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Inside Pll2'e. each insertion ... - - ., a cents R line. 
Hack. Page, each iusertion • - - 91.00 n line. 

The above are char,:res per agate hne-abouT mght 
words per line. This notice shows the width of the line, 
a
.
nd 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 
received at publication office as early as Thursday morn
j nj! to appear in next issue. 

'Victor :Bicyoles! 
For pleasure, busIness. recrea

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

V IC'I'O RS ARE BEST I 
Send for catalogue. 

Overman Wheel Co., Makers, 
Chicopee Falls, Malis, 

THE PHONOGRAPH.-A DETAILED 
description of the new and improved form of tbe pho
nograph just brought out by Edison. With 8 engrav
ings. Contained in SCIE:\"TIFIC AMERIC_<\N SUPPLE
MENT. No. 632. Price 10 cents. '1'0 be bad at tbis 
offieeand from all newsdealers. 

WE MAKE ALL KINDS OF 
PHOTOGRAPHIC OUTfiTS fOR AMATEURSI 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

ROCHESTER OPTICAL CO., 
18 AQUEDUCT ST .. ROCHESTER. N. Y. 

Address JOEl-! Ao ROEBLING'S SONS, Manufactur
ers Trenton. N. J" or 117 Liberty Street. New York. 

,"Vheels and Rope for conveying power long distances. I Send for circular. 

NEW KODAKS 
,. You press tlie buttOIl, 

toe do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Tl"anspa'l"ent 

Films. 
For sale by aU Photo. Stoch: Dealers. 

THE EASTMAN COMPANY, 
Send jor Catalogue. ROCHESTER, N. Y. 

JENKINS STANDARD PACKING! 
JEN I� IN� BROS., 71 John St., N. Y.; 105 Mllk St., BOBtun.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 

(jJ POP SAFETY VALVE OI �B; WATER RELIEF VALVE 

!J �IMPROVED STEAM GAGE 
"" STEAM ENGINE INDIOATOR 

Shurie Bell .�hjme \\lhhtl e, and all tnstruments 
used in connection wtth Steam, Air and Water. 

Sole Agents io'r Glal'k's L1.nen Pire Hose. 
NEW YOnK. LONDON. 

CROSBY STEAM GAGE & VALVE GO. ��.r�:,:eMa�:: 

PATENTS! 
Ml:£SSI{S. MUNN & co., in connection with the PUbli

cation of' the SCIRNT!FIC AMEltlCA:-..', continue to ex
amine improvements, and to act as Solicitors of Pateuts 
for Inventors. 

In this line of business they have had fort'lleone years' 
:',:c;perience. and now h�ve unequaled facilities for the 
pl"eparatton of Patent Drawings, Bpecifications, and the 
prosecution of Applicatic,ns_for PatentR in tbe United 
tltates. Canada. and Foreign Countries. Messrs. MUnn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on lufringements of Patents. All businesb i ntrusted to 
them is done with special care and promptness. on very 
re�s���p�t:[:�t free of charlle, on application, con-
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We also send. free of charac, a Synopsis of Foreign Pa
tent Laws. showing th e cost and method, of securing 
'patents in all the principal countries of the world. 

InUNN 4; CO., Solicitors oC Patents, 
361 Broadway, New York. 

BR.\.NCH OFFICEB.-No.622 and 62� F Street, Pa. 
(11110 Builliing, near 7tllStreilt, WlIsllington, D. C. 

[MAY 10, 189.0' 

Patont Rivotod Monarch Rubbor Boltin�. SYKACUS[ MAlltA�lt m�� W�RKS 
W B BURNS PROpT" 

THE GUTTA 
.
P�RCHA AND RUBBER MFG. co. OTIS ELEVATORS Para BUlldmg, 35 Warren St., New York. _ 

Chlca"o, San Francisco, Boston, Ina... THE STANDARD OF THE WORLD 
:H:_ VT_ JO:H:�S:7 

Asbestos Sectional Pi e Covering 

A Non· Conducting Covering for Steam and Hot Water Pipes, etc. 
READILY ATTACHI:D OR REIlIOV ED BY A NY O NE. 

.A.sbes"tos Bo1.1er coV"er1.n..gs. 
We are prepared to take contracts jor app lying StMm Pipe and Boiler Coverings inany pa,-(; of the United State�. 

� �. Joh.:n.a J.\I'J:a.�"U.:fa.c1;"U.:ri:D.� CO:n:1Pa.�y. 
SOLE MANUFACTURERS OF 

H, W. Johns' Asbestos llUlIboard, �"eathinK8, Bnildinlr Felts, Fire-P .. oot Paints, },iqnid 
Paints, Asbestos Roolinll", etc. 

New York. CHICA.GO. PHILA.DELPHIA.. LONDON. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable, 

S to 16 HOP88 Power. 
Illustra.ted Pamphlet Free. Addre-u 
AMES LEFFEL &. CO. 

SPRINGFIELD, 01110, 
or 110 Liberty St •• New York. 

LIME SULPHITE MANUFACTURE 
In the United States.-A paper by Maj. O. E. Michaelis, 
M. Am. Soc. C.E. describln«the process of manufuctur
ing cellulose, for paper making, through the use of bisul-
�g!�i�ii�
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tained in SCIENTIFIC AMERICAN SUI'PLEMEXT, Nos. 
.,. 33 and.,. 34. Price 1U cents each. '1'0 be had at this 
olllce and from all newsdealers. 

THE INTERNATIONAL CYCLOPEDIA 

VITAL STATISTICS. 
l:i royal octa\'Q \'olumes. 

1�.3(k) large pages. 
�o,oon subjects treated. 25,<XX:l cross references. lliO double. page illustrations. 

100 double-pa�e maps. 
,. editions in fl ve years. 
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:i�2 1.4 Inches. 

Length of shelf, 2f�et 10 inches. 

UNDISPUTED CLAIMS. 
Greatness of s ize-
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Bringing it within reach of all. 
An easy payment plan-

An��t��f. ��df������ ne
o
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. 
Its character international. 

DODD. �E.A.D &; CO�J?.A.NY. J?u. blishe:rs 
AGENTS WANTED. SUBSCRIPTION DEPT . . 7ii3 & 7�ii Broadway. N. Y. 

Ifyun are n 
CAltPIINTER, ELECTRO MOTOR, SIMPLE, HOW TO 

make. By G. M. Hopklns.-Descr!r.tlon of a small electro 
motor devi!'ed and constructerl WIth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufilcient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMt!:NT, No.641. Price 10 cents. To be had at 
this office and from all newsdealers. 

P ATTERNMA K ER, 
llllLLWRIGHT, 

and want First-Class 
CA OINETll1AKEn, 

TO C>I... S, 
Send 8 cents i n  stamps for our Woodworkers' Tool Cata
logue No. 12.200 pages. 700 illustrations. The most com
plete catalogue of these goods ever issued. 
CHAS. A. STRELINCER &. CO., DetrOit, Mich. 
'l'llE "A I.LARD" �P[RA T. SCREW DRIVER 

Screws are turned in by pushing the driver. 
$1.50 .. . �.. • $1.50 

Tn., ALFORD & BERKELE Co .• P. O. Box :nl2, 
Sample, $1.50. 77 Chambers Street, New York City. 

II 

$ 8 5 \..o�e\\ Diamond Safety $ 8 5 
Diamond Frame, Steel Drop ForJ{ings, Steel Tubing, Adjustable Ball Bearings to all Run. 
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Strictly high grade in every particular. No better machine made at any price. 
BICYCLE CATALOGUE FREE. 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

�ATION.AL 
Special Size to Filter Entire Supply of Water for Honse. 

GUARANTEED TO PRODUCE 

BRIGHT SPARKLING WATER 
If Filter Is ()[eaned Once Each Day. ()olllle()[eaned in IOll1nut .... 

LARCE SIZES FOR MILLS AND WATER WORKS. 

NATIONAL WATER PURIFYING CO., 
Address for Pamphlet. 1M Broadway or 86 Liberty St .. New Yorh. 

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

• BL!FFALO, NY,IJ S A  

© 1890 SCIENTIFIC AMERICAN, INC. 

For all kinds of PASSENGER nnd FREIGHT 
Elevato,' �ervice. 

OTIS BROTHERS &. CO. 
Gene .. al Offices, NEW YORK. 

Catalogue Free. 

POPE MFG CD BR ANCH HOUSES: 
• • 12 Warren St., NEW YORK. 

291 Wabash Ave., CHICAGO. 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York, Chlcago. 

ALL�� .E: CASTINGS FROM SPECIAL � RNS 
��"-==-1\ CL AND FINE GRAY IRON ALSO STEEL 

O fINETINNINGJ�PAiT .. S FINISHING. NNING J rtiOMf; LEHIGH AVE II< AI<1ERICAN 51 PHILA AND 

THt AM�RI�AN U�t Tt�trH�Nt ��. 
95 MILK ST., BOSTONI 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 transmi8sion of Speech by all known 
forlllsof 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 consequence" 
thereof, and liable to suit therefor. 

PATENT 1iA 
p!R�n�r�o��!Li���e!e��� lb. ' . . 

pressure. Send for Lists. 
BARROWS-SA VERY CO., Limited, 

S. Front & Reed Street. PhiladeIPhi_a_. _P_a_. _. ___ _ 

ESTABLISHED HALF A CENTURY. 

It'!!!AM'S 

SAFE:S 
�AVE NlA:Je:NJfp�avEMEN1S 
NOT rOUND IN MAKES OTHER .. \: 
THAT Will WELL REPAY AN 
INVESTIGATIC N 
ByTli.0SEo��I�E: TO SECURt 

THE BEST SA'FE 
MARVIN SAFE ca. 

NEW YORK. PHILADELPHIA. 
LONDON. ENCLAND. 

2to40H. P. The �lOTOR of 19th CENTURY. 
Can be used Any Place, to do An1l 

lVork, and by Any Une. No Boiler! 
No Firel No Steam! No Ashes! 
No Gauges 1 No Engineer! A per
i'ectly safe Motor for aU placBs and 
re�[rg,�
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pO'lVC'1'. }for circulars. etc., address 

�co"omy, lIeli"billly, Charter Gas Engine Co. 
Simplicity, Safely. P. O. Box 148. �tel'lingJ III. 

TOOL AGrNT� WANTED 
il1 every SHOP iq the UnIted. States. --"- Send 10 c 1'or (atalogue.-5talIone!Y G..c. _o� THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
• C.B • .JAMES,9a LAKE sr. CHICACO. 

PRINTING INKS. THE .. Scientific American" is printed with ("lIAS. ENEU JOHNSON & CO. 'S INK, Tenth and Lom_ 
bard Sta .. PhiJa .• and n Rose St •• 0pp. Duane St., N. Y. 
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