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�(Jvertigement9. 
Inside Page, eacll i nsertion - - 7:i cents a line 
Back Page, each insertion • • • •  $1.00 a line 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the Ime. 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measnre-
��tve�B ;te

p!e���ti'6�B�ffiC!d�:r���:;e�;BTrc:::��; 
morning to appear in the following week's i SBue. 

OVERMAlI WHEEL CO., C�ICOPEE FALLS, MASS. 
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO .. 

A. G. SPALDING &. BROS •• SPECIAL AGENTS. 

tJmCAGO. NEW YORK. PHILADBLPHIA. 

DEVELOPMENT OF AMERICAN 
Blast FUrnaces. wIth special reference to large Yields.
By James Gayley. A description of some of the princi
pal blast furnacl's in the United States. showing the 
changes in design and practice by means of which cx
traordinarily large yields have been obtained in the last 
decade. With 8 figures. Contamed in SCIIi;!'.�TIFIC 
AMERICAN 8UPPLl<:M }1;);T, No. 7'16. Price 10 cents. To 
be h ad at this office and from all newsdealers. 

. HUD�ON'S GARDEN 

Hose Mender. 
So simple a child can use it. 

Write for descriptive circular. 
One box containing 6 Tubes, 2C 

����;.lri$i��o: 
Extra parts Bold 
s e p a r a t e ly' All 
dealers keep them. 
Agents wanted. 
CHAS. E. HUDSON. 

Leominsten Mass. 

. =--=- -"1\ '0 AND FINE GRAY IRON,ALSO STEEL 
�ALLE��� 7 Ch5T1NG� FR2�?�CIAL ERNS 

-O-EVLIN .. co"" FINE TINN,NG J�p -- PAiT 
S (01\, .\,'1 FlNISHING. A.NNING .) r.�otf' LEHIGH AVE & AM.RIGAN 5T PHIL A , � 

TH� AM�nI�AN DELL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
Irranted 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 Telephones in. 
frillges the right secured to this Company 
by the above patents. and renders each 
individual user of telephones DOt furnish
ed by it or its-licensees responsible for such 
unlawful use. and all the consequencel!l 
thereof. and liable to suit the>refor. 

Clough's Patent Duplex Gear Cutter 
One pair of these cutters cuts a pitch of 

interchangeable gear wheels from 15 teeth 
to a rack inclusive. For Circular and prices 
address R. M.. Clough, Tolland, Conn. 

MACHINE TOOLS 
Engine Lathes. Planers. Shapers. Tur
ret Lathes, etc. pr-Send fO! Oatalogue, 
The Hendey Machine Co. TOrrington,Conn. 

1titutifit )mtriclu. 

SIEMEN"S + CABLES. 
SUBMARINE, + + 

UNDERCROUND, 
INTERIOR, + 

+ + + TELECRAPH, 
+ + + TELEPHONE, 

ELECTRIC LICHT. 

Address, 

Manufactured under authority Of 
SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 

at tilelr SCHENECTADY WORKS. 

Estimates fnrn1shed on application. 

Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St .. NEW YORK. 

THE" HANDY" 
GATE VALVE 
is the simplest and 
best valve for low 
p r e s s u r e  steam 
and h o t  w a t e r  

gt'i:;�� ygf.f�si�iJ�r
fO,;a�y 

8��B����1���1�J�J;�f�: 
gate valve. 

lunkenhelmer Brass Mfg. Co, 
15-17 E, 8th St., Cincinnati, O. 

BALL AUTOMATIC 
MADE ONLY CUT OFF ENGINE 

BY ENGINE Co tJ-tE BALL ERIE FA. ' 

NEW MAil 
New Grade, $100. An'llrl-7'Il 

CUSHION TIRES and TANGENT 
SPOKES. 

HandllOmest and Best Diam ond 
Safety. 8ena JM c'k����a Second-

�-�,--." 
Also Sole New England Agents for 

LITTLE GIANT 
PRICE, $3/i.00. 

Only Boy'. Safety with a 
Spring Fork, preventing in� 

ASSA YERS &CHEMISTSMt�f':�:t�8grc:�: i9(to50 H.
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HE Motor of 19th Cent�ry �!I!_.�I11;;.��,. ;:;Ya�� :i�:�o�.
ders from 

See Advertisement In this paper June 13.1891. Can be used AnyPlace, to doAny 
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• ELECTRIC Ashe.! No Gaul/:es! No Engi- -------___ � ______ _ 

PERC S ION DR S neer! A perfectly safe Motor , U S ILL for all places and purposes. Cost 
oj operation about one cent an 

Marvin Systf'JlTt oj Percussi<ln Tools. hoW>' to each indicated horse pow-
Drill contains no commutator . ,, _  ere ]1�or circularM. etc., address 

nor moving contacts. Economy. Reliability, CHARTER GAS ENG INE CO. 
All circuits are protected in clos.. Simplicity, Safety. P. O. Box 148, �ter ing, Ill. 

ed metalhc cases. 
M ore economical, simpler, and 

more easily handled than steam or 
air drills. 

Safe and reliable. Not all'ected by 
mOisture, dampness, 01[' dripping 
water. 

Weight of drlll. with tripod, 
about 400 pounds. 

Speed of drilling In 
hard granite. 2 in. hole, 
2 kn

e
�es fo�r 

�;C��;iiV6 
"amphlet and priCes. 
Edison General 

EleCll'ic Co. 
Edison Building, 

Broad St., New York. 

$ 8 5 \..o�e" Diamond Safety $ 8 5 
Diamond Framy, Steel Drop FOr��Sj Steel Tubing. Adjustable Ball Bearings to all Run. 

rung art�b����!::bUY. 
a3ini�::ri�s��na!:?�ci nf��r.t material 

Strictly high grade in every particular. No better machine made at any price. 
Bicycle Catalo(JUe Free. Send,"", cents in stamps Jor our 1IJ().page illustrated cataloaue 

oj Guns, Rifles, Revolvers, Sporting Goods oj all kinds, etc. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

Take 
Send to TIze Eastman Company, Rochester, N. Y., 

for a copy of "Through Europe wit" a 
Kodak," (il/ustrated,) fret by mti:iI. 

A Kodak 
11 wz11 perpetuate tlte pleasure 

of your summer trip. Wzlh yOU. 
PATENT STEAM-PIPE CASING 

-FO� 
Underground Steam Pipes 

A. WYCKOFF & SON, 
116 East Chemung Place, 

Tt:t!:�in:id��e:o�t.e�:::t2�rc ELMIRA. N. Y. 
GEAR CUTTING 
Leland, Faulconer & Norton Co.,Detroit,Mich 

FOOT POWER LATHES 
Are you looking for a foot-power. metal-turning, screw-cutting 
lathe? If so, you certainly want the best tool your money can 

buy. for however It may be In regard to other goods, It Is 
Indisputably true of machinery and tools that the "best 
is none too good." We can give you the best foot-power 

lathe ever made, either in this country or in 
Europe. This Is a strong statement, and we are 
fully prepared to substantiate It. 

Onr lathes are superior to all others In ele
gance of design, workmanship, and finish. 
More than this, they are COMPLETE tools. We 

can furnish you a lathe having back gear, reverse feed for right or 
left hand threads, hollow spindle and other Indispensable features 
which you will not find In cheaper grade tools. Added to all this, 
onr velocipede foot-power Is Incomparably the best ever applied to 
a foot lathe. 

We make these lathes In d11ferent sizes, from 9 to 18 Inches swing and taking between centers from 25 to 69 Inche .. 
In price they range from $70 to $200, and their high quality taken Into conSideration, are the cheapest lathes on 
the market. We shall be pleased to mall to any address our complete catalogue and price list, which fnIly 
describes these lathes, as well as a large number of other machines which we manufacture. 

W. F. & JOHN BARNES CO.,99 Ruby St., Rockford, III. 

© 1891 SCIENTIFIC AMERICAN, INC. 

ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weeldy-/i2 Numbers a Year. 

This widely circulated and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pageS of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics. Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.-One copy of the SCIEN
TIFIC AMERICAN wUl be sent for one year-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $100. 

CI u bs.-8peclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and mak� all orders, drafts, etc .• payable to 

MUNN & CO., 361 Broadway, New York. 

---0-
THE 

Jdtutifit �mtritaU Jupplttutttt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but Is uniform therewith In Size., 
every number containing Sixteen large pages full of en
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is publlshed week
ly, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the U.eful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
Hi.tory, Geography, Archreology, Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and RaUway Engineering, Mining, Ship Bulldlng, 
Martne Engineering, Photography, Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulturev Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the ScIENTIFIC AM

ERICAN and one copy of the SUPPLEMENT, both malled 
for one yearfor$7.00. Single copies,10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New YOl'k, 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uilding aBditillU. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDI1ll0N Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates iJn colors, and with other fine 
engravings; illustrating the most Interesting example. 
of modern architectural construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi
dences, City and country, inCluding those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circulation of any 
Architectural publication In the world. Sold by all newlI
d�_. $2.50 a year. Remit to 

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

PRINTING INKS 
The ScIENTIFIC AMERICAN is llrinted with CRAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sta.,PhUade1phla,and 41 Rose St..oPI>. Duane, New Yorlt 
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