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HENRY CAREY BAIRD & CO., 
INDUSTRIAl. PUBLISHERS, BOOKS ELLERS & IMPORTERS 

81 II Walnnt St., Philadelphia. Pa .. U. S. A. 
I]r'Ournew and Revised Caralollue of Practical and 

Scientific Books. 88 pa�es. 8vo, and our other Catalogues 
and Circulars, the whoie covering' every branch of Sci­enoe applied to the Arts. sent free and free of post&lle 
to any one in any part of the world who will furnish his 
ad<lrMs. 

EXAMINE, at 
stand, a copy 

any 
of 

news 

THE 
POPULAR SCIENCE MONTHLY, 
and see if you can find in it any 
article or page which does not 
interest you. The advances in 
science are so many-sided, and 
their practical applications so 

that no intelligent numerous, 
person can 

ignore them 
detriment. 

continue 
without 

long to 
positive 

Sold everywhere, 50 cents a copy. 
Subscription price, $5.00 a year. 

D. ApPLETON & CO., New York. 

STEEL BAllS for MAOHINERY 
JQ RNALS and BI. . 
CW/;LES a specialty. 

Balls from �" to 2" diam. in stook Balls of Any MaI.eria1 or Siu made 
to order. Accuracy of sphere, size 
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. 
Also manufacturers of Automa­

tic Screw Machines for Sewing 
Machines. Bicycles. etc. 
Cleveland Machine Screw Co. 
133 2d Ave., Cleveland, O. 

VELOCITY OF lOE BOATS. A COL-
lection of interesting letters to the editor of the SCI EN· 
TtFIC AMERICAN on the question of the speed of ice 
boats, demor..stratin/l how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in MCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdeal erB. 

R nt Medicated Hair Cloth Lined 
\ " "�'- �� \ 

� : , 

HA ItNES"; l' AI) fnr sore 
backs and necks on borses. 
A sure cure. An absolute 
preventive. GOO. E. ELY 
& CO., ROCHESTER. N. Y. 

It ���S ��!! �h�� y��!�frn��!r!�t��e� 
in quantities, write to THE JONES BROS. ELEC­
TRIC CO., 28-30.-32 West Court St., Cin't� O. 

TELE·PHONES. 
Receivers, *1.25 each. 

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

W" Send Stamp for NI'IW Catalogue. 

PALMER BROS., Mianus, Conn. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con. struction of the fastest and best kinds of lce Yachts of 
the latest, most approved forms. Illustrated with en­
,",avinlls drawn to scale, showing the form. position, 
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cents. fro be had at this office and of aU newsdeaJers. 

Star * Iija P$ 
By Richard A, Proctor, F.R.A.S. 

* * * 
A series of twelve elegantly printed Maps of the 

Heavens, one for every mlluth in tbe ,rear. Specially 
prepared for use in North America. \lJth descriptions 
accompanying each map, giving the I\il.mes of the prln· 
clpal stars and constellations, shoWlbg their relative 
position, at given hours and days of the month. 

A most· beautiful and. convenient work, specially 
adapted for the use of those who desire. to acquire 
a general knowledge of the starry realms. 

To wblch is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing ill the IDIpd the names and places of th. 
various stars and constellationS. by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto VOlume, elegantly bound In cloth. Price 
$-,!.aO, postpaid. 

I MUNN &:. CO., Publishers, 
361 Broadway. New York. 

DAIMLER MOTOR CO. Towers, Tanks and Tubs 
MANUlI'ACTURERS 011' 

GASOLINE ENG�NES 
PATENT SECTIONAL 

ALL IRON TOWERS. 
ADAPTED TO PLAIN 

Stationary, Locomotive aod Boat Purposes. ALL WOOD TOWERS 

DAIMLER MOTOR LAUNCHES, ELEVATED TANKS 
1. to 12 Horse Power. for Automatic Fire Sprinkler Plants. 

Safe, Speedy, Clean, Reliable, Convenient. No Steam, No Coal, l.ouisiana R ed Cypress Tanks 
a Specialty. 

No Ashes, No Licensed Engineer or Pilot. 
0 " 

W Y" I d C '  N Y 
W. E. CALDWELL C • 

Office and Works:. STEIN A, Long Is an Ity, • •  219 E. Main Stre"t, 
�._� 

D E A F N E S S The McCONNELL 
Lt)UISVILLE, KY., U. S. A. 

t::.:.; t%�
c�:�y World's Fair Souvenir 

Gorm Proof Filtors and�res onquantities tomanufaclurers, and HEAD NOISES relieved byuslng 
Wilson's Common Senile Ear Drumlfl 
New scientific invention, entirely different 
�rs�°lt":r:t�;�o�t';,';,

m a1af! g:C:: a��=' f!B: 
and where medical skUl has given no relief. 
They are safe, comfortable. and invisible; 
have no wire or striIlJl' attachment. \\ rite 
for pamphlet. IT Mention this paper. 

WILSON EAR nRUM MFG. CO .• 
LOUISVILLE, Ky. 

OF INTEREST·TO FOUNDRYMEN! 
We wish to license a few more firms to manufacture our radiators, for steam and hot water heating, under a 

small royalty. This Is a j!'rowlng and profitable business 
specialty and is under strollll patents. Will sell a com· 
plete outfit of fiasks and patterns to start producing. 
No experimenting. Our late improvements make our 
radiators the best in the market. Agents wanted for the 
sale of our !loOdS. Corresponden e solicited from forelgn COjinJ'rtAND RADIATOR CO. Wor s. Bremen. Ind. Office, 89 Lake St� Chicago, ill. 

Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 

STEEL and WOODEN TRUCKS 

PIPE FRAME SHOE RACKS 

WIRE LOOP SHOE RACKS 

L. MURRAY MOORE, 
Rochester, N. y, 

REMOVE MICROBES 
-AND-

All Kinds of Disease Germs. 
Is a FlUer and Cooler Combined. 

The Ice as it melts Is OItered. 
No other gravity OIter does this. 

The MCConnell Filter co. 
BUFFALO, N. Y. 

HISTORY OF FOOTGEAR.-BRIEF 
descriptions of the forms of footwear used from the 
earliest ages up to modern tim es. With 51 Illustrations. 
Contained tn8CIl£NTIFIC AMERICANSUPPLEMBNT. Nos. 
943 and 941). Price 10 cents each. To be had at this 
office and from all newsdealers. 

oeK & ORE BREAKER 
Capaeity up to  200 tons per hour. 

Has produced more ballast, road 
metaJ, and broken more ore than 
all other Brea"e s ombined. 

Builders of High Grade Mining 
Ma hinery. 8end forUatalogues. 

CATES IRON WORKS, 
C So. Clinton :-'r •• (:hicRjlCJ 

136 C, Liberty Street, New York. 
237 C �'ranklin St., Boston. M .... 

* THE "MUNSON" TYPEWRITER. * 
ThI8 machine Is an "evolution," the outgrowth of years of experience and the 

best resn1ts of scientific work. Its principles ayr.al at once to the 
ed
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INTERpHANGEABLE STEEL TYPE WHEEL, 
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elght,wlth carry. 

H1lIhe8t Medal Awarded, World'. Fair, Chicago,1893. Send for circular to 

The Munson Typewriter Co., 162 S. La Salle Street, ChIcago. 111., U, S. A. 

Graduated Beam Calipers. m�(fS����� For all Trade and Scientific pur· poses. ernler and Metric System, All tools 
warranted accurate. pr Send .tor circular and price. 

Address El G. SMITH, COLUMBIA. P A. 

ICE-BOATS-THEIR CONSTRUCTION 
and Management. With working, drawinf,{s, details, and 
directions in full. Four 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 SCIEJ-.'"TIlI'tc AMERtcJ.N SUPPLE­
MENT, 1. The same number all:lo contains the rules and 
regulations for the formation of ice-boat clubs, the sail­
lnll and management of ice-boats. Price 10 cents. 

THE "CLIMAX" 
Stereotyper ami Moulding Pre" 
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place of metal s£ereotypes. Also ft>r 
inaking Rubber "'tamp... Should be in use in every printing office. 

See SCL AM., Dec. 30. 1893. Send for 
circnlar to . 

THE J. F. W. DORMAN CO. 
217 E. German St .. 

Baltimore, Md. Manufactnrers of 
Rubber Stamps, Vulcanizers, Stereo­

type Maclilnery and Supplies. -----------------

INVENTORS 
Write us. We have:1\:erfect facilities 
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cbanlcal Specialties. SOUTHERN ENGINEERING Co., 
Electrical and Mechanical Engineers, Louisville, Ky. 

Monitor Incubator. 
Hundreds of testimOnials as to Its merits over all other makes. 

MEDALS and DiPLOMA AWARDED 
AT THE WORLD'S FAIR. 

Large book with cuts for stamp, 
BUY THE BEST • 

• 81. RACE ST., BRISTOL, CONN. 
VOLNEY W. MASON & CO. --:::--:--, --------

FRICTION PULLEYS, CLUTCHES, ann ELEVATORS ARMSTRONG S * PIPE �I
N
��EADING 

PROVIDENCE, R. I. CUTTING.OFF MACHINES 

RED SHALES AS C O N N E CTE D 
with the Genesis of Bitumen in California-By A. S. 
Cooper. C.E. A description of some deposits of red 
Ahales in California and their reJations to liydro arbons, 
nRtural gas. bitumen and petroleum, Wlt.h 3 illustra­
tions. Contained in SCIEN'flI'IC AMERICAN SUPPLJI.. 
MENT, No. 93D. Price 10cents. To be had Ilt this 
oftlce and from al1 neWSdealers. 

Both Hand and Power. 
Sizes 1 to 6 Inches. 

Water, Gas, and Steam Fit­
ters' Tools. Hinged Pipe Vises. 

, Pipe Cutters. Stock8 and Dies 
'. wni1'e.rsall" ack.nowledged to be 

THE BEST. lTSend for co.talog. 
Armstrong Mfg. Co., 

Bridgeport, Conn. 

Faml'ly Ice Mach'lne Ice,et .,In a few minutes,etOand up. FIlters,tJ,.20and up. Cookers ..... l. I'Ieltzateurs 
to prepare one's self soda water, $40.50 and up. L. DERMIGNY, 126 w. 25th St., N. Y. 

� .. �� HARBISON CONVEYOR! 
Ha!':rrmlr Sram, Coal, Sand, Cia" Tan Bark, CInders, Ores, Seeds,&c. 
�IBOBDEN. SELLECK" co.,{�+�}Clicago, II� 

© 1894 SCIENTIFIC AMERICAN, INC. 
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Medal & Diploma 
on our [NCUBA.TORand 
BROODER combined. 

Medal on Hot Water 
Brooder. 

Old U Rebable" Leads Them All. 
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send 4c.in stamps lor our 
��------i,2.;fnt��t" ::'i,W� vc':!J't':!,� 

Reliable Incubator & Brooder Co., Quincy, III. 

ARTESIAN WELLS-BY PROF. E. 
G. Smith. A paper on artesian weBs a8 a source of 
water suppJy. Essential geological conditions of arte­
sian welJs. Some chemical features of artesian weH 
supply. Contained in SCIENTllI'IC AMERICAN SUP· PLEMENT. No. 943. Price 10 cents, To be had at tllia 
office and from all newsdealers. 

SANITARY SOAP VAS'E 
PREVEN'J'''' disease, waste, pilfer· 
ing of soap, c]ogginll of waste pipes, 
stain of marbJe, uncleanly soap dish. 

AFI<'OltDS each user fresh. dry 
pure soap. 

The Only Olean, Sanitary, and Saje 
way to use soap. 

W. R. RANIYlE. 
Roc hestel', N. Y., U. S. A. 

AMMONIA MOTORS.-A DETAILED 
description of the apparatus devised by Mr. MacMahon 
�c:i�l:,� r�o
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ill ustrationEl. Contained in SCIENTIFJC AMERICAN 
SCPPLEMENT, No. 944. Price 10 cents. To be had at 
this office and from all newsdealers. 

Perfect Newspaper File 
The Kocb Patent File, for preservlllll Newspapers, Mag. 
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CAN and SCIENTIFIC AMERICAN SUPPLElIlENT can be 
8upplied for the low price of $1.50 by mall, or $1.25 at the 
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every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SCIENTIlI'IC AMERICAN 

ALWAYS FRESH AND CLEAN! 
The '1'or8lon Braided 
Wire Sprl .... . ·Ulow is coolaodcleanly. Jacon­ducive io rehh­

Ing.leep. Health. 
::���ieaW; indestluc.ttble 
Price. UpbOIBtered. lnftne hair: 

(PilJow with one end open to show coDstruction.) la�:�tl!l' �:�:.�: 
*��t!!·:W �li� �;�J����11��lr��e�!bl�\�:-P��a. 

THE ATMOSPHERIC RAILWAY.­
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With 6 illustrations. Contained in SCIENTU'IC .A MER­
ICAN SUPP LEMENT. N o. 9��. Price ]0 cents. '1'0 be 
bad at tlliB office and from all newsdealers. 

IELECTRICITYI By our correspoudencemethod; 6 thorough courS8I; Experiments; rea-­
IOnableTerms. C1rCUIll.r8 Free. Tlae&1.mtUc-Madintat (J(J.Ofevl!faftd,O. 

T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the different publlcations ln the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The Sc entific American Supplement (weekly), one 

year, • • 5.00 
The Scientific American, Spanish Edition (month. 

Iy), one year, • 3.00 
The SCientific American Architects and Builders 

Edition (mOlithly), one year. • • • 2.50 
COMBINED RATES. 

The SCientific American and Supplement · $7.00 
The Scientific American and Ar Wteets and Bu Id· 

e Edition,. • 400 
The Sc entific American, Supplement, and ArcW· 

teets a d Builders Edition, 9.00 
Propol·tionate Rates jor Six 1Il onth& 

This includes postage, which we pay. Bem\t by postal 
or express money order, or draft to order of 

MUNN & CO •• 361 Broadway. New Yo:tk. 
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