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Students :lre taug;ht by l'OrresI)otHlence all 
uranche� of Electncit\, at home from text 
uooks prepal'ed iJy the'Lest practical experts, 
under the sup�r�'isiou of able and experi-

enced electrical engilleers. Thollias A. 
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We teach also IVlechallicaJ Engineering, 
!\lechanical Drawing, ek-. 

The EJe(.'triclil Engineer IIl�titllte of (;or
rel!lpontielwt' I"jiI,trtl(·tlon� Dept. A, 240 

"'('iii' 2Sd Str .... et, .xew York. 

L AW
l!!S��I�rct�e�co�m�!i� Law Courses. Guarantees best instr ctionever prepared. Indorsed by st udents and attorneys everywhere. Easy terms. Beg-in now. 

NATIONAL CORRE SPONDE NCE SCHOOL OF LAW. 
38 North Pa. St" Indianapolis. Ind. 

. 

THE Worcester Polytechnic Institute, 
WORCESTER. ltIASS. Courses of study in Mechamcal, Civil and Electrical 

i��g����ntm:�rs ���:ri:�rb' :fa�e�a:��f1�e.t }��:: Expenseslow. 33d year. l K. MAItSHALI" Registrar. 

PREMO� 
"'-CAMERAS 

Combine compactness with 
rigidity. and are made of bestmatel'ials in every part. 
'rhe Lens and Shutter are s(>ociall y designed. 'rhey can be secured on no other 
camera. 
Price S 1 0.00 and upwards 

Automobiles-- .. 
'rhe SCIENTIFIC AMERICAN for May 13,1899, il!!l 

devoted mainly to iJIustrationM and detailed de
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan. 
ics of the bicycle and detailed drawings of an auto� 
mobile tricycle. Price 10 cents. 

'rhe following copies of the SCIEN'J'IFIC AMER
ICAN SUPPLE)n�NT g-ive many detail8, of Auto
mobiles of different types, with many illustrations 
of the vehicles, motors. boilers. etc. 'llhe series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 993, 1053, 1054, 1055, 10 56 ,  lo.�7 
1058, 1059, 1075, 1078, 1000, 11l82, 1083, Hm, 1100, 1113, 

1122, 1178, 1195, 1199, 120 6, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article JZiving 
fuU data as to operating costs of horse and eJectric 
delivery wagons in New York City. Price 10 cent.s 
each. by mail. For sale by all newsdealers or 
address 

MUNN &. CO. Publishers, 
361 BROADWAY, NEW YORK. 

ir�J;b'll�i'p l� i�;t'\'e��!�l; carbide pot is marked so the quantity is easily Ilaug�d. 
THE EASIEST LAllIP to light, because the water feed is p('rtectly controlled by a lever. 
THE EASIKST LAIUP to clean, becau8e thp reflector and its glass protector are removable by Simply pressing a button. 

DON'T FOOL WITH OTHERS 
or Send for Catalogue, 

Miller & Co., 
MERIDEN, CONN. 

Wells. automatic casing perforator for deep, E. A. Hardison .............. , .......... , ............. 650,318 Wells, automatic dumping bailer for deep, E. A. . Hardison..... ............................ .. ..... 650.317 Wbeel, W. �'. Moss . .. ... . .......... .... . . ...... . . 650.2 64 Wbeel brake. G. Cattaneo ......... .... .............. 650.228 W indmilJ. A. E. Benson .... . ... . " .................. 650.032 Windmill. E. }l�verson ............ . ......... ..... _ .... 650.041 Windmill. C. H. Herod ................. ...... " ..... 650.011 WIndow, J. Horsfield." ....................... .. ". 650.35 6 

��l�gg:·f���:1��.&J.HJ:�fide��·I:�8:::::::···· . _:::: �gg:8:'� \Vire stretcher. ,J. Hocker . .. . ... _ .  _ " . .. . . .. . .. . . 1)5(j,:{2:! \Voodell rod� intu rope form. tWisting. A. H. Urdway ..... " ........................ ,,, .... ,, .... 650.2 6� Wooden surfaces. decorative treatment of, H. Buy ten ............................................. 649.978 Wrapping machine, A. Smith ............ . .......... 650.27!-) Wrench. !See Pipe wrencb. 

DESIGNS. 
Arm rail, A. C. Kinzinger ........ .................... 32.704 Axle for wagons or carriages, rear, W. H. Emond. 32.70;'; Bath tub. W. J. J. Bowman ......... ................. 32.713 Bath tUb. W. C. Peet . . . . .......................... , ... 32.712 Bicycle crank and sproket wheel. C. Allman ....... 32.702 Bicycle lamp bracket. C. K SmIth ................... 82.t1.l9 Bottle guard. K ,V. Morllanthaler ... .............. :12.081 Chair. dressing, W. W. Putts ......................... 3l.714 Dental cabinet. W. E. Harper ...... ................. 32,715 Dial face, L. W. BaldwIll ....................... 32,683, 32,68' Gasket or packiUg for joints of pipe or other ap-paratus. C. H. Merw�rtb ................. . . :-32.695. 32,696 Gasket or packing for joints of pipe or other ap-paratus. Merwarth & Conlin .............. 32.6W, 32.698 Hinge member. J. If. Coliins ... ........... ........... 32,6Yii Hing-e member. gate, S. 'r. Cast ...................... 32. 694 Hook. clip. A. H. Kincey ....... ................... ... 32.6�MJ Hook or rack. hat. C. E. Hubbard .............. ..... 32.ti89 Horsesboe pad, W. Killion ........................... 32,70 6 Hose nozzles. support or holder for garden, J. C. },udell., ....... " ., ................................. 32,6�1 Inkstand. S. M. Hosin ... " .... ....................... 32.682 Label. N. Witsch . . . " ...................... ......... :12.675 

h�Je:���;e��:·f�J;��I?: .�:.�:.��::::::: ::��:���: �1:�¥ Plow pOint, '1'. J\. Womack ............ ............... 32,707 Radiator. J. }-!'. 'rbompson .... ........................ :�2.710 

�;���g�,��e�. SA?1,����.b �' .. ' .. :'.',::'.:: : .... ::.:::.,.,:::::: ��:�� Skirt hanger, 1\1. A. Heimann .... . .......... ..... .. . X2.688 Spoons. forks. etc .. handie for. J. Smith ... 32.67 6 to 82.6811 St.ove lire pot. A. B. Clunies .... . . ......... . .. . .. . .... 32.709 Stove top shelf. J. S. Vall Buren .......... " ......... 32.708 'rruck frame, P. M. Kli ng ............................. �2.705 rl'ypewriting machine top plate . •  J. li'elbel. .. , ...... 32.687 Velocipede crank arm. (tauber & Price .. ..... 32.700, 32.701 Washboard, J. M. Davidson ... .. .. ................... 32,711 

TRADE MARKS. 
Aluminium, C. W. Leavitt & Company ... .. . ........ 34.686 Bakery products, certain named. Fleischmann's Vienna Model Bakery .. " .. " .. " .. "" ... "."." 34.668 Blood purifier. E. B. Hupman ........... ............ 34.679 

����l�J'u��flo�rs: Cp�;��ve8:' iirid' 'coildiineiits: 'Erie 34.680 

Preserving Company ........................ ...... 34.669 Cement and plaster. Acme Cement Plaster Com-pany ...... .. .................. " ............. ...... 34,(,85 Cleaning and polishing- preparation, J. M. BaiL ... 34,6 84 Cleaning and polishing windows and glassware, mixture for, J. W. Green................. .. . ... 34.681 C,)fI'ee. J. B. White ...... " .... ...... ". ,., .......... 34m:; Collars and cuffs. Cluett. Peabody & Company .... 34,662 Dairy products. CE'!rta'ln named. A nglo*Swiss Con-densed Milk ·Company .. . . . . . . ........ "" .. " .... 04,670 Fabrics. textile, Reuter, BrockelmaUll & - Com-pany ......................................... " . .... 34,664 Fiber. certain named receptacles for. Walrus Fiber Manufact,uring Company . ...... . ........ . ........ 34.689 Hair'restorative preparation, .b'. P. Kern Chemi-cal Com pany . ..... " " ................... " ....... 34,678 Hai r tonic and skin lotion, E. Alvarez & Com· pany.. ... .. ............ " ." ........................ 34.677 Linen crash toweling, Stevens Linen Works ....... :14.66il Medicine for certain named diseases. M. IC, Game. 34,681 Milk. condensed, Consumers Preserved Milk Com-
Oil ��gaUCi8: cod'iiver','Ei' ";adbam::::::": ::::::::: �t:gn Paper. certain named. J. F. Lester ... . ; ............ �4.66S PhotographiC materials. G. Gennert . . . ........ ..... 34.666 Printing machinery. color. P. Orsolli. ....... . ....... B4.690 Remedies for certaIn named diseases, W. If. Wil-liamson ..... .................... , .................. 34.68:l Slate. certain named articles manufactured from. Carbo lane Slate Company ........................ :l4.H87 Soap, Citrus Soap Company .......................... 34.675 't'ea, J. B. White . .................... . ... . ........... :14. 672 'llires, rubber. Goodyear '),11re and Rubber Com-
TOifeatnlrej:;aratio'n; ",Yard' &'Cr'es8weii:::::::::::::: �t�¥9 Typewriter supplies. certain named, Crescent Typewriter Supply Company ................ .... 34.667 

LABELS. 
U Admiralty Whisky," for whisky, Wittemann Brothers ....... " .................................... 7,MB .. Athlete Whisky." for whISky. Wittemann Broth-ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,555 " Burbank's Embossing CompOSition," for an em-bossing composition. J. P. Burbank .......... .. 7,567 ,. Celery Rock and Rye." for alcobolic ormedicinal compounds. Wittemann Brothers ................ 7 ,557 .. Cognac Brandy." for brandy. Wittemann Broth· ... _. ers ....................... . ......... ..... ............ 1,558 ., Columbia WhISky." for whisky. W ittemann Brothers ....... ..... " . ... ....... " ............... 7,552 .. Drag-on Pure Rye," for whisky, Wittemann Brothers ............................................. 7.553 
•• �ddysilk." for dry goods. Eddystone Manufac-turing- Company . . .. ......... ....................... 7,542 "�ureka Eye Water," for eye water. F. M. An. drus .......... ".. ........... .. .................... 7,56B .. Eureka Hair Restorative." for n hair restorative, Eureka Hair l:testorative Company .... ... ...... 7.564 .. Howsilki," for cotton fabric, Sweetser. Pem-brook & Company ..... " ... " ... " ... " .... ....... 7.543 ., lOll a," for cotton lInings. Millville Manufactur-lng Gompany ................... " ......... ...... .. 7.541 .. Kentucky Whisky." for whisky. Wittemann 
.. Llirti't���Z:' 'Poiis'h' 'for' 'p'r'ecious' ·�ietai8:·j· 'for' a 

7,556 

polish. }j'. Enllist ..... .. ..... . . ....... ........... 7,568 " Lightning Tire 14'luid." for a tire fluid. M. H. }l-ay & Company ............. . . .. . . .. . . ... ........... , .. 7,56U 
•. Lily Brand." for tape. Krout & Fite Manufactur· ing Company . . ............ ... . . ... " ............... 7.544, 
H M. F"ritz & Sons Frit z." for Cigars. M. Fritz & Sons Cigar & 'fobaccf) Company . . . . . . . . ..... ..... ...... 7,5 4 6  " MOllopolitan Mantle," for mantles. M. G. Wein-berg.. . .. .. . .. . .. .. .. .. .. . .... . ...................... 7.545 . . Neptune Club Whisky," for whisky, Wittemann Brotbers ...................... , ...................... 7.554 .. Neva." for linings. Millville ManufacturingCom� pany ....... " "." ................................. . 7.5(0 Old St.ock Port Wine." for win�s. Wittemann Brothers ... . " ................................... " .. 7.559 
.• Pearl of Myrrh." for a toilet wash. S. C. Merrill .. 1.56;,} 
.. Pluto," for natural sprmg water. Henry Drug Company, ... ....... "......... .. ................ " 7.560 
.• Premium Whisky." for whisky. Wittemann Brot hers ..... ' , , .. ' ... ' .............................. 7.551 .. Schenlp.y ClUb." for whi�ky. W. C. Gundeltlnger. 7,547 ., SUll �hine Liquid Bluing," for bluing. Dougher & Brecbet... .. .. . . .. .. .. .. .. .. . .  . .. ............. 7,5 66 .. 'rhe Converse Cure." for a medicine. Converse 'rl'eatmellt. Institute .............................. . 7.562 
•. Triumph Whisky." fol' whisky, Witteman Broth. ers ................................... " .. "....... . . 7.5(9 .. (2bc) Twenty-five Cent Chill Cure." for a medieine. Mayfield Medicine Manufacturing Com-pany.... ..... .. .. .... " ........................ 7,5 61 
•. VICtory Whisky," for whisky, \Vittemann Broth-ers ............. , ..................................... 7.5.'IO 

PRINrs. 
.. Harper Dental Cabinet," for dental cabinets, G. L. Port & Company .............................. ....... 2 2 6  

A printed copy of the specitication and drawing of any patent in tile foregoing list. or any patent in print i�suect since I86.·1 will be furnished from this office for 
10 cents. In ordering piease state the name and number of the patent desired. and remit to )-lunn & Co .• 361 Broadway, .New York. Special rates will be J!iven where a larg-e num1,ler of copies are desired at, one time. 
v��O�����!1�ya���t8e tt��e����: ii�:�ae�l btb!hf���-going list. provided they are simple. at a cost of 140 each. If cQ�plicated th� cost will be a little wore. ·For full instructions address Munn & Co., 361 Broadway. New 
Yor'- OUler fon\ill �tenl.a lIlaJ aIao 116 obtl\lned. 
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A Goodform Closet Set, • 
will make your eloset look like this picture. Try it six 
months. Money back then if you say so. 
LADIES' SET-12 Garment Yokes, 12 Skirt Hangers, 2 Shelf 

Bars and 2 Loops. (See loop on door.) 
MEN'S SET-12 Garment Yokes, 6 Automatic Trollsers Hang

ers, � Shelf Bars and 1 Loop. 
Sets, $il.OO each--two in one shipment, $5.50, express paid. 

Our Trousers Hanger is much prized by gentlemen; sample 
30c.; 4 for $1.00; 6 and 1 Loop, $1.50, prepaid. 

Sold ill tirst·class dry g-ood� store� and by ('lothiers and furnishers. If you cannot, buy them from a dealer in your town, remit to us. Mention your deaJer's name. \Ve send free an illustrated descriptive booklet. 
CHICAGO FORM COMPANY, lOJ La Salle Street, Chicago. 

WHY doesn'tJonesgetdowllto business 
_tAri. ;�;��,� �g� f�Nr abo��[�I�I����lT�� PROPOSALS. 

running a puzzle department? 
THE AMERICAN SEA��ffire��;��1.�ht�J���eBE�grn���\;.��g li: $10 TYPEWRITER trict, Post Office BuHd in!!,. Baltimore, Md until 12 
b as well made as the hi!lhest- , 9 'clock. 1\1.. JUl:e 14, 1900, and then opp.ned, for furnish
pl1ced machines. but more sim- lug the matermlR and labor of all kind� necessary for 
pIe. It has stood the test; tleven the erection. and ddivery of the Hooper Island Light-

'th t t·t hou.se . .l\1d .. I� accor.dance with plans an(j specificati'lns. b�%�arl..3�a���ogl:'�r�free:. COPles of whlCh. WIth blank propo�a"ls and other infor� 
A 

. 
T 't c mali on, may be had upon apphcation t.o 

"33.000 IN US'!':." 
meJ�gt�� B!taed��:,r Neo:-¥���: IV. A. JONES, Lieut.·Col., Corps of Engineers. U. S. A. 

Sieve Attachment for Eaves-'t'rOlllchs. Prevenrs ICE ���(��.m::;:;.., \r�'t·rn:l�':.inli�H��eit�.f.t:" 
ber���'ht�t��b��s:[�):i�a���g�l���_��gu�h).ug-�ad�l�f �H·(;. C()., bil!l Clinton �treet. Milwaukee, Wis. 
tin at cost of 2 cents per foot and greatly increases the durability of the U'utters. Keeps cistern water free from contamination. Patented February 20.1900. Patent for sale. A good side line for manufacturer of tin or wire g-oods. JOHN L. MARllIN, invenvor. '1�iptonville, Tenn. 

50 YEARS' 
EXPERIENCE 

Anyone sellding a sketcb and descriPtion may quiCkly ascertain our opinion free whether an inventi.on is probably patentable. Communica� tions strictly confidential. Handbook on Patents sent free. Oldest agency for securing pat.ents. 
sp�C%1���i�:�:it�g�r���r��i��1 t:e Co. receive 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly'. I .. argest circulatIOn of any scientific journal.· Terms, $3 a year; four months, $1. Sold by all newsdealers. 
MUNN & CO.361 BrOadWay, New York 

Branch Office. b'2ii F St .. Washington. D. C. 

T U R B I N ES 
I!:r S

. 
en.l for Ch'cular "M." 

J4S. LEFFEL & QO 
Sprlllll'fieIil, Obio, U. �. A. 

I����� !TYPE WHEELS. MODELS "'-EXPERIMENTAL WORK_6MAlLrMtH,MEIiff _�� 8. ETC. NEW":Of!: 5TENCIL WORKS JOO NASSAU 8! N.Y. 

SAW HAMMERINe 
instructIOns. Prepaid on trial. ONLY to filers of experience and mill owners. MINER. I .. umberton, Miss. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write lor CircuL r 

PARSElL & WEED, 129·131 West 31st St .. NewYcr�. $75 Month and Expen8e8; no experience needed; position per�aneD�; s�lf-seUer, 
P}o�ASE MFG. co .• Stat n lO,CInCInnatl, O. 

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

D'AMOUR & LlTTLEDALE MACHINE to. 
130 WORTH ST . . NE.W YORK. 
iUake Model .. of Any IHacbille to 01'dCl', 

- D. L...HOLDEN 
.: 1336 BEACH Sl. PHILAOt"LPHIA·PA. 

RSEGEALED ICE MACHINES 
SEE nRsT PA £: 5 t�'r�tT1nc. AMERICAN SE.PT. 2 139q 

Ninety per CAPE NOME GOLD output wiII be dredged 
cent of the out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's AJilahraJllatol-s. The onlr machines t.hat have stood the most exac ing tests of pr.actical miners. 

KROGH MANUFACTURING CO. �!�e��e�!e:�;sB�ifJ�r;,an Francisco. 

In dally operation at the works. Builders of modern MINING. DRAINING and IURIGi\TION 
MACHINERY of highest efficiency. ar- i;end for Descriptive Catalogue,' 

Agents 

W hy 
Not 

The Standard. 
��: a��ICo���i�l;:r�� er. No drip to soil linen. No f a II i n golf . 

Wanted �c�:�Jl��t�h5�::f� 
Standard 8trnlner Co. Dept. K. 37 M a i d e n  
Lane. New York. 

Make Rubber Stamps? 
th������J�r!:a���ge�nsi��yc�iiil;:r�i{i��ld�;e�!?� Chicago. Simple process. Large profits. Ci'l'culars free. 
Barton MIg. Co., Dept. A, 338 B'way, New York, U. S. A. 

MERITORIOUS INVENTIONS financed or patents sold outright. Capital furnished 
Ig�d;�g�n�ni�1ffJ����a��frlc��r�e�;oc�rt�d�k itc:ic{i:��� bonds sold. We transact all business OIl commIssion strictly. No advance fees. PETER WHITNEY, 100 Broadway. �ew York. 

FOR SAL E I -����?,��t:;::�·t���u::��J£I!�en-��e:� good discount. 1 new Buffalo Motor Carriage at a trade. 
2 and 4 Passen��r Carriages to let by the month for pleasure and advertisiwr purpose8. W rite for particulars. THE BOSTON AUTOMOBILE CO., 
Bar Harbor, Maine. 

MEDIUM-SIZED AUTOMATIC or similar machinery built to order. Our facilities and experience in this line are exceptionally advantageous. 
:Je �n�i�ee;orr�Fq,�d:l���:T�Ae£�Rs 3b�i)��Y: Incorporated, BaltImore, Md . 
Magneto lor Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearin�s. Dust 
and moist.ure proof. Brushes self-adjusting. Mate· 
rial and workmanship the REST. I(jf" Gu ARANTEED 
FOR ONE YEAR. Send for circular and price list . 
GII)I1DiGS & STEVENS, Rockford, III. 

BOYS PAPER,FREEifYOUWilISend names 
ofiJboy friends over 12)earsof 

agewewill send you theStarfor3montl�s 
free. Grf'atcst boys' paper published. Address with 

stamp. THE STAR. I1ept.84. OAK PARK, ILLS. 

FOR SALE. 
The entire plant of THE UNITED STATES PIN ('0 • located at Seymour. Conn., on the line of N. Y., N. II. �\ 

H. H.. R. (Naugatuck Division), conSIsting of bllilding�. real estate and val uable water power on Naugatuck River. Including all machinery used by the above mentioued company for the manufacture 01 Pins. For full particulars and price address 
UNITED STATES PIN CO .. Or, OLIN L. DIBBLE, Seymour, Conn. 

Copyrights FOl' Sale. American and British, on 
b����,:l Ct��z:.r t�l�":n th�u �:�.daJb��!�nna���t�i Movable Feasts and of New and }i'ull Moon for anr year. A. KIRKGAARD, 13!.1 Rape Street, Denver, Colo. 
W ANTED.-A thoroughly competent pattern-maker, one who is a good draullhtsman. experienced in the manufacture of Cast Iron Heating Boilers. and who can handle men. A. R. C., Box 773, New York. 

�11�r�!!�r�!�g��l" 
&, 811pp,les. Write for catalog, MD illustrations. FREE; it gives in .. formation for musicians and new bands. LYON & HEALY. ' 

g� �IIBm. 8t.. CHl()�GO. 

Alol's P. Swoboda Teaches by mail. with perfect �uccess, h i s  ong-inal and scientific method of Physiological Exercise. without any apparatu3 whatever • 
and requiring but a few minutes' time in yOUI' own room just before retiring-. By this condensed system more exercise can be obtained in ten minutes than by any other in two hours, and it is the only one 
which d0e� DOt overtax the beart. It is the only natural, easy and speedy method for obtaining- per
fect health, physical development. and elasticity of mind and bcdy. 

Perfect Healtll means an absolute freedom from those ailment,s which a well-informed mf;nd. knows are directly m' indirect.ly due to a lack of properl.y arran,ged exercise. Pupils are of both sexes, ranging in ag-e from fifteen to eighty
six. and all recommend the system. Since nu two people are in the same phYSICal condition individual inetructions are given· in 
eacb case. Write at once for full information and Booklet, cont.aining indorse
ments from many of America's leading citizens. to 

ALOIS P. SWOBODA, 
34-.36 Washiogton Street. OIic:aro, 111. 
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