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BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. A CatalQgue of Booke on Electricity Magnetism, Electrical Jllngineerilll<. Electric Llf,htlnl/:, Electric Rail. 

��{rin��!e��t���':.��r.:Mdo�gb!1:ta�b�� 
32 pages. Sent free to any one In any part of the world who WIll furnish his address. 

HENRY CAREY BAIRD Ie. CO. INDUSTRIAL PUBLIBHlIlR8.BoOKSELLERS & IMPORTlIlRB 
t!l10 Walnut I!!t .. Philadelp hia, Pa •• U. !S. A. 

The Inland Printer 
��:laur:t�'l,�aWiilrl:,e �����lrr.s'i.!.l)U%�p�1/�� the IIrst of e-:ery mont�. Replete with varuable tech. 
::.� \r1�S�\::'�."'"3:;\�s ��txf"�e:a:�rt;'r't�r¥gr e�f,; months: 20 cents per copv-none free. 
INLAND PRINTER CO., 212·214 Monroe St� Chicago 

THE GLASS AND POTTERY WORLD 
gf�e�I��i! r:: ft�'r!:i�n� [�s�l�y:��g; t�rgt :JI 
heautif�IY Illustrated, widely circulated and read of ail journals In the line ot Glass and Pottery In this countrv nence It Is the most valuable as an advertising medluni. 

��� 

�u Q-ll � I p 1 sl � � � , with ease on Hartford � � T i r e s .  Their firm, � � elastic construction � � prevents l o s s  � � of power and � � makes rough � � - places smooth. � �H � � 
I a � I � I � The Standard Single. Tubes � � � � On most high grade bicycles. � � Can be had on any if you in- � � sis!: The pleasure and safety of � � bicycling depend on proper tIres. � � � � The Hart10rd Rubber Works Co. I � Haw YORK. HARTFORD CO ... ·� [� 

TURBINE WATER WHEELS. 
SEND FOR PAMPHLET. 

"AilES LEFFEL'" (JO .. Spr�e1d, Ohl., U. 8. A. 

Seventeenth Edition of 

Experimental Science 

RE V ItlED AN!) ENLARGED. 
l�O "nae. And 110 SIIPel'b Uut. added. 

. Just the thing for a holiday present for any man, "omanoRtudent. teacber, or anyone interested tn 8cience. In tbe new matter contained In the last. edition will be found the Sclentillc Use of tbe PhonOllI'8ph. the curious 
���ca����s�w k�.i"tn�r;!'t�llI<An8��c£R�'st��:� 
W'��l�ft"d:¥=�gnr.�b�'i:'':'� �lrif..x�r��� Igraph,.� inclUdln� Hand Cameras, Cane CameraB, etc.; Mf'8tem8 of Electrical Distribution, Electrical Ore Find. 
t;b,r��ct�:'fe.1<8i'i,kJ';·of��c;,trtsia�i��"i. �;;t��l�� otber ne .. matter WhlCb will prove ot interest to 8Clen· ttllc readers. 
ho���r::;��I:�rot�� ��ll�I��=�f!: aT�tlld jor ·dlu!traltc.i C1TCuia1'. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

a.l .U.UADWAY. NKW YOKK. I 

"FInd out the cause of this ell'ect; 
Or rather, say, the cause of this defect; For this effect defective comes by cause." -Hamid" .Act H. 

• • • •  *' '. 
The .. ell'ect defective" in all typebar machines Is Altgnment and 

Impressi<m. and the cause of the one I. the Inevitable wear at tbe point where the typebars are hinged. and that of the other the Impossibility of the operator strtk\tljl; the keys with the varying force necessary to produce uniform Impression. 
* * * * * * 

The No.2 
Hammond 

Is perfect I n all these respects. All the char. acters are CAST on a shuttle and the Impres. I,IG HT and line machinery a specialty. Model and ex. slon Is Independent ot the operator's touch. ��'l'ri'�;��I:rr?�kp��e"Jl�d?,,�g:,��lra' G��am�g:��� 
��\��'\ *' • • • • • 

The Hammond Typewriter Co.,-

.... ---401 East 62d Street, New York. 

Tho TYDowritor 
EXOHANGE, 

H Barclay St" New York, 

156 Adams St" Chicago, 

38 Court Sq., Boston. 

818 Wyandotte Street, Kansas City, Mo, 
We will save you trom 10 t(l60�er cent .• on T1�eWTIter8 ot all makfl. DI'" Send 1m- CaUUOg'Ue. 

ttW!ttti;eiC:tte 
TYPE. WHEELS. NODELI LEXPERIMENTAL WORK'.1MALL .... 1EW 
NDULTlE8 • ETC. ,.W 1'0" STENCIL waMI loa NAaaAU.! H.l'� 

Reduced Rates to Pittsburg 

PROPOSALS. 
TO BUILDERS: r::let�.,"rg���:��for �=':.'f; 
and performlnl/: the labor for erecting and lni.hlng reo taininl/: walls for two kitchen bUlldln�s of the Long Is· 
I:'n��rtgrHJ':I��t:;e':tt l:fl�::s.r"ar:, to' 330' o�rJ'c�'i-��.� WedneSday. June 10.1896, In John �. DeubertLPresldent of the Board of Managers of the Long Isrand State Hospital. In Room 1(11 Arbuckle Building, Brooklyn, N. Y •• at which time and· place the Board of Managers will receive and open all bids. pr0f,0sals must be sent 
f::���::i:1; t�rt��t'?ur��:' �':J'��:Ur h�wgff�rl�t1:� 
�:f:�;'n T�� '::Io�s � :�era dr:::t;�r \�':. �:�tt �� terests of the St&te .. Plans an" specillcations may he seen and forms of proposals obtained at the olllce of 
�r G,;nr.;'.i\rc"ehl���.I�.t�;I�:ft��1 ����t"S U:erI�! tendent, Kings Park, N. Y. 

tV t ClId CHEAP. STRONG, 

WATERPROOF, 
��t :�:t��r 'ru'::�:: 

___ I OUtlluts Tin O'r lr<>n. A durable substitute 
The Prohibition National Convention will meet In ������� �;�g:;'J!�����.:'�':1:-t�\�ln�f�"Jt: ,¥g; 

Pittsburg May 21th to 29th. samples etc. THE FAY MANILI,A ROOFING CO., For this oc slon the B. & O. R.R. Co. will sell Excur. 511-519 Point Street, Camden, N. J. slon Tickets from all points on Its lines for all trains ot May 24th to 26th, Inclusive, valid for return passage until May roth, at one single tare for the round trip. Tickets will also be sold at coupon stations of all con· nectlng lines. The B. & O. maintains a doable service of fast ex· press trains, with through Pullman Cars attached, be· tween Philadelphia, Baltimore, Washington. and Pitts· burg. Be sure your ticket reads via "Picturesque 
8.&0," 

:�mM�r �!U15u��.;guH'a��V�':NJ,!ll J:t 
ttl 

Betore Buying a New Harnes., send 2c. 

Leafher Harness. Sold direct to con_um· era at wholesale prices. We a the fght. KING HARNESS Co., Mfrs .• d'8'burcb St .• Owego. N.Y. IF" Sendlm-catalogue S. A. 

The Light Running DENSMORE The Worlfs Greatest Typewriter. 

SUPERIORITIES ESTABLISHED: L1llhtest key.touch, Qreatest speed. most convenient paper feed. best for both correspoudence and manifolding, hest system of scales. FROM TH�] U. 8. GOVERNMENT-DEPARTMENT OF THE INTERIOR, Washlnllton, November 23, l895. Densmore TYl>llwpter Company. 
n�ril:I�:f; J!:�,i:,�i: ���I�es�s'tvl.!'h��':. :ou���u�I.3�m�Jlet�n:t:.��� of them, hence we conclude they are Illvlng entire satisfaction. Respectfully, (Sign<d) HIRAM BUCKINGHAM. CUBtodian. �ree: Illustrated pamphlet containing testimonials from leading concerns. 

DEN!SMOltE 'fYI'EWRITER CO •• 311i Bro adway, New YO"k 

MESSRS. MUNN & Co, Solicitors of Patents, have had nearly lIfty years' continuous experience. Any one may quickly ascertain, free, 
Wh��t!'i,I:� i��rt��o���bf�� mmmuntcal'tons strictly contlden" tla1. A handbook of patents and how to obtain them sent free. 

PATENTS taken through Munn &; Co. receive special notice In the Sc ientillc ..;t1fl<"r. iean. Thl. splendid weeltly paper, elegantly Illustrated, has the largest circulation of any sclentillc wort. IS a year, Specimen copies free. Adaress MUNN & CO., New York, 361 Broadway. 

I�M6(dLAmRNS WANTED =rE�I=.I� 
T HARBACH & co. 809fllbertSt.PbilLPa. 

THE IMPROVED 
PERFECTION CAKE TINS 

Loose bottoms. "Don't leak." TIle groove 
pre1Jents that. ReQwire no grea8/.ng. More than a mlillon American house· 

!��r:.:i'v�py� u�eet�:�� r�'i.,:��e����� Tin. by mall for 36 cts. Write for cat-
�loJ�� :::����u te�n�tfi::n--..lng�� "'¥he Groove" �xcluslve territory to agents. RICHARDSON MFG. CO .• 

7 !t ende St .. Batb. N. Y. 

They have a tone that'a 
nil fh .. l r own • • • • •  

NEW�t�;!�t 
ARTURE �n��\hg 

BELLS �iW;'r:��e.t;I�: 
�k��c:"r��dN'E�I'�� 
l'AltTURE BELL CO., :110 North Malll l'itreel, 
Brlatol. Conn., V.I!!. A. 

Aaw.rIBEB 
lUauufactor,. EatuJtabed 1761. 

ICE MA('HINE,... Corlhi'tn/l"h,e •. n ....... el·a' nnd HtlrrleT�' r'Jnchinery. THE VILTBR MI'G. Co., 1!99 CIlnt/ll'l Street, Milwaukee, Wis. 
SHORTHAND by Mail. Situ. atlons furnished colJlJletentpuplls. Fir8t le880u free. Writs W. G. CHAFFEE, Box A, U8WelrO, N. Y. 

worcester PolylechnlC Institnte ��r;:.:"t.e,,�. :�� In Mechanical Civil and Electrical Engineering and Chemistry. l1;i!..pall'" Catalogue1 showing appointments secured by gradu .. te�, maililll Jre<!. ExpffiIlu low. 29th 
llear. T. C. MENDE"'�ALL. President. 
ROSE POL YTECHNIC INSTITUTE 

Tel'''' Haut.·, Ind. A SchOOl of Engineering. Mecbanlc!lo Electrical, Civil Engineering, Chemical Courses. well endowed. Extensive Sho,s- lDId Foundry. 
If=�� i'o'!;.'Pl'1gdr�:�,orli�t'.sliiE..!!S�e�:i'a:��: 

WOODEN TANKS. For RaIlroads. Mills and Manufactories. Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanb a specialty. 

W. F.. CA 1,IlWI<:I,I, CO .. 211 E. Main tltreet, Louisville, Ky. 

D I XO N 'S Write the Smoothest and 
I,a�t the I,onlle8t. 

American Graphite Mention SCIENTIFIC AMERICAN 
PEN C I bil �'M.e�ul:le cr�s rf�e;�mples 

JOS. DIXON C�LE CO., JERSEY CITY, N. J. 

<i'I�iu���.§S' �i��Rp, . . . menlsfor Bands and Drum Corps. LoW· . 
.
e
. 
It

. 
pri<;es ever quoted. Fine Catalog, 400 Illustrations, mailed free .. it gives fund Music & Instructions for Amateur Bands. 

LION &; BIIALY. 33-35 Adami Bt., Cleago. 

THOMAS KANE & COMPANY, 
64 &. 66 Wabash Avenue. Chicago. 

� :- - -..�-.::.. � �J"'> 
. -

DESIGNERS AND BUILDERS 01' 

High Grade Rowand Sailboats, Hunting Boats 
and Canoes, Steam and Vapor Launches ,;& ,;& 

1F" Inclose 10 cent. l or Catologue A. 
FOR IRVERTORS 
ARD PROMOTERS. 
WANTED: Some easy selling electrical or 
mechanical specialty by well equipped Ma
chine Works. Would- manufacture under 
royalty, or buy privilege outright. 

LEA.D PENCILS. COLORI'lD PENCILS. SLATE PENCILS, WRITING SLATES. STEEL PENS, GOLD PENS, INKS, PENCIL CASES IN SILVER AND IN GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, • •  New York, N. Y. Canoes, Combination 

Rowand Sail Boats, 
ALCO VAPOR LAUNCH Cruisers and Launches 

Manufactory E8tabliabed 1'61. 

Engine and Helm Controlled from Bow OF HIGH GRADE. Latest Improved and only 12 to 1 Motor PI'" Send stamp for lIIu. now ready for the market. 18 to 40 ft. strated Catalogue "S.A." Launches. 2.3, Dud 7 horse power. HOUSATONIC 
Address" SPECIALTY," care this paper. 

No licensed Engineer or Pilot required. Sveedand Salel1l 
guaranteed. No Dang."..".. Na'(Jhtha or Gaooll.m ... ed. 

ll'ln."ine V_Rpor £ol'ine (�o •• Je."sey C ity, N. J. 

NEWAYCO AUTOMATIC CIRCUIT BREAKERS 
Guaranteed to opera.8 perfecl lv . or no pay. Made for nlternntin& or direct curreut. 

• • • • • • Any Vol raee. C arnloEoe Free • • • • • .. 
AUTOMATIC ()IRCUIT BREAKER COMI'ANY. NEWAYGO, MICHIGA.N. U. S. A. 

USE YOUR OWN BOAT 
AI, BOAT "EEIlED. Shift to any will. No danger. no llres, explosions, or engl· A chlld can manage it. Simple" PRESS THE 

,� Only prop.eller movable II! every dlrec
<o.' .... :[Qre. only one usable In shallowest or deep Call ... e It. Send Itamp 1m-illustrated c(rcular. 

S. Al(Eli; f S'6lillerly Stteet, New York,U. S. A. 

© 1896 SCiENTiFiC AMERiCAN, iNC. 
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SKIFF AND CANOE CO •• 
DERBY, CONN. 

SMALL GASOLINE LAUNCHES � �l1ft.bY31In. Hh P-
I motor. For 1 or2 canoi -� L '  tl�!�� ila:H�lr: noes, Collapsible Boats, all sizes and prloes. pi'" Send 
1m-catalogue "So .d." J. H. RUSHTON, CANTON,N. Y. 
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