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�i)vertigement.5. 
Inside P,ure. f!nr.h inllerrioD __ _ 15 cents R line. 
Bock J·atre. ench aHNerlton - _ .. 81.00 B line. 

The above are charges per aflate hne- -about eitlbt 
words per line. 'l1his notice shows the width of the line, 
and is se t in 8.llate type. EngraviDIl8 may bead adver
tisements at the �ame rate per aJlR.te line. by measure
ment. as the letter press. Adverti8emeDt� must be 
received at publicatIOn office as early 8S Thursday morn
ina( to appear in next issue. 

* ONE STAI 1U.CIt SAW wn.t. DO .1.8 XlJOE * 
WOH AS rm or ANY O'l'UIItJND.-N. II • .  

Victor :Bicycles! 
For pleasure, business. reerea· 

tiOD, and for anything you 
could use a bicycle for. 

VJCTOUS ARE BEST I ��l!iI".����� Send for catalogue. 

Omman Wheel Co., Makers, 
Chicopee Fnlls. 1U888, 

ELECTRICITY, LIGHT AND HEAT. 
-A le,·ture b y  Prof. C. �'. Ilrackett, delivered before 
the New York ElectriC Club-Facts about electrlcal con
ductors. Production of electric light in the cheapest 
possible way. 'rhe relations betWeen the three VIbra
tory forces anti tbe signidcoDce of Herz's recent experi .. 
ments Contained in SCIl!:NTIlI'H' AMERICAN tiUPPLlC
JUNT, Nos. fiS3 and 6S4. I'rice 10 cents each. To be 
had at this office and from all newsdealers. 

S AW S Wlillted 50.000 Sawyers 8 AW S a D d  Lumbermen t o  

A send u s their full address for a copy of Em- A erson's r:r- Book of !'!A WS, new lRlO edi_ tion. We are first to introduce NATURAL 

W GAS fol' heating and temperiD� Sa,,'. With
W wonderful effect upon improving their qual-S tty and toujlbness. enabling U8 to reduce prices. Address EIUERSON, SMl'l'H S &; CO. (Lid.), Beaver Falls, l'a. 

NEW KODAKS 
" You press the button, 

'We do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For eale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Stnd 1M" Oatalogue. RUCHESTER, N. Y. 

ELECTRO MOTOR. SIMPLE. HOW TO 
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amateurs to make a motor wnich might be driven with 
advan[sge by a current delived frum a battery, and 
wblctl would hllve su1lle1ent power to pperate a foot 
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SUPPLKM�NT. No. 641. Price 10 cents. To be bad at 
tbla olllce and from all neTBdealers. 

CHEMICAL ICE MACHINES 
Steam and Bell Machine. to make '100 Pounds 

Ice In Twent�-four Hours. 0. � %>E 1I�.A..·�·:Jil� _ CO., 
1'001 Weal 13th !'!lreet. New York. 

KEEP COOL! 
CLARK'S 

Light - Running Ventilating 
F.A.N"&. 

Adapted for Ventilating and Dry. 
ing of every description. 

Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Locks, Conn. 
Agent, '744 B'way, New York. 

Vinita Planing Mill. 
E"lIine was Set Up and Stamd by our Printed m.,.ectiom. 

VINITA, IND. T ER� June 21, 1R1O. 
Charter Gas Engine Co., SterliDll, 111. 
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not continue to do so. The engine was set up and start
ed in less than ten hours after beiDJ,t put 111 shop. ac ... 
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PATENTS! 
MESSRS. MUNN &; CO .. in connection with the publi

cation of the SCIENTI FIC AMERICA1'o.', continue to ex
amine improvements, and to act as SoliCitors of Patellts for inventors. 

In this line or business they have bad forty-one years' 
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prosecution of Applications for Patent. in the U nited 
States, Oinada. and lI'oreign Countries. Me!llrs� � um &. 
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on infrinllement8 of Patents. All businesb intrusted to 
them tf' done with special care and promptness, on very 
reasonable terms. 
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cure them; directions concerning Labels, COPYrig�tS, 
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tents. etc· We also send, free oj charge. a Synopsis of Forehm Pa
tent Laws, showinfl the cost and method of l!Iecnring 
patents in all the principal countries of tbe world. 

DUNN A: CO., SoliCitor. oC Patent_, 
:lIil Broadway, New York. 

BRANCH O�'FICES.-No.622 and 624 F Street, Pa· 111110 BlJlI4loll, llear 7tb Strltt, Wll8.blqwn. D, C. 

'tlentifi, �m'ri'ln. [AUGUST 9, 1890. 

Palont Rivolod Monarch Rnbbor Bolttn[. 
�maT Z1\T TEltE W"OR.x.X). 

THE IUTTA PEICHA AND lUBBER MFI. co. BASE BALL. - A DESCRIPTION OF 

Para Building, 35 Warren St., New York. 
(lbIeago, 

ALU�lINUM.-J)ESCRIPTION OF THE 
method of manufacturing thi.s metal from cryolite liS 
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SUPPLEM>:NT, No. '731. Price 10 cents. To be had at 
tbls olflce and from all newsdealers. 

The HARTFORD SAFETY 
THE BEST $100 BICYCLE MADE. 

(Jan be adjllluf"d to ftt any p�r8on, from a boy 
of l!lo [0 a full-grown ulan. 

OutalO(/ue Free. 

HARTfORD CYCLE CO., Hartford, Conn. 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO" Boston, New York, Chlca"o. 

Scientific Bill Catalogue 
RECENTLY PUIILISHKD. 
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mailed tree to any address on application. 
MU!lN &; (l0., P Ublishers Scientillc American, 

361 Broadwa},. New York. 

SaD. II'rancl.eo, Do.&on, M •••• 

STEAM ENGINES 
Vprightand Horizontal, 

Station&r}', 
.Portable and Semi-Portable. 

S to 16 Bo .... Power. 
l11ustrated Pamphle� Free. Addre •• 

AMES lEFFEL 4. CO. 
SPRINGFIELD, OHIO, 

or 110 Liberty St.. New York 

LUMINOUS FOUNTAINS. - A DE
tl'!e���tc:

i
r�:::l'ng��bf'i,�����

r
:t�t'l,� F� e�f�ft��� of 1889. With 61Jlustrations. Contained in :-:'CIES'l'IFIC 

AMERICAN RUPI>L>OMEST,. No. '12'1. PrIce 10 cen ts. 
To be had at this office and from all newsdealers. 

� Ch Do it yourself.Cireap cular press f-S. Hize "D....! _'t. for small newspa-
C .... &.1.& uurr;:f�g��y :;fn

e
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rules. �elld two stamps for Cataio�ue to 
factory. Kt:L",I(Y &; CO" Meriden, Con". 

THE PHONOGRAPH.-A DETAILED 
descri�tion of the JleW anQ lmproved (orm of the pho
nograph juot brought ou� lJ y Edison. With 8 engrav· 
ing!!. Contained in SCIJr.:'\TIFIC -\MERIC..§.N SUPPLF.
MENT, � o. 632. Price to c�nts. fro be Had at thls 
ofilce and from aU newsuealers. 

IDE A1JTOlliATIC ENGINES. TRACTION AND PORTABLE ENGINES. 
STEAM: Fl.OAD R.OL"LEFl.&. 

WEITMYER PATENT PURNACE. _ BOIJ.ltR� fH<' .. ;VERY DESCRIPTION. MannCaetured by FOUNDRY &; MACHINE DEPARTIUENT. Harrl8bnrlh Pa •• U. I!l. A. 

''I:� �'�' N'" .ATION AL FILTER_ 
'I'�'.l· SPECIAL SIZE HOUSE FILTER. 

''-,-;'';'';.-.j ': 16 INCH DIAMETER. PRICE $915.00. 

i. . .. ,:, I 
BRIGHT SPARKLING WATER 

LARCE SIZE FOR MILLS AND WATER WORKS. �I';" 
NATIONAL WATER PURIFYING CO., 

Address for Pamphlet. 

DEAFNESS ean Only be Cnred by Dr.S.Cr.AY 1'oDD,{3Mon
roest.,Grand Rapids, Mlch 

VAN' DUZEN' 
CAS" CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC
TURED GASES AND 

GASOLINE, RELIABLE AND ECONOMICAL. 
Fully Warranted 

VAN DUZEN 
� GuoliDe EDI:IDt Ce. 

L lei St.. CinoiD ... ti. O. 

THB AMERI�AH DELL TBLBPH�HB ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forws of Electric Speaking Telephones in· 
frillges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use. and all the consequence� 
thereof. and liable to suit thf'refor. 

14� IIroadwny or 86 I.lberlY [ill., New York. 

ESTABLISHED HALF A CENTURY. 

DIRDN'S J,JrJRE &BURGlAR 

SA�E:S 
��E �JtN;rJ�a'lEMENiS 
RDT F'OUND I� n MAKES DTHEn .'1; 
THAT Will WELL REPAY AN 
INVESTIGATION 
BY?rI1.OSEo��I�E: TO 5.ECUAt 
THE BEST ·SAFf 

MARVIN SAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

CUTLER DESK BESTINTHE WORLD. 
A CUTLER &, SON , 

_ __ _ _ • g ,--I F � A L::" � Y, "-- S A 

NATIONAL 
STEEL 

TUBE CLEANER 
__ RANKS THB HIGHEST 

Endorsed by tbe best Engineer •. 
CHAlMERS'SPENCE CO. 

OWce, 1i9 Lllierty Slreel, 
Works,4I!).425 E. Eigh tb St.,N ew York 

-=====-----------------------_ ._------

© 1890 SCIENTIFIC AMERICAN, INC. 

the great national game of tbe United tltates, by an English wliter. Jno. Ne'Vton Crane. wlth diHgram of the Ileld and 7 i lIu8trations of players. Contalne<t in SCI· i;STIFIC AMt<�UIC.l\X SnpPLEIIF.NT, No. t;93. Price 10 cents. To be bad at this oftice and from atl news. dealers. BIlitIIELEV PA 3E��ER».FREIGHTLS ;RA..ES::... �. E. A ..,. \.., "I r< E )  ... ..; . 
-

ALUMINUM BRONZE AND BRASS 
as a suitable material for Prupellers. -A paper by 
ltugene H. Cowles. discussing the various materials that 
have been used in the construction of prupeller wheels, 
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�CIEN'l"tFl(, AMERICAN SUPPLEMENT, Nu. '14il. i>r1ce 
10 cents. To be had at this oftice an<1 from all new ... 
dealers" 

COMPTOMETER 
ALL �.�I.Tp���T�r�� 

Solved ,apidly and accurately 
by usin" the COMPTO)lETER. 
Saves 40 per cent. of time. 
E n t ir e  r e l i ef from menial 
strain. Adapt�d to all com
merCial and l1cientific compu
tations. Send for circuld.r. 

FELT&. TARRANT MFG. CO., 52·56 illinois St., lhlcago, 

'r :s:: :::EI 

J titntifit �mttitan 
ESTABLJSHED U146. 

Tbe D08t Popalar Seleotllle Paper In the Werld. 

Onl}' 13.00 a Ili''M",:,!:,':::;:�'V;:'':-'.''lI"e. Weeki,.. 
Thil. widely clr�ulaled and splendidly Illustrated 

paper Is pub:lshed weekly. Every number contains eII
teen pages of usetul lnfOlmatlon aod a large number of 
urifdnal engra viogs of new lnventtons aDd dlscoveries, 
represe�tlng Engineering Works, Steam �I achlne.,.. 
New Inventlons. NoveltIes 10 Mechanics, Manufacturel, 
Cbemlstry, I<lectrlclty, Te egraphy. Photography, Archi
tecture. Agriculture. Horticulture. Natural H1story, etc. 
Complete List of Patents eacb week. 

Tprms of SUb.Cl·lplioll.-Dne copy of tbe SC'IEN

TIJ/JC A "ERICAN will be sent for on. 1/M1"-62 numbers
postage prepaid. to any subscr,ber III tbe United State .. 
Canadu or Mexico, On receipt Qf lb.'re dulllll'" by the 
publishers; six montts, $1.50; three month., $1.00. 

C lu b •• -Special rates f�r several name_, and to Post 
M asters. Write for particulars. 

Tbe safest way to r.mit Is by Postal Order, Draft, or 
Express MoueyOrder. Mon"y carefully pblced Inside 
of envelopes, securely sealed, and correot),. addressed, 
seldom goes astray, but Is at tbe sender's riSk. Ad
dress all letters and make all urders, drafts, etc., pay. 
able to 

�'t.7NN &; COo. 
361 Broadway, New York. 
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Scientific American Supplement. 
Tbls Is a separate and distluct publication from 

THo Scn"�'JJ/tO AMERICA". but Is uniform tberewltb 
in Size� every number containing sixteen larKe pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied wlth translated descriptlons. 
THK SCIICNTIPIC AMlI:RICAN BUt'PLI£MKNT 1s pubUsbed 
weekly, 'lnd include8 a very wide r9.nge of contents. It 
presents tbe most recent papers by eminent wrlters in 
all tbe prinCipal department8 of SCience and tbe 
Useful Arts. embraCing Biology, Ge"loo:y. Mineralogy. 
Natural History, Geo�raphy, A rch.,ology. Astrouomy, 
Cbelliistry, ElectriCity, Lillht. Heat, :\Iechanica) Engl
neel'ing. Steam and Railway Engineering, Mining. 
Ship Building, Maline En6?:ineering, PhotQgrupby. 
Tectmology, Manufacturing Ind ustrJes, Sanitary Eu. 
gineerin�. Agriculture. Horticulture, Domestic Econo
my. BioJ(rRpllY. Medicine, etc. A vasta.munnt of fresb 
and valuable luformatlon obtaInable In no otber pub· 
llcanon. 

Tilt most impGf"tant Engineering Wort.., Mecbllnllms, 
aud Manufactures at home and abrO&d are illU8tratell 
and described In tbe SUPPLEMENT. 

Price for the SOPPLEM&N'l' for the Uulted States and 
canada. $5.00 a year, or one copy of tbe SCIENTIJ/IC AM. 
KliICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. SIngle copies 10 cents. Address 
and remlt by PU8tal order, express money order, or check. 

lllUNN &; Co . .  361 BroadwaJ', N. Y .. 
Publlsbers SCII:NTIlftC AMEttICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHrrECTS' AN" 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single cople., 25 cents. Forty large quarto pdges. equal 
to about two bllndred ordinary boOk pages: forming a 
larII:e and splenl1ld Marrazin" of Archileclure, rich
ly adorned wltb elegant plates in colO1"s, and wltb otber 
i1De engravings: illustrating tbe most Interesting ex
amples of moderu Arcbltecturlll Construction and 
allied subjects. 

A special feature Is tbe presentation In eacb aumber 
of a variety or tbe !atpst and best plans for private reoi
dences, city and country. Including tho.e or very mod
erate cost 88 well as the more expensive. Drawln&B in 
perspective and In color are given, togetber with full 
Plana, Spec Illlations, Sheets of Details, Estimate .. tOtc. 

Tbe elegance and cheapneB8 or this tD84tnlllcent work 
have won for It tbe 1.llr",,"1 CII·culatlon of an,. 
Arcbttecmral publication In tbe world. Sold by all 
newsdealers. $2.50 a year. �mlt to 

lUUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
TIlE .. Scientific American" i. printed with CRAS. BNBU JOHNSON & CO. 'S INK, Tentb and Lom
bard StI .. Phil",. aDd 47 ROBe fit., opp. Duane St .. N. Y. 
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