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The March of Progress'
OUR LATEST IMPROVEMENT!

*Competition is the life of trade,’”” and if you
have not seen our improved ?J Shoe, made for the
Summer and Fall trade of 1888, you cannot im-
agine how lively trade is, or how harl our competitors
have to work to keep within sight of u:

Ask your retailer for the James Means’ ®3 Shoe, or
the James Means’ $4 Shoe, according to your needs.

Positively nonegenuine unlesshaving ourname and
price stamped plainiy on the soles. Your retailer will sup-
ply you with shoes 8o stamped if youinsist upon hisdoing
80; if you do not insist, someretailers will coax you into
buytllzgg inferior shoes upon which they make a larger

#JAMES MEANS'
N\ 93 SHOE

UNEXCELLED - IN

—=+ AND »=—
ERFEBT[ON

JAMES MEANS'f
$4 SHOE

CANNDT FAIL

Such has been the recent progress in our branch of
industry that we sre new able to affirm that the James
Means’ $4 Shoe is in every respect equal to the shoes
which only a 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 the original 83 and $4 Shoes. and those who
imitate our system of business are unable to compete
with us in quality of factory products. In ourlines we
are thelarge st manu fa cturers in the United States.

Shoes from our celebrated factory are sold
by wide-awake retailers in _all gn rts of the
country. We will place them easily within your reach

in any State or Territory if you will invest one cent in a
postal card and write to us, mentioning the SCIENTIFIC
AMERICAN,

Jnmes Means & Co., 41 Lincoln St., Boston. Mass

TO INVENTORS

AND MANUFACTURERS

The 57th Annual Exhibition

—OF THE—
American Institute of the City of New York

Will Open OCTOBER 3, 1888.
Intending Exhibitorsmust make early application to
secure proper space and clasjfication. For blanks and
information, address (General Superintendent,
American lnstitute, New Y ork City.

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.—A brief history of the Chartiers Valley Gas
Company. With § lllustrauons Oontamed in SCIEN-
TIFIC AMERICAN SUPPLEMENT, N 27 . Price 10cents.
'l‘o be had at this office and from all newsdealers.

E L E s co PE s S;nectacles. Barometeﬂ
Photoyraphu: Out fits f or

Amateurs ides, Field Glasses, Microscopes, dc.
CWALTST BY & CO., Philadelphia,’ Pa,

IIlus prwe list free. Send for Speczal Baryam Lists,

ELECTROTECHNICS, DEFINITIONS

and Designations in.—A list.of the symbols proposed by
Mr. Jamieson for electrical units, magnetism, and elec.

tricmeasurements. With 4 figures. ontained in Scr-
ENTIFIC AMEIKICAN SUPPLLEMENT, No. 593. Pricel0
cents. To be had at this office and from all newsdealers

AMATEUR

HOTOGRAPHY.

The most fascinating

AMUSEMENT
for home or outdoor
recreation.

Anybody can do It
by simply following_di-
rections as given in The
Amateur Photographer,
acomplete guide to pho-
tography, which accom-

anies each Camera, and
s conceded to bethesim-
plest, mest concise and
practicalwork published
Complete Outﬁts $10.00 and upward.

ROGHESTER OPTICAL COMPANY,

| Aqueduct Street, Rochester, N. Y.

PATENTS.

MESSRS. MUNN & CO., in connectinn with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

1o this line 3 business they have had Sorty-onzyears’

¢, anid now have une acilities for the
prepamuon of Patent Drawings, Specmcatlons, and the
rosecution of Apglicatiom for Patents in the United

Heates, Canada. and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats. Copyrights
for Books. Labeis, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with apecial care and promptness, on very
reasonable terms. . .

A pamphlet sent free of charge, on appiication, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents,etc.

We also send. freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and ‘method of securing
patents in all the principal countries of the world.

‘MIUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICKS.—No. 622 and 64 F Street. Pa-
oulc Bnilding, near ’hh Street, Washington, D. C.

THE b()}"l ING I’AD

And how t0 Uad; with An engraving

_HOWTO MA}_{E

Bractied] dir

hiow to prepare the gelatine pad, @ alsg the ay
hy which the co dTe uude: ho HpplF the
lotter to the 1t e 111 1e nif onpiea of the ]ener

Contained in TIFIC AMEHICAN SUTPLEMENT, NO.
Ad%, Pries 1 cants.  Forsale ol this office snd by all
newsdealers in u.l parts of the cuunicy,

STEEL BALL:S.

For Aunti-Friction Bearings, of
Best Cast Steel. Hardened,
(:vl(llllll.. and_ Burnished, from
8-]6 n. to 2 in. dlameter.

qf lity and density of metal,
in uniformity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.

0 W‘ Samples and prices on applica-

Bimond's lelng-Machlne Co.,Fitehburg, Mnss.

HOME-MADE INCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 figures. Contamed in ScI-
ENTIFIC AMERICAN SUPPLEMicNT, 630. Pricel0
cents. ’I‘o be had at this office and from all newsdealers

NEW GAS

. supposed to produceyellow fever, small

THE PENNSYLVANIA GLOBE GAS LIGHT CO.

i

BEBNGINE
“The Baldwin”

Exhibited at the late American Institute Fair. New York.

A four horse-power engine in connection with storage bat-
tery. running 84 incandescent electric lights (and without
battery,
ness t
in common useforelectric lighting, and permitting any num-
ber of lights to be shut offor turned on without affecting the
remaining lights in the slightest degree. A marvel of beaut
perfection, and power, adapted to lighting, pumping, and
purposes where 4 safe and cheap power is required.
factured and guaranteed by

Otis Brothers c OO0.

32 lights), mvmn a perfect light, with all the steadi-
at can be obtained from the high-Speed steam engines

al

Manu-

Elevators and Hoisting Machinery,
38 PARK ROW, NEW YORK.

cALL FOR
N5|<:T O Havig

JENKINS BROS Yawes)

1F Yy wanT THE
MOST

AIR PURIFICATION OF — BY D.
Prmce, M.D. An experimental studyin relation to the
remova! from the air of the dust or partlcumte material,
a}701:. and other

intfectious disease. lillustration. Contalned in S8CIEN-

TIFIC AMERICAN SUPPLEMENT, NoO. Price 10
renta. To be had at this ofice and from all newsdealm's.

(CLUMBIK
BICYCLES .

T RICYCLES
SIMDL .« TANDEMS

GUARANTEED HIGHEST GRADE
ILLUSTRATED CATALOGUE:-FREE
—=¢ PopEe Mra.Co.

79 FRANKLIN ST-BOSTON

BRANCH” 12\WARREN ST.NEWYORK
Houses|l291 W ABASH AVE.CHICAGO.

Mention this paper

(Incorporated 1877.)

Nos. 47 & 49 North Second St. ~v
PIILADELPHIA. PA., U.S. A.
ctors for

Con
Lighting Streets and Erecting
Gas and Water Works.

Manufacturers of

Gas Machines for Lighting Dwell-
ings, Mills, and Public Butldings,
Streetand Other I.anterns, Plain
and Ornamental ; Lainp Posts for
Streets and Private Grounds; Gas=
oline Fixtures,Chandeliers,Lamps
and Brackets. Dealers in Gasoline
for Gas Machines, Gasoline for
Street Lighting, Crude 0il for Gas
F ;Norks and other products of Petro-
eum.

= 1haMN8.—
b William L. Elkins, Hresident.
Martin Mnlnni*v Gen'l Manager.
Wm. L, Klking, Jr., Treasurer,

C. K. Robinson, Secretary. 4

THE AMERICAN BELL TELEPHONE .

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
i by the above patents, and renders each
jindividual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
" thereof, and liable to suit therefor.

NE SRAY [AOM ALSOD STEEL

“TINGS FROM SPE‘:IALT f__ﬁT

1
Ho"mSLEleH BYE 'kmtnl
LIGHTNING CONDUCTORS.—DESCRIP-

tion of anew form of apparatus fortesting hghtnmg con-
ductors, and the method of using it, fliustrated with 8
engravines. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 596. Price 10 cents. To be had at this
office and from al newsdealers

Makes a perfect
Pipe Wrench of any
} screw wrench.  75C.
by mail.
clrcular H. W

T R, P. O. Box
1452, . Y. City.

ELECTRICAT, STRESS.—AN INTER-

esting Pa per by Prof. A. W. Rucker, on the stresses

that exist in a dxelectrlc between conductors of different

;A%e‘e;:{tllgisN g%l;l[)m ﬂgure% coigliu%d in OSCIvNTIm(
KEMENT, No rice 10 cents.

be had at this oﬁlce and from all newsdealers " To

1ERIE ENGINE WORKS
CLEVELAND & HARDWICH,
WalnuT STtReer. ERIE.Pa.
IsTationa PORTABLE . SEMI-
FORTABL MBINEC AGRICULTURAL
SYATIONARY ©ORT-

JasLe .vErRTiIcaL BOILERS,

St:lemmc Book (atalogue

RECENTLY PUBLISHED.
Our new catalogue containingover 100 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed tree to any address on application.

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

PATENT

JACKET KETTLES,

Plain or Porcelain Llned. Tested to 100 1b.
pressure. Send for Lis

AN BURR & CO.,
614and 616 Market St.. Philadelphia. Pa.

DIAMONDS and CARBON

For Prospecting Minin
Drills, also for all kinds o
Mechanical Purposes.

The wobseriber is the
Piooeerin this business.
and is_the Oldest Estab-
lished House in the States.
He only deals in first-class
artltcles Send for circu-
arto

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

applie
and descriptive price list free by mail.

Chicago. Philadelphia.

. W. JOEKNS’

Asbestos rs Roofing

FIREFPROOZF.

This is the perfected form of Portable Roofing manufactured by us for the past
thirty gears: is adapted for use on steep or flat roofs in all climates, can be easily
by unskilled workmen, and costs only about half as much a8 tin. Samples

H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y.

Sole Manufacturers of H. W. Johns’ Liquid Paints, Asbestos Fire-Proof Paints, :
Sheathings, Building Felts, Asbestos Steam Packings, Boiler Coverings, etcc. VULCABESTON
Piston-rod Packing Itings, Gaskets, etc,

Established 1858,

London,

Moulded

© 1888 SCIENTIFIC AMERICAN, INC.

Y GR
iNG MACH
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HOW TO MAKE AN INCUBATOR—

Full directions, illustrated with i fieures, Also direc-
tions for oxeratmg the apparatus, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No, 61:2. Pricell
cents. To be had at this office and from ail newsdealers

OVRACUSE NALLEABLE IRON WORKS

W.B BURNS PROPT"

ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric cnrriage
of small packages. Illustrated with13engravings. Con=
464. Pricel0cents. To be had at this office and from
all newsdealers.

P TRFLLILY

AUTOMATIC CUT OFF ENGINES . TE\Raes

AANUF ACTURED UPON SCIENTIRIC AND PRACTICAL PRINCIPLES
BALL ENGINE Co. ERIE Pa.

PHTHISIS.—A PAPER BY DR. H. C.

Wood. describing in detall the new treatment of cone
sumption by sulphureted hydrogen. Contmued in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 594. Price 10
cents. To be had at this office and from all newsdealers.

ety P,

Expose an Immense Heated
A

I
NERE
KLA .

E R
|

POLS

J

Surface.

Extract allthe 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., &

MANUFACTURERS,
Philadelphia and Chicago,

L EEER
Scientific Qmevican

ESTABLISHED 1846.
The Most Popular Seientifie Paper in the World,

OUnly 83.00 a Year, including Poatage, \WWeekly.
3% Numbers o Year,

This widely clrculated and splendidly illustrated
paper {8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings 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.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Pest
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 all letters and make all orders, drafts, etc., pay-

able to :
DMTUITIT s CO.,

361 Broadway, New York.
TEXE

Scientific American Supplement.

This is a separate and distinct publication from
THE 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 SCIENTIFIC AMERICAN SUPPLEMENT j8 published
weekiy, 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. Geclogy, Mineralogy,
Natural History, Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
uechnology, Manufacturing Industries, Sar.itary Ene
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub.
lication.

The most important Engineering Works, Mechanisms,
and Manufacturesat home and abrozd 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 SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
andremitby postal order,express money order, or check,

MUNN & Co., 361 Broadway, N. Y,
Publishers SCIENTIFIC AMERICAN.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
te about two hundred ordinary book pages; forminga
large and splendid Magazine ot Architecture, 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.

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, togetherwith full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this inagnificent work
have won for it the Largest Circulatlon of any
Architectural publication in the world. Sold by al
newsdealers. $2.50 a year. Bemit to

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

PRINTING INKS,

HE ‘‘Scientific American is printed with CHAS,
ENEU JOHNSON & CO.'S INK. Tenth andLom-
bard Ste., Phila., and 47 Rose St., opp, Duane 8t., N. ¥,
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