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DEAFNESS � and HEAD NOISES relieved hy using 
. . Wilson's COlnlRon Sense En." D."umll 

_ New scientific invention, entirely different 
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giC:� a��\���' f!/t and where medical skill has given no relief. They are safe, comfortable. and invisible; 
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t nt Medicated HairCloth Lined HAR.NESS PAl) for sore hacks and necks on horses. A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO •• ROCHESTER. N. Y. 

VANDUZEN SJ�M PUMP 
THE lEST III THE WOILI. 

Pumps' Any KiM of Liquid. 
Alway. never Clog. nor 
freezes. Guaranteed. 

A New and Valuable Book. 

• ,,'00 Beeelp1.. '2'08 Page.. Prlee $5. 
Bound in Sheep. $6. Halj.MCYI'occo, $6.50. 

Thill splendid work contains a careful compilation of the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as puhlished in the ,"cl. 
enti lie American durilljlthe past IIftr, years; together with many valuahle and important additiOns. 

Ovel' 'i'welve Thousand selected ReceiPts are here collected ; nearly every hranch of the useful arts being represented. It is by far the most comprehensive 
Volume of the kind ever placed hefore the puhlic. 

The work may be regarded as the product of the stUd­Ies and practical experience ot the ahlest chemists and 
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. tries, will here be found answered. 

Instructions for working many dilrerent processes in 
the arts are given. 

'Those who are eng8l<ed In any branch of Industr), probahly will lind in this hook much that is of practical 
value in their respective callings. 
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SUggestions. pr Send JCYl' D<Bcripti'" CirCtilar. 
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tr A N!!!.�e!!itiz�!PER. �ew * EOOk$ PER.MANENT PRINTS. Better Results. Easler Obtained. No Ice. No Hot 
Water Treatment, No Lead Salts. No A 111m or other hardeners endangerinl< 
the durahillty of the Image. Extreme simplicity of all operations. Prlnted. toned. 
and mounted In less time and with less trouhle than any other paper. Does not � � � 
hronze and dQes not IIx out. A paper fCYl' all climates and ail.Belt.on.. WiU stand It hot , , , 
wa�rtest 01100° F. a.M:wa1 behavej1jst as wea in ice cold ,vate,.;· Has none of the defects 
of Its rivals. or Write for free sample sheets. ·or Ask for prkes oj our ,special 
��:J.��al'i'i·Dealers. Nepera Chemical Co., ,�epera Park, N. Y. 

SCIENTIFIC ' AMERlCAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple construction, capable of 8u

y
plying- a current of from 00 

�'h:tl�ci��. i¥�l!.�S;;�e a;>:,s�����"f e���:"h; for the benellt of the readers of the iSc'iffltific A meriwn. hy Mr. W. S. Bishop. of New Haven, Conn. It 18 de-
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use, but wbo do not care to enter into the subject scien .. tillcally. With:U illustrations. Contained in �CIENTIFIC 
AMERICAN �UPPl.E''';''T. No. !oiti5. Price 10 cents. To be had at this office and from all newsdealers. 

ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. By G. M. Hopklns.-Descrlptlon of a small electro motor devjflefi and constructei) wltb a view to assisting 
amateurs to make a motor wnich miJlht be driven With advantage by a currAnt derived from a battery. and . whick would hnve sutllc1ent. power to operate a foot 
lathe or any machlnp requirina: not over one man power With 11 figures. Contained in �C[ICNTIl!'lr AM EltlC'AN 
SUPPLKM>:NT. No. ti41. prioo 10 oonts. To be had at 
this Druce and from all neWsde&lers. 
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FDRALLILLO�AHD �VERTISJNG PURPDSES 

PATENTED •.
. NOVELTIES. 

nr AQENCIES WANTED.A1 
CURRAN BROS, 1335 Broadway. New York. 

Towers,'T anks and Tubs 
PATENT SECTIONAL 

ALL IRON TOWERS. 
PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
I.onlsiana Red Cypress Tanks 

a Specialty • 
W. E. CALDWELL CO. 

219 E. Main "tre"t, 
LOUJSVII,LE. KY., U. S. A. 
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CK a. ORE BREAKER fupaeity up to 200 toDS per hour. 
Bas produced more hallast. road 

metal, and broken more ore th6il all other Brea.<e s combined. Builders of Hillh Grade MininA 
����!�g:.y. Co����;�nf:�Yo��?� 

�end for Catalogues. 
CATES IRON WORKS, 

;jU C So. Clinton �t •• (�hicn�f) 
136 C. Liberty St •• N.V. 231C, Franklin St. Boston. Ma.s. 

The Douhle Acting Rams 0 en the valves as well as shut them olr with fbe power of the 
� �.A.�B. 
• w��e.t f°l'd'��Ths & CO .• Marlboro. N. H. 

"THE DENSMORE ", 
Is pronounced "The World's Greatest Typewriter" hy Its users hecause of its 

Conveniences and the Number of Ends attained, 
Light Key Touch, Ease of Operation and Rapidity, 
Wearing Qualities and the Provision for Good Alignment, 
Compactness, Proportion, Finish and Beauty. 

Reoontly adopted on competition hy the U. S. War Department. Eighteen 
ju.t ordeted fOr the use of the Booton Glohe. Twenty in use by the Carnegie 
Steel CQ. The 181» Model contains strong new features that are attracting 
much attention. Offices in all the principal citres. Pamphlets Free. 

DENSMORE TYPEWRITER CO .. 20� Broadway, New York. 

MESSRS. MUNN & Co .• Bolicltore of Patents. bave had nearly My years' continuous experience. Any 
one may quickly ascertain, tree. 
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PATENTS 
taken through Muun & Co. receive special notice in the Scientific A'Tntr- , ����imil�iftl������g, :..';.e�� I�::i circula.tion of any scientifiC work. ts a year. Specimen copies free. Address MUNN & CO .• New York, 361 Broadway. 

The McCONNELL 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-
All KInds of Disease Germs. 

Is a PUte,· and Coole'J' C01J1.bined. 

The ice as it melts is IIltered. 
No other gravity IIlter does this. 

The MCGon&e1l Filter Co, 
BUFFAI.O, N. Y. 

DEAFNESS &. HEAD NOISES CURED 'byINVI8I8LE Tubal .. CnabloDL Have hOIr:! 
oomb:".d." �r! H EAR:i.ga!.rn .;!1"�...!OVhel" eytO. F. Hlocox only, !!�B'''.y, N.Y. �olproollJ FREi 

A TAILOR-MADE SUIT y:�
l�::�:e � 

Frock or Sack 
FOR SIO.OO Suit of Strictly 

All Wool Serge equal to any 10 al tailor's $18.00 suit for $tO �xpret18 eharges prepaid. Other Suits 
lust as cheap. We Save 50 per cent by buying big lots of material from makers-that ac. 
count. lor it. Send for samples of cloth and full particulars-Cree. 

LOUIS VEHON. Tailor. X 103 Adams St., Chicago. 

* THE . , MUNSON JJ TYPEWRITER. * 
This machine I. an "evolution, " the outgrowth of years of experience and the 

best result. of .clentUlc work. Its principles appeal at once to the 
educated mechanic. It is 1.lll'ht, e .. all, {:oIllPact. Easily opel'al .. d. with U nlveroal Key RODrd. 

INTEROHANGEABLE STEEL TYPE WHEEL. 

Breakdowns at !'lea. and How to Repair Thenl. By A. Ritchie LeHsk. With 89 illustrlltiuns. 12mo, cloth. 262 pages. London. 189L. < 0  .......... $2.00 
Concrete. Notes on Concrete and Works in Con� 

.cret�. EspeCially written to assist those eng-filled upon 
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lSlM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . ........ . . . . . .  $2.:i0 

Coppersmlthlng. Art of Coppersmithing. A practi. cal treat�e on workin� sheet copper ioto all forms. By 
John Fuller, Sr. 8vo, cloth, with portrait and illustra -
tions. N. Y •• 1SlM ...... .. < o  ......... .................. $3.00 

Dynnmo and Motor Bnildlng. For Amateurs. 
�di�. ���::s.�rr..���.ft"ed.
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Electricity UP To Date. For Li"ht. Power. and 
Troction. By John B. Verity. 12mo. 226 pages. London. 1894,. ...... ........ .................... .. .... .... ....... . . 7S 

Electrician at Home. In two parts. Part I. Elec­tro-Plating nt Home. By Geo. Edwinson. Part II. Elec­
tric Bells. By Geo. Edwinson. Illustrated with numer­
ous di�rams and explanatory sketches. Edited by 
Francis Chilton-Young. 12mo. cloth. 126 pages. Illus-trated. ISlM.................... ... ..... ............... .50 

Electl'i e Transformalion of Power, and Its Application by the ElectriC Motor j including Electric 
Railway ConstructIOn. By Philip Atkinson. 12mo, cloth, 240 pages. 96 illustrations. 1894 .............. $2.00 

Gas LIll'hling an·d 4;a. Fittlnll'. Incilldi"g Speci-
r��0�f8 �� f��I��JC[n���aft�:ii�f.

t
:�3¥r ��1ut 1'Iv��; to Gas Consumers. Second edition, rewritten and 

enlarged. By Wm. Paul Gerhard. 16 mo, boards, 100 pages. 1894........................ ..................... .50 
Gold. A HandbOOk of Gold Milling. By Henry 

Louis. One volume. 12mo. cloth, 5()j pajZ;es. Illustrated. London and N. Y .• 11l1» ...... ....... ... . ... ... .. .... $3.25 
Helical Gears. A Practical Treatise. By" A b-"oreman Pattern Maker." Illm:jtrated with l00enjZ;rav­

ings and frontispiece. 127 pages, Umo, cloth. London, 
lS9!. . ................................... . ..... . .. .. ... $2.00 

Induction Coils and Coil Making. A Treatise on the Construction and Working of Shock, Medical and �park Coils. By F. C. Allsop. �'ully illustrated with 118 
diagrams. 12mo. cloth. 162 pal'fes. lSlM . ....... .... $1.23 

Nfc;f:�·':,!r� �'i:'t\'�;.:':.:i·;ef:::,�ce �r�i�iWo�k r! 
���r��!lS�.������� E��O���¥'h�Ok�����\C�lig:���·ee�r, 
496 page., 311 illustratiOns. 8vo. cloth. 1SlM ........ $4.00 
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Metal Work. Elementary Metal Work. A Practi­cal Manual for Amateurs and for use in Schools. By 
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Microscope and Microscopical Methods. By Simon 'H.eory Gage. }l'i�h edition, rewritten. greatly 
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A pprentices and .HousehOlders. A Complete Compen­
dium of Practicll.l Plumbing from Soldermakinll to High 
Class Open Work. 12mo. cloth, tJ8 illustration •• 225 pa�es. 
ISlM .............. ......................... ; ............. $2.00 

Pill to Is. Modern Anlerican Pistols and Revolvers. 
An account. of the Development. of Pistols and Revolv­
ers in America. Description of the Varieties Manufac. tured . . Manner of Shooting thew. Work accomplished 
With these Arms. Departments of Piston and Revolver Shooting. Impressions formed by st udyinl! these Arms; 
and Rules governing Pistol and Revolver Competitions. By A. C. Goold (Ralph Greenwood). 222 pages, 118 illus-
trations. New revised edition. JIlI» . ............... $2.00 

A Pocket Book of Marine ":nlline",·inll'. Rules and 'llables for the Utle of Marine Engineers, Naval Architects, DesiJlners, Draughtsmen. Superintendents, 
and all enj,Cajled in the De!'iQ'n and Construction of Ma­
rine Machinery, Naval and Mercllntilp.. By A. E. Seaton 
�g�bi:Ain��Nr���:.i� ;���. d¥8!lr�.�.� ... ���3�� 
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"nzzles. Old and New. By PrOf. Holfmann. 39l 
pal'fe •• 521 illustrations, cloth. ISlM ......... ........ $1.60 
Sandow.. His System of Physical Training, for Men. Women and Children. A study in the Perfect Type of 

the Human Form. Compiled and edited under Mr. San­dow's direction, by G. Mercer Adams. In one handsome 
volume. 4to. cloth. embelli,hed by upward of SO half­tone illustrations and 150 marginal drawinjZ;s. 24A papes. N. Y .• lll1» . ...... · ...................... . .............. $3.50 

Sanitary Science Shnpll6ed. American Practi­cal Hygiene of 'lu.ltay. By C. Gilman Currier, "M.D. Copiou.ly illustrated. 468 pages. 8vo. cloth. 1891. $1.50 

G:O�:o\\? Ulf���:�� if. ��lia��.it'b�;;:���,�� 8�J.. 
cloth. Illustrated. 000 pages. 18m . ... ........... $6.00 

Steam Enlline User. Being Praclical Descriptions and IIlu!l.trations of the Stationary Steam Engine In its 
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Petroleum and 8pi rit Engines. By various writers. Edited and arrllJl<"ed by R. Scott Burn. With about 100 
illu.trations. 402 pages. Bvo. cloth. loin ...... .... $2.00 
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w��I!.p:J»p�yns�4iV� ��rti��e�!·Vi��o�:iJ·t!�t�rg:.r 12mo. cloth. 2'12 pages. Illustrated. N. Y., 1891 . .. $1.�0 
Telescope. Amateur Telescopist's HHndhook. By 
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Tinsmith's Pattern Mannal. Patterns for Tin • 
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Wines, A Treatise on Wines. 'l'heir OrijZ;in, Nature. and Varieties. with Practical Djre�tion8 for Viticulture 
and Vinifleation. By J. L. W. Thudichum. 387 flnv .... 
London. 181» ........... ........... ........... ........ $1.75 
Woolen Spiooinar. A Text-Book for Stlldentl'l in Technical School, ann Coli ages. and for Sklilful Pra cli-

�r �'::�35;r;,:��lerl �!�lr";t.J: ��
l
.��. �i.c�.�r��.�$t�'7:i 

an'1Vu� Tn�p�:c:ro�·:"��len�ttin�?'(J:����t ������: 
�,,:,. ��gf�!�!"; ilf=t'i�; fs2'

r
:';ge �?l�? :lp:�!

e
l�' �� 

FE.EE. 
Our entirely new Catalogup of SCientiOc and Technl· 

cal Books, �ontainin51 over 3�O·10 titles, and embracing more thun 000 different subject.s, with Authors' Index, 
wll1 be maIled free on application to any address in 
the world. Address 

lVlUNN & 00., Publishen:, I 
SCIENTIFIC AMERICAN OFFICE, ,I 

. darah I e and .. asi I J' kept In order. 00 keYS. lIOobaracterL Weight. with carry. lUg case. 16 pound.. Special wheel. tor ditrei'eDt IaDg1UIg8L Hi9hest Med4l ..lwa1'ded, World', Fa"', Ch(caQO,18II3. Smd for cirCtilar to 
MUNN &. CO.� 

Publishers of the "Scientific American," 
361 Broadway, New York. 361 Broadw&J', New York. The Munson Typewriter eo.. 162 s. La Salle Street, Ch. III., U. S. A. 
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