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Inside l"s2"e. each 'insertton ... - - ,.:i cents a line. Uack I'-Ree, each iut!tertion - - - 81.0011 line. 
rr�he above are charges per agate hne -about eight words per line. 1'his notice shows the width of the line, and is set in agate type. En�raving8 may head adver­

tisements at the same rate per agate line. by measure­ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­ing to appear in next issue. 

RIDE CYCLES! 
VICTORS ARE UE!ST I 

Bicycles, Tricycles, an� Safeties. 
Send for free il1ustrated 

Catalogue. 
Overman Wheel Co., nrakers, 

BOSTON, lUAS!S. 

C HEM I S T RY OF SUBS T A NCE S 
taking part in Putrefaction and Antisepsis -Three lec­tures by John M. Thomson. F.R.S.E., describing Borne of 
the mure important properties of such substances as 
���f b��r1JJ�s P6lrset�c�ig� r��������r��ari�t�dtroe t�ee�; 
production. Contained in SCH:XTTFIC AMERICA:'\ suP­PLEMENT, Nos. ,j3il. ti3fj� and ,.37. Price 10 cents each. To be had at this office and from all newsdealers. 

THE ARMS TRONG MfG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND STE!Dl Fll'TERS' TOOLS. 

Stocks and Dies for Pipe, Brass Pipe, 
Wrenches. Pipe Vises, Pipe Cutters, etc. 

Catalogues sent free on applicatIOn. 

MODERN LANGUAGES.- A PAPER 

gasPb¥ft�:ca�'li: E;:n!r?:ahr'n���cr�6��r�1a������8�:rrh 
criticisms of the same. Contained in SCIEXTIFIO AMEHI­
OAN 8UPPLEMEST, No. 639. Price lOcents. To be had 
at this office and from all newsdealer6. 

What is more ag�ravating than leaky 
valves, whettler in House, Office, or Fac­tory? If you wish to avoid annoyance. 
INSIST on having Jenkins Bros. Valves. Accept no valves as Jenkius Bros. un­
less stamped with our "Trade Mark" like cut. 

JENKINS BROS. 
John Street, New YOl"k. 
105 Milk Street, Bollton. 

21 North 6th Street, Ph lin. 
54 Dearborn Street, f)hiCBKO. 
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ELECTRO MOTOR, SIMPLE. HOW TO 
make. By G.M. Hopkins.-Description of a small eiectro 
motor devi�ed 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 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. With 11 figures. Contained in SCIENTIFIC AMEHICAN 
SUPPLEMENT. No. 6"1. Frice 10 cents. To be bad at this office and from all newsdealers. 

t T T TV, !!":'", 
N. Y. SCREW M'FG CO., ., 
95 Elizabeth St., C. Ducreux, Agt � 

Screws for every Mechanical business and of any metal. 

J citu.tift' �mtritltu� 

STANDARD TOOL CO. 
A.T�OL. �A.SS_ 

'MANUFACTURERS OF 
The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 

Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, etc., etc. 

WRITE fOR ILLUSTRATED CATALOGUE AND PRICE LIST Of FULL LINE. 

THE COPYING PAD.-HOWTO MAKE 
and how to UMB; with an engravin�. Practical directions how to prepare the gelatine pad, alid also the aniline ink by which the copies are made i how to apply the written 
letter to the pad i how to take otT copies of the letter. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43S. Price 10 cents. For sale at this office and by ull 
newsdealers in all parts of the country. 

Scientific B� Catalogue 
REl:ENTLY PUUI,I!SHED. 

Ournew catalogue containing over 100 pa�es, includ­
ing works on more than fifty dift'erent subjects. Will be mailed tree to any address on application. 

lUUNN & CO., Publishers SCientific American. 
361 BroadwaY, New YOl·k. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. Witha 
portrait. Contained in SOllllNTIFIC AMERICAN SUPPI.E­
MENT. No. �9�. Price 10 cents. To be had at this office and from all newsdealers. 

THE PATENTEE" OF A NEW PROCESS OF Making Cast Lron Pulleys, by which it can be done at 
from 35 to 45 per cent. less than by the present process, 
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HEATING CITIES BY STEAM.-AN 
elaborate paper by C. E. Emory, Ph.D .• discussing the general features of what is technically called a district 
steam system. and givlDg a description of the work of 
the New York �team Comp�1DY. contained in SCIENTI­
FIC AMgHIC'AN SnpPLEME.,\T, Nos. 6:19 and 640. Price 10 cents each.. To 4e had at this office and from all newsdealers. 

S T R E S S E S  IN CAST IRON AND 
Steel, an Investigation into.--By Gen. Nicholas Kala­
koutzky. An important and exhaustive paper upon this 
subject. 1. Determination of the influence of internal 
stresses on the strength of materials. 11. Method of determining internal stresses and the general urrange­
ment of the work. \Y ith 6 figures. Contained in SCIEN­
TIF�C AMERICAN SUPPLEMI':NT, Nos. 633 and 634. Price 10 cents each. To be had at this office and from 
all newsdealers. 

�.�. JO�NS' Established 1858. 

Asbestos PATENTED Roofi ng 
FX�E-��<><>F. 

This is the perfected form of Portable Roofing manufactured by us for the past thirty years; is udapted for use on steep or fiat roofs in all climates, can be 
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H. W. Johns Mfg. Co.,87 Malden Lane, N. Y. 
CHICAGO. PHILADELPHIA. LONDON. 

Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT, sent SOLE MANUFACTURERS OF fre e °thu�g; � (l'{,.�di'6'�s·lIrond"'ny, New York. H. W Johns' Liquid Paints, A.be.tos Fire,Proof Paints, Sheathings. Building Felts, Asbestos Steam Packings, 
--_._. - --- -- BOiler Coverings, etc. VULCABESTON lUoulded Piston-rod Packing lUngs, Gasket., etc. 

ERIE ENGINE WORKS :"����;,,mm'�";'<FPA 
STATIONA.RY-PORTABLE-AGRICULTURAL - ENG I N � 5 STATIONARY-PORTABLE -VEATICAL - BOIL-E AS 

TO BUSINESS MEN. The value of the SCIENTIFIC AMERICAN as an adver. tisin� medium cannot be overestimated. Its Circulation 
bso�a�Jb\\��sd�r1�t:be1hi��0 t �lt\{i! �Plte���a

r 1j��;i��: ries, and is read in all the principal Ii braries and reading rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news­paper. He wants circulation. This he has when he 
advertises in the S('rE�TIFIC AMRRICAN. And do not 
let the advertising agent inrtuence you to substitute 
some other paper for the 8CIEXTIFIC AMERICAN. when selecting a list of publication� in wUlcn yuu deClde It is for your interest to advertise. This is f requently done. 
for the reason taat tae agent gets a larger eommisslOn 
from the papers havmg a small circulation than i8 aHow­ed on the SCIENTIFIC AMERICAN. 

�"'or rates see top of tlrln column of this page, or ad­
dress 

lUUNN & CO., Pnblishpr., 361 Broadway, New yo .. I,. 
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PATENT 

. 

Pl�n�r�o��a! Li��!e!e��� ib. 
pressure. Sen d for 1.ists. , HAND, BURR & CO .• 

614 and 616 �iarket �t .. Philadelphia. Pa. 

MANGANESE STEEL AND ITS PROP-
erties.- Abstract of two papers on this subject by Mr. 
Robert A. Hadfield. Assoc. M. Inst. C.E. Contained in 
SCII1;NTI FIr A;\IEHIC'AN SUPPLI':MEN'l'. No .•• 40. Price 10 
cents. To be had at this office and from all oewsdealere. 

O=-AB AND FINE. GRAY IRON ALSO STEEL �ALLE� LE:U CASTiNGS FROM SPECIAL lORNS 

- DEVLIN"CO nNETINNINGJ�N�/I11 G] 
I S � FINISHING. N 

J r.ttOMP\ LEHIGH AVE & AMERICAN ST PHILA 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi· 

catlon of the SCIENTIFIC AMERICAN. continue to ex­
amine improvements. and to act as Solicitors uf Patents 
tor Inventors. 

SORGHUM SUGAR INDUSTRY, PRO-
gress of.-A bstract of a report by Prof. E. B. Cowgill, on the oI,erations of the Parkinson Sugar Works at Fort Scott, Kansas. with an outline of the processes of Sor­
ghum Sugar Making. With 2 figures. t:ontained in SCI­
ENTIFlC AMEH.ICAN SUPPLEMENT, No. 633. Price 10 
cents. To be had at this Office and from all newsdealers. 

Shepard's New $60 Screw-Cutting Foot Lathe 
Foot and Power Lathes, Drill 

Presses, Scroll Saw A t  t a c h­lLents, Chucks, Mandrels. Twist 
Drills, Dogs. Calipers. etc. Lathes on trial. I�athes on payment. 

8end for catalogue of Outfits 
for Amateursor Artisans. 
Address H. L. SHEPARD, 

AGEN'I:, 
134 EM�;I�';;��te

(�llIO. 

THERMO - MAGNETIC GENERA1'OR 
and Motor.-Description of an apparatus devised by 
Mr. Menges for the purpose of generating electricity by 
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ures. Cont,ained In SCIENTIFIC' AMERICAN SUPPL}l; .. 
MEKT. No. 633. Price 10 cents. To be had at this otllce 
and from ail newsdealers. 

LOCOMOTIVE, ESTRADE'S HIGH-
Speed.-Full description of this new engine. and a criti­
cism of the same by Mr. Nansouty. Witb 1 figure. Con­
tained in SCIE�TIFIC AMERICAN SUPPLEMENT, No. 643. Price 10 cents. To be had at this otllce and frum 
all newsueuJers. 

VAN DUZEN 
CAS ENCINE 

NO BOILER. NO COAL. 
NO ENGINEER. 

Erdra WATER RENX 
or INSURAJI(CE. 

INSTANTLY STARTED. 
DURABLE, REliABLE, 

SAFE and ECONOMICAL 
for description and prices. 

Van Duzen Gas Engine CO., 
E.!nd St., CINCINNATI, O. 

INFLUENCE MACHINES.-A PAPER 
by James Wimshurst, giving a complete account of the 
recent forms of generators of static electricity. Witb 
13 figures. Contained in ScIENTIFIC AMERIOAN SUP­
PI,EMENT, No. 64-,. Price 10 cents, To be had at this otfice and from all newsdealers. 

OTTO BAS ENGINES. 
Over 2�,OOO Sold. 

Rorizontal . • • . • .  Otto ... Gas Engines. 
VerticaL ...... ,. Otto .... Gas Engines. Twin Cylinder .. Otto ... ,Gas Engines. 
Combined ....... Otto .. {�J ����;.s 

Combined ....... Otto .. { ��J lf��!�
e
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OTTO GAS ENGINE WORKS, 
()HICAGO, PHILADELPHIA. 
New York Agency, 1!S Ve�ey Street. 

INV ENTORS and others desirinJ new articles manufac_ 
turedand introduced, address P. O. Box86,Cleveland, O. In thiS line ot busmess they have had forty-onl'; years 
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;.e: alf�r�:ranc��gi�vgrrt�t gl��� Co. also att.end tfl the preparation of Caveats. Copyrights Electricity.-·A lecture by Elihu rrhomson, del1vered in and is fully guaranteed. tor Books. LabelS, Reissues. A ssignments, and Reports the Sibley Col}(;'ge course. The 8erie�. multiple arc. ser- DIAM. HOLDS rge�fi�
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A pamphlet sent free ot charge. on appliCatlOn. con- Scn:NT£FIl' AMI�TtlCAN SUPPLEMENT, No. 603. Price 10 fu����:d 
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Jig-nments, Rejected Cases, Hints. on . the Sale of Pa­
tent .. etc. We also send. free of char(Je, a SynopsIs of �'oreign Pa­
tent Laws; showing the COMt and method of securing 
patents in all the principal countries 01 the world. 

MTJNN &: CO., Sollcltor .. ot Pa&enU, 361 Broadway. New York. 
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DELAFIELD'S PATENT SAW CLAMP.-1889 PATTERN, Stronger than the oid styie. Ciamp without blade, 50 cent.. Metal cutting blades� inch wide,7 cents each. 70 cents 
per dozen i 1 inch wide, 40 cents each. 
All p()�tpatd. Discount to dealers. 

lJI'" WrIU jor Oircular. � 
_O�OTO_ lIiII:.A.W''V'F.A.CT'V'B.%W'Go �O��.. NOROTON. CONN. 
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SY�AL��[ MAll[A�l[ m�� W�RKS 
W B BU RNS PROP" 

THE AMERI�AN BELL TELEPH�NE ��. 
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 
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 th�refor. 
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J titutific �mtricau 
ESTABLISHED 1!S46, 

The !!lost Popular Selentille Paper in the World. 
Only $3.00 a Year,lncludinll' l'ostage. Weekly. �2 Nnmbers It Year. 

This widely ch'eulnled 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 invent10ns and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions. Novelties in Mechanics, Manufactures. 
Chemistry. Electricity, Telegraphy. Photography, Archi­
tPcture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Sllb.crlptlon.-One copy of the SCIEN­
TIFIC A1'JERICAN will be sent for one uear-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipL of three do lIUI't!! by the pub­
lishers; six monthst $1.50; three monthst $1.00� 

()lubs,-Special 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. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad. 
dress all letters and make all orders, drafts, etc., pay· 
able to 

�"O'NN &; CO_. 
361 Broadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct publicatIon from 

THIC SCIENTIFIC AMERICAN. but is uniform therewith 
In size, every number containing Sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCII�NTIFIC AMERlCAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, MIneralogy, 
Natural History. Geo�raphy, Archreology.Astronomy, 
Chemistry, Eiectricity, Light. Heat, Mecb,anical Engi. 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography. 
Technology, Manufacturing Industrfes, Sanitary En­
gineering, Agriculture, Horticulture, DomestiC Econo­
my, Biography, Medicine, etc. A vast amollnt of fresh 
and valuable information obtainable in no other pub­
lication. 

The most im,pUf'tant En(Jineerin(J Works, l\Jechanisms. 
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 ScIENTIF[C AM­
EltICAN and one copy of the SUPPLEMI!:NT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

1llUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEltICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION 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 MRe-Rzine of Architecture, rich. 
Iy adorned with eiRgant plates in colors, and with other 
fine engravings; illustrating 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 latf'st and best plans for private resi­
denceg. city and country, including tho�e of very mod ... 
erate cost as well as the more expensive. Draw1ngs in 
perspective and in color are given, together with fun 
Plans. SpeCifications, Sheets of Details, Estimates, �tc. 

The elegance and cheapness of this magnificent work 
have won for it the Ilfil'llest Ch'culnlion of any 
ArchlteCmral publication in the worid. Sold by all 
newsdealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" i. printed with CHAS. 

ENBU JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts., PhiJa., and 47 Rose St., opp, Duane St,. N. Y. 
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