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Advertisements.

Bnckl’:lt)g « a.a e aaeeae$1.00aline,
Inside Page = .= = = = = = = 75 cents a line,

Engravings may kead advertisements at the same rate
ver line, by measurement, as the letter press Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next igsue,

CELEBRATED FOOT LATHES

Foot Power, Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, light and hea'i'ly.
Foot Circular Saws. Just the
thing for amateurs and arti-
sans. Selling everywhere. Send for
Illustrated amlolgues.

N.H. BALDWIN, Laconia, N. H.

OMPRESSED AIR MOTIVE POWER.—For

articulars of the most recent practice, send 20 cents

for SEIENTIFIC AMERICAN SUPPLEMENT, Nos. 1

and 2, contalning 5 cngravings of the ‘* Compressed

AIr"’Locomouveg now in use {n St. Gothard Tunnel
‘Works, with dimensions, etc.

Water  Wheels.

More than four times as
many of Jas. Leffel's im-
roved Double Turbine
ater Wheels in operation
than any other kind. 24
gizes made, ranging from
to 9 in. diam. under
headsfrom1 to 240 ft. Bue-
ecessful for every purpose,
Large new pamphlet, the
finest ever published, con-

Springfield, O., & 100 Lib-
erty St., ﬁewi‘urk(‘.lty.

OR ALL KINDS OF MACHINERY—Apply to
8. C. HILLS, 51 Cortlandt8t., New York.

EHIGH UNIVERSITY.—TUITION' FREE.—
Civil, Mechanical and Mining Engineering; Chemis-
try and Metallurgﬁ'; A Classical Course; French and Ger-
man; English Literature; International and Constitu-
tional Law: Psvcholog:y and Christian Evidences. Address
The REV.JOHN M ,LEAVITT, ».D.Pres. Bethlehem, Pa

2% LATEST IMPROVED
MACHINERY,

ForManufacturlng SPOKES, HANDLES, AND HUBS,
Address J. GLEAEON, cor.%d & Diamond Sts., Phila.

OGERS’ TANNATE OF SODA BOILER
SCALE_PREVENTIVE.
. G. ROGERS & CO., Madison, Ind.
§2& Send for.book on Boiler Incrustatiod.

[ESTABLISHED 1846.]

Muan & Co.’s Patent Offiges.

The Oldest Agency tor Soliciting Patents in the
United States,

EXPERIENCE.

THIRTY YEARS'

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been
selectedfrom the ranks of the Patent Office.

SIXTY THOUSAND inventors haveavailed them-
selves of Munn & Co.’'s services in examining cheir in-
ventions and procuring their patents.

NUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue toexamine in-
ventions, conferwithinventors, prepare drawings, spe-
cifications, and assignments, attend to filing applications
in the Patent Office, paying the government fees, ard
watch each case step by step whilepending before the ex-
aminer. Thisis done through their branch office, corner
F and 7th streets, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, in fact, attend to
every branch of patent business both in this and in for-
eign countries.

A special notice s made in the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency,with
the name and residence of the patentee. Patentsare of-
ten sold, in part or whole, to persons attracted to the in-
vention by such notice.

Patents obtained in Canada, England, France,Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted, at prices greatly réduced from former rates.
Send for pamphlet pertaining specially to foreignpatents,
which states the cost,time granted,and the requirements
or each country.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending 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 drawings’
and specifications, may be had by remitting to this of-
fice $1.

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

When ordering copies, please to remitforthesame as
above, and state name of patentee, title of invention,
and date of patent.

A pamphlet containing the laws and full directions for
obtaining United States patents sent free. A hand-
somely bound Reference Book, gilt edges, contains 140
pages and many engravings and tables important to every
patentee and mechanic, and is a useful handbook of ref-
erence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,
BRANCH OFFIOE—Corner F and 7th MBtreets, Wash-
ngton D. C.

Scientific Qmervican,

FITTINGS. By Hamilton W. Pendred, M. E. An

le treatise, showing the present practice, its advan-
tages and defects. With 25 1%-:1"95. rice 10 cents. Con-
tinued in No. 4 of SCIENTIFIC AMERICAN SUPPLE-
MENT. To be had at this office, and of all news agents.

$CREW PROPELLERS, THEIR SHAFTS AND
8l

TO INVENTORS
AND MANUFACTURERS

The 45th Exhihition of the American Institute will open Sep-
tember 8t Machiery will be received afier Auguss 14in, other
ouds after Aug st 25n, Increased awards and & Special Gold Medw
For this year. For particulars, blauks, ete., aduress ' Genera( Buper
lntepaent Awerican dustitute, New York.””

SCHLENKER’S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WORKS,

Buffalo, N. Y.
¢F~ Send for Catalogue._&3

IMPROVED DOOR LOCK,

Locks a Door in center, above, and below, with one turn
of the key, and is 8o constructed that it cannot be opened
without the prover keyv. Address
LIGHT & HENRY, Patentees, Manhelm, Pa.; or,
WILL HAGUE, Paterson, N. J.

TTITTEr D WALt
AT BrAmS & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called

to our improved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds between the stem
and flanges, which have proved so objectionable in the old
mods ef manufacturing,are entirelyayoided. Wearepre-
sared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descrllptive Iith(ﬁmpb, address
Carnegie Brothers & Co., Union Iron Mills,Pittsburgh,Pa.

|

Asbestos Roofing, with the improved White Asbestos
Fire Proaf Coamn% for steep orflat Roofs in all climates.
Asbestos Root Coating, for old Leaky Roofs.
As&sms Cement, for repairing Leaks on Roofs.
Asbestos Root Paint, for Tin Roofs, Ironwork, &c.
Asbestos Paints—all colors—for structural purposes.
sbestes Fire Proof Coating, for wood work, &c.
Asbestos ipe and Boiler Coverings.
Asbestos Steam Packing, flat and round, all sizes.
Sheathing Felts, Vermin-Froof Lining, &c.

These articles are ready for use, and.can be easily ap-
plledli)y an; one. Send for Pampiﬂets, Price Lists, &c.

JOHNS 87 Maiden Lane.N.Y.,

Established 1358.

Patentee and Manuiacturer.

Stone Channeling

OR

Quarrying Machine,
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WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO., RUTLAND, VT
SOLE PROPRIETORS AND MANUFACTURERS.

MACHINERY,

IRON & WO0OD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING. &c.
&c. Send for Illustrated Catalogue and Price List.
GE PLACE,
General Agent for the TANITE CO.’S SOLID EMERY
WHEELS AND EMERY GRINDING MACHINERY
121 Chambers & 103 Reade Sts., N. Y. City.

REYNOLDS & CO,,

145 EAST ST, NEW HAVEN,
MANUFACTURE

ron and Steel Set Screws, Round, Square, and Hexagon
Head ; Machineand Ca.lp Screws; Piano, Knob, and Lock
Screws; Machine, Bridge, and Roof Boits, Bolt Ends,
Blanks, Nuts, Washers, etc., of every description.

Send for Price List.

OGARDUS’ PATENT UNIVERSAL ECCEN-

TRIC MILLS—For Ggrlndlng Bones, Ores, Sand, Old
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, dorn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Sglces, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
etc., and whatever cannot be ground by other mills.
Also_for Paints, Printers’ Inks, Paste lackln%, etc.
JOHN W. THO’MS N, successor to JAMES ROGAR~
DUS, corner of White and Elm Sts.. New York

Wood-Working Machinery,

Such as Wood worth Planing, Tongueing, and Grooving
Machines, Daniei’'s Planers, Richardson's Patent Im-
roved Tenon Machines, Mortis , Moulding , and Re-
gaw Machines, ana_ Wood-Working Machinery gene-

rally. Manufactured b
i WOTHERBY, RUGG & RICHARDSON

crT.,

WHON 1T PRI
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Asarule, it pays best to advertise what one has to se
orwishesto purchase, in papers having the largest cir-
culation among the class of persons likely to be interested
in the article. Parties having Manufacturing Establish-
ments to sell orlease, or who wish Estimates made for
Constructing Bridges, Dams, Iron Buildings, Furnaces,
Heating Apparatus, Steam Engines, Bollers, Wood and
Iron Working Machinery, Agricultural Implements, or
Contracts for Engineering Works of all kinds, will ind
that it pays to advertise in the SCIENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-estimated. It goes
into all the machine and workshops in the country, and
is taken atthe principal libraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMENT have a larger circulation
than all other papers of their kind in the world com-
bined; and at no period since the commencement of the
publication of these papers has the weekly circulation
been as large as at the present time.

The actual issue of the SCIENTIFIC AMERICAN fis
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 15,000, making the combined
circulation, 62,500 every week.

If anything is wanted in the mechanical line, advertise
for it in the SCIENTIFIC AMERICAN.

If one has a patent or machinery to sell, advertise in
the SCIENTIFIC AMERICAN.

If any one is exhibiting at the Centennial, it will pay
them to advertise where they may be found.

For rates, see the first column of the last page of this
paper.

20

The Supplement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT {s a distinct publication from the SCIEN-
TIFIC AMERICAN, and has a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, as follows:

Back Page, tinted cover....35¢. a line EAcH
Insidepage ................ 25c¢.aliney INSERTION.

Discount for large space, and to quarterly advertisecs.
Address the publishers,

Munn & Co.,

37 Park Row, New York.
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GENUINE

ONGORD AXIES

The Standard—Best Stock—Finest Finish-

MANUFACTURED ONLY BY
D. ARTHUR BROWN & CO. Fisherville, N.H.

ILL STONE DIAMOND DRESSING MA-
CHINES. SimPle, effective, and durable. Also,
diamond-pointed tools for trueing Emery Wheels, Grind-
;lﬁgg::hg’lgllllgd Iron, ang 1Papelx)' Falem}iegr Rollls,san dother
urposes. 80 amond Tools, d

Drillsmade to order, J.DICKINSON, 64 Nassau ot. N ¥ .

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACE” IMPROVEMENT,
Saves 10 to 20 per cent, CHALMERS SPENCE CO.
FootE.9thSt., N. Y.;1202N. 2nd St.,St. Louls,fMo.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874, The Judgessay: ‘* We consider this method of
fasteninf DOOR OBS a great improvement over any~
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.'' Send for Circular.
THE PARKER & WHIPPLE COMPANY
West Meriden, Conn.. or 9 ChambersSt., N. Y.

Niagara

ESTABLISHED 1826.

CHARLES B. HARDICK,
skNo. 23 Adams Street.
BROOKLYN, N. Y.

UFACTURING

We hsv%ﬁ:%giﬁ fﬁl&ﬁeé%w’ifﬁigg}:nﬁﬁ&cmﬂng
eally nn

auiptly-—l!'.conomi ell,
almost anything—however large or small—in any metal.
§#~ Correspondence with models sollelted,
THE HULL & BELDEN CO.,
DANBURY, CONN.

Brayton Ready Motor.

It has no boiler, 18 safe, economical, started by any
one in one minute, occupies small gpace, and gives an
upsurpassed Steady, reliable power. Address

Penna, Readzt Motor Co.,

132 N. 3d St., Philadelphia, Pa.

-
Working Models
And Experimental Machinery, Metal or Wood, made to
order by J. F. NER, 62 Center 5t., N. Y.

ATHE DOGS, EXPANDING MANDRELS, STEEL
Clamps, &c.,for Machinists, Manufactured by C. W.
LeCOU T.Sn.ﬁorwulk,cm Send for reduced Price List.

Portland and Keene’s Cement.

From the best London Manufacturers. For sale by
JAMES BRAND, 85 Beekman St., New York.
A Practical Treatise on Cement furnished for 25 cents.

Planing & Matching.

Moulding, Re-sawing, and Tenoning Machines. Scroll
General Wood-Working Machinery.
B. SCHENCK'S SONS § Matteawan, N, Y.
Send for Catalogue. 118 Liberty ét. «N.Y. city.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variabie Cut-Off Engine, Lowe's
Patent Tubular and Flue Bollers, Plain Slice Valve Sta-
tionary, Hoisting, and Portable Engines. Boilers of all
kinds, Bteam Pumps, Mill Gearing, Shafting, &c., 8ilk,
Tow Oskum, Bagging Rope, Fiax,and Hem Machlnery .
Agents for the New Haven Manufacturing Co.'s Machin-
ist’s Tools, for Judson's Governors and_Stop Valves,
Sturtevant Blowers, and Differential Pulley-Blocks.
WAREROOMS LIBERTY STREET,NEW YORK.

26 Salisbury Street, Worcester, Mass.{|
(8hop formerly occupied by R. BALL & CO.) —m
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The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

Machinists’ Tools.

NEw and IMPROVED PATTERNS.
Send for new {llustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAViEN MANUFACTURiNG CO.,
New Haven, Conn,

M. SELIG JUNIOR, & CO.,
Importers of American Machinery, ’Tools, Agricultura
Implements, Wholesale and Export Hardware and Ma-
chinery Merchants. Est'd 1866.

LONDON, ENGLAND, and BERLIN, GERMANY.

PORTLANDCEMENT

ROMAN & KEENE'S. For Walks, Cisterns. Founda-
tions.Stables,Cellars ,Bridges, Reservoirs.Breweries.etc.
Remit 10 cents for Practical Treatise on Cements.

8. L. MERCHANT & Co., 76 South St. New York.

HE CENTENNIAL INTERNATIONAL EX
HIBITION OF 1876.—Thefull History and Progress

of the Exhibition. maps of the grounds. engravings of
the buildings, news and acecounts of all the mest notable
objects, are %venweekrlly in the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms, $5 for the year; single co-
es 10 cts. To be had at this office,and of all news agents.
11 the back numbers, from the commencement on Jan-
uary 1, 1876, can be had. Those who desire to possess a
com%lete and splendid Illustrated Record of the Centen-
nial Expesition, Fs}ho'}:lld have the SCIENTIFIC AMERI-
AND LEVER

CAN SUPPLEMEN
DAMPER

REGULATORS BEST GAGE COCKS.

MURRILL & KEIZER, 44 Holliday St., Balt

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANKLIY, V. Pres’t. ], M. ALLEN, Pres®
J. B, PIERCE, Sec'7.

NOYE’S

Mill FurnishingWorks

are the largest in the United Stated? They make Burr
Millstones, Portable Mills, Smut Machines, Packers,Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send ior Cat.a10§ue.

J. T. NOYE & SON, Buffalo, N. Y.

OF THE

SCIENTIFIC AMERICAN,
FOR 1876,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,

1878, a new volume commenced. It will continue

to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person engaged in any of the mechanical pur
suits should think of doing without the SCIEX-
TIFIC AMERICAN. Every number contains from
gix to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures,Inventions,Agriculture,Commerce
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts, and Sugges-
tions and Advice, by Practical Writers,for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIPTION --- POSTAGR
PAID BY US.

One copy Scientific American,oneyear ..$3 20
One copy Scientific American, six months. 1,60
One copy Scientific American,threemonths 1,00
Onecopy Scientific American and one copy
Scientific American Supplement, both
for one year, post-paid.................. 7.00

The Scientific American Supplement.

A weekly paper, uniform insize with the SCIEN-
TIFIO AMERICAN, but a distinct publication. It
contains working drawings of engineering works,
and elaborate treatises on every branch of Science
and Mechanics, by eminent writers, at home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum
Single copies 10 cents.

Remit by postal order, draft, or express.

Address all letters and make all Post Office of-
dersand drafts payable to

MUNN & CO

37 PARK ROW, NEW YORK.

he “Scientific American” is printed wita
CHAS. ENEU JOHNSON & CO.’SINK Tenth and
Lombard-sts., Philadelphia, and 59 Gold st. NeW-York
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