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Addvertisements.

Back Page« = = = = = = = = $1.00 a line.
Ins‘ide PE!‘,age " s s mweoww. gﬁ ceutsa‘line.

Engravings may head advertisements at the same rate
ver line, by measurement, as the letter press. Ad-
vertisements must be received at pubdlication olfice as
early as Friday morning to appear in next issue.

R. HOE & CO.,

Grand, Broome, Sherlﬂ, Columbm, and Gold
Street s, New Y

CAST STEEL SAWS

EVERY DESCRIPTION.
Send for Reduced Price List and Description of their

New Pat. Chisel Tooth Circnlar Saws,

which cut fa.ster, more easily and economically than a.uy
other saw in the world. R. HOE_ & Co.,
504 Grand St., cor. Sheriff St., N.Y.

PREPARATORY SCIENTIFIC SCHOOL,
‘Warren Academy, Woburn, Masgs. For circulars, ad-
dress . S. BURBANK, PRINCIPAL.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones Ores, Sand, Old
rucibles Flre Cl; eed,

Corn and G

S&lces, Coﬂee, Cocoanui

s.g Guanos, of1 Cake, dorn,
AC! Snuff, Sugar, Sa ts, "Roots,
Flaxseed, Asbestos, Mica,
, and whatever cannot be ground by other mllls
Also for Paints. Printers’ Inks, Paste Blac y
JOHN W. THOMSON, successor to JAMES R GAR—
DUS corner of Whlte and Elm Sts.. New Yorg

MACHINERY

OF EVERY DESCRIPTION,

Cold Rolled Shaftlng,

ANGERS, PULLEYS, COUPLING
BELTING, TANITA B EMERY WH EELS & GR&NDERS,

PEORGE PLACE
121Chambers & 103 Reade Sts., New York Cl’ty
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACE” IMPROVEMENT.
Saves 10 to 20 per cent. CHALMERS SPENCE CO.,
Foot E. 9th St.. X. Y.; 1202 N. 2nd St., St. Louls, "Mo.

s If you wish to save fue),
====oné of our Patent Tubu a.r
Bolle 8. We have seven_different styles
HEATHCOTE & CO., Boller Makers Wllllamsport Pa.

OW TO MAKE SPIRAL SPRINGS By
whichareeasily made, and complete

Joshua Rose. With three engravings of the tools,
ractical directions

for working, including Hardening and Temperi ng ce
10 cents ontnlned D BCIENTIFIC AMERICAN SUPPLE-
ME. 0 be had at this office and at all News

Btores throughout the country.

[ESTABLISHED 1848.]

Munn & Co.’s Patent Offces.

The Oldest Agency for Soliciting Patents in the
United States.

EXPERIENCE.

THIRTY YEARS

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

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

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

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filing applications

n the Patent Office, paying the government fees, and

watch each case step by step whilepending before the ex-
aminer. This {8 done through their branch office, corner
Fand 7th streets, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
{ssues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
1Terences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business both in this and in for-
eign countries.

A special notice {8 made in the SCIENTIFIC AMERI-~
CAN of all inventions patented through this agency,with
the name and residence of the patentee. Patents are of-
ten sold, in part or whole, to persons attracted to the in-
vention by such notice.

Patentsobtained in Canada, England, France,Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted, at prices greatly reduced from former rates.
Send for pamphlet pertaining specially to foreign patents,
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 {ssued since 1 86 will
be furnished for $1.

When ordering copies, please to remit for the same as
above, and scate 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 engravingsandtables important to every
patentee and mechanic, and {8 a useful handbook of ef-
erence for everybody. Price 35 cents, maliled free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
BraNOH OFFI0E—Corner F and 7th Ntreets, Wash-
jneton, D. C.

SCHLENKER’'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WOIII(S,

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

f_"" ROUGHT
IIII s IRON !
BEAMS & GIRDERS

HE UNION IRON MILLS, Pitwsourgh, Pa.—
The attention of Engineers and Architects 1s 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 inthe old
mode of manufacturing,areentirelyavoided. Wearepre-
pared to furnish all sizes at terms as favorable as can be
obtnined elsewhere. For descriptive litho
Carnegle Brothers & Co., UnlonIronMills,

[111

lgiraph ,address
ttsburgh,Pa.

Asbestos Roofing, with the improved White Asbestos
Fire Proof Coating, for bt&i}% or flat Boofs in all climates.
hestos Hoof mflmm. ioi n]dLLe?{ky RaR ssr
bestos (ement, for repalring Leaks on Roofs,

kﬁo 'aint, for Tin Roofs, Ironwork, &e.
bestos Paiuts—s.u colors—-tor structural purposes.
hestos F for wood work, &ec.
bestos Steam Pl Bo ler Cov H
Asbestos Steam I-'a-.klng, flat and rouu all sfzes.
Hheal.l: Felts, Vermin-Proof Lini %

cles are ready for use, and can be easily ap-

pllecl by ‘&' one. Send for Pumphlete. Price Listg, &e.

HNS 87 Maiden Lane N.Y.,
Pntenbee nnd Manuiscturer.

Established 1853,

TO INVENTORS
AND MANUFACTURERS;

The 45th Exbibition of the American Institute will open Sep-
tember 6th; Machivery will be received after August 14tn, other
iouds after Aug.ut?bw Inereased awards Ana‘Spa:mlGoln'\‘ledd

¥ thiayear. For particalam,blanks, ev.e.huaul' G eneralSuper
intenaent American Lostituve, New York,

PERFECT

NEWSPAPER FILE.

—_—0—

The Koch Patent File, for preserving newspapers

magazines, and pamphlets, has been recently Improved’

and price reduced. Subscribers to the SCIENTIFIO AM-

ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be

su plled for the low price of $1.50 by mall, or $1.25 at the

e of this 8 ger Hes.v board sides; Inscription

u SOIEN TIFI in gilt. Necessary for
everg one who wishes to preserve the paper.

' MUNN & co,

Publishers SCIENTIFIC AMERICAN

Bigelm;mﬁngine

The Cheapest and Best Portable
Engine offered to the Public.

Price, 4 Horse Power...
" 6 “ "

-l
“hE s
a B @

Price of Statlonar Engines'
Withe lers.

thou$ Bo!
4 Horse Power
6 [ 6

Send for Illustrated Circular
and Price List.

B. BIGEIOW & CO.
New Haven, Conn.

SOLID WEALTH!

$600,000 IN GIFTS!

§F Grandest Scheme ever Presented to the Public! &)

A FORTUNE FOR ONLY $19.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

authorized by a sfpeclal act of the Kentucky Legislature,
for the benefit Public Schools of Fraukfort,
will have the First of their series of Grand Drawings ac
%I(.)AJ R HALL, in the CITY OF FRA

THURSDAY AUGUST 31, 1876,

on which occasion they will distribute to the tickethold-
ers the immense sum of

0,000!

Thos. P. Porter, Ex-Gov, Ky., Gen’l Manager
POSITIVELY NO POSTPONEMENT!
Oue Grand Cash Gift .

QOue Grand Cash Gitt
One Gran

H.

-

OO

PRICE OF TICKET

Whole tickets, $12; Halves, $6; Quarters $3; 9 Tickets,
$100 Tickets, $300; ckets,ssoé 984 Tickets,
$1 0‘0 00,000 Tickets at $1 ea.c

'H. Taylor, Mayor of ‘Frankfort, the entire
board “of Clty Councilmen, Hon, Alvin Duvall, late
Chief Justice of Kentucky, and other distinguished
citizens, together with such disinterested i)emons as
the ticket holders present may designate, will superin-
tend the drawing.

Remittances can be made by Express, Draft, Post-
office Mone; Uv order or Reﬁiatered Letter, made g} Avable
to XENT STRIBU

All commuulcablons, orders for Tlckets, s.nd applica-
tions for Agencies should be addressed to

ON. THOS. P. PORTER
General Manager. Frankiort, Ky.
ARROW

Geuneral Easteru Agents, 710 Broadwav. N. Y

Wood-Working Machinery,

Such a8 Woodworth Planing, Tongueing, and Grooving
Machines, Daniei’s Planers, Richardson’'s Patent Im-
groved Tenon Mschlnes. Mortlsig Moulding, and Re-

aw Machines, ana Wood-Working Machinery gene-
rally. Manufactured by

‘WITH. ERBY. RUGG & RICHARDSON,
26 Salisbury Btreet, Worcester, Mass.
(Shop formerly occupied by R. BALL & Co.)

WION 17 7Y

As arule, it pays best to advertise what one has to se
or wishes to 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, Agricuitural Impiements, or
Contracts for Engineering Works of all kinds, will find
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 gues
into all the machine and workshops in the country, and
{s taken atthe principal libraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMXZRICAN 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 {ssue of the SCIENTIFIC AMERICAN {s
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.

Ifany one I8 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.

The Sul;i)lement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of 1ts class publishea. The SUP-
PLEMENT is 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¢c. a line EacH

Ingidepage ................ 25c. a liney INSERTION.
Discount for large space, and to quarterly advertisecs.
Address the publishers,

Munn & Co.,

37 Park Row, New York.

CENUINE

h
The Standard Best Stock—Finest Finish-

MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO. Fisherville, N.H.

00T POWER TENONING MACHINES FOR SALE
By . HILLS, 51 CortlandtSt., New York.

Brayton Reaay Motor.

It has no boller, 18 safe, economical, started by any
one in one minute, occupies small space, and give
unsurpassed steady, reliable power. Address

Penna. Readggt Motor Co.,

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

Working Models

And Experimental Mach , Metal or Wood made to
erdcr by Wfl{iNER 62 Center St., N. Y.

OGERS’ TANNATE OF SODA BOILER

SCALE PREVENT
G. OGE S & CO., Madison, Ind.
@ Send for book on Boller Incrustation.

Diamonds+> Carbon

shaped or Crude, furnished and set for Boring Rocks,
Dressing Mill Burrs, Emery. Wheels, Grindstones, Hard-
ened Steel, Calender Rollers,and for Sawing, Turning,
Working Stone and other hard substances; also Glaz ers’
Diamonds. J. DICKINSON, 64 Nassau St., New York.

Planing & Matching.

Moulding, Re- sawlng, and Tenoning Machines. Scroll
Saws and General Wood- Working Machinery.
JOHNB. SCHENCK’S SONS { Matteawan

Send for Catalogue. 118 Liberty ét N. Y. city.

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 181, The Judgeasay: ‘* We consider this method of
rnsteniu DOOR ENOBS. a great improvement over any-
thlnﬁyct lnvenwd for the purpose, a8 It obviates the use
of slde serews and washers, and can beregulated to sult
any thickness of Doors.'’ Send for Cireular.
THE PAREER & WHIFFLE COMPANY

West M eriden, Conn.. or 9 Chambers St., N. Y.

__ Niagara

\foee=e SteamPumpWorks
ESTABLISHED 1826.

CHARLES B. HARDICK,

No.23 Adams Street.
BROOKLYN, N. Y.

Portland and Keene’s Cement.

From the best London Manufacturers. Forsale by
AMES BRAND, 85 Beekman St., New York.
A Practlcs.l Treat.lse on Cement furnished for 25 cents.

MANUFAC

We have unusuﬁ]‘ﬁ?&l‘ﬁae Eclgscnf!iesgr ma.nu};al:turlns
an

e
almost u.uythﬁ:g—however large 01' small—in any metal,
§# Correspondence with models solicited,
THE HULL & BELDEN C0,,
Dmsun‘r. CoNN.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Varfable Cut-Off En|
Patent Tubular and Flue Boilers, Plain Slide Valve Sta-
tionary, Hoisting, and Portable Engines. Bollere of all
k1 d Steam Pumps, Mill Gearing, 8hafting, &
Oaknm, B}Fglnﬁ‘Rope Flax,and Hem fdachln

Agents for the aven Maoutsoturing Go.'s Machin:

’s Tools, for Judson’s Governors and Stop Valves,
Sturtevant Blowers, and Differential Pulley-Blocks.
‘WAREROOMS, 88 LIBERTY [STREET, NEW YORK.
WORES, PN TERSON NEW JERSET.

ne, Lowe’s

© 1876 SCIENTIFIC AMERICAN, INC.

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS& GRINDERS

Machinists’ Tools.

NEw and IMPROVED PATTERNS.
Send for new illustrated catalogu

Lathes, Planers, f)rills &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn

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

LONDON, ENGLAND, and BERLIN, GERMANY.

PORTLAND CEMENT

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

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

HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1876.—The full History and Progress

of the Exhibition, maps of the grounds. engravings of
the buildings, news and accounts of all the most uo able
object,s are %venweekrly in the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms, $5 for theyear; single co-
gles 10 cts. To be hadat this ofice,and of ail news agents.
11 the back numbers, from the commencemeut on Jan-
uary 1, 1876, can be had. Those who desire to possess a
complete and splendid Illustrated Record of the Centen-

nigl Exposition, should have the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

DAMPER AND LEVER
REGULATORS BEST GAGE COCKS.

MURRILL & KEIZER, 44 Holliday St., Balt:

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANKLIS, V. Pres't. ], M. ALLER, Pros't.
I. B, PIERCE, 3¢,

NOYES

Mill PurmshingWorks

are the largest in the United States:? Thev make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mil
Picks, Water ‘Wheels, Pulleys and Gearlng, speclally

adapted to flour mills. Send for Catal §
o 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, & new volume commenced. It will continue
to be the aim of the publishers to render the cone
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 ScieN-
TIFIC AMERICAN. Every number contains from
8ix 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; andit 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-
tionsand Advice, by Practical Writers,for Work-
ing Men and Employers, in all the various arts.
TERMS OF SUBSCRIPTION .. POSTAGE

PAID BY US.
.- 8320

One copy Scientific American, one year
One copy Scientific American, six months 1.60
One copy Scientific American,threemonths 1,00
One copy ScientificAmerican 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-
TIFIC 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-
someély 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 or-
dersand drafts payable to

MUNN & CO

37 PARK ROW, NEW YORK.
;[‘he ¢ Scientific American” is printed wita

CHAS. ENEU JOHNSON & CO.’'SINE Tench and
mbard-sts., Philadelphia, and 59 Gold st. ,New- York.
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