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In�lde Palle, each insertion. G •... :7:i cents a line. 
Back Pa.ee each illl!tel-tiou - - ,. !ll.00 a line. 

The above are charges per agate ltne-about ei�ht 
words per line. 'I.'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisement� at the �ame rate per aJ{ate line, by measure­
mell-t, as the letter press. Advertisements mu�t be 
received at publication office as early as Th ursday morn­
ing to appear in next issue. 

CHARTER'S GAS- ENGINE. 
The safest. most reJiable and econumical Motor in 

existence. 
Independent of GIlS WO"ks nnd llIachln" ... 

2to�H.P. I So it can be used anywhere.. 
. ! Makes its Own Cas 

. t AT COST OF. ABOUT 
'� 6� cents per II :Feet. 

.: A. avin Qf 25 to r: p�r cent 
! I . _ tla15.ntee,," &ver at1�ther GJU 

_ \ , ..,. L ! Engines. 
-:::J �I! .... �.I ChICago Agent: H. H, LATHAM, 
�:::::� New Y��k
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W�\.iberty - Street. . 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

WATEILBIJILY lIIULEAllLE IRON ()OlllPANY, 
WATERBURY, CONN. 

AIIID 
MALLEA.BLE 

-GRAY 
CASTINGS. 

IRON 

FITTJNGS Cor STEAM. GAS & W A TEK. 

RAILS FOR STREET RAILROADS.-
A paper by A. W. Wri�ht. (j.E., discussing the compar_ 
ative v lue of iron �nd steel as materials forstreet rail ... 
road rallM. Contained in SClI':NTIFlC Ai\1EHICAN Sr'p­
PLIilKE"T, NO. 499. Price 10 cents. To be bad at this 
o:fllce and from all newsdealers. 

STEAM' ENIINES. 
Horizontal and Vertical. 

Dl' c d g l nlr lllnchlne,'Y, 
IlloUl', I'nwdcl', Slnte and 
mint 1�lilllnRchlne,'y, Tur· ;Z:;:::;:'=7-�<'�=r:L.- bine Watm' Wheel •• 
YorkMfgOo" York,Pa. U. S.A. 

GAS BURNERS.-DESCRIPTION OF A 
new �as burner, designed to etfect a very intimate mix­
ture of gas and air, and causing the mixture to reach the 
{K.)int of ignition at as high a temperature as possible, 
wtth nine figures. Cuntained in 8ClEXTIFJC AMERICAN 

rt?t!'�lil':'��f�gm.1fi1"e:.�g:ll�s��nts. To be bad at 

FIRE AND WATER-PROOF BUILDING FELT, J'mE-.P!l00F PAINTS, STEAM PACXINGS; BOILED. 
. COVEllJ,IWS. �c • 

'amples and descriptive Price List free by mail. 
lL W. 10UNS Itt'F'G CO., 87 KAIDEN LANE, N. Y • 

I::lUPPLIES FROM 
HYDRANT PRESSURE 
the clleapest power known, 
InvalUable for blow ing 
Church Organs, running 
Printing Presses, Se'J.Oi;ng MachVn" Vn H0U8ehol� 
r���,
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Jeitutifit �mtri,au� 
Aluminum8ronze, Aluminum Iron, Aluminum Brass, Aluminum Silver, 

, AT ONE<QuiiiTER the Present Pri ces of other lUanufaeturett, and of Genaine Char'lcter. 
The amount of AOOMINUlli lu the Cowle� Alloys Is stat.ed, Gnaranteed and demonstrated by Analysi •. 

ALUltllNUMln small �rcentages. introduced into AJ,UlllINUM Blt,\�S is Aluminum Bronze with 
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T:���! dekreeasto greatly enhance their value. The high cost strength up to40tons per square inch,alsogreatductIlity. 
hfls heretofore prevented its general use. Castings., Suitable for Castin-.Ks, Pump Rods, Liners, and general Sound and Malleable, can be made from the COW LJ<]" elllli!leering use. Has remarkable ca.su.:s qualitle�. 
Alloys, with up to 57 tons tensile strength per sq. in. i 
and al80 nearly this strength and with elongation up THE COWI.E!o; SII.JCON BlfONZE 
to 50 per cent, accorQ.ing �o grade. 
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l=tl �gg; THE CO'VI.El'i ALUMINUIU IRON to lIuidily. and affects them more radically than-Phos. when added to lr�n or S�l has radlCaIl� benetlcal effects. phorus. which is inferior to Silicon as a flux and much 
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a�oili�� higher priced. ' 

to the strength of the metal. It is sold In ingot. at prices TilE COWI.ES AI.UMINIJM �II.VER accordll!g to per cent of contained Alulnh,nln by -AIRlninuln add{"(l to Gel'lIlan Silver or lUan. DoalYlus. 'Iluese Ul'ollze-maintains its beautiful white lustre 
THE COWI.ES ALUMINUIU BRONZE fnr aa time. and permits of sanitary goods and IC!"'t 

a true chemical compound, is superior to Ordinary Brass plated ware !>emg manufact�.ed from it.lD an endu�mg 
Or Brunze, Phosphor-Bronze, Gun Metal, and German an� substantm.i manner, reqmrlpg no platlllg of any kllld. 
Silver in every way. It IS better and cheaper than Sliver plate. 

1'1' POSSESSES TIlE QUAI.ITIES OF: Gl'eat telu.ile strellgth (as high as 57 t.ons in Casting,..). 
Fine founditlu qu Illities. Jfol'ges hot 01' cold. 
With"'tnnds all "porl'o�ive, oxidizillg, or slll­
phul'izinll action more than any known commercia l 
alloy or metal. Gl'eat malleability and ductility. 
��':t�f.
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times greater than brass. Guod behaviur beneath cut­
ting tools. Constant proportions-do not change like 
brass with remelting. High re�istance to compre-ssion. 
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finished. So norousn�s� and homogeneity. Elastic limit 
-50 per cent hi�h�,..than Mild Steel. Beautiful golden 
color, not bl'asH)" in appearance. 

'11he SCI-ap is a� '�ood n� tlte Orlginal lnll"ot 
fOI' llemelting. 

Send all Patterns to the Works at Lockport, N. Y. 

nrWe are prepared to furnls" Alnminum 
B.·ass aud II'on or B.·ollze in Ingots nndlCast. 
iugs up to one tou iu weigbt. 

ALUMINUM BRONZE SHEET MF.TAT. 
is stronger than Shept �teel, and is the most non-corro­
dible sheet metal ill the market It is being largely used 
in all manner of vapor stove burners, lamp burners, and 
other places requiring metal that will not oxidize at a 
red heat. It is particularly recommended for coucen­
trator screens, as it keeps clean, does not rust, and wears 
like steel. 

AI.UMINU:lT REARING METAI.S. We have three grades, II nrd, M editlln, and Soft, which are chenper and better than anything yet dis .. 
coveted in the line of a bronze or brass. 

Send for Pamphlet and P rice List. 
Office: Leade,' Building, Clevelaud, Ohio. 

THE COWLES ELECTRIC SMELTINe AND ALUMINUM COMPANY�' 

40 -.." ... 
V,) .� :::1 .� 

LYON a. HEALY 
STATE c.\. . STS., CHICAGO. will mail. free, .enlarged 

[JULY 2, 1887_ 

TH� AM�nI�AH �ELL TEL�PH�H� ��. 
95 MILK ST. BOSTON, MASS. 

This Company ()wns 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 
forms of Electric Speaking Telephonm, 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 consequenceb 
thereof, and liable to suit thprefor. 
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THE SCIENTIFIC AMERICAN ARCHI-

TECTS' AND BUILDEltS' EDITION is issued _·0= '2�� . Catalog:u, of UnifQl"ma and 
aiDe Illustrations 

! monthly. $2.50 a year. Single,.eopies,25 
-=� i,i.I-:z: • 

...... cn;..:1ll 
c::c-�� 

article required by Bands or Corps, includ.ing Repairing rla18, TrlJlllDinga, etc .. Contains ImtructlOOl for 
Bands, Exercises and Scales, TacticI, By-Laws, e.nd a 

of Band Mwlc. ----'lII' -=r:Z;..: . 1--111:'" • 

a:: �:;a" --- ----
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. S 'WS Want ed 5O.!X)O'Sawyers and '-l AW S c::a.. = � 11.. l Lumbermen to !'end U� their � .J _ ... full addres� for a copy of "FJrnerson's � Book 
.._ ...1_ � � A of �A W�. 'Ve are first to introduce NATUR- A ..",.1 ... AL GAS for heating and tempering �RW8 
Z: I: � � W����it,;���

e
[t���l�:e

e
S�: �g�gli��P��V��

g
re�

h
u
e
��w 

c;::) Q t: .. prices. Address . 
"" Z oO!\ S E1UEitSON, !o!�IITH & CO. (Ltd.l, S � c � Benver }'allo, Po.. 
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USEFUL BOOKS. 
1\ianufacturers, Agriculturists, Chemists, Engineers, Me­

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful buoks by different authors"on more than fifty 
different subjects, has just been published for free 
circulation at the oflice of this paper. Subject.s clas­
sifiea WIth names of author. Persons desiring a 
OOpy, have onlT to ask for it, an� 1\ will be mailed to 
th'lm. Addres., 
M,ITNN & CO:'/; 361. Uroad ..... y. New York. 

if t . �.. ----.. 

LEGS &-ARMS (ARTIFICIAL) , 
WITH RUBBER HANDS AND FEET. 
'l'he!.!oatNatural, Comfortable /I Durable, 

Thousands in Daily Use. 
New Pateuta /I Importaut Improvementll. r.�M,���i\9 u. S. Gov'! MaHufac!urer. 
III. Pamphlet o! 160 Pages SENT FREE. 

EVERY USER OF MACJHIl't'ERY 
SHOULD LEARN 

How to Use Loose Pulleys, 
Useful information on this!'ubject 

Is given in our "Catalogue !\o. 55." 
Sent free to any address. 
V.AN DUZES & TIFT, CinCinnati, O. 

Trenton Iron 00. 
WOltKS and OFFICE, TUENTON, N. J. 

New York Office-COOPER, HEWI'l'T & CO.,17 Burling 
Slip. Philadelphia Office-22 and 21 North �'ourth Street. 

cents. Forty large 'quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings; illustrating 
the most interesting examples of modern 
Architectural Construction and allipd 
SUbjects. 

A special feature is the presentation in 
eaeh nutnber ofa . variety of the latest 
and best plans for private residences, city 
and CQuhtry,-1ncludlng those of very 
moderate �1l1i as well as the more expen· 
sive. Drawings in perspective and in 
color are given! together with full Plans, 
SpeCifications, Cost�, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this wor�. valuable. in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end. 
less series of the latest and best exam plt s from 
which to make selections, thus saving 
time aFl,d money. 

Many other subjects, including Sewer· 
age, Piping,'J.,ighting, Warming, Venti· 
lating, DetiOrating, Laying Out of 
Grounds, etc., are illustrated. An ex­
tensive" Oompendium of Manufacturers' 
Announeements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for i t  
the Largest CircUlation o f  a n y  Archi­
tectural pub�ication in the world. Sold 
by all newsdealers. 

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

Building Plans and Specifications. Mills, Sausage Machines, 
Fe ed C u t t e r s ,  Eledri<l Lights, Elevators. etc. It 
needs little room, no firing 
UP. fuel. ashes, repairs, en .. A. A. MARKS, WITII ERBY, fWllG & RICliA UDSON. Manutacturera of Patent \\ ood Working Mac�ry of every descrip- In' conn t' n I'th th bl' t' f tion. Facilities unsurpassed. 'SItop formerly occupied ec 10 W. e pU lca IOn 0 
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power. Prices from $15 to $300. 8end for circular to 

THE BACKUS WATER MOTO \ CO., Newark.. N •. ,!. 

PATENTS. 
MRssRS . .MtJNN.k .1.,"0 •• in connection w!thltlie.pullll:' 

catlon � of -t1t&"'"'SCaN'!'Ui'fC AMERIC.AN� continue to ex·' sm1nQ,iJlWf<We.,.tB'. and to.act RB Solicitors uf Patents 
for InVQ!\tOl'S. ' 

In thv� liRe"'o{'iJlJ�ine8tt-ther have had 1mt1l-crn.e years' 
�ience. a.J".Id ',,6w nRv"e 11l'lt'qualed facilities for the 
prepaf'HtlOn of Paent Drawings, Specifications, and the 

New York City. 
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on Infringement-s ofPA.tehts. All bU8iness intrusted to Addre8s JOlIN A. ROEBLING'� SONS, Mnn;;¥,."f;,i: 
them is done with special care and promptness, on very en •• 'l'rentoD, N . •  J.. or 111 Liberty Street. New 
reasonable terms. Wheels �nd Rope for conveYlll� power long 

bv R Ball & ('0., Worcester. Ma.s. Send for Catalolrue. the BUILDING EDITION of the SCIENTIFIC 

tt Pure Water Co. 

TRIBUNE BUILDING, NEW YORK. 

AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex· 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing bUildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under­
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address A pamphlet sent free of charge, on application. cor.- Send for Circular. 

tHinipg full information about Patents and how to pro- --------------------,-------------------"-_-__ _ 

cure them; directions concerning Labels. Copyrights. MUNN & CO., Designs, Pa tents. Appeals. Rnis8ues, Infringements, ��-
signmeuts, Rejected Cases, Hints on the Sale of Pa­tent!!, etc. 

We al.o .end.freeof charge, a SynopsIs of �'oreign Pa· 
tent Iiaws, showing the CORt and method of securin� 
pstento in aU the principal countries of the world. 

DUNN &; CO., Solicitor. 01 Patent., 

. 361 BroadwaJ. New York. 
BRANCH O�'�'ICKS.-No. 622 and trU F S_t. Pa.­eI8c Building, near 7th Stroot, WubIDgWn. D. C. 

X�XTATXC>N'. 
AN ACKNOWLEDGMENT OF SUPERIORITY. 

361 Broadway, New York. 

The best evidence tiiat the JENKINS BROS. ,vALVES, JENKINS STANDARD PACKING, and JENKINS 
DISCS have extraordinart merit, and are held ,ill htgll e8teem by the public, is that they are being im� and 
co_�rfeitpd. �he imitatioQs resemllie the ot'i�ll1&l In appearance onry; they lack the general excellence of the PBI-TlRING INKS �enume. Our fnends and ouRtomerswill sustaIn us fn our endeav(lr to manutacture the best I!'oods, by not aC- 1 .... ... • 
cepting any goods unless s

. 

tamped as above. This notiee has become necessary lIy the fraudulent use of our name, THE" Scientific American" ie printed with CRAS 
and tn protect the public from lIelng deceived-lly unprincipled »artie. placing ImitatlonsOB the market. ENEU JOHNSON &> CO. '8 INK. Tenth and Lo� 
JENKIN;! BRO!\,. 71 Juhil St., N. Y,; lUi Milk St., BoPton; 13 So. Fourth St., Phil ... ; 54 DearlJom St.,ChIC/lilo. 'Mud St.� Phila.,and t7 ROBe St., opp, Duane St., N. Y. 
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