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JlI(i)veriisements. 
I nside Page, each insertion - - '75 cents a line 
Ilnck Page, each insel'lion - - - - $1.00 a line 

r!'he above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
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OVERMAN WHEEL CO. 
.aSTON, WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
CHICAGO. NEW YORK, PHILADELPHIA. 

TH� AMERI�AN ���LTEtEPK�NE ��I 
95 MILK ST., BOSTON, MASS. 

J ,itutifi, �m'ri,all. 
H. VV. JOHNS' Ashestos 

Sectional 
Pipe 

Coverings. 
Non.Conducting Coverings for Steam and H ot Water Pipes, Boilers. etc. 

lIEADILY ATTACHED OR lIEMOVED BY ANY ONE. 
.6.SElEs'J:'OS Elo:tLEa OOVEa:tNGS. 

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any 
part of the United States. 

H .  W .  JO H NS MANUFACTURING COMPANY. 
H. W. Johns' Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 

Asbestos Roofing, Etc. 
BT MAIDEN LANE, N. Yc .IERSIEY CITY, CHICAGO. PHILADELPHIA_ BOSTON, ATLANTA, LONDON. 

KoDAKS. 
Regular 
Junior 
Folding
Daylight 
Ordinary } 

I 4 styles and sizes 
for the season of 
1892, 

$6,00 to $65,00, 

"Improvement the order of the age." 

Latest improvements, registers for ex-
posures; glass plate attachments; daylight 

I 
-

loading, etc., etc. Send for catalof[ue, 
THE EASTMAN COMPANY, Import&nt lmprovements. 

ROCHESTER, N. Y. The Most JJiJgI� fn"lf1�!!e':.'t�ures greatly perfected 
--------------------- E88lest Running and Most Silent. 

,A.11 type cleaned In 10 seconds without soiling the hands 
The smith Premier Tyoewrlter Co, Syracuse, N. Y .. U. S. A, 

pr- Send for Catafogue. 

I AUGUST 20, 1892• 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROUDSBURG, PA. 

161 WASHINGTON ST .• NEW YORK • 

NEW MAIL 
-$1 00-- Ai�+-'J'I Cushion Tires, Tangent Spokes 

With Pneumatic Tires, $120 
Also $135 and $150 patterns. 
:: ��r;M,�ttt�h:': :$1� 

Handsomest and best Diamond Safety. Send fr.r Gata!o[1Ue 
and Second-f!and List. 

W m, Read & 80113, 107 Wash'ton St. Boston, hU>s 

ESTAB1.ISHED IS46. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7tIl, 1876, No. 174,165, and January 30tll, 
1877, No. 18il,787. 

The transmission of Speech by all known 
fIJI ms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
Ly the above patents, and renders each 
individual user of telephones not furnisll
ed by it or its licensees responsible for Ruch 

SAW S Wanted50,<W Sawyers SAW S RAINMAKERS IN THE U NIT E D The Most Popular Scientific Paper in the World 
States.-A full account of the operations in the produc
tion of rain recently curried out under Federal appro
priations in Texas. One illustration. A Ttitlcial rain 
making. By Prof. E. J. Houston. Contalr.ed In SCIEN

TIFIC AMEHICAN SUP PLEMENT, No. 8�4. Price 10 
cents. To be bad at. this ofHce HoDd from all newsdealers 

and Lumbermen  to 

A 
send us their full address for a copy of Em-

A erson's IT' Book of SA W!'l, new l89'J edi-
tion. We are first to Introduce NATURAL 

W GA S for heating and tempering Saws with W wonderful effect upon Improving their qua-

S 
lity and toughness, enablinK us to reduce 
l!rlCes. Address ImIERSONJ• SMITH S &; CO. (Limited), Beaver "-ails. Pa. 

unlawful use, and all the consequ e nces XlC> U SEE� �C>�E�'l 
thereof, and liable to suit tlJerefor. We can supply It with the 

Motor of the 19th Centnry --��---------------

Industrial, Manufacturing. I 
and Unclfrent 

SEOURITIES DE ALT IN. 
WORDEN & F ANSHA WE, 

9 WALL ST .. NEW.yoBlL 

"Old things 
have passed away." 

The new quick-winding W a
terbury watch requires about 
five seconds to wind. I t is 
cased in coin-silver, and gold 
filled, cases. 

Stem-set, and jeweled 
movement, make it a perfect 
timepiece. Far better than 
any cheap Swiss watch. 

It is still a low -priced 
watch, but never "given 
aw�." 
livery eweler sella it in various 

de QU8. both for ladies and 
aentlem.en... 
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AMERICAN, continue to examine improve
ments, and to Hct as Solicitors of Patents 
for Inventors. 

In this line of business they have had fortY-fi'" years' 
expe-rienct, and now have lmequ','efl, /acHities for the 
preparation of Patent Drawings. Sp�clficatlons, and the 
prosecution of ApplicatJons for Patents In the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy

rights tor Books, Labels, Reissues, AssiJlDments, and 
Reports on Infringementa of Patents. All buslne .. in
trusted to them Is done with special care and prompt
ness, on very reasonable terms. 
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Patents, etc. 
We also send, f"" of eli arge, a Synopsis of Foreign Pa

tent Laws, showing the cost and method of securing 
Patents In all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York.' 

BRANCH OFFICES,-No. 622 and 624 F Street, Pa
oillc Building. .ear 7th Street, WlIBhlngton, D. C. 

!J( to 70 horse power. ���������C08t about one cent an hour to 
each Indicated horse power. 
��a1fgt�er�'th1�:·0'ft¥n�f::i!�� 

_ - In catalogue. 
CHARTER GAS ENGINE CO. 

P. 0, Box 148, Sterliu", 111. 

DENSlVJ:ORE. 
.. The world's greatest Typewriter." A trial will prove it. 

Highest Standard, Simplicity, Strength, Durability, High Speed, 
Easy Action, Permanent Alignment, Standard Keyboard 

and Most Convenient. 
FOR CATALOGUE AND TESTIMONIALS APPLY TO 

DENSMORE TYPEWRITER CO., 202 BROADWAY, NEW YORK. 

COM�II8 Figures all Example •. KO) 
III operated. Rapid. Accura.te 

I Relieves mental strain. 

Send orCircu ar. • . FG. Co., 52-56111inoisSt. Chicago-

THE PREMIER CAMERA 

Simple of Manipulation. 
Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 
Send for Catalogue and copy of Modern Photography. 

WE MAKE ALL KINDS OF' CAMERAS. 

ROCHESTER OPTICAL COMP ANr. 
14, S. Water St., ROCHESTER, N. Y. 

"GARFIELD" 
LOCOIDotive Injector, 

AutolDalie Inject.or, 
Double Jet Iniector 

ILntl Ejector. 
Best Boiler Feeders known 

for Hot or Cold Water Lifting 

sur�� ��,;:m�r P��'fi.r.res-
The Garfield JUJectorCo., Mfs. 
P. O. Box 69, WADSWORTH, OHIO 

FOR ALL MEN. 
Seven ages of men cycle-Few too old, few too young

all the world will cycle next year-better begin this year 
-of course you'll ride the guaranteed Columbia. 

Finest cycling catalogue free at Columbia agencies, by 
mailf or two 2-ct. stamps. Pope Mfg. Co., Boston, New 
York, Chicago. 

THE ARMSTRONG MACHINES, 
For Cutttn .. otr aad '1'lareadtn .. PIPe.! 

For Hand 
or Power. 

otJ 

and 
lto 

1 to 6 Inch. 
r a i m is to m ake 

these machines as good as 
our Stocks and Die'!,. which are universally acknowl
edged to be THE U .... ST. pr- Send for catalogue. 
THE ARMSTRONC MFC. CO., Brlda;eport, Ct. 
----------------------------------�----�--

Edison General Electric Gompany 
THE EDISON SYSTEMS OF 

Incandescent Lighting, Street Railways and Transmission of Power 
-AlIJIl THE-

SAFEST-MOST RELIABLE-BEST. 
OUR ELECTRIC LAMP SIGNS ARE A GREAT COMMERCIAL INNOVA'l'ION. 

:B�A._O� <:>FF][O:.o •• 
63) Atlantic Avenue . ... .. . ... . .. . . . . .. . . . . .  Boston, MaRS, I 4( BrORd8treet,. . . . .  . . . . .  ... ...... ... ••• . . •.. New York. 
17a and 175 A dllms Street _ .. . .. .. ......... . .. Chicago

\
lII. !IOO Arch Street ........••••••••••.•..•... Philadelphia. 1'11, 

264 West Fourth Street ....••.. . .. . . . . . .  _ •.•• Cincinnat • O. 401 .. G'1 Sibley Street . . . .•••••••••••• ; ••••.• St. Paul. Minh. 
Gould Building ....••....... _ . . . ...•. . . .  _ .. .  _ .. .  Atlanta, Ga. MlI80nlc 'l'emple_ . . ••..•••••••••. . • . ••••••• Denver, Colo. 

15 FIrst Street .. ......... ...... _ ........ San Francisco, Cal. 

© 1892 SCIENTIFIC AMERICAN, INC. 

Ouly $3.00 a Year, Iucludiug Postall'e. 
Weekly-:i� Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information and a large number of 
oril(inal engravlnjZs 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. 

Tel'JUs of �lIbscription.-One copy of the SCIEN
'l'U'le AMERICAN will be sent for one 11f'flIo-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada. or Mexico. on receipt of tbl'ee dollars by the 
publishers; six months, '1.50; three months, n.oo. 

<:llIbs.-Speclal 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. Addre88 
all letters and make all orders. drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
---0-

THE 

Idtntint �mtritllu luppltmtnt 
This Is a separate and distinct publication from THE 

SCIENTIFIC A MERICA N, but Is uniform therewith In size, 
every number contalulng sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMEaICAN SUPPLEMENT Is published weekIy. 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 Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

'I'he most impoJ"tal!t Engineering IVorl'-8, Mechanisms, 
and Man1!factures at home and abroad are IIlUlltrated 
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 mailed 
for oneyearforM.OO. Slnglecopies,10 cents. Address and 
remit by postal order. express money order. or check, 

MUNN & CO., 361 Broadway, New York. 
---0---

�ui1dinR �dition. 
THE SCIENTIFIC AMERICAN A R C H ITECTS' .AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 26 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 in. colors, and with other fine 
engravings; illustrating the most Interestir.g examples 
of modern architectural constrnctlon 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 cheapne .. of this magnificent work 
have won for it the Laraest Cit'enlarion of any 
Architectural publication In the world. Sold by all news
dealers. '2.50 a year. Remit 

M UNN do CO., Pull1i�llei'S, 
361 Br.oadway, New York. 

PRINTING INKS 
The S!'lENTIFIC A MERICAN Is printed with CHAS. 

ENEU JOHNSON & CO.'S -INK, Tenth and Lombard 
St..,Phlladelphia,and f7 BoBe St.,ol'P- Duane, New York 
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