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Inside Page, each inser tion. - - 7;) cents a line. 
Hack l'alre, each inser,ion - - - Sl.00 a line. 

The above are charlles per .. gate Ime-about el�ht 
words per line. This notice shows the width of the hne, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per 81late line, by measure. 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

The March of Progress! 
OUR LATEST IMPROVEMENT! 
"Competition is the life of rrade," and if you 

have not seen our improved 13 Shoe, made for the 
Snmmer and Fall tr ade of 1888, you cannot im­
agine how lively trade is, or how hard our competitors 
have to work to keep within Bight of us. 

Ask your retailer for the James Means' 13 Shoe. or 
the James Means' $4 Shoe, according to your needs. 

Positively none genuine unless having our name and 
price �tamped plainly on the soles. Your retailer will sup­
ply you with shoes so stamped if you insist upon his dOing 
so; if you do not insist, some retailers will coax you into 
buying inferior shoes upon which they make a larger 
profit. .MEAN'S' 
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3 SHOE 
XCELlED' IN 

UNEpUAlLE.D 
DURABILITY 

THE MOST �S 
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1\1 eans' $4, Shoe is in every respect equal to the shoes 
which only R few years ago were retailed at eight orten 
dollars. If you will try on a pair, you will be convinced 
that we do not exaggerate. 

Ours are 'he onginal 83 and 84 Shoes. and those who 
imitate our system of business are unable to compete 
with us in quality ot factory products. In our lines we 
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in any State or Territory if you will invest one cent in a 
postal card and wrIte to us. mentioning the SCIENTIFIC 
AMERICAN. 
James llleans & Co .. n Lincoln St., Boston, Mass. 

TO' INVENTORS 
AND MANUFACTURERS 

The 57th Annual Exhibition 
--<JF THE-

American Institute of the City of New York 
Will Open OCTOBER 3, 188S. 

Intendinll Exhibitors must make early application to 
secure proper space and clasitlcation. For blanks and 
information, address (-:cneral Superintenden t ,  

American lnstitute, New York City .. 

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.-A brief history of the Chartlprs Valley Gas 
Company. With 5 Illustrations. Contained in SOlEN· 
TIFIC AMERICAN SUPPL>;MENT. No. 627. Price lOcents. 
To be had at this office and from aJl newsdealers. 

TELESCOPES Spectacles, .Baromet er,. 
Photographtc Outfitafrw 

..4mateurs, Lantern Slidtos, Fi-eld Grasses, Jrlicroscopes, ttc. 
W. H. WALMSLEY & CO., Philadelphia, Pa. 
mus. price list free. Send for Special Bargain Li8ts. 

ELECTROTECHNICS, D E  FI N I TIONS 
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trlc measurements. With 4 figures. Contained In SCI' 
ENTIFIC AMEIC.lCAN SUPPLEMENT, No. a9;). Prlcel0 
cents. To be had at this office and from all newsdealers. 

P 
AMATEUR 

HOrOGRAPHY. 
The most fascinating 

A MUSEMENT 
for home or outdoor 

recreation. 
Anybody can do It 

by simply following di· 
rections as given in The 
Amateur Photographer, 
acomplete guide topho· 
tography, which accom-
fe
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plest, most concise and 
practicalworkpublished 

COInplete Outfits, 810.00 and upward. 
ROCHESTER OPTICAL COMPANY, 

2 I Aqueduct Street, Rochester, N. Y. 

PATEN.TS. 
MESSRS. MUNN & CO .. in connect inn with the puNi· 

ca.tlon of the SCIENTIFIC AMERICAN. continue to ex­
amine improvements. and to act as Solicitors of Patents 
for Inventors. 
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preparatIOn cL Patent DrawinJjts, Specifications, and the 
prosecution of Applicationo. for Patents in the United 
States, Canada. and Foreign Countries. MeSsrs Munn & 
Co. also attend tr> the preparation of Caveats. Copyrights 
for Books. IJabels, Reissues. A sSij;mments. and Reports 
on Infrin�ements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
rello8onable terms. 
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c
� cure them; directions concernin� Labels, COpyrig'hts. 

Designs, Patents, Appeals, Reissues, Infringements, As­
.IIlnments, Rejected Cases, Hints on the Sale of Pa­
tenta,etc • .  

We also send. .1',. .. 01 cha,.ge, a SynopsIs of �'oreign Pa • 
tent Laws, showing the coot and ·method of securlnll 
pat-ents in all the principal countries of the world. 

·BlINN k CO., Solicitor. of Paten18, 
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"phe Baldwin" 
Exhibited. at tM late Anwricmn Institute Fair, New York. 
A four horse-power engine in connection with storaJjtS bat­

tery. runnin� 84 incandescent electric lights (and without 
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in common useforelect.ric lightin�, and permitting anf num­
ber of lights to be shut oO'or turned on without aO'ectmg the 
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purposes where a safe and cheap power is required. Manu­
factured and guaranteed by 
01;:1& Bro1;h.er& d::t 00. 

STEEL BALLS. 
For Anti-Friction Bearinlrs, of 
Bes, UaMt S'eel. Hardened, 
G.·ound, ond Burnished, from 
3-16 In. to 2 In. dIameter. 

In quality and density of metal, 
in uniformity of temper, and in aC­
curacy and nicety of finish warrant­
ed unequaled. rr Samples anti prices on ap plica­
tion. 

ling-MachIne Co.,Flt.hbul'tr, Ms ... 

ROME·MADE INC UBATOR.-PRACTI-
cal directions for the manufact.ure of an effective incu .. 
bator that has been carefully tested and found to per· 
form aIL that may be reasonably expected; with dlrec· 
tlons for operating. With 4 figures. Contained In SCI­
ENTIFIC AM "RICAN SUPPLEMICNT. No. ti30. Pricel0 
cents. To be had at this office and from all newsdealers. 

Elevators and Hoistln&, Machinery, 
38 PARK ROW, NEW YORK. 

AIR, PURIFICATION OF. - BY D. 
Prince, M. D. An experimental study in relation to the 
removal from the air of the dust or -partiCUlate material. 
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� ou;TRICn:LES 
{Ie SI����tTANDEMS 

GUARANTEED = HIGH EST GRADE 
ILLUSTRATED CATALOGUE=fREE � --PoPEMFO.Co. 

79 FRANKLIN ST· BOSTON 
BRANCH 12'wAfV\EN ST.NEwYOI\K 
HOUSES 11291 'w ABASH AVE.CHICAGO. 

Mention thl. paper. 

THE PENNSYLVANIA GLOBE GAS LIGHT CO. 

THE AMEnI�AH 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 consequencer; 
thereof, and liable to suit thprefor. 

(Incorporated 187'7'.) 
Nos. ('f a:. 49 North Seeond St. 

PmLADELPHIA., P A., U. S. A. 
Contractor" tor 

Lighting Streets and Erecting 
Gas and Water Works. 

Man ufacturers of 
Gas Machine. for Lightinll Dwell­
ings, Mills, and Public Bulldings, 
Street and Other l�antern8, Plain 
and Ornamental; Lalnp Posts for Streets and Private Grounds i Gas­
oline Fixtures,Chandeliers,Lamps 
and Brackets. Dealers in Gasoline 
for Gas Machines, Gasoline for 
Street r.ighting, Crllde Oil for Gas 
Works, and other products of Petro­
leum. 
William L. Elki���e.went. 

. 

Martin Maloney, Gen'! Manager. 
Wm. L.l!Jlkinsl.Jr .. Treaswrer. 

C. a. Robinson, Secretary. 
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Juc��r:�� cij��::�� potentials. With 9 figures. Contained in SCII!.:NTIFIC AMERICAN �UPPLfCM��:-;T. No. 646. Price 10 cents. To be had at thIS office and from all newsdealers. 

ERIE ENGINE WORKS 
CLEVELAND &. HARDWICK, 

WALNUT STAEE:T ERIE PA 
STAllONARY PORTABLE SEM1-
POR1ABlE �OM6\NEG AC.�1CULTURAl 
E:NGINES.STATIONARY oORl 

ABLE ,VERTICAL BOILERS 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ­
Ing works on more than fifty diO'erent su bJects. Will be 
mailed tree to any address on application. 

MUNN &0 CO., PUblishers SCientific American, 361 B"oadway, New York. 
PATENT 

14A JACKET KETTLES, . 
P!.un or Porcelain Lined. Tested to 100 lb. 

. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St .. Philadelphia. P ... 

LIGHTNING CONDUCTORA.-DESCRIP- DIAlIOlfDS and CARBOlf 

[AUGUST 18, 1888. 

HOW TO :MAKE AN INCUBATOR.-
Full directions, illustrated with 7 fi .. ures. Also direc-
�
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cents. To be had at this office and from all newsdealers. 

SY����St M�ll[��lt m�� ��RKS 
W B BURNS PRopn 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two Ingenious systems for the electriC carriage 
of small packages. Illustrated with 13 engravings. Con-464. Price 10 cents. To be had at this office and from 
a.u neWsdealers. 

AUTOMATIC CUT OFF ENGINES.';.'t';;\\\:;'..t6 
M A NUF AC TURED UPON SCIENTifiC AND PRACTICAL PRINCIPLES 
)". BALL ENGINE CO ERIE p" 

PHTHISIS.-A PAPER BY DR. H. C. 
Wood. describing in detail the new treatment of con­
sumption by sulphureted hydrollen. Contained In SCI­
ENTIFIC AMERlOAN SUPPLEMENT, No. 1>94. Price 10 
cents. To be had at this office and from all newsdealers. 

H�v�lty H�ir rurn��n. 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air In Abundance. 
Fourteen Years of Test. 

Universally satisfactory. 
Send for "Our Furnace Book." 

Abram Cox Stove CO., 
JlANUFACTURERS, 

Philadelphia and Chicago. 

��E 

� titutifit �tutricau 
ESTABLISHED Uol46. 

The 1II0it Popular SelentUle Paper in the World. 

This widely clt'clllaled and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventlons and Discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufllctures, 
Chemistry, �Iectricity, Telegraphy, Photography, Archi­
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Te"ms of SlIb.Cl·lplion .-One copy of the SCIEN­
TIFIC AMERICA N will be sent for one year-52 nUmbers­
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of "Il'ee dolln1·. by the. pllb­
lishers; six months, $1.50; three month., $1.00. 

CllIb •• -Speclal rates for several name., and to P.st 
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 goes astray, but is at the sender's rIsk. Ad­
dress al I letters and make all orders, drafts, etc., pay. 
able to 

�U'NN &:; CO_. 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIBNTIFIO AMERICAN, but Is uniform therewith 
In Size, every number containing sixteen large pages fuU 
of engraving>, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIKNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Include. 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, Geolol(Y, Mineralogy, 
Natural History, Geo�raphy, Archreology. Astronomy, 
ChemIstry, ElectriCity, Light, Heat, Mechanical Engi­
neering, Steam and Railway Engineering, Mining, 
ShIP Building, Marine Engineering, Photogrnphy, 
'.a.echnology, Manufacturing Industries, Sar.itary En­
gineering, Agricultl,lrl}, Horticulture, Domest1c Econo­
my, Biography, MediCine, etc. A vast amu1tnt of fresh 
and valuable Information obtainable in no other pub. 
lication. 

The most important E1>1ineering Works, �I echanlsms, 
and Manufactures at home and ab"o&d are illustrated 
and described in tbe SUPPLEMENT. 
Price for the SUPPLEMENT for Ihe United States and 

Canada. $5.00 a year, or one copy of the SCIENTIFIC AIIl­
ERIOAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order ,express money ol-der, or check. 

MUNN & Co .. 361 Broadway, N. Y .. 
Pllblishers SCIENTIFIC AME"ICAN. 

• 

Builders Edition. 
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engravlm,s. Contained In SCIENTIFIC AMERICAN SuP. 
PLEMENT, No. ;)96. Price 10 cents. To be had at this 

E�flls�,%�g�
l
�fI k���1 

Mechanical Purposes. 

THE SCIENTIFIC AMERICAN ARCHITECTS' AND 
BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
t(} about two hun<lred ordinary book pages ; forming a 
large anll' splendid Magazine ot A.rchitecmre, rich­
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most Interesting ex­
amples of modern Architectural Construction and 
allied sublects. 

office and from all newsdealers. 
Makes a perfect 

Pipe Wrench of any 
8crew wrench. 75c. 
by mail. Send for 
Circular. H. W. AT. 
WATER, P. O. Box 
1452, N. Y. City. 

EI:. �. JOEl:NS' 
Asbestos Patented Roofi ng 

FZ�E-P�OOF_ 
This Is the perfected form of Portable Roofing manufactured by us for the past 

thirty years: Is adapted for use on steep or flat roofs in all climates, can be easily 
applied by unskilled workmen, and costs only about half as much a. tin. Samples 
and descriptive price list free by mail. 
. H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y. 

Chlcalro. Phi ladelphia. London. 
Sole Manufacturers of H. W. Johns' Liquid Paints, Asbestos Flre·Proof Paints, 

N �e:���
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and is the Oldest Estab. 
lished House in the States. 
He only deals in first-class 
articles. Send for clrcu· 
larto 

J. DICKINSON, 
64 Nassau St., N. Y. 

Established 1858. 

A specIal feature is the presentation In each number 
of a variety of the latest and best plans for private resl­
denOO!!, City and country including tho.e of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and In color ar� given, togetberwlth full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this lDajtnlficent work 
have won for It the Largest CIt'cnla,lon of any 
Architectural publication In the world. Sold by al 
newsdealer.. $2.50 a year. Remit to 

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

PRINTING INKS. 
361 Broadway, New York. 

BRANCH OFJ'ICKS.-No. 622 and 6'M F Street, 
ptac BulldilljC. uear 7tb Street. Waabil\lrtOJI, D. C. 

Pa- Sheathings, Building Felts, Asbestos Steam Packings, Boiler COverings, etc. VULCABESTON Moulded 
Piston-rod Packinlr lUngs, Gaskets, etc, 

THE .. Scientiftc American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. TenthandLom­bard StI! .. Phila., and 47 Rose St., opp, Dnane St., N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC. 
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