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Inside Pnze, ench insertion = ~ = 73 cents a line.
Back Page,each insertion ---%1.00 a line.
{About eight words to a line.)
Engravings may hwad advertisements at the same rote
per .»fme, by measurement, as the letter frress, Adver-
ts must be 7 afice as early
as Thursday morning to appear in next isgiee,

Cut Brass Gears, list free.

Gra.nt.M Beverly St., Boston.

MARIN SAFEESCALECD

265 BROALODWAY. Ny~

OR ALL KINDS OF M.A(‘lil\]s.l{!(—;\p ¥t
8. C. HILLS 78 Chambers St., Now York

Poor Inventors, Notice!

A $3 Excelsior Portable Printing Press will advertise
z)a ur article cheagly andwell. Printyour own cards, etc.
talogue maile
EILSEY & CO., M’f’rs, Meriden, Conn.

AHEAD OF ALL COMPETITION.

*HEIJHIII,\DEIIPHI{ :

y ~ua s
Seven Sizes for Hand Usc, Welghing from 332!
1 1bs. Three Sizes tor [Horwe Power.
These Machines did an amount of work on the Cen-
tennial Grounds equal to 10 years of ordinary use, with-
out loss of time for sharpeni or repairs—completely :
distancing all competitors in that celebrated trial of

6 months duration. GRAHAM, EMLEN & PASSMORE,
Patentees and Manufacturers, 631 Ms.rket St., Phila., Pa.

" ICE AT $1.00 PER TON

The PICTET ARTIFICIAL ICE CO.,

MITED
Room 51, Coal and Iron Exchange. P. 0. Box 3083, N. Y.

Steel Castings,

From %4t 0 10.0K 1bs, weight, true to pattern. A ninvalu-
ahle substitute for furgmgs or for malleable iron cast-
1igy requiring greaf strong ., Send for circular and
vipe at to CILESTELR 2THEL CASTING COMPANY,
LVELINA STREET, PHILADELPHIA. PA.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
8end for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

WILSON’S NEW YORK CITY

COPARTNERSHIP DIRECTORY.
1878-1879. Vol. XXVI,

Containing the namesof all ¢copartnerships, special and
otherwise, obtained from reliable sources, neatly eom-
piled and arranged in al ghabetleal order, just from the
press, is now ready for delivery. Very useful to Law-
yers, Bankers, Merchants, and others. Price $:2, and
will be sent, by mall. postpaid, on receipt of price.
. Address ordorp t
THE ROW CI'I‘Y DIRECTORY CO._,
11 Uni ity Place, New Y ork.
proparation WILSON’S BUSI‘IESS DIRECTORY,

In
Fol. XXX1., for 1878.9.

Randolph s New Ditcher.

. Reversible, Double Ender. Doingwork :
of sixty men, horse power, at cost
of six! Steam Machines, costing less
fhan $10 per day to run, doing from
5 ;100 3140 qirk.  Cirgulars from
ANDOLPH BROS.,

111 Broadway, New York.

TO ADVERTISERS!:

We will send
free to all ap-
plicants who
&r advertising, the THIRD EDITION of

do any newspa,
AYER & SON’S MANUAL
EOR VERTISERS. 160 5va.pp. Morecomplete

an any whlch Lave prucedsd it, Gives the names,
circulation,and advurtising rates ‘of several thmmand
newspapers in the I'nitnd States and Canada, and
contains more information of value to an advertiser
than can be found in any other publication. All lists
have been carefully revised, and where practicable
prices have been reduced. The special offers are
numerous and - 1Eu.u1[11y advantageous. sure
send for it before spmn ng any mmu: n xmwa%)a or
advertising. Address N. "R I\
ADVERTISING AGENTS, Tnmes Bmldmg, L Ial.lalpl..a..

An assortment of

WOOD-WORKING MACHINERY

made by Richards, London & Kelley ( dlssolved), also, a
number of first-class MACH INE TOOLS (nearly as
good as new) of Philadelnhin constructlon on hand and
for sale. Forlist ar inspection of machines and esti-
mates, apply at the works of JOHN RICHARDS & CO.
224 and Wood %ts., Philadelphla, manufacturers of
Standard Gauges and other Implements

f{\"’
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CAMERON
Steam Pumps

For Mines, Blast Faurnaces, Rolling
Mills, 0il Reﬂnerles, Boiler
Feeders,

For Ilustrated Catalogue and Rﬂluaed Price L stsend to
‘Works, Foot East 23d St., New York.

PUNCHING

From 20 to 40 per cent. of customary outlays for Pamts, Rooﬁng, &c. s THE TANITE CO.‘
can besaved. Send for Samples and reduced Price Lists.

LIQUID

PAINTS.

Pure, Undiluted Paints, Full Body and Full U. S.

Standard

Measure.

No other paints for structural purposes equal ours in richness and purity of color, covering capacity and

.durability. They are especially adapted for exposed wood and iron, but are equally desirable for inside and

general work. Two coats of these paintsform a handsomer and more durable protective coating than three coats
of the best whitelead and linseed oil, or any other paintsin use. We cantherefore guarantee a saving of from

20 to 40 per cont. of the usual cost of painting.

&~ The Contract for Supplying Paints for the Gilbert Elevated Railroad of New York City
was Awarded to Us, This isthelargest contract ever made for painting any single structure in this country. &3
R o o F P A | N T for tin and shingle roofs, iron work, agricultural implements, fences, out-buildings,

been offered to the public for similar purposes.

ete. Weguarantee this to be a better and more economical paint than has ever before

§F~ This Paint was used with entiresuccess, when all othersfailed, wpon the roof of the Exhibition Buildings
at Philadelphia, thelargest area of Tin Roofingin the world. &3

FIRE-

sparks, cinders, or flames.
8F This Paint has been applied tomorethanfowr and a

rooms, and

P R OO F P Al N 'r for the protection of inside wood-work of factories, bridges, boiler

other wooden structures in danger of ignitton from

half acres of wood-work in the two immense Dry Goods

Stores of Messrs. A. T. Stewart & Co., 0of New York City, &1

ASBESTOS

ROOFING,

With White Fireproof Coating.

This well known Roofing i8s now in use in all parts of the world, and is the only reliable substitute fortin. It
18 suitable for steep or flat roofs in all climates, and forms the coolest and most durable portable roofing in use.
" Inrolls readyforuse: costsonly half as much as tin; easily applied by any one.

B~ T'he Asbestos Roofing is used in preference to all others by the Kingsford Oswego Starch Factory, [ sm—
! Remington & Sons, Cheney Bros., Columbus Car and Wheel Works, andby the most extensive Manu~ |

Ffacturers, Builders, Railroad Companies, etc., tn the United States. &Y

ASBESTOS BOILER COVERINGS,

Consisting of ASBESTOS CEMENT FELTING, to elapplied like a mortar, and ASBESTOS AIR

CHAMBER COVERING, in sheets and rolls, for
surfaces. The most durable, effective, and economical
will save from 25 to 40 per cent. of fuel.

Hot Air and Steam Pipes, Boilers, and other heated
appliances known for preventing Radiation of Heat;

Used by the United Statea Navy Department and in most extensive Public Buildings,

Asbestos Steam Packing, Boards for Gaskets, Sheathings, Fire, Acid, and Water-
proof Coatings, Cements for Gas Retorts, Leaky Roofs, etc.

BT Allthese materials are prepared ready for use, and can be easily applied by any one.
LIBERAL INDUCEMENTS TO GENERAL MERCHANTS, BUILDERS, AND LARGE CONSUMERS.

Send for Samples, lllustrated

Catalogues, Price Lists, &c.

H. W. JOHNS MANUFACTURING COMPANY,

87 MAIDEN LANE, NEW YORK.

5™ The public are cautioned against purchasing worthless imitations o f these materials.

AT REMICED PRTCES,
Microscopes, Oper GEsucs
E}snd ar nlustrw’d

PECTACLES

Telescopes, ’I‘hermomecﬁrs
921 Chestnut St., Phllndelphm.

Catalogue.

DAMPER B E s AND WEIGHTED
REGULATORS GAUGE COCKS.
MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE.

Waorking Models

And Experimental Machinery, Metul or TFoad, made to
orider by J. . WERNER, 62 Centre 8t N.Y.

ESTABLISHED 1844.

JOSEPH C. TODD

(Formerly of Todd & Rafferty), ENGINEER and MACHIN-
18T. Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam nes, Boilers, etc. I alse manu-
facture Baxter’s New Portable Engme of 1877, of on
orse power, com i]fllete for $1%; can beseen inoperation
at my store.” I will furnish specificaticns and estimates
: for'all kinds of machinery.

end for descriptive circu-
"lar and price. Address

. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

DROP HAMMERS AND DIES, FOR

working Metals, &e.

T he STILES & PARKER PRESS co.,
Middletown, Conn.

PRESSES.

.| BONE MILLS.

he best in the world. 6 siges, adapted perfectly for i
Crushing and Grinding Minerals and all hard substances. '

s'|

" United States, Canada, and Foreign Countries.

STROUDSBURG, PA.

‘EMERY WHEELS AND GRINDERS
: GEO PLACE, 121 Chambers St New York Agent.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY Byp: ricuRockDaie Co.
SEND FOR PAMPHLET, | FITCHBURGMASS

‘Mi!Stones and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
. ¢ch nes, Packers, Mill Ficks, Water Wheels, Pulleys, nd
" Gearing, speclahy adaptod to Flour Mills, Send for

catalogu:
€% J. T. NOYE & SON, Buffalo, N, Y.

' HARTFORD
- STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANELIN V. Prest. 120 ALLEN, Pres'.
1. B. PIERCE, SEB’Y

MACHINISTS’ TOOLS

Best ality atlow \prices. Radial Drills, Engine Lathes,
Hoi) Pl auers, Car Wheel Borers, Hydroata c Presses,
xle

NILES TOOL “'ORKS, Hamilton, Olno.

DEALERS IN TOOLS
WILL FIND THESE TONGS
SELL AT SIGHT. TAKING
MOST SIZES FOR LEAST
MONEY. ADDRESS,

PANCOAST & MAULE,
245 S0. THIRD ST., PHILADA.

o

THORNTON'
FOR ERICES, |

H. R. ‘VORTIIINGTON
239 BROADWAY, NEW YORK.

Hydraulic Works, Van Brunt Street, Brooklyn,
Manufactures Pumping Engines for Water Works. In
daily use at 100 stations. 1so Steam Pumps, Water
Motors and Water Meters. See SCIENTIFIC AMERICAN
SUPPLEMENT,January 2tth, 1877. Priceslargelyreduced
July lst. 1871.

CAVEATS, COPYRIGHTS, TRADE

MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In thisline of business they have had OvER THIRTY
YEARS’ EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specificdtions,
and the Prosecution of Applications for Patents in the
Messrs.

" Munn & Co. also attend to the preparation of Caveats,

Grindingsurfacesquickly and cheaply renewed. Send !

for descriptive pamphlet.

BAUGH & SONS,
PHILADELPHIA, PA.

PORTLAND OEMENT,

ROMAN & KEENE’S. For Walks, Cisterns. Founda-
tlmi% Stables. Cellars, Bridges, Reservoirs, Breweries, etc.
emit

10 cents for Practical Treatise on Cements.
L MERCHANT & Ce., 53 Broadway, New York.

Address JOHN A. ROEBLING’S SONS Manufactur-
ers, ‘'renton, N. J., or 117 Liberty Street, New Y

‘Wheels ani Rope for conveying powerlong chstances.
Send for circular.

For showi heat

Pyrometers! Ovens, Hot Blast Pipes,
Boiler Flues, I"-\l erienled Steam, Oil 8tills, &c.
HENRY Y¥. BULKLEY, =alo Manufacturer,

149 Broadway, N. Y.

4

Tarmison’s Newly Improved
LIGHT STANDARD 20 INCH

Grinding IVIill

Maﬂe at New Haven, Conn.

Grinding Capacity
per hour,

¥ 61 40 Bushels.

Send for

Address

W.A. Foskett,

Administrater.

© 1878 SCIENTIFIC AMERICAN, INC

of

Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Agsignments, and Reports on Infringements
_of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
, terms.

We send free of charge, on application, a pamphlet
" containing further information about Patents and how
to procure them; directions concerning Trade Marks,
i Copyrights, Designs, Patents, Appeals, Reissues, In-
_fringements, Assignments, Rejected Cases, Hints on
" the Sale of Patents, etc.

Foreign Patents.—We also send, fre of charge, a
! Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
. mind that, as a general rule, any invention that is valu-
i able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
: French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONE of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26, 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
i this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

‘When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents eent free. A handsomely bound.
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
‘ entee and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25cents, mailed free.

I Address

Illust’ed Catalogue. -

MUNN & CO.,
Puhlishers SCIENTIFIC AMERIIAY,
37 Park Row, N. Y,

| _HREANCH OFFICE—Corner of F oand Th Streels,
kamr .!fm .G

|

Scienti ﬁo. An]em an’’ is rinted with CH A%,
ENEU JOHNSON & CO.’S Tenth ane Lom-

tard Sts., Philadelphia, and 59 Goid St., New Yerk,
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