
)lj{ilveriigemenf9. 
Inside 1',Ut"f'. toRch inl!lerlioD .. .. ..  "::j cents a line. 
!lack Pall'''� euch iU8rrdon - . ..  $1.00 n line. 

The above are charges per a.gate lIne--about eight 
words per line. 'rhis notice shows the width of the line. 
and is set in agate type. EnJ;!ravings may head adver­
tisements at the same rate per agate line. by measure­
ment. as the letter press. Advertisements must be 
received at publication office a8 early as Thursday morn­
Inc to appear in next. issue 

* ONE STAB IrACltSA'W'WILL DO AI Kl1CB* 'WOllI AS rIVII or ANY OTIlElilIND.-N. 8. 

Victor Bicycles! 
I'-'or pleas.ure. business. recrea­

tion. ana ror anything �ou 
conld use a blc'lcie ror. 

VIC'I'OI',.. ARE BEST! 
Send for catalojlue.. 

Overman Wheel Co., Makm, 
Chicopee Falls. Ma ..... 

PRATT IRSTITUTE, 
BROOKLYN. N. Y. 

Day classes will begin wora September 11.mld evening 
�lasses September 26, in the Departments of Art, Do­
mestie Science, Commerce and Music. Also in the 
'l'.:eHNICAL HIGH 8CHOOL DEPARTMENT. in: ��deenrae::� c���:e �7[h
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school or academy. Entrance examinations will be 
held September 17 lind 18. 

DEPAR1'iUHNT OF MECHANIC ART8 AND 
nUILIHNG 'I'RADE8.-r:arpentry, turnin", blacl<. 
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painting, geometry. chemtstry, electrical construction, 
applied mechanics, machin8 desi�nt metallurgy of iron 
and steel. steam. 

}i'or further information, or for application blanks. atJ­
ply at the General Offic. of the InstUute, Ryerson St. 

F. B. PRA'l'T, Sec,'etaru. 

COMPTOMETEH 
�DEMA.B.K,) 

ALL ARITHMET1CAL 
• • • •  PROBLEMS 

Solved rapidly and accuratelY 
by using the CO.MPT01\lETER. 
Savetil 40 per cent. of time. 
E n  t i r e  r e  I i e  r from mental 
strain. Adapted to all com­
mercial and Flcientific compu­
tations. Send fur circular. 

FELT & TARRANT MFG. CO.> 52-56 Illinois St., Chicago. 

S A W S Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  

A send us their full address for a copy of .Em .. A erson's IT' Book of �A W�. new J890 edi-
tion. \Ve are tir8t to introduce NATURAJ, 

W
GAS fOl' heating and tempering �n"'M With

W wonderful effect upon improvin� their qual-
ity and toughness, enahling us to reduce S Ilrices. Address E,lIl-:R""N, SMI'I'H S &: CO. (LId.). Reaver Falls, l'a. ---

KEEP C'OOl! 
CI,ARK'S 

Light - Running Ventilating 
:F'.A.N"s. 

Adapt.ed for Ven(i1atinjO( and Dry. � of eye�y,de8cl'pption. 
CataloJ!:ue free. 

GEl). P. CLARK, 
BoxL, Windsor Locks, Conn. 

J as. Goldsmith, Agent, ";44 B'way IN ew York. 

Scientific Bill Catalogue 
ltE(;ENTLY PURI.I8Hto:D. 
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mailed tree to any address on application. 
lUUNN &: C O  •• Publishers ScientiOc American, 

ati} Bl'oadwlIY. New YOI'k, 
---._---------
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throujO(h to Grays Harbor from the Walla Walla 

wheat fleld�. Rich tributary country-wheat. coal. 
hay, and timber. Largest body of Government land in 
���rir�

t
b
o
e
n
r' ��W�;�Pn���

es
t��g�t!t�

i
:�\�rl·fJtu��tl���� 

of great lumber manufacturiDg' and other industries. 
THE BEST HARBOR 1's0r
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gl anchorage, only II mIles of tQwage; 350 miles nearer 
San It'rancisco and the world's markets than Tacuma. 
Possessed of unl1aralleled n&.tural resources, Grays 
Harbor and the Grays Harbor Country offers �reat 
inducements to settlers, investors, and business men. For 

�
o
l�'1e� �artii'ia�� �1,"&" COllI P A N  Y. Grays Harbo r, Washington . 

PATENTS! 
MI!lSSItS. MUNN & co., in connection with the puoli. 

cation of the SCIRNTIFIC AMERICAN. continue to ex­
amine improvements, and to act as Solicitors of Patents 
fOl' ln ventorS. 

In this line of business they have had forty-one yeaTs' 
�xpeTience. and now have unequaled facilities for the 
pl'eparation of Patent ()rawinge, 8pecifications, and the 
prosecution of A pplications for PatentJij in the United 
SLates. Canada. and �'oreig'n Countries. Messrs. �t unn & 
�gr ��gk
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on IllfrinJ;{ements of Patents. All business intrusted to 
them is done with special care and prom ptness, on very 
reasonab Ie terms. 
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cure th'em: directions coneernlng I.abels, Copyrights, 
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tents, etc. 

We also send. free of charge, a Synopsis of Foreign Pa­
tel'll. Laws. showing the cost and method of becu ring 
patents in all the principal countries of the world. ltIUNN &; CO., SoliCitor .. of' Paten •• , 

861 Broadway, New York. 
BRANCH O�'FICE8,-No. 622 and 624 F Street, PI>· 

alll� BuUdiOI{. Dear 7t1l Street, Wasllinl{WD, D. C. 

Jdtufifit �mtri,au. 

Mechanical Toys, Cames, etc. 
Engine1va, Set Up and Startlti b1l6Ur Printed Di'l"'ectims. 

NEW HAVEN, CONN., July 30,1800. 
Charter Gas Engine Co., 8terlin�, 1:1. GENTLEMEN ;-We have now used your Gasoline En­
�in8 for two months and is �lving good satisfaction. 
Requires no attention atter it 18 �tarted, which generally 
takes four to five minutes. A large number of persons 
have seen it: some pronounce tt a wonder, and others, 
who are familiar with J!as engineI!', as the finest they 
ever saw. We would cheerfully recommend the "Char� 
tern to all persons in need ot power, especially to those 
where work 1s of an intermittent character, as the ex­
pense ceases whenever the engine 18 not runn ing. En­
gine Was set up aod startoo. by your print.ed directions, 

Yours truly, 'l'HOMPSON &: BALL. p�o� 
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SS CHARTER GAS ENGINE Co. 

�NC 
0"" Yf\CTICAL 1, =Plt\iC1CD 
$lSItPEVRITfR 

Catalogue free. Address Typewriter Department, 
I'OPE MFG. CO •• Boston, New York, Chicago. 

JENKINS BROS. VALVES! 
J .. :NK I NlS UROS., 71 .John St., N, Y.; IO.J Milk St., Bostonj 21 North 5th St., Phila.; 54 Dearborn St., Chicago. 

THE GltEAT IMPltOVEMENT IN 

ROOFING 
We are now ready to supply the product of entire-
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the strength and durability of our weJ l-known 
A"S.:,,"'O,.. 1l00FI!'IG. but have also secured 
a deJ!ree of uniformity nevpr before attained in any 
similar fabric. \\' e offer thiS as the PEHFEC''I'ED 
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pm�t thirty years, and as the most desiralile RooOng 
fo:r general purposes. 

The important feaMIres of our recent tmprove� 
menta. for which patents have been 0.1 owed and 
others applied for in this Country and in Europe, 
are described in our new circular, which, WiLh sam­
ples, will be sent free by mall. 

Our Asbestos Rooting is now 1n uee upon Fac-
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all partll or the world. 
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for shIpment, about 85 pounds to 
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IJT There are 1nferior ImItations ot Our Asbestos 
ROOfinlit. Purchasers are cautioned. 

Exclusive sale of our IMPROVED ASBl!:STOS 
ROoFING will be given to reliable dealers in im­
portant towns where we have not already made 
arrangements. 

H. W. JOHNS MANUFACTURING CO. 
SOLE MANUFACTURERS 0)1 

H. W. Jobns' Fire nnd Water Proof Asbestos 
8heathlng, Building Felt, etc. Asbesto8 

Boller Coverinast 8leam PnckinK'8, 
}4'ire-P.'oof Painrs, etc. 

Samples and Descriptive Price LIs' Ii'ree by Mail. 

87 Maiden Lane, New York. 
CHICAGO. PHILADELPHIA. BOSTON. 

BASE BALL. � A DESCRIPTION OF 
the �reat national game of the United 8tates, hy an 
En�lish writer. Jno. Newton Crane, with diugram of 
the field and 7 illu8trat1ons of plavers. Contatned in SCI· 
E;o.;TIPIC AMF:HIC/\!X Sn PPLKM il�NT, No. fi93. Price 
10 cents. To be had at this office aad from all neWs· 
dealers. 

CUTLER DESK BEST IN THE WORLD. 
A.CUTLER & SON, 

• 8 U F FA L 0, N. Y., U . s. A. 

PULLEYS HANCERS .PI-HKl-KJ<;"''''' MAUHJNffi WORK�. 

FRICTION CLUTCHES' .A... &; P. EEoO"VVN. 
• .  44 E=-ark E=-1aoe. N"_ Y-. 

(i POP SAFETY VALVE 
1t'I)l,WATER RELIEF VALVE 
�D'IMPROVED STEAM GAGE 
'" STEAM ENGINE INDIOATOR 

Single !Jell (�h;me \V!oiotle, and ali Instruments 
used In connection with Steam, A ir and Water. 

,sole Agents Jor C[a1'k's Lmen li'ire Hose. 
NE'V YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, rl�.r��,:eMa�:: 
ON GAS ENGINES. - A VALUABLE 
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tail the •• Simplex" en�ine invented by the autlior and 
Mr. Ma landin. With 23 figures. Contained in Scn:NTIF£C 
AMIf.RICAN :::;UPPLEMENT, Nos, 7]�) and 11 fj. Price 10 
cents each. To be had at tnis office and from all news­
dealers. 

V.A..N" �UZElN" 
CAS &, CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC· 
TURED GASES AND 

GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

& Gasoline En�ine �o. 
E.. 2d St .• Cineinn.ti. O. 

THE AMERltAN �Ett TEtEPH�NE t�. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,4.60, and January 30th, 
1877. No. 166,787. 

The transmi�sio!:' of Speech by all known 
forllls of Electric Speaking Telephones in· 
fringes 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 consequencell 
thereof, and liable to suit thprefor. 

LIGHTNING WEU -SINKING 
MACHI"ERY MANUFaCTURERS. Hyrdaulic, Jetting, Revolving, Artesian, Diamond Prospecting Tools, Engines, Boilers, Wind Mills, PwnpB. Encyclopedia, 1,000 engravings, Eal'th's Strata, Determi ... nT��n ����t!a:a,�:hmlJ!���5C. 

AUl'ora, 10. { l1k138.Canal 
St., Chleago, In. 1113 Elm St., Dallaa, Ten .. 

OIL WELL SUPPLY CO. Ltd. 
�l &; 92 WA'J'ER STREET, 

Pittsburgh, l'a,. 

. 
1\1 anufacturers of everything needed for 
A.�T.ElII!iIZA._ �ELLI!!I 
for either Gas.· Oil, ""ater. or Mineral . Tests, Boilers, Engines, Pipe, 

Cordage, ])rilling Tools, etc. 
Illustrated ca!.aloguet price 

lists and discount sheets 
on request. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
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able Horse Power am Mounted 
Steam Drilling Machines for 100 to 
4\00 ft. Send 6 cents for illustrated 
catalogue. P iel 'ce A l·te8iau 
and Oil Well Supply Co .. 

80 Beaver Street, New York. 

PROPERTIES OF ALUMINUM.-BY 
A. E. Hunt.,/. W. Langley, and e. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
with respect to specific gravity. Action of heat on alu­
minum. Corroditlility, mechanical properties, stren
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7 ;';0. Price HI cents. To be h"d at this office and from 
all newsdealers. 

TO INVENTORS 
�ND MANUFACTURERS 
59th Graod National Industrial Exposition 

-OF THE-
American Institute of the City of New York 

Will Open Oct. 1st and close Nov. 29, 1890. 
lntendin� exhibltor8 must make early application to 
secure proper space and clas8itlcaUon. For bJanks and 
other informa.tion address GENERAL SUPERINTF.NDl!:NT 
American Institute. 113 West 38th St .• New York City. 

© 1890 SCIENTIFIC AMERICAN, INC, 

[SEPTEMBER 20, 1890. 

S��AL�S[ M�llt��lt m�� W�RKS 
W B BURNS PROPTR 

THE PHONOHRAPH,-A DETAILED 
description of the new ana imprnved form of the pho" 
ntJgraph just brougbt out by Edison. With 8 engrav­
ingS". Contained in SCI,f';\TIFIC A.MERID_O\N SUl�I'L�:� 
MENT, No. 63:.!. Price 10 cl�nts. �'o be Bad at tlli!:!' 
office and from all neWsdeal(lrs. 

Seven New 
Styles and 

Sizes 
A T.L LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
Send for Data/.oGue. 1I(J('/J!,;S'L'ER, N. 1'. 

ALLEf'U.-' � CASTINGS FROM �ECIAI. ERNS � 0.=-1\ OL ANo FINE GRAY lRON ALSO STEEL 
�

DE.VLIN o. f\NETlNNlNG J��A1T 
S UI FIN1St11NG. NN N , 

v rHOMflLEH'GH AVE 1\ At,1ERICAN ST PHILA 

T::a::: E 

J tientifit �lUtrican 
ESTABLIlSHi.D }�46. 

The lIIost Popular Stleu litie Paper iu the World. 
Only 83.00 a Vpn.·, Inchltlinfl l'ostRge. Weekly. 

a� NUlllber� a l' ear. 

This widely ci"clllated and splendidly 1II11strated 
paper is pub ishE'd weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
urilitinaJ engravini!"s of new inventions and discoveries. 
repre8enting Engineering Works, Steam .:\ll1chinery. 
New lnventions, Novelties in MechaniCS, Manufactures. 
C'tlemistry,l£lectricity, Te egrapby, Pboto�raphy, Archi­
tecture, A griculture. Horticulture, Natural Hiswry. etc. 
Complete List of Patents each week. 

Tl!'rms uf SlIb8CI'lptioll.-One copy of the SCIEN­
TIFIC A. \IERICAN will be sent for one lJear-52 numbers­
postage prepaid. to any subscriber iu the United States, 
Canada or Mexico, on receipt of rltl't'e dull1l1'iII by the 
publistlers i six mont.los, $1.50; three months. $1.00. 

ClubJil.-Special rates for several names, and to Post 
Masters. Write for part1culars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, s ecurely sealed, and correctJyaddressed. 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc., pay· 
able to 

�UNN &; CO .• 

361 Broadway, New York. 
T�E 

Scientific American Supplement. 
Phis Is a separate and distinct publication from 

THK: SCIU:XTIFW AMERICAN. but is unHorm therewith 
In Size, every number containing sixteen larlle pages full 
of engravin�s. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE S('IKNTIFIC AM ERICAN 8UPPLgMItNT is published 
weekly, Jtnd illcludeB a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the princIpal departments of Ecience and the 
Useful Arts, embraCing Biology, Geclo�y, MineraloKY, 
Natural History, GeoJlraphy, Archreolo�y . Astronomy, 
Cbelllistry, ElectriCity, Light. Heat, :\Iechanical EIIgi­
neel'ing. Steam and Railway Engineering, i'lining, 
Ship Building, Marine Enf2:ineering. Photf)graphy, 
Tecbnology, MaDufacturing IndustrIes, Sanitary En .. 
gineering, Agriculture. Horticulture, DomestlC Rcono­
mYt BioJ!raptly, Medicine, etc. A vast amtll1nt of fresh 
and valuable information obtainable in no other pub .. 
licanon. 

The most important Enoineerin!J W01'k8, 1\1 echnnibDls, 
and Manufactures at home and abro&d arp. illustrated 
and described in the SUPPJ.EME;;o.;T. 

Price for the St'Pl�Ll!:M.ENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIEN'l'IF[C AM­
IllHICAN and one copy of the �UPPLl�MIr.NT, both maHed 
tor one year for $'i.00. Single copies ]0 cents. Address 
and remit by postal order, express money order, or check, 

ilIU�N & (;0., atil Broadwar , N. Y .. 
PUblishers SCIKNTIFIC AMEUICAN .. 

• 

Building Edition. 
THE SC1ENTIFIC Al\fERICAN ARCHITECTS' AND 

BUILDERS' EDITIO N Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. fl'orty large quarto pilges, equal 
to about two b undred ordinary book pag-es; forming a 
large and sPlendlQ Lllngnzin� of ArchirecllIl'c, rich­
ly adorned with eieqant plates in colm's, and with other 
fine engravings; ilJustrating the most interesting ex­
amples of mudern Architecturl11 Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latpst and oest plans for private resi­
dence!', City and country, including tbOge of very mod­
erate cost as well as the more expensive. DrawIngs fn 
p�rspecti ve and in color are given, toget ber witb full 
Plans, Spec fications, Ebeets of Details, EstJmates, etc. 

The elegance and cheapness of this lDa�nificent work 
hR·ve �on for it the Lara-est C iJ'clIlali4'ln of any 
Archltecmral publication In the world. Sold by all 
neWSdealers. $2.50 a yea". Remit to 

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

PRINTING INKS. 
THE "Sciemific American" i'printAld with CHAS. ENEU JOHNSON & CO.'S INK, Tenth lind Lom­
bard Su .• Phil .... and �7 ROBe St .. 0pp. Duane St., N. Y. 
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