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The above are cbarg-es per agate hne-about eight words per line. This notice shows the width of the line, 

and is set in agate type. Engravings msy bead adver­
tisements at the same rate per agate line� by measure­
ment, 8S the letter press. Advertisements must be 
received at publication office as early 8S Thursday morn­
ing to appear in next issue. 

Both the Frames and Blades of our Star Hack 
Saws are now as perfect as human skill can make 
them . The Frame is steel, polished'and Nickel 
plated, and will hold all blades from 3 to 12 inches, 
and face them in four directions. With the extra 
clamp, 118 seen in the cut, all broken Blades can be 
used. These Saws have a file temper and one five 
cent Blade will cut iron or soft steel steadily for 
several hours, doing more work than a dollar's 
worth of files. 
Price of No. 1\ Frame.. . ...... •• . .  ...... . ... ... $1 00 

.. .. Clamp . ...... ........ .. . .. ....... . ... .. 0 10 

.. .. Blades per doz. 55c 6()Q 65c 70c 850 950 $1 05 
Inches long .... , .. , ....... 6 '1 8 9 10 11 12 

Frame, Blades or Clamp, sent by mail pre paid on 
receipt of price. Also for sale by all Hardware 
Dealers. All goods bearing our name are fully 
warranted. 

l1IILLERS FALLS CO., 
93 Reade Street, New York. 

RIDE CYCLES! 
VICTORS ARE BEST r 

BICycles, Tricycles, ud Saf eti�, 
Send for free illustrated 

C atalogue. 
Overman Wheel Co., Makers, 

BOSTON, MASS. 

The Largest Ma.nufaoturers of M60haniOal Rubber Goods in the World. 
:mEIIT.A.:BX.ZEII�Ez:J :LUUU. 

Packing, Belting, Hose, Mats, Matting, etc. 
35 W &RREN STREET, NEW YORK. 

Chicago. San Franclaco. Portland, Oregon. Boston, Mas •• 

CUTLER DESK BEST INTHE W ORLD. 
A CLJTLER &0 SON. 

• BUFFALO, NY. U S A 

Scientific Bill Catalogue 
llECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, Includ­
ing works on more than fifty dilferent subjects. Will be 
mailed tree to any address on application. 

MUNN "" CO., Publishers ScientifiC American, 
361 Broadwny, New York. 

PATENT 

THE EIFFEL TOWER.-AN EXCEL, 
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and which Is to form a part of the �'rench Exposit.ion 
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had from IUlwsdealers or at thIB ofllce. Price 10 cents. 

We make a �peclaltJ' flC 
Hard Rubber Pump Valves 

For Hot Water, Oils, and Acids, 
also for very'bigh pressures. 
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like cut. { 11 J'ohn Stl't."et, New York. 

111 North 6th Street, Phil&. JENKINS BROS 106 Milk Street, B .... toll. 

• 64 Dear born street, VhlC8Jlo, 

PARIS EXHIBITION OF 1 889.-DE­
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The Trocadero Park. The Champ de Mars. The Wharves 
and the Esplanade. Present state of the work. IIIUS-·1 
trated with three engraving.. Contained in SCIEN­
TIFIO AMERICAN SUPPLRMKNT. No. 6:;7. Price 10 
cents. To be had at thlsofllce and from all newsdealers. I 

GRAPHOPHONE AND PHONOGRAPH. 
THE COPYlNG PAlJ.-HOW TO MAKE JACKET KETTLES, and how to use; with an engraving. Practical directions 
how to pregare the gelatine pad, and also the aniline 10k ��::'�ri':"�0!l"��ll'i�!':L�t�. Tested to 100 lb. 

rltt��i<g't1: ��g�e���t���� 
�ltwc��;:'P1Y the written 

614and 61"'lt. Nar�e 
B
t lltR. p':;I

C
ad0e' !phla pa Contained in SCl'ENTU'IC AMERICAN SUPPT.EMENT, D ..... -

<l3N. Price 10 cents. �'or sale at this office and by , 
"e"edealerSin all part.�ftheeountry, THE INTERNA.TIONA.L CYCLOPEDIA THE KODAK CAMERA � , � � 

-- - - - ERIE ENGINE WORKS 
, CLEVELAND Ii< HARDWICK, 
-,. ;. \ WALNUT STREE:T ERIE PA 

'-' -'" STATIONARY POR'TASLE SEMI-

� ��_ ��T;,8�EEc����N:� �����L:��1L 
' .  ABLE VERTICAL BOILERS 

One ot" our new agents has 
jusL taken twenty-one orders for 
the 'i INTERNATIONAl," in his first 

Ed.:I.'t:l.o:a. o:r' :LaU9. 
FIFTEEN LAIlGE ROYAL OCTAVO VOI.UMES. 

MORE THAN 13,000 PAGES. 
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INVENTORS and others desirin,;l.' new articles manufac- four weeks' of canvassing. 
tured and introduced, address P. O. Box 86, Cleveland, O. SALESMEN WANTED. 

MORE THAN 49,000 TOPICS. 
160 DOUB LE PAG£ ILI.USTRATIONS. 

100 DOUBI.E PAGE MAPS. 
ON VARIABLE LOAD , INTERNAL 

t\�� �;,. an
�h�

n
fe:.:it sg��c:�� e�':rfin�!ls ��. d!i�: mine the character of the internal frictton of engines, 

without condensers, and the method of its variation, 
wIth the variation of the usual conditions of operation. 
With 11 figures 'n SCIENTIFIC AMERIOAN 
8UPP 070. Price 10 cents each. 
TO be om all newsdea.lers, 

THE PHONOGRAPH.--A DETAILED 
description ot the new and improved form of tbe pho­
nograph ju.t brO�ht out by Edison. With 8 engrav­
In"". Contained ill SCIENTIFIC AMERICAN SIPPLE­
MENT, No. 632. Price 10 cents. '1'0 be had at this 
ofllooandfrom all newsdealers. 

��- B AND FINE. GRAY IRON ALSO STEEL �ALLEA �-LE:. . C�STlN(',S F� SPECIAL fRN S 
Dc,. UN T, CIl • r,N£ TlNNlNG JAPA PP':t:.T , , S Loy � '" FINt::::.HIN':. N\l.jlNG A- �-TtlOM/\EHIGH IWE i1< AMERICAN 5T PHllA "�_tlD " 

PA·TENTS. 
MESSRS. MUNN & C O., In connection with the publi­

cation of the SCIlCNTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of bUSiness they have bad f<Jrl;y� year8' experience, and now have l1'JU'qualed faC'iUties for the 
preparation of Patent Drawings, Specillcations, and the 
G��:iUd!��J'f.:nPj1!g�!1:���nrr����
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Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labe]s, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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cure 'them; directions concerning Labels, copyrig"i:.ts, 
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tents, etc. 
We also send,free of charge, a SynoDsis of ForellUl Pa_ 

tent Laws, showillj! the cost and method of .ecurlng 
patents in all the principal countries of the world. 

Ml1NN &; CO., Solicitors 0" Patenta, 
36I Broadway, New York. 

BRANCH OFFlCES. -No.622 and 6U F st�eet. Pa-
1IIIc BUilding, near 7th Street, Washington, D. C. 

Sold for Cash or on our Ea8Y Payment 
Delivered free of expense. Addreas SubllCripdon Department, 

DODD, MEAD & COMPANY, Publishers, 153 & 155 Broadway, ,New York. 
THE CUSHM!N KEY DRILL CHUCK. 

This is an improvement over 
all other chucks of its clas8 
and is fully guaranteed. 

DIAM. HOLDS 
No.1, 2 in. Oto � in. 
No. 2, 2� in. 1-64 to " in. 

Sold by the trade and Manu­
factured by TIlE CUSHMAN 
C HUCK Co, Hartford, Cunn. 

THE AMERI�AH BELL TELEPR�IE ��. 
95 MILK ST., BOSTON, 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 transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 

l 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 consequeDceli 
thereof, and liable to suit therefor. 

ESTABLISHED HALF A CENTURY. 

UIRYlH'a J,JF1RE&BURGLAR \J 
SAFE:S 

ItAVE M�ti�;r.fp�avEMENiS 
NOT roUND uJ ftAAKJ ES OTHER "a; 
THAT WtLLWELL REPAY AtI 
INVESTIGATION 
BY .Tt\OS�tl��I�E 10 5.ECURe 
THE B�Sr .. SAFE 

MARVINSAFE CD. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

PIPE COVER INGS 
Made entirely of A.SBESTOS. 

Absolutely Fire Proof. 
FIBRE AND SPEtlIJ.LTIES. 

© 1889 SCIENTIFIC AMERICAN, INC, 

ELECTRO MOTOR, SIMPLE. HOW TO 
make. lly G. M. Hopkins.-Description of a small electro 
motor devised and constructed WIth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
whicb would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN' SUPPLEMI£NT. No. 641. Price 10 cents. To be had at this oiHce and from all newsdealers. 

KEY SEATING Machine8 and 20" 0,'1118. 
W. P. DAVIS. Roche,ter, N. Y. 

T�E 

J cieutific �tUericau 
£STABL1SHED IS46. 

Tbe Moat Popalar SeleDtilie Paper la, the World. 

Thill widely clI'cuin ted and splendidly lIIustrated 
paper is published weekly. Every number contains six. 
teen pages of useful information and a large number 01 
original engraVing'S of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, ManUfactures, 
Chemistry, �lectric1ty, Telegraphy. Photography, Archi. 
tecture� A griculture. Horticulture, Natural History, etc. 
C omplete List of Patents each week. 

Term8 of Subacrlptiou,-One copy of the S{!lEN­
TIli'IC A>lERICAN will be sent for one 11-- numbars­
postage prepa1d. to any subscriber iu the United States 
or C anada, on receipt of th,'ee dollnt's by tbe pub­
Ushers; six months, $1.50; three months, $1.00. 

Club8.-Special rates for several name .. and to Post 
Masters. Write for partIculars. 

The safest way to remit Is by Postal Order. Draft, or 
ExpressMoneyOrder. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goos astray, but is at the sender'S rIBk. Ad­
dress all letters and make all orders, drafts, etc., pay. 
able to 

�'O'NN &; COo. 
361 Broadway, New Yor,k. 
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Scientific American Supplement. 
This Is a separate and distinct publ1catl,on from 

TIrE SCIENTIFIO AMERICAN. but Is unl!orm iherewith 
1n Size, every number containing sixteen large pages fll)) 
of engravings� many of which are taken from foreip 
papers, and accompanied with translated descriptions. 
THE SClRNTIFIC A"ERlCAN' SUPPLEMENT is pubUahed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin�lpal departments of Science and' the 
Useful Arts, embracing BiOlogy, GoolollY. Mineralogy, 
Natural History, Geol<l'aphy, Archreology.Astronomy. 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi­
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, PhotQgrnphy, 
Technology, Manufacturing Industries, Sanitary En, 
gineering� Agriculture, Horttculture, Domestlc Econo­
my, Biography, Medicine, etc. A vast amullnt of fresb 
and valuable information obtainable In no other pub. 
lication. 

The most impot'tant E'IlQ'Inta'lng Works, Mechani8ms, 
and Manufactures at home and abl'os.d 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 SCIENTIFlC AM­
EmCAN' and one copy of tbe SUPPLEMENT, both maned 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN "" Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEItICAN. 

• 

Building Edition, 
THE SCIENTIFIC AMERICAN' ARCHI'�ECTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h undred o�llluary book pages; forming' 
large and splendid MaKazine of Archite cture, rich­
ly adorned with eU{Jom plates in color8, and with other 
line engravings; Ulustratlng the most interesting ex­
amples of modern Architectural Construction and 
allied subJects. 

A special feature is the presentation In each number 
of a variety of the latest and best planstorprivste reSi­
dences. city and country, including th_ ot very mod­
erate cost as well as the more expensi'S'e. DrawlngB In 
perspective and in color are given, together "Ith full 
Plans, Specifications, Sheets of Detalls, Estimates, etc. 

The elegance and cheapness onhis illJli,nificent work 
have won for it the ,Ln?gest CiI'culntlon of any 
Archl�ec[UraI pubUcatton in the world. Sold by an 
newadealers. a2,50 a year. Remit to 

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

PRINTING INKS. 
IlIE .. Scientific American" i@ printed with CHAS. 

ENlW JOHNSON &; CO.'S INK. Tenth and L0m­
b d Sts., PhUa .• and 47 Rose St., opp. Doane St., N. Y. 
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