
TIu! Twenty-SC1'enth Edition oj a Deservedly Popular 
Technical Book, The Painter. Gilder and Vamisher'. 

Companion. Rev'ised. Enlarged. and Improved. 

JUST READY. 
Fr1.oe. .1.60 

Free of Postage to any address in the World. 

THE PAINTER, GILDER AND 
VARNISHER'S OOMPANION. 

Comprising the Manufacture and Test of Pigments. the 
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bound In cloth. 
Price $1.50. jree oj postage to any address in the world. 
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nish his address. 
HENRY CAREY BAIRD &. CO. 

INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 
81n Walnll t !'It., Philadelphia, Pa., U.!'I. A. 
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The n� · rc - :. . 6It MURRAY 
�mtngtQn lrpewntCr. !!l!!!�!-!!�2!��!! 

As Perfect in Design and Construction as Original Ingenuity. L ong 

Experience. and Constant Improvement can make a Writing Machine. 
It is Simple. Well Made, Practical. Durable. Easy to Learn and to Operate. 

Wyckoff, Seamans & Benedict, 327N�:O:o�:.ay, 

ARTESIAN WELLS -BY PROF. E. 
G. Smith. A paper on artesian wells' as a sOllrce of 
�:�er::.r5�IY So:�
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supply. Contained In SCIENTIFIC AMERICAN SUI'
PLF.MENT. No. 943. Price 10 cents. To be had at this 
office and from all newsdeulers. 

�II SANITARY SOAP VASE 

• �l 
PREVENTS disease. waste. pllfer_ , ing of soap. clogging of waste pi�s. 
stain of marble, uncleanly soap dIsh. 

AFFORDS each nser fresh. dry pure soap. 
The Only Clean. Sanitary. and Saje 

'lOO1/ to use soap. 
W. R. RANNI E, 

Rochestel·. N. Y., U. S. A. 

WANTED. �;t;.�grogi,��'hdors�n���:ri in iron and wood-working machinery in detail. and po
se'""ses executive ability and capable of man�ing men. 
!1ffp��f:;��. 
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R. & B. MFG. CO .• Box 1592. Philadelphia. Pa. 

over 88 the BeH _d ClIaeaped _ BariIL 

THE MOON'S EA CE.-BY G. K. GIL-
bert. An ipterestinl< .rudy oftbe origin of the features 
of our satellite, crater characters. volcanic theory, tidal 
theory, snow theory. meteoriC theories, moon let. tbeory. 
arcbed doors, distribution and overlap. sculpt.ure. fur
..ows, Warjlem,in plateau, rills and rill pit�, white Eltreaks. 
IIrowth of the moon. al':e of t.he moon. With 14 illustra
tions. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. Nos. 938,939. and 940. Price 10 cpnts each. 
To be had at this office and from all newsdealers . 

TOWERS AND TANKS 
PATES'I' SIWTIONAL 

ALL IRON TOWERS 

�ni��e:r�r��,,:! LIGHT MATERIAL t��.i'l TELEPHONE1 
of 4 and 1'..! Columns, for 

Water Works. Cities. Towns and Manu
factories. 

PLAIN, ALL WOOD TOWERS. tnted for celluloid or rnbber In the mannfactnre of a 
type snrface �"te for printing purposes. may find a 
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ELEVA'l'ED TANKS 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIENTIFIC AMERICAN on the question of the speed of ice 
boats, demor.stratinll how aDd why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diNg-rams. Contained in �CIENT]FIC 
AMERICAN SUPPLEME"T. No. 214. Prlce!O cents. To be had at this office and from aU newsdealers. . 

TELEPHONES. 
Receivers. $1 25 each. 

All Parts of Receivers. Magneto Bells. Cords. 
Wire, etc. Complete Battery Phones, Private 
Line and Warebouse Phones. Dynamo Motor 
and Engine Castings. Electrical Snpplles. 

"" Send Stamp jor New Ciltalogue. 
PALMER BROS., Mianus, Conn. 

BELL TELEPHONES Receivers, Transmit-ters, Bells, Wire, and 
all supplies ftlr complete el.niPment of Tel ephone and 
Jr7t�f
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& CO •• 76 CORTLANDT STREET. NEW YORK. 

P t nt Medicated HairCloth Lined 
HARNE"!'I PAl) for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO .• ROCHESTER. N. Y. 
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REFINING OF PETROLEUM OIL.-
An interesting description of tb·e proces� of refining 
�:��(:l:�m &t ������. a\��t1 4a�W:::tfai����.Of��� 
tained in SCIENTIFIC AMERICAN SUPPI,EMENT. No. 944. Price 10 cents. To be had at this office and from all new8deu.lers. 

KNITTING MACHINERY, 
Knitted nnderwear Is I n  vogne. The best 

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

ll077 E. Cumber laud Street. 

JUST 

Star 

Philadelphia. Pa .• U. S. A. 

K 4, ORE BREAKER 
Capaeity up to 200 tOng per hour. 

IIa8 produced more ballast. road 
metal, and broken more ore thaD 
all other Breaice s combined. Bnllders of High Grade Mining 
Machinery. Send for Catalognes, 

CATES IRON WORKS, 
I ItOll St .. ChicRI(O 

Street. New york. , 
St .. Boaton. Mas. 

PUBLISHED. . 

* 

By Richard A. Proctor, F.R.A.S. 
* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for nse in Nortb America. With descriptions 
accompanyinjl each map, giving the names of the prin
,cipa} stars and consteI1attons, showing their relative 
1'()sition� at given hours and days of the month. 

A JIlost beautiful and convenient work. specially 
�dapWt for the use of those who desire to acqnlre 
;a generaj, tnowledl':e of the starry realms. 

To which III added a description of the method of 
"reparing ._ .,,�Ing artificial luminons stars as an aid 
� fixing In the mind the names and places of the 
'¥arions stars an(l .cOBstellations. by Alfred E. Beach, 

,Altogether this Is oQe of the most popnlar. nsefnl 
-and valuable work. of tbe kind eVer published. 
, /)De quarto vtllume. elegantiy bound In cloth. Price 

Yard. Chicago. III. for Antomatic Fire Sprinkler Plants. 
WITH CORD, $1.50 EACH. Mannfactnrers of Iron and Steel Tanks. 

DEAFNESS 
GeneralElectrlc Eqnipment and Telephone I.ouisinua Red CYPl"ess Wood 

Supplies. 'J'anks a !Sp ecialty. � and HEAD NOISES relieved by nsl� 
. Wilson's Common Sense Ear DJ·ums 

r<-4 ' New scientifiC invention, entirely ditferent. 
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and where medical skill bas given no relief. 
. 'li�:l ��

e
w�'i;r ���M�'!N:!�h:.�UUvi:�'lte,; for pamphlet. pr JlIention this paper. , 

, WILSON EAR JIRUM MFG. CO., 
Dnlml. pool..... LoUISVILLE. Ky. 

THE ATMOSPHERIC RAILWAY.-
Description of a project for rapid transit datln� back to 
the yellr 1848, A curiosity In the history of ra,lroadlng. 
Witb 6 llIustrations .. Contained in SCIENTIFIC AMER. ICAN SUPPLEMENT. No. 92�. Price 10 cents. To be 
had at this office and from all newsdealers. 

STANLEY & PATTERSON, 
32& 34 Fraukfol"t St., New York. 

DYN AMOS a.nd MOTORS 
We will lease yon a 10h. p. Motor or 

a l2&-light Dynamo for 2'1 months. for 
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:::n�r:�t����� . Hobart Eleo. Co .. Middletown. O. 

�8u USE GRINDSTONES? 
If BO, we can supply you. All sizes 
mOllllted and UllllIOl1l1ted. always 
kept tn stock. Remember, we make a 
specialtyof selecting stones for all spe
CIal purposes. � ASI' inr cataZn{1ue 
The CI.EVEl.ASD STONE (;0. 

2d Floor. Wilshire, Olevel!lnd, O. 
seen our ILLUMINATED COLOR WORK ?'----

" •• i •• • ...... , .... ', .. ! 

Nati onal"€�:f�:l�':��!i 
Ito us and get: 

Typewriter. gour SpeCial! 
B ceut .tamp for N_-nl .... __ ,MarchOffer i 

()atalolrut" .. g." ito Readers Of: 
NATIONAL TYPEWRITER CO., � Seientilie Ameriean.l 'hi�;;iiiO.';;ii"ii;,;o. :.lad and Arcb Sts., Pbiladelphia . Pa. "n.'..., ... ..., .............. . 

MAKE YOUR. 
SELF A MEOHANIOAL ENGINEER OR DRAUGHTSMAN j 

Or qnallfy to take charge of or to snperlntend the mannfacture Of machinery. by de
voting yonr Idle honrs to Home !'ltudy by tbe method of TUE COItRE!'IPOND
ENCE !'ICHOOL OF MECHANICS. Scranton. Pa. To begin. stndents need only 
know how to read and write. Moderate charges. Send for FREE plrcnlar. 

CAN I OBTAIl'o A PATENT � For a 
Ki'W�� �s
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o
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experience in the patent business. �ommuntca
tions strictly confidential. A Handbook of In
formation concerning Patents and how to ob-
l:!r ::�'!'cr:�M:;e�oo11�e':,��e of mechan-

Patents taken through Munn &; Co. receive 
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out cost to the inventor. This svlendid paper, 
Issued weekly. elegantly Illnstrated. has by far the 
largest circulation of any scientific work in the 
world. $3 a year. Specimen copies sent free. Building Editlont.. monthly. $2.50 a year. Single 
copies, 2:i cents. J!ivery number contains beau .. 
tiful plates, in colors, and photographs Of new 
houses. with plans, enabling builders to sb'ow the 
la
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STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND fOR CATALOGUE. 
TO CHAS BESE.LERMAKERCI8CENTRE 5T. , NEW YORK. 

�TELESCOPE\",," � CATALOGUE: 

� W.& D.MOG[Y. 
_. . BAY aNN E el T Y. N J 

W. E. CALDWELL CO. 
219 E. Maiu Street. 

LOUISVILLE, KY., U. S.A. 

ALL ----s..2 CASTINGS FR.£.� SPECIAL 
R

NS 
�ncVllN"CO flNETINNIN!; I�PA- PA1T.S, "1 

tA '. -- E- ABL�ND FINE GRAY IRON ALSO STEEL 

ft.., u� q F1N1SH1NL. NN1NG �-JlH�M lEHIGH AVE $(AMERICAN5f PHllA � 

Perfect Newspaper File 
Tbe Koch .Patent File, for preserving Newspapers, Mag
aziues, and Pamphlets, has been recently improved and 
price rednced. Subscribers to the SCIENTIFUJ AMERI
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
snpplled for the low price of $1.50 by mail. or $l.2f>atthe 
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}�� every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN 
,20 TO '60 SAVED ON NEW 

:6J:0 YO:t..:El S 
$126 hll\'h grade Safety 11����t.r',"",""'''''3IL�� .. ��lie;�·bc��L!!,O I�,��est and oldest dealers in 
U.S.Easy payments. We 
sell every where. Otta.. 
free. Roust',lIazard" Co.., 

--':_111( ..... 16 G St.,Peoria,lll. 

lCE-BOATS-THEIR CONSTRUOTION 
and Management. With working drawings, details, and 
directions in full. Ii'our engravings, showing mode of 
construction. Views of the two fastest ice .. sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, 1. The same number alt!o contains the rules aud 
rejlulations for the formation of ice-boat cJ ubs, the sa11. Infl and management of ice-boats. Price 10 cents. 
� Send Sample. for prices to the l:urtis 
..- Automatic Machine !'ICl"ew Works. 

103 Court !'It •• New Hnveu. COllll. 

�For INOUBATORS and 
,_ Molstnre Gauge SICK ROOMS. 

or Weather Indicator. Mailed. $1.00. 
CHICAGO GAUGE MFG. Co .• Chicago 

UNDERGROUND EIJECTRIC RAIL-
way.-A condensed account of the City & South London 
Railway, showing its essential features and givin� some 
of �he more iml;mrtant of its details. With one illustra ... 
tlon. Contai lied In SCIENTIFIC AMERICAN Sup
PI,EMENT. No. 93l). Price 10 cents. To be liad at tbls 
office and from aU newsdealers. 

1�IH!i(ttLANTERNS WANTED :ID[nMt\:' : \lARBACH "co. 809 Filbert St. Phila.P': 
IRON STRUCTURAL& ORNAMENTAL S ,STEEL WORK rOR BUILDINGS LAWN FENCE 5TA8LE. rITTING� GRlY IRON CASTINc.'S ME.OIUM il, 
H,tAVY WllGHT To ORDlII, <AST WASH[I\S,HNT & fORGED STftA'� 
� 511R�UP5 fOR TIMBER. STRUCTURLS, R R TRtSTltWORK,[tc 
SNEAD & 8111S, 711- 14TH ST LOUISVILLE. KY. 

T� Scientifi� A merican 
PUBLICATIONS FOR 1894. 

The prices of the diiferent publications in the United 
States, Canada, and Moxico are aB follows: 

RATES BY MAIL. 
The Scientific American (weekly). one year $3.00 
The SCIentific American Snpplement (weekly). one 

yerjr. - - - - • - - - .  - - 5.00 
Tbe Scientific American. Spanish Edition (month-ly). one year. - • - • - - - - 3.00 

" THE DENS ..... ORE" 
The Scientific American ArchltecU and Builders 

.L''&' Edition (monthly). one year. - - - 2.00 

Is prononnced .. The World'S Greatest Typewriter" by Its users becanse of its The ScientifiC A:e�:::�:d
D
S!��:�t _ $7.00 Great Convenience and the Number of End s attained, The SCientific American and Architects and Build-

Light Key Touch, Ease of Operation and Rapidity, ers Edition. - - 5.00 
Wearing Qualities and the Provision for Good Alignment, ' The ScientifiC American. Snpplement, and Archl-. 
Compactness, Proportion, Finish and Beauty. tects and Builders Edition. • 9.00 

\!II:!.iiO, p<lstpaI(I. I MUNN � CO .• Publishers, 
36} Brsadway. New York. 

Recently adopted on competition by the U. S. War Department. Eighteen Proportionate Rates ,for S'U; lIInnthB. 
����f��re���rJ&e �':,"a�f :''i.l!y�;O�t��:'iie�f:'i���s

nt:a�Ya��g�:;::ili!: This Inclndes postage. which we pay. Remit by postal 
much attention. Omcesln all the principal cities. Pamphlets Free. or express money order, or draft to order of 

DENSMORE TYPEWRl'rER CO" 202 Bl'oadway, New York. MUNN & CO., 361 Broadway, NewYQrk. 

© 1894 SCIENTIFIC AMERICAN, INC, 
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