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The Twenty-Seventh Edition of a Deservedly P� .. 
Tecooical Book, The Painter, Gilder and 11 arnislWr'8 

Companion. Revised, Enlarged, and Improved. 

JUST READY. 

:E'»ri.ce. $1.50 
Free of Postage to any address In the World. 

THE PAINTER, GILDER AND 
VARNISHER'S COMPANION. 

Comprising the MllDufacture and Test of Pigments the 
Arts of paiDtiDs' Graining, Marbling, Staining, Sign-
����gto:e�:w\�1 gJ:�t-

S
�:t��r�g :�a ��i�tt o� 

and the Principles of the Harmon.y and Contrast of c':N­ors. Twenty-seventh edition. Revl.e� enlarged, and 
��I\!�a!t�:���'er:Y ���� �s,ra;,.'ll· s!�ll': 
Waxes." lllusirated. In one volume, l2mo, 415 pages, 
bound in cloth. 

Price $150, free of postage to awy address in the worla. W" A Circular of 20 pages, showing the full Tdble!lrCim­
tents of thil UsefuL aoo Pop1!lar Book, wiU be sent ee of 
post<we to any 07W in awu pan of the World 1dw fwr­
'lllish Ii .. address. 

HENRY CAREY BAIRD Ie. CO. 
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS' 

810 Walnut !'It •• Philadelphia. Pa •• U. S. Ai 

F
ROM an excess of common-

place literature the intelli­
gent reader will find it refre�h­
iog to turn to such a periodical 
as THE POPULAR . SCIENCE 
MONTHL Y. Whatever of real 
idvance is made in any d�part­
ment of science is promptly 
recorded, described, and illus­
trated therein; and although the 
class of subjects treated is high, 
the reader would never guess 
the learned character of the in­
formation conveyed, so free is 
it from technical detail and un­

interesting debate. 
Sold everywhere, SO cents a copy. 

Subscription price, $5.00 a year. 
D. ,ApPLETON & CO., NewYorJr. 
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NO� B.EADYI 

F01t1'teenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
120 Pages Rnd 110 Superb Cuts added. 

J titutiiic jmtrital. 
• O�OU� f1fPHNllllI. �rJoA 

����It�Tt!h�e�M�o�n�o�p�o!l�Y�iS�"busted" and you can have one" 0' 
The patenthasexplredand tho. ONLY BLECTBI(l TEJ,lWHONll that tOr­
met'ly cost $4.0 to $2-40 a year rl"n �oo tal, -we noW' f uru18h tor a few-dOl! . 
larsUUTJUGHT. Two of our new 5 comb ued.BE.<:.t.nBR8IrTIUNSBrtJ'KBS 

complete and ready lor practical (and eternal) use, witbout any "fUrther 
ex�n86for batteries, etc, wi th 800 feet 1= of wire and fu1l1nstructtons for �U8t. 
:::::t ':i���N::�b etf!.��k

t�����; ��r 80:;1 :��c e  �;��;'�:\!�ef.�r Ii: 
member, this is no aeoustle strair, but ELRCT1UC and exactly the same in constr uction and0r.era-\..., ......... I.LJ 
tiOD RS on all  the telephones you have BeeD belonging to the Bell Telephone Co. Made of ard 
Rubber, conta.ining Permonent, Compound Macnet and over 200 �et H8�et Wire; nickel p ated 
:����lr�:�8

d ���:���!��e. R1e���::C�:�d��!��� y:�:OUB�� �l�g�f:U�����:' 
barn, post office stori neighbor or anywhere lIma ine the steps, delays, mistakes, etc., \t Will 

save. SATISfACTlO,· uilARA TEED. We referto the publl.her8ofthI81'aper. BentC.O.D.by e>;presslftt.OOls sent 
withoraer. R.lt. NCER OLL"BRO •• MANUFACTURERS.6SCORTLANDTST., ... Y. 

OGK BREAKERS 1 The } s�:'t=��3
r
i'.o�!t�� at 

...... ""J.. ........ AND- .  Blake Rock and Ore Breakers ORE CRUSHERS Style. for Crnshlng Gold and Sliver Ores 
and making Ra.lIroad Balla.st; 

Breaking Concrete, Road Metal, and all klndsof Hardand Brittle Substances. Special break­
ers for various purposes. Please state for what use desired. Breakers mounted or unmounted, with or without Screens. FARREL FOUNDRY & MACHINE. CO., ANSONIAI CONN. 

FOR SALE AT A BARGAIN. PROPOSALS. 
The followinj1 jute machinery, Lawson & Co.'s make, In �OOd conditlOn, 2 Softeners, 1 Breaker Card, 1 �'inish-

:rRD":fIni �a,1!:.�a5'1��utr:"'Jri �o
i��:w�'::tIIJIfl 

spindles each, 6 Inch pitch, 6 Inch fraverse, separately 
or toge

�\rKR1f&��OlWAGE COMPANY. 
GG Kilby Street, Boston, Mass. 

OK a, ORE BREAKER 
fupaeity 0 p t 0 200 tou per hour. 

Has prOduced more ballast, road 
metal, and broken more ore than aIl3�n��r�r�"fIfgg���"e1tining 
Machinery. !lend for lJatalogues. 

CATES IRON WORKS, 
�o. Clinton St •• ChicRgo 

d''t�lns�f�
e
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and HEAD NOISES relieved by uslng 
Wilson's Common Sense Ear Drum. 
New scientific invention, entirely different 
in construction from all other devices. As .. 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
���

e
wr�'iir �=��f:���fnv\�i�I\e,; for pamphlet. I'r' Mention th" paper. 

WILSON EAR nRUM MFG. 00., 
LOUISVILLE, Ky. 

WHO can supply Automatic Machines for 
Manufactnring Pressed Steel Vessels in. 

large quantities' Offers should be sent marked 
M. 4217', Rudolf Mosse, Hambnrg, Gel·many. 

SEALED PROPOSALS WILL BE RECEIVED BY 
the City Clerk until April 1st, for'Lljthting the City of Paducah, Ky., with 100 Electric Arc Lights, for five or ten years. 

KNITTIN8 MACHINERY. 
Knitted underwear is In vogue. The best 

machinery for its manufacture, such as 
SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by.SCOTT &: WILLIAM�, 

207'7' E.  Cnmberland Street, 
Philadelphia, Pa., U. S. A. 

FLOATING BEACONS AND LUMI-
nous buoys.-A plea for the substltut\.on of luminous 
buoys for Ihlhtships on the score of economy an<} 
eWciency. What has recently been done in France in 
this line and the results obtained. With '1 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
!,�gew�.[��re��.cents. To be had at this office and from 

VeryTHIN firm PLANES. Novel bed, no trembling 
Side shave in n81TOW or curved 

quirks, trenches, undercuts, etc., 
to ease at butt jOints. The blade, 
��� ��h':."'J:l:nt?�i�g�.J,ta 
and Unlt� state., Jan. 2d. IStrers For curves �nf l :.:'§�Pt�J!a:.

o
��::1�

r
- back side. 

Samples at Mr:Norriss,lassau St., Washington. 
MATCH MACHINERY. ��'{.\�rVED. HYPNOTISM a Its Uses and Abuses. The sci_ Complete plants furnished. JOS. C. DONNELLY, l20Il a enceeaslly acquired. Illustrated 
Buttonwood Street, Philadelphia, Pa. bOok.$1. Prof. Anderson, S.A. 3.,MasonicTem'le,Chlcago 

THE GRIFFIN MlIrll 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less eXpense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mip' manufactured. 

For FREE Illustrated Pam.phlet address 

BRADLEY FERTILIZER CO., 92 STATE 8T, BOSTON. 

P t nt Medicated HairCloth Lined 
HARNES8 PAD fnr sore backs and necks on horses. 
A .sure cure. An absolute 
preventive. GEO. E. ELY 
& CO .• ROCHESTER, N. Y. 

r- Send Samples for prices to the Curtis 
Antomatic Machine !'\CI'ew WOl.'ks. 
103 Court St., New Haven, Cun ... 

WE - HOUSE AND COLD ROOM.-BY 
R. G. Hatfield. With dlrectio s for construction. Four 
engravings. €ontalned in SCIENTIFIC AMERICAN SUP­
PLEMENT, No. �9. Price 10 cents. To be had at tbls 
Office and from all newsdealers. 

NICKEL 
.5 AND 
� ELECTRO-PLATING 
� ApparaluB and iIIaterial. 
,.. THE 
� Hanson & Van Winkle Co. � Xewnrk, N. J. 
o 81 LIBERTY ST., N. Y. 
.a 23 S. CANAL STREET, 
11: CHICAGO. 

Perfect Newspaper File 

The Koch Patetlt File, � preserving Newspapers, Mag-
�:sr��c�":"4t�be;g':ibe�b�gnt�:,,�g;iYN��jl�)��::I� 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
��I�� f3:'i�he 10:,..pr

l
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e
e���\'�� �i':f! .. ?

r 
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"SCIENTIFIJ"'XMERICAN" to gilt. Necessary for 
every one who wishes to preserve tile paper. Address 

MUNN &: CO., PUblishers SCIENTIFIC AMERICAN 

LIGHTNING CONDUCT ORS.-A 
valuable and exhaustivepaper givin� Reynold's instruc .. 
tlOD8 for erecting and testing lillhtniDJ( rods. Contained 
in SCIENTIFIC AMElUCAN 8UFPLEMENT, No. 906. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

5 T ER EOPTI CON S. 
MAGIC LANTERNS AND 

ACCESSORIES,SEND FOR CATALOGUE 
TO CHAS BE5[LERMAK[R21�CENTRE ST. 

NE.W YORK. 

_ MolstnreGauge SICK ROOMS. 
Q)For INCUBATORS and 

or Weather Indicator. Mailed, et.oo. CHICAGO GAUGE MFG. Co., Chicago ?ain.:t.i'EL TINS of Various Styles, ELEVATORS, OONVEYORS'A CfJAL MINING and HANDLING MACHINERY. 
I The JEfFREY MANUFACTURINC CO., COLUMBUS, O. ' 

W'Send for "98" Catalogue "C." Branche.: CHICA.Go-NEW YORK. 

BIT 
Bores SMOOTH. ROIJND, OVAL. and SQUARE HOr.li;S. Murtl.lnc Core Boxes, 

I etc. Invaluable to Carpenters, Cabinet and Pattern Makers. Hlgh­
E!'!!! _ est Award. Send �.oo for set (!Hi to 11-8), In neat case, or 5Oc. for 
URIUG El'ORT GUN JMJr.nlAu�\.

m
��? 

free with IIIust§a1ta
d h!�JadWay. New York. 

© 1894 SCIENTIFIC AMERICAN, INC. 
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MURRAY 
--..... s and HARNESS 

Time Tried and Tested and Endorsed the world 
over as the Best aDd ()h __ t OD EartIa. 

�:.!reB'::::yH,:!:.':, . It�: 
�:.!reFI:r�H&;""':'.. ll::i 
�dugm..- ..

.
.. f::: Boad W____ . 31.� 

Spring Wagon... . • 43.50 
y ....... Waco'" (2 horse) 39..50 

Fine 160 page Catalogue, free. 
WIlber II. RUrr&7 RiC. (Jo., CJlueilulatl, 0. 

OF INTEREST TO FOUNDRYMEN! 
ou':";a!tl=ro��,1����t:a�f::iggie wft:t�: ��at't�����C::rr: 
small royalty. This is a Ilrowlng and profitable business 
sre:Cialty and is under stron� patents. Will sell a com-
fJg

t
:x�':,��;..g�tl:,�.

k
So't�
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radiators the best In the market. Agents wanted for the sale of our gonds. Correspondence soliCited from 
fOreignc0il:nJ'tetAND RADIA "OR CO. Works, Bremen, Ind. Office, 89 Lake St., Chicago, Dl. 

PATENT GAS FURNACE 'fc�U::�:;,::�g;, 
It has double the radiating surface that any other fur­nace has. It has quick radiation. Will save Its price 
In gas in a short time. A big seller. 

PATENT FOR 8AJ,E. Address 
R. E. EDMONDS, Box 687, WARREN, PA. 
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"ECONOMY IS WEALTH." 
Canvassers wanted to sell the 

IID��it';,� �i\��:E:���ter Price, $30. Great inducements 
to agents. or Send jar catqlogue 
and terms. Address 

N. TYPEWRITER (JO .. 
611 Washineton Street.Boaton.llaaa. 

� Mention SCIE'ntific �meriean.. 

t::;.; t!;!'���y World's Fair Souvenir 
and figures 0 n quantities to manufacturers, 
J. W. TAYLOR, OWINGS BUILDING, CHICAGO, ILL. 

I Ro STRUCTURAL 8< ORNAMENTAL S' N,STEEL WORK FOR BUILDfNC'S.LAWN FENCE 
STABLE. fITTINGS GRlY IRON CASTINGS MlDIUM 11< 
H lAVY W"�HT To ORDl� CAST WA5HEII5.&lNT & f D��tO �TRAP5 
., STIRRUP, fOR TIMBER 5TRUOURlS, R R TRESTlEWORK,llt 
SN[.AD 8-1111111. 711 - 14'" ST LOUISVILLE. KY 

R� &, STEAM FITTERS SUPPLIES 
Rue'S Little Giant Injector. 

Screw.Jack., Portable Forge. &. Blower •• 
JOHN S. URQUHART. 46 Cortlandt St .. N. Y. 

HOTTENTOTS OF SOUTH AFRICA. 
-By Nicolas Pike. An interesting account of this very 
sin/iOllarraceofpeople. Contained in SCIENTIBIC AMER .. 
���t8s.r:J':�:�;d i:.gin9.;r;e:'�ii:IJ� .. ce

nts. To he 

I � r lM IItLANTERNS WANTED AIID FOR SA1.1 
1 � \lARBACH&Co.809FIIb:�S��!� 

T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the dltrerent publications In the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year '3.00 
The Scientific American Supplement (weekly), one 

year, - - 5.00 
The Scientific American, Spanish Edition (month-

ly). one year, - 3.00 
The Scientific American Architects and Builde

r
s 

Edition (monthly). one year. - 2.50 
COMBINED RATES. 

The Scientific American and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition, .. .. 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Prnpnr/;nnate Ratt3 for Six Months. 

This includes postage. which we pay. Remit by postal or express money order, or draft to order of 
DUJJIJI � CO., 361 Broadway, New YorlM 
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