ew els . - - -7 For Men. 

"The 400" Smallest,daintiest 
W oIRen's watch. 

Settdforfrubook"eutileto Watck Buyerr' 
Dueller-Hampden Watch. WorD 

s� Snuth Street. Canton. Ohio 

ELECTtUCAl EftllNEERI 
TAUIHT 8Y MAIL. Writ.. for onr Free lli ustrated Book. 
II CAN I BECOME AN ELEC. 

TRICAL ENGINEER?" 
" We tt-ach Electrir.al Engineerinl{, Electric Ltghttn.-, Ilectrlc Rallw.y., Mecbanical Enginel!nog, Steam Eogi· 
Deeriul(, Mecbanical DrawiDIl, at. vour home by mad. lOIUl.u_ iDcloned by: ThoB. A. Edison and etbers. 
ELECTRICAL ENGINEEI{ INS'l'l'l'UTE, 

Dept.A.184o.a4!1 W.UdSt. NewY .. rk. 

Scientilic American 
:Water purillcation apparatus, S. S. Prld-

ham ... .... .... ....... ................ 735,817 
Weather strip. W. A. Scott ...........• 735,913 
Weather strip, door. C. E. Meeker ........ 736,286 
Weed cutting machine. J. C. Walter .. .... 736,320 
Weighing machine, automatic. G. Hoepner. 735,979 
Well borer. R. E. Brown .... .... ......... 736,20 1 
Well drilling apparatus. H. Kelly .... .... 736,26 7 
Well drilling machine. I. S. & D. S. Ausher-

man •.•..•.........•.................• 
Well drilling machine. R. D. Patterson ... . 
Well reamer. deep. P. Higgins .......... . 
Well strainers, means for clearing, M. J. 

Clark .: ............................. .. 
Wheel balance, apparatus for testing, C. 

J. A. Hel .. , ......................... . 
Wheel tempering apparatus. A. F. Howe .. 
Window, J. H. IIlcIlroy ............... .. 
Window cleaner's safety support, H. K. 

Whitner. reissue .. .. ................. 12,146 
Window platform, W. S. Sherwood ...... .. 735,915 
Window screen. W. C. Hlerlng .......... 735,976 
Wire, covering, R. Varley .... .. ........ 736,178 
Wire fabric making machine. G. Langer ...• 736,118 
Wrench. C. C. English .................... 735,734 
Wrench, D. E. Painter .................... 736,143 
X-ray tt be. R. Friedlander .. .............. 736,0 86 
Yoke attachment, neck, S. I-earson .. ...... 736,146 
Yoke counter stop for artillery carriages, 

neck. F. Wenke .. .. .... ....... ...... .. 736,182 
Yoke. neck. R. Jones .................... 736,109 
Zinc or other ores, treatment of, W. B. Mid-. dleton .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 735,894 
Zinc ores, manufacturing spelter from, O. 

H. Picher ............................. 735,903 
Zinc ores. treating. C. V. Petraeus ......... 735.902 
Zinc ores, treatment of, C. V. Petraeus ... 736,0 0 8  
Zinc oxlds, smelting, C. V. Petraeus ....... 736,0 10 
Zinc, etc.. treatment of ores containing, C. 

V. Petraeus .......................... . 

DESIGNS. 
Bottle. J. Alland ........................ .. 
BOXE>s, etc., cover for puf(', T. W. Foster ... . 
Bro��h�r

ut��� .. �� .������. �����'. �.
t�: , 

. . �' .. �: 
BrUShes, etc., back for hair. T. W. Foster .. 
Brushes, mirrors, etc., back for, L. C. Hil-

ler ................................... . 
Buckle. belt. L. L. Prahar .... .. .... <16.486. 
Button hooks, etc., handle for, T. W. Foster 
Dishes, mount for. R. R. Klnt • ..••........ 
Finger ring. G. H. Horth ............... .. 
Stove, W. L. Mersfelder ................. . 

TRADE MARKS. 
Anesthetics, certain named. J. B. Bengue. 

40,904, 
Beer. George A. Bohrer Brewing Co ..•... 
Bricks, certain named building, H. Huen-

nekes & Co . .......................... . 
Butter, McDermott-Bunger Dairy Co ..... . 
Cigars and stogies, Crusader Stogie Company 
Confectionery, New England Confectionery 

Co . .................................. . 
Cotton piece goods, Arnhold, Karberg & Co. 
Dental bur.. G. Scharmann ............. . 
Flour, wheat, F. G. Atkinson ..•........... 
Foods, cereal breakfast, Postum Cereal Co. 
Games played with cards, Parker Bros ..... . 
Gum, cheWing, Royal Remedy & Extract 

Co . .................................. . 
Insecticide, certain named, M. A. Hunolt ... . 
Linings, Burton Bro.. & Co ............... . 
Medicines for the treatment of certain named 

dls�ases, D. J. Johnston .............. . 
Mineral water. Berry Hm Mln�ral Spring Co. 

of Virginia ........................ .. 
Oil, olive, J. Devoto ..................... . 
on preparations and tonic medicines. rod 

liver, M. Casper .................... . 
Pens, writing, W. C. Robertson .........• 
Perfume.. P. Westphal ............. 40.891. 
Pomade and skin food, Tabler Chemical Co. 
Pumps. S. C. Davidson .................. .. 
Remedies, eye. J. B. & G .  W .  McFat-

rich ........... ; ...... .. .. ............. . 
Remedies for tuberculous and catarrhal com-

plaintS, R. Schneider . •  . . . . . . . . . . .  . 
Remedies, headache, N ... Lodor .. .... 40, 896, 
Remedy tor certa In named. diseases, in ter

ual, White Herb Medicine Company ...• 
Remedy for coughs, colds, and lung troubles, 

M. S. Knee ...... , ... .... .. .... .. ... .. 
Remedy for parasites, external, H.' E. 
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Luxury and Economy for all. 
Williams' Shaving Stick supplies 

them. No cup required. Just a 
brush and the shaving stick. One 
stick furnishes over 300 shaves. 

25<. 'if all druggists. 
The J. B. WILLIAMS CO� OIastonbar)', Coma. 
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G. CRAMER DRY PlATE CO. 
ST. LOVIS, MO. 

SEALED PROPOSALS WILL BB RECEIVED A T 
the o6\ce of the Light H01lll8 Bnlllneer Tompkins

ville. N. Y., until one P. M., August 31, lii1Ia; and then 
opened, for fnrni.hing matenlll and labor necel!88l'1 for 
moving. erecting and remodelllUl keeper's 

%
uarter. I&t 

ge.!,<'J;d:.�·������.:a\'t�'g�·!���noJ·w'm�h�WI�ii 
blank propo88l. and «tber Inform ation. may be haG upon 

�rJ'��":��°t, .:t!l�en::; !�f:�':.rv��o':j;il'£IAo� �� ROSSELL, U. S. A.. J!lnglneer Third Light Honae 
District. 

w A����;;:.Xeo.oYI:!�����S!n ��n�tto: �lt 
be held III the Nllvy Yafd, WNhlngton D. C •• Augqst � 
1!I03, to 1111 tbe above positions. For applicatIOn: alid 
further Info rmation address. .. Commandant. Navy 
Yard. Washllll!ton, D_ C." 

MATCH MACHINERY. 
BIG MONEY IN 1lATflBES. 

We manufactnre everything pertalnlDII: to the busi
ne ss. The Ven Latest hoc_ We w\Jl furnish 
a manager or teac h any pnrc huer t he bu sine ss. 

F. W. MURPHY & BRO., 
1118 Ashland Block, Chicago, Ill .. U. S. A • 

BUILD E R S £.'!�c::t!.. ���Ir::l�lon�S::!T: 
oped. THE FENN -[,!ADLER MACH. co., Hartford. Conn 

Metal Patterns andModel& 
�J:,��ta'l"=r.
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�:Jg�ri ��: 

THE C. E. WENZEL CO., 313 Market St •• Newark, N. J. 
Are you Interested In Patents, Model "r Experimental 

worl<? Our boOklet e ntlt len 

WHAT WE DO-HOW WE DO IT 
w1Ilbssentto you on request. 

KNICKHlf.(J':"�. Yr!'!:. IN�w wl:"�S. Iae., 

MODELS" EXPE,,'MENTAL 3tiiRK• 
inventions develuped. Special nery. 

E. V. BAILLARD. Fox Bldg .. Fra�klln Square. New York. 

Model M�hblery aad bperifneatal Work. 
W. H. CRAWJ'QRU. 19& Broa!lw,"y, New Yo,rli: eny. 

�:1�� ""A� F"--_, ,� �PE: MA:h 'tR� \'OQ'L 
\, tAC'E>::'MrNi,'.,l''rCRr UI�,) � -, ST·r�..J �s pO�IVPT V � � _ ·M U '-" .;,''.'.'r ·, \ � C� " '  'i 1(, ', � -'  

MODEL AND EXPERIMEttTAl WORK. 
Electrical and Mec ha nical InBtnlments. �mall Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 

TVPE. W EEL •• NODILI EXP'iltIMtNTAL wa _ NO"El;' lEa IoTe. ..&w '1DM aTEfaL W • laD U ! II. 

�::::����������������� 'Re.-.!�;
I�� r· i:h�' �;jr�' '0'" '�';"t�i�' ;,· ... ��d· ',u-';' 

� eases, Miller & Stone ••.•..•..••.•••••• 
Shoes, leather, Siegel-Cooper Company .. :., .. 
Silk and silk mixed dress (;oods and linings, 

40.90 2 
Offices in 

40.894 
40.885 

New York: 32 East 10th Str_t 

Chlcajlo: 1211 Masonic Temple 

San Francisco: 819 Market'Street 

I 0 E A � !�!e���!�� .. �O!!!-! . � Inll', Elect Ie Platln\r. 

Statnping &. Tool Co •• La Crosse. Wis. 

Sails OD a tight wire; goes about automatically a& 
each end; keeps in motion u lonJr as the wind bio ... 

The Latest Scientific Toy. 
FaaclnatlDg to old and young. BeantifoUy made. 

SlDa le, fl.I>O f. o. b., N. Y.; 
Pair, r .. racln&'. f8.00, prepaid. 

Send for deacrlptivtS bookl.t free. 
FRANKLIN MOBEL SHOP, 128 W. 31st Street, NBw YOBK CITr. 

INVESTORS 
.eslrlng to rea lize the Large Interest and ProlltB 
possible In legitimate Mining. OU. Timber & Smel
ter Inve s'me nt s and Dividend-paying Industrial 
Stocks, liBted and unlisted, 1Ihould send for o ur 
BooklelB. giving full Information. lIlalled free. 

DDUGLA6.. LACEY & 00. 
Baallen • Broilers. 66 Breadway. New Torll 

Tra.de Marks, 
Desljlns. 

Copyrljlh ts, Etc. 
Anyone Bendlnll a .ketch and depcr la tlon may 

qu lcldy ascertain our opinion free w hether an Inve ntion Is probably l:tentabl". Communl_ 

:�':.�r:�lbl';f���� f1J�=�pa��� 
Patents tal<en throuIlh MUNN & Co. receive 

Special N otlce, without c hA.Ne. in the 

SCientific American 
A han dBomel y Illustrated weekly. Lalllest elrca-'atlo n of any sclentillc Journal. Terms, 13 a year; four mo ntb s, IL Sold by all ne .. Bdealers. 

MlINN & CO.381 Broadway, tlewYork 
. aranoll OOIoe, G6 F St, W ... h�ton, D. C. 

Burton Bros. & Co ................... . .  
Stencil duplicating machines and parts there-

of. Neostyle Company ................. . 
Telephones and telephone annunciators, Elec

tric Gas Lighting Company .•...••.••.• 
Vermin, paste for destroying. H. Ehrenslng 
Whisky. Scotch, P. Dawson • • . • • • • • ••.••• • • • 

LABELS. 
"A. J. Bargahlser's Chick Hen Cholera 

Cure," for cholera cure, A. J. Bargahiser 
"Banquet Leaf Lard," for lard, Western 

Pllcklng Company .................... . 
"Bommerlunder Cherry Cordial," for cherry 

cordial, H. Jensen .. .•••••.•••••...... 
"Cubano8 Cigarros," for cigars, Central 

Litho. Co . ........................... . 
"Dr. James English Cooling Powder & 

Remedy Co," for powders, Dr. James 
Engli.h Cooling Powder & Remedy Co .. 

"Elegantes Cigarros," for Cigars, Central 
Litho. Co . ........................... . 

HExquisitQs Clgarros," for Cigars, Central 
Litho. Co . ........................... . 

"Foxhall/' for Cigars, Seeman Brothers ... . 
"Helmon's 4B' Sugar," tor mediCine, P. 

Helmon .............................. . 
"Howard's Hygienic Healing Flesh Soap," 

"Me��; sO::i l,�' �'
o� o���I';g " g�;�: . 'R�y�i 

Remedy & Extract Co. .. .... .. .... .. . . 
"Money Back PDe Cure, " for medicine, 

Levlnger Drug Co. . ... ............. .. . 
"New Wonder," for cigars, Seeman Brothers 
"Purina Health Cocoa," for cocoa and choco-

late products. Ralston l'\Irlna Co .....•• 
::t::i\�� Il�·� e��r cI�i r�:"'�h:i d� c�ml,�� : : : : 
�'Smoter'8 Protection," for cigars. M. Neff . •  
"The C. G. Smith Tender Feet Shoes," for 

shoe •• C. G. Smith ................... . 
"The Vpry Best," for cigars, American 

. Lithographic Company ............... . 
"Watermelon Jelly. Nature'. Palatllble 

Speclllc." for medicine. H. W. Wilder 
Co . .................................. . 
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"Dr. Jame. Enj111sh Cooling Powdet'll for TeethIIU< Babt .... " for powders. Dr. James Eng-
11sh Cooling Powder & Remedy Co......... 803 

"Electrilled Elxtrl&ct of Beef." for extract of 
beef. R. D'Unj1er ........................ 80 4 

"Revelation Brand, H for carbon paper, General 
Manifold Company ......... .. .. • .. .. .. ... 80 2 
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In print I ... ned since 1863. will be f11rnlshed from 
this office for 10 cent., provided tt.. name anil 
number of the oalent d .... lred and tbe date be !liven. Address Munn '" Co., 361 Broadway. New 
York. 

Canadian pat8Du may now be Obtained hy the In
.. entot'll for any of the InventIon. named In thp '"rp
g<o111" 11ft. 11'« term. aDd furth er PIlrtlculare 
add_ )(1l11li • Co., 811 �, ... � • 

, $ I 00. to $300. MONTHLY. 
OUT booklet 0 n "Ren.f .... .... t Trou ....... con
tains v'aloable Buglestiona on tbiB subject. It Ie 
FRII: fOT the asking and you bad better lend for G 

FOOT TROUBLES 

KeD and 'Women. Salesmen. Manaien aDd General 
Agen.... Delightful bultne81 year. ,��Dd. Suellert 

lettiog nob. Write today for ..... d-aew 
ytlS .�de:Jieel..:}.�g.. :� ma::� 

it  to·da,.. 
. 

CHICACO ._ .TORIE .UP .... V CO., I_ 
••• FI .... A... Cb,-

well :J:ertlsed. �adona1 repul&tloo. hlly 

�ar:::..�prr:tiiOO;&)�ht(1��:..-: 
FBE& Any eDergetio maD or woman can 
.etaoodpoodtl .. a,P87 ........ '"

WORLD lIU'Q. Co., . 

81 W .. rld Blda., Cmebmatl, Ohio. 
DIE", TOOLS. MODELS and Special Machln
er.1', Metal8peelalt,les and Stampinll8 mannfactured. 

HOEFT &; MOORE, 85-87 F1tth Ave.. CbiC8jlo. Ill. 

Twenty-Third Edition Rmaed and Greatly Enlarged. 

Experimental 
Science .... :: :;'�ne 

2 Octavo Volqmea. 

J,lOO Paga. 900 lUusttatiOll8o 
Cloth Bound, Postpaid, $5.00. 
HaU Mor� Postpaid, 7.00. 

Or VolUlJ)eS Sold Separately J 
Cloth, $3.00 pet' Volume. 

Half Morocco, $4.00 ocr Volqme. 

E

XPERIMENTAL SCIENCE is so well known to man:y of out' 
readers that it is hardly necessary now to give a descn{ltion of 
this work. Mr. Hopkins decided FOme months ago th·at It ."uId 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modem times migh t be fully 

described in its pages. Since the last edition was published. wonc1erful 
developments in wireless telegraphy. for e:umJ1le. liave been II\llde. It 
was necessary. therefore. that a good deal of new maUer should he 
added to the work in order to make it thoroughly up-ta-date. and with 
this object in view some 200 pag�s have heen added. On account of the 
increased size of the work .t has been necessary to divide it into two 
volumes. handsomely bound in buckram. It may he inter�in" to note 
the following additions that have heen made to these vo lumes; 

·Volume I contains in addition to a large number of �mJ> le. well 
illustrated experiments. a full description of a 3( H. P. e lectnc motor 
made expressly for illustration in this edition of "EXPEIU¥RNTAL 
SCIENCE." It is an ENCLOSED SELF-REGULATING electric motor for a 
Ilo volt circuiL It CRn be operated by a current from a no volt lamp. 
socket. vielding a fu ll � H. P .. or it mlly be used as a dynamo, fun';sh
ing a cUrrent capable of operating three rlkaudle wwer, no volt incan
descen t lamps. The cottStruction of the machine is perfect e.IIBWth to 
admit of enlarging or r-educing its size if desired. 

Volume II contaius much on the general sUhject of e lec tricity. 
besides new articles of RTl'at important-e. Amonll these the subject of 
a lterna te current machinerv is trea ted . WirelesR Telegraphy a,nd Tete

. phony receive attention. Electrical Measuring Instruments. 'l:he Electric 
Clocll:, The Telegraphone. Experiments in High Vol tage. The Nernst Lamp, aud MeasurllJg the Heat 
of the Stars are all thorough ly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers. students. experimenters aud aU others who desire a general knowledge of Phys\cs or Nato. 
ral Philosophy. 

SEND FOR DESCRIPTIVE ClRGUL4R. 
MUNN& CO.. Publishers. 361 Broadway. New York. 
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