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Rlo'ﬂl(el’ye e e oeessae cents a line,

Bngravings may Aead advertisementsal the same rate
ver line, by mearurement. as the letter press. Ad-
vertiaements must de received at pudlication affice as
early as Friday morning to appear in next fssue.

Portland and Keene’s Cement.

From the best London Manufacturers. For sale by
JAMES BRAND, 85 Beekman 8t., New York.
A Practical Treulle on Cément furnished for 25 cents.

SCHLENKER’S

Stationary-Dieand Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEAT MADE.

HOWARD IRON WORKS,

Buffalo, N. Y.
§F™ Send for Cutalogue. g1

EURERKA LATHE, $9.

WITH FOOT POWER, 813.
§" Send for Circu ar. Manufactured only by the

EUREKA M'F'G CO.,

171 Devonshire 8t., Boston, Mass.

Scientific Jmerican,

SRE—GBIBCOM
Pottaville, Pa

% LATEST IMPROVED
MACHINERY

For Manufacturi SPOKES, HANDLES, AND ﬁUBB.
Addrees J. GLEABON, cor.%d & Diamond 8ts., Phila.

Brayton Ready Motor.

It has no boller. is Me. economlcnl. started by any
one i0 0D€ minute, occ %e small srace, and gives an
ansurpsssed steady, reliable power. Addre

Penna, ReadgLMotor Co.,

133 N.3d Phllldellhll, Pa.

CREW PBOPELLERB, THEIR SHAFTS AND

BY Hamilton W. Pendred, M. E. An

able treame aho win, the reaent ractice, m advan-
tages and defects.

h % Con-~
tinued in No. 4 of SCIENTI

The BEST
& C&. Mnnu!ggtlulr‘elr‘ns!'?mnwes.

8. ce 10 ¢
lC AHEBICAN SUPPLE-
MENT. To be had at this office, and of all news agents.

Working Models

Aund Experimental Machinery, Metal or Wood, made to
urder by J.F. WEHNER, 62Center S., X. Y.

TO INVENTORS
AND MANUFACTURERS,

The 46th Exhj

ition of the Ameriran Insiitute will open
tember 6th: M. o

1l be recel . e
“IIM Angast ﬂfs:‘x:'m’ ; hhn?::z nl;ugr‘l:-:ﬁ&ﬂfd-:
. r. w il nre, {]
hruuu:_murmmuu, New York. ”’ {Boger
H OW TO BUILD CHEAP BOATS. By M*Z
dlefast. A serles of articles showing how
peraon mway build a boat, with economy. Eac nrt.!c!e
paniod by d

rawin s nnd diagrams, with m!nnt.e

Planing & Matchlngm

Moulding, Re- uwlns. and Tenonjng Machines,
W orklns

Bend for Catalogas. s L. Liberty ht...n Y. city.

ARVARD UNIVEBSITY DENTAL
“CHOOL. The next éenr nf this school begins
nnuer the new plan, Sept. 1876, and ends June 27.
with a recess of one week at ClLristmas and snnt.her
ebrun The teaching {s consecutive thro
l.,onm of two years, the {nstruction of one ye-r nnt.
)eln{[ ruled in the next; that of the first year being
Identical with that of the 'Harvard Medical School and
he same Professors. hy plan, the amount of
-.n.m-uctlun Eiven la double ti utctany other strictly den-
tal school, and at sl m] lncrenned cost, For informa-
tion, address THOM CHAN. EB, Dean, Z2 Tre-
mont Street, Boston, uus.

[ESTABLISHED 1846.]

Munn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Petents in the
United Staces.

THIRTY YEARS' EXPERIENCK.

MORE PATENTS have been secured throogh thils
sgency, athome and abroad, than through any other in
the world.

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

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

.

Mu‘ e it 1 st swg satatned n BOTENTL.

struction, w astrations on ne n -

FIC AMERICAN SUPPLEMENT, No. 2. Price 10 cts.
0. Five-Dollar Rowing S — W

rections for construction. 18 illustrations,

In BCIENTIFIC AMERICAN SUPFLEMENT, N .

No. Fourteen- Dollay Sailing SE{F. —\*mn 14 i1-

Fuli d!rectlona for construction boa

lustrltion. o I for) lt‘
& ntain
ISOCIE‘WIFIC AHERICAN S{TPP].ZEHENT. No.29. ‘l’r‘.ll:Il

0. 4, A ve-Dollar Row Boat.—14 Illulmﬂom.
l‘luntnm the eonntructlon of & eful ribbed boa
light welght. Bhows the method of securing good llnar.
how to bend and arrange the ribs, dimen: ni of all the
r.uru‘Yl and Airections for construction in fnll. Co tained

ENT!‘FIC AHERICAN SUPPLEMENT, No. %0.

mbers of 3upplement to be hld at this
(V] llco und of t]l Wewa Dealers.

OR SBALE—We have seven different styles ocr
Tubular and Flue Boilers, both stationary and

% ible. The am.in ?“m Wil be sold, of orders taken
t

[1I

Boller Makers
'Willismsport. Pa.

HCOTE & CO.

~+' WROUCGH
IIII ) . IRON
Crams & GIRDERS

HE UNION IRON MILLS, Pitsburgh, Pa.—
The attention of Engineen and Architects {s cslled

to our improved Wrought-Iron Beams and Girders (

ented), 1n which the compound welds between the

and flanges, which haveproved so objocvuonable n the old
mode otmununcturlng.ne entlrelyavoided. Wearepre-
«ared to furnish all s(zes at terms 8a favorable as can be
obtained elsewhere. For deec! ﬂgve mho&nph , address
Carnegie Brothers & Co.,Union Iron Mills,Fittsburgh,Pa.

OGERS’ TANNATE OF B8SODA BOILER
S8CALE PREVENTIVE.
0., Msduon. Ind.

08. G. ERS & C
& 8end for book on Boller Incrustation.

8

LW, POHNS T PATENT

A-be-m Roolnx, with the improved White Asbestos
8 Proof Co !or steep or flat Roofs in all climates.
tinc, for old Roofs.
Qemep}, tor repairing Leaks on Roofe.

MUNN & CO., in connection with the publi of

n for Tin Roofs, Iron’work. .&c.

the SCIENTIFIC AMERICAN, continue to e in-
ventions, confer with inventors, prepare drawings, spe-

11 colorl—tor struc arposes.
1 C outln?lfor wood work. &c.

clficat! and asaign d to 8ling applicati

in the Patent Ofiice, paying the government fees, ard
watch each case step by step while pending before the ex-
aminer. Tbisls done through their branch ofice, corner
F and 7th streets, Washington. They alro prepare and
file caveats, procure design patents, trademarks, and re-
lesues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrighta, attend to inter-
ferences, give written opinlons on matters of infringe-
ment, furnlsh copies of patents, and, in fact, attend to
every branch of patent business both in this and in for-
eign countrles.

A special notice 1s made in the SCIENTIFIC AMERI-
CAN of all Inventions patented through this sgency,with
the name and resid of the p Patents are of-
ten sold, in part or whole, to persons attracted to the {n-
ventlon by such notice.

Patentsobtalned in Cunada, England, France,Belglum,
Germany, Ruesia, Prussia, Spain, Portugal, the Britiah
Colonies, and all other tries where p ta sre
granted, at prices greatly reduced from former rates.
Send for p pertainingspeclallyto foreignpatents,
which states the cost time granted,and the requirements
oreach country.

Coples ot Patents.

Persons desiring any patent lssued from 1836 to Novem-
ber 26, 1867, can be supplied with officlal coples at res-
sonable cost, the price depending upon the extent of
drawings and length of specificatlons.

Any patent issued since November 27, 1867, at which
time the Patent Ofice commenced printing the drawings
and specifications, may be had by remitting to thisof-
fice$l.

A copy of theclalmsof any patentissued since 1696 will
be furnished for §1.

‘When ordering coples, please to remit for the same ae
above, and state name of patentee, title of invention,
and date of patent.

A pamphlet containing the laws and full directlons for
obtaining United States patents sent free. A hand-
somely bound Reference Book, gilt edges, contalns 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.
Baanca Orrioz—Corner F and 7th Nereets, Wash-
afvwon, D. C.

flat and round. ﬂ sizes.
l“m

an um
one. Amp ;le CPrice Lists, &0,

Jonﬁ's 87 Mudegn Tane.N.Y.

sta blished 1483,

Todd & Rafferty Machlne - Co.

MANUFACTURERS 0.

plled by w

terted and Manui

The celebrated Greéene Variable Cut- 01! Engine, Lowe's
Pateut Tubular and Flue Boilers, Plain Slice Valve Sta-
1fonary, Hoisting, and Portable Engines. Boﬂen of all
11:4! B Pumpa, Mill Gel];l‘ns. %hﬁmngktpﬂnaut.
Bgzl ' emp Machinery.

ge ord:e nﬁnen Manufacturin o_-..u.'cmrg.
i) 'l‘oola. for Judson's Governors 8top Valves,
Blowers, and Differential Pulley-Blocks.

s’rn ET. YORK.

W AREROOME B LIBERTS
WORKS, PATERSON, NEW JERSEY

MACHINERY, .

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTDIG. &c.
&c. 8end for Nlustrated Catalogue and Price

GEORGE PLACE,
ent for the TANITE CO.'8 SOLID EMERY
D EMERY GRINDING MACHINERY
121 Chambers & 103 Reade 8ts., N. Y. CIty.

RON BRIDGE BUILDING—A oomplete de-

tion, wlt.h dlmenllonn. workln , and
il Aven ue B ﬁb'lulel is, Pa.
fers. 'l‘e.n en aviDy & Prl 30
ﬁ 08.1, 2, and 4of IENT[FIC
AMERIUAN 8 PPLEMENT. 10 cenu percopy. To be
sd at this office, and of all news agenta.

O'GABDUB’ PATENT UNIVERSAL EOCEN
RIC lﬂl.Ls—For ding Bones Oret 8and
c!blel uanos, Oﬂ Cake, Feed do
Corn and Cob. Togocco Snuff, Sugar, Roots
Bgclcel. Coﬂee. Coconnuc. Flnleed Anhec tos, .Mle‘
oo Ill ltever cannot be gronnd other mills.
ters’

r Paints Inks, Paste Blac k% e'ﬁ;
JORN W THOMSON, succemsor to JAMES BOGA
DUS, corner of White and Elm 8ta., New York.

OMPRESSED AIR MOTIVE POWER.—For

General
WHEELLS

WHON 1T PAY
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As arule, 1t 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 beinterested
in the article. Parties having Manufacturing Establish-
ments to sell orlease, or who wish Estimates made for
Constructlng Bridges, Dams, Iron Buildings, Furnaces,
Heating Apparatus, Steam Engines, Boilers, Wood and
Iron Working Machinery, Agricultural Implements, or
Contracts for Engineering Works of all kinde. will find
that it pays toadvertise in the SCIENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising med! t be over. d. It goes
into all the and workshops In the 'y, and
{s taken at the principal libraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and BCIENTIFIC
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 thcse papers has the weekly circulation
been as large as at the present time.

The actual fssue of the BCIENTIFIC AMERICAN {8
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 13,000, making the combined
circulation, 62,300 every week.

If an thing ls wanted in the mechanical line, advertise
for it in the SCIENTIFIC AMERICAN.

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

Ifany one 1s cxhibiting at the Centennial, it will pay
them to advertise where they may be found.

For rates, see the firat column of the last page of thl
paper.

hi

10

The Supplement.

Next to the SCIENTIFIC AMERICAN, the S8CIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT {8 a distinct publication from the SCIEN-
TIFIC MERICAN, and has a large circulation other
than among the subscribers of the regu ar edition
Terms for advertislng are very low, as follows:

Back Page, ténted corer. . ..85c. aline] EACH

Insidepage ................ 25¢c.a Hine ) INSERTION.
Dlescount for large space, and to quarterly advertlse-s.
Addrers the publishers,

Munn & Co.,

37 Park Row, New_!!gnk

+ SELIG JUNIOR, & CO.
lmporters ot American Mu:mnery. ’roolu. Agriculturs
Implements, Wholesa ¢ and Export Hardware and Ma-
cmner% Merchants. Est’d 1

NDON, ENeLAND, and BERLIN, GERMAXNY.

SPECIALTIES IN HARDWARE.
We have unuluslly complete facllitiesfor manufa turing
mptlye nomically and
almost clgyéml:lg—dhow:vl:hlargdolr. uglnlll;l)‘n nny metal.
i Correapondenc! odels solic
HULL & "BELOEN co,
DANBURY, Comr

CENUINE

D NCRTAXLES

The Standnrd—Best Stock—Finest Finish-

MANUF ACTURED ONLY BY

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

PORTLANDCEMENT

ROMAN & EEENE'S. !'or Walks, Cisterns. Founda
tions, Btables,Cellars ,Bri servolirs, werles, ew.
HRemit 10 cents for tise on Cements.

. L. nmaca.mswm 8t. New York.

HE CENTENNIAL INTERKNATIONAL EX-

HIBITION OF 1876.—The full History wd Progress

of the Exhibition. maps of the grounds. engravings of

the bulldings, news and sccouna of all the mou notable

olzeou are given week 11 n the SCIENTIFIC AMERI-
UPP erm

8, $5 for tbe year; single co-
plellOcu Tobe ludnttm oftie »and of all news ng?fm
All the back nnmbeu. from the commencement on Jen
uary an be Those who desire to posaess
compleie nnd nplendid Tlustrated Record of the Centen-
nm xmumoni lhonld bave the SCIENTI IC AMERI-

ok

NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERING

WITH “AIR SPACEY IMPROVEMENT:
Saves 10 to 20 per cent. CHALMELS SPENCE CO.
Foot E. 9th Bt., N. Y. ;1202 N. 2nd St., 8t. Louls, Mo.

WHIPPLE’S
Patent Door Knob.

*&mnze Medalat che Ame can Institute Fair
for vm

s YW er this metbod of
OB‘ . ln'ut lmprovement over any-

8e, a8 it obvliates the use
thin ye lnventedforchepurpo y lnwdw st

R. Y.

d washers, and can be re
L "m'""noou Send for Circa
WH IPPLE COMPAN

‘West Meriden, conn. « or 97 Chambers 8t. ,

culars of the most recent gmﬂce send 20 cents
for lmﬁuzmc&ﬂ“ 8 e ‘lilgﬂglggﬁ Nos. 1
an
Alr"\ocamotives now In use i St. Gothard

Works, with dimenslons, etc.

PERFECT
NEWSPAPER FILE.
-'—30‘-‘——

i h;::: lﬂ‘elfn'. i Tecantly tmproved
tndpﬂcerwuead. u% u?x the BO!“‘;!;I&“ lg-
[T ﬁiﬂed‘fﬁ' tge low price of $1 50 by mll. or $1.25 at the
S NS GT T s :::rl;ﬂ!o:

every one who wishes to preserve the paper.
MUNN & CO,,
Publishers BOIENTIFIC AMERICAN

© 1876 SCIENTIFIC AMERICAN, INC.

[JuLy 22, 1876.

The Tanite Co.,

STROUDSBURG, PA.

EMERY WHEELS & GRINDERS
Niagara
SteamPumpWorks
FSTABLISHED 1826,
CHARLES B. HARDICK,

No. 23 Adams Street
BROOKLYN, N. Y.

Machinists’ Tools.

NExwand IMPROVED PATTERNS.
Send for new llustrated catalogue.

laners, Drills, &c.

NEW lIAVEN MANUFACTUBING CO.,
New Haven, Conn.

EXPANDING MANDRELS, S%E%L
ce List.

ATHE DOGS,
Clamps, &c. ior Machinists. Manufactured b
LlCOU

T, 8o. Norwalk Ct. Send for reduced

CICKINSON'S

A LI DIAMOND TOOL

and shaped Diamouu Carbon Fouints, indispcuesble for

Trueing Emery Wheels, Grlndstonesp Hardened Steel

and Paper Calender Rollers. Drilling, Planing, Mouldi

and sawlng stone. J.DICKINSON, 64 Nassau 8t., N.Y,
DAMPER AND LEVER

REGULATORS BBST GAGE CONRe,

MURRILL & KEIZER, 44 Holliday St., Balt’

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

. B. FRANKLID, V. Pres't. |, I ALLEN, Pret
1. B, FIERCE, Sec’y,
NOYE’S
Works,
are the est in the United S They make Burr
Milistones,

'ortable Mills, Smut Machlnes. Packers,
Water Wheels, Pull

11
Picl and Gearing, speclsﬁ
ndnpwd to flour mllln

d for Cluloﬁu
J. T. NOYE & SON, Buffalo, N. Y.

OF THE
SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR BCIENTIFIC PAFER
THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV.—~NEW SERIES,

The publishers of the SCIRNTIFICAMERICAN
beg to announce that on the first day of July,
1876, anew volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume moreattractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

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

The SCIENTIFIC AMERICAN 18 devoted to the
interests of Popular Selence, the Mechanic¢ Arts,
Manufactures,Inventions,A griculture,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
oontains 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 — POSTAGE

PAID BY US

One copy Scientific American, oneyear ..$3 20
One oopy Scientific American, six months i 88

One copy Scientific American,three months

One ocopy ScientificAmerican and one copy

Ecientifie American Supplement, both
for one year, post-paid.................. 7.00
The Scientific American Supplement
A weekly paper, uniform in eize with the SCIEN-
TIFIC AMERICAR, 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 illuetrated 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 @ffice or-
dersand drafts payable to

MUNN & CO.

37 PARK ROW. NEW YORA

'l‘he “B8cientiic American” {8 printed wth
CHAS. ENKEU JOHNSUN &CO.’SINK Ten:hsrd
Lombard-sts., Phlladelphia and 69 Gold st. New-uk,
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