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Engravings may head advertisements at the samerate per
ine, by measuremeni. as the letter press. Advertisements
must berccewed at publication ofice as early as Friday
momlna w appear in next iasue.

WALTHAM WATG

HOWARD & CO., No. 222 Fifth Avenue,New York.con-
tinue to eend 8lu 19 Waltham Wntches by Express or
Ma'lto anypart ov 1he countiy, no matter how remote,
without any rsk to rhe purchaser. Having sold Wal-
tham Watches on this plan for the last six years, thelr
customers are numonered by thousands, andfrom almost
every couo'y in the Unlon. Inevery case 1be purchaser
gelpa gnod relfahle Watch, and full value for the money.
Greatimprovements have been mace during the pres«nt
year; alt grades aod 8izes are now made borh 88 Key-
Winders aad stem-winders. Our new price- l1et, which
18 sent. r'ree, descrioes all ti.e new Watches with' prices
of ea~h. Writc for it. and mention that advertisement
wasgseen in the ‘*Scirntific American.’”” Adaress

HOWARD & CO.,

222. Fifth Avenue, New York.

PEra

F{)R. SALR 48 Morria, Tasker & Co s Cast Iron
Steam Hadiatars. Apply, or ad dre
S0Otin B EYARS® N, Phtladelphts, Pa,

BABBITT l‘lz-.’l‘AI‘B “’]‘HE 15% b’l‘ ”

30th &( llLBlUllt Pnl-uaelpma,Pa

OGARDUS PATENT UNIVERSAL RC-
CENTRIC VILLS—F orerinding Bones, Ores, Sand,

01d Cructoles, Hre Clay, Guanos,Oil Cake, Feed, Curn,
Corn aod Cob. 1obacco, Souff, Sugar, Salts, Roou,
Spices, Coffee. Cocoa-nut, Flax seed Asbestos, &c., and
whatever canpot be eround by other mills. 'A'80, tor
Pmntq. Printers’ Inks, Paste Blacking, &c. JOHN W.
SON, s1cceesor .0 JAMES BOGARDUS, corner

of wmw and Eim Sts.. New York.

A DAY .CUARANTEED
using our WELL AUGER AND
DRILL i» good territory. HIGHEST
TLSTIMONIALS FROM GOVER:\ORS

OF I0WA, ARKANSAS AXD DAKOTA.
Caealogucsfrce. w GILES. St. Louis, Mo-

Spm o I]lubl.rated Ciroular,

The “ Sclent!fic American” uses our plates.

1776 1876
INTERNATIONAL
EXHIBITION.

i OFFICE OF THE
3. 8. CENTENNIAL COMMISSION,
{ PHILADELPHIA, PA.

Iu accordance with the several Ac s of the Congress
o; ‘tge United States, providing for the celebration
[ e

Centennial Anniversary

of American Independence there will be he)d in FAIR-
MOUNT PARK, Philadelphia in the year 1876, an

International Exhibition

gjt Arts, Manufactures, and Products of the Soil and

Thv Exbuibition will be opened on the 1%h of April,
and closed on the 19th of October.

APPLICATIONS FOR SPACE.

To secure space for exhibits in the Bulldings of the
Puk. early apolications should be made. The 1,ecesrary
forms for apoitcatioo, together with the Regulations
for Exhibitors and needed fnformation,will be forward-
ed o. applicatlon to the Office of the Centenuml Com-

mission.
A. T. GOSHORN,
Director-General.
J. L. CAMPBELL.
Serretsry

DLl pulaoneln Ul Wliv QUIEXLLFIL AMERICAN 0AVE
acted s solicitors of patents in the United States and
forcign countries for morethan a quarter of a cen-
tury. More than FIFTY THOUSAND Inventors have
availed themselves of their services. All patents se-
cured through this agencyrecelvea special noticeinthe
SOIENTIFIC AMERIOAN, which frequently attracts pur-
chasersfor the patent.

Inventions examined,and advice as topatentability free

Patents obtalned in the best manner, and with as lit-
tle delay,as possible. .

Cavea_ts preparcd from either model or drawings, and
filed in the Patent Office at short notice.

Specia) examinations as to the patentability of inven-
tions made, 4t the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, 35.

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamenta work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patent laws exist. Pamphlets, containing the cost and
full particulars, matled on application.

Canada Patente.—Canada 18 one of the best countries
for patents. The cost depends upon the length of time
for which a patent 1a desired. Full particulara by mail
on application.

‘We shal) be happy to confer with inventors, examine
helr moaels and drawings, and advise with them as to
obtaining patents without consultation fee. Every
kind of information pertaining to patents, at home or
abroad cheerfuily given.

Seand for pampnlat, 110 pages, containing laws andfull
directions for obtaining patents. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAR,
37 Park Row, N. Y.

0‘ C I 3
Wumngton D. erner ¥ and 7th Streets,

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Bimp!~az, Bsrongest, Cheapest. Best.

In the test at Holyoke,In
11, the Houstoh gave the
aighent peteenwi ever
whawn !1 s reliable test and
toe highest averegn re=
nuits ever ahtalned, In
gﬂmﬂcul use itis pverywhere

emonstrkting it8 muperior-
ity over atl others. Emer-
pon's foll report fornished oo

Tppllu!lun. Bend for Clicas
Al
MEHHRILL, & HOURTOR

PLANERS,
ENGINE 1.ATTHES, DHILL3 &c. Send for Price un.
NEW HAYEN MANUSACTORKING GO .
N Huven. Conn,

Mill I‘urmslu Works

are the largest in the United Stntes Thcy make Burr
Millstones, Portable M#l]s, Smut Mactines, Paciers, Ml
Picks, Water Wheels, Puileys and Gearing, speCally

8 1 for catalogue.
dapted to flour mi ? i’:endjYk > Al Rnﬂhla. . Y.

PORTLAND CEMENT,

TRON WORKAS,
Haloit, W'aennm

Wic- WE WARRANT THEM SUPE

& SEL EMERSONS INSERTED TOOTHED SAWS.
Aie ARE SAME PRICE OF SoLID TOOTHED SAwWS.

5.:— SEND TOEMERSONFORD&COBEAVERFALLS P2 FORA CIRCULAR 8F 0UR SAW S . -2w §]

dot Mannfacturars. For Ia]e 4}
From the bust anoA_HEB RAND, 55 CLIT B, N,

A Practicel Treettaoon Dewment M'nlch!d tar 25 uuuts

RIORTOALL OTHER SAWS. a\\W

DAMPER AND LEVI&R
REGULATORS GAGE CCCEKS.

s> )
MURRILL & KEIZER. 44 Hollidny 8t. Balt.

] 1r‘|A.

) H
Wocrking Models

And Experimeantal Mechinery, Metal, or Wood, made to
order by Y WIHNER. € Cantas 1t N Y.

PRATT’S '
ASTRAL
OIL,

Safest and beut O1l ever made—burns in any lamp—for
sale ever; HAS8. FRATT & CO.
Eut.sbll’hed 1770, 108 Fnlton streel.. N T

T, OR SBALE—2nd hand Portable and Sta

tionary Engines and Bollers, gooa au new, at half of
Original Cost. or descri ption, &
GHAM & RICH O11 City, Pa.

0
r£

el ' FIS S
nnwE Sy “‘“’* No 38 GWAEE

MACHINIST'S TOOLS,

EXTRA HEAVY AND IMPROVED PATTERNS.
LUCIUS W, POND. MAN UFAC'I‘URER,

WARERO OMS 98 L IEER TY ST, N. ¥.
8¥Lathes, Planers, Barmaﬂzlla, Drulaand Qear Cut-
ters a Specialty.

AMERICAN SAW (0.

TRENTON, N. J.

GREAT REDUCTION . PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874,
§F Send for new Price List. _g1

THE AMERICAN TWIST
R DRILL CO.,Woonsocket,R.1.,are
now the sole owuners and manufac-
turers of the celebrated

D1AMOND SoLID EMERY WHEELS.

. ¥~ Illustrated Catalogue of Em-
eFry ‘Wheels, Machinery, and Tools

W S Jnnon, Agent, 17 New C'mrch st., New York

Asbestos Materials.

ASBESTO8 ROOFING, PATNTS, CEMENTS, HOOF

COATING, SHEATHIMG, &e. H JOHNS, 57

MAIDEN LAN E, N.Y.,Patruter & Sole ‘Manutacturer,
Eriablighed L858,

UR COVERING FOR BOILEB.S AND
PIPES saves Twenty per Cent in Fuel.
OUR FELT,CEMENT, AND PAINT FOR
ROOFS 18 the best in the market

Asbestos Felti

o — 316--322 Frout s:.. N. Y.
GREATEST INVENTION of the AGE,

ELECTRIC & VAPOR CHAIR.

See engraving and description in the ** Scleptific Ame-
rican ”’ ¢f Marcbh 7. The greatest known cure for rheu-
matiem and sclatlca. No phyalclan should be without

one. Send for clrcular
C. R. TOWNSEND, SoLE Aenw,
Medical Insmute. 168 Cumberland St Brook!yn, N. Y.

UPER-HEATERS

Save fuel,and supply DRY stesm. Attacned to boilers
orset in separate!urnhce H.W.BULKLEY Engineer,

98 Liberty St.. New York,
For testing Ovens, Boll-
Pyrometers- er flues, Blast furnaces,
Super-heated Steam, O1l Stills. &c.
Add HE

ress NRY W. BULELEY,
98 Liberty St., New York.

BESSEMER
Steel Wire Ropes:

IMPORTED TO ORDER.
One third Stronger than Iron.
ro P 8, JUSTICE,

HI
14 N. 5th, Phﬂadelphla—42 Cnﬂ New York.

THE HEALD & SISCO
Patent Gentrlfugal Pumps

VER’I‘] C
Mrst h‘
York.

ew OrIesnu, Cincinnsci and New
of Special Award,” America
Institute, 1872,

Perfect satisfaction guaranteed. The cheapest, most
durable. gupu]lr end successfu] Pump known, tor'Pa ex
Makers, Tannars, Contractors, Brick Makeru, Dlamleru,
stc. Pumps with engine on frame. complete, at low
figures,for Wreckin, F&) redging, Irrigating, etc. Tllustra-
ted namphlet free. referencesto psrnea acmally uulng

eda

The Most Powerful, and the Omrly Tight
BUY A Shurting. Good Par Gate Turbine ever
made. Pri~es of small wheels to suit

WAIN the times. Sendaddresu“t‘%AIN
GEORGE BARNES & (0,

North Chelmstord, Mnn.

Manufacturers. Syracuse, N. Y

TANNATE OF S0DA,

BOILER SCALE PREVENTIVE—Jos. G. Roenxs &
Co., Madison, Ind. Agenc-es.: R. H. Lee, Titusvilte,Pa.;
uwcnu, Lane & Dyer Machine Co..St. Loms, Mo.; whit-
man & Burrell, Little k'alls, N.Y.; Warden, McUlelland
& Co , Clnclnnam 0.: H. H. Hnrneon l\ashvme,'l‘enn,
Slnzich Rankin & Co., Evanesville, 1nd.; H. Dudley
Coleman, New Orleans, La.

The Chilian Exposition

Packages forthis Exposition takethe following route :
Shipped at the dock of the Paeific Mail 8. 8. Co. in New
York, or San Francisco, they are, upon the payment o!
one doliar, gold, for each package not weighing n.ore
than 2C00 roun 15. or measur!::g not more than 20 cubic
feet, taken to Panama and delivered to the South Amer-
ican 8. 8. Co., whose steamers carry them to Valparalso.
and tuere deliver them to the agent of the Exposfiion,
who attcnds to thelir transportation. by raflway,to toe
place of exhibition. The one doliar goid 18 the only ex-
pense of transportation tothe place of exhibition, San-
t1ago. An exhibitor may send as many packages a8 he
pleases under this regujaiion. Heavieror )arger pack-
ages may be shipped per same lines at low rates under
special cuntract. Applicatiyns for room at tha Exposi-
tiop must reach Chill by January 1, 18%5. Macninery
for Manufacturing, for Mining. and used in Agriculture,
are esperially invited. I’articulars may be obtained by
addreseing any one of the United Staies Commissioners
tor the prosmon lng Chilian Consul in the Unlted
States, or A. OEL, Corresponding Agent, 52
Pine St,, New York.

KEYSTONE PATENT FORGES

\ {FAN BLAST,
Largelor Small,

Portable or Sta-
tionary, for Hand or Power. Best
and Cheapest for every class of
work. Keystone Portable Forge
Co., Philadelphia.

H. S. MANNING & CO., Agents,

111 I..l_be_r\y St..N.Y.

A LCOTT LATHZ¥, for Broom, Rake, and
Hoe Handles. 8.C. HILLS. Sltmurnlnndt St..N.Y

7 IDDER’S PASTILES—A Sure Relief for
Asthma. STOWET.L & CO. Charlestown. Mass.

ENGII\ES AND BOILERS, New and Sec.

d Portable and Jtatlnnar For descrip-
dhdrens” ODWIN & WHI E, 01l City, Pa.

tron, addrees

Machinery,
Il “I Tl l}Crane Bros. Mfg, Co,,
CHICAGO.

TURBINE

Water Wheels.

s,
(-3

)

fa.
v 3
L g2 More than four times ag
an many of James Leftel’s Im
WLt groved Duuble Turbine Wa
oF «r Wheels in operation than
: ' any other kind. sizes
o y th kind 4 sl
Z.

made, ranging from 5% to
96 inches diameter, under
beads from 1 to 240 feet.
Successful for every xpur-
; {J se. Large new pamphlet,
he finest ever pub shed
conmlning 3R e
over 30 fine Illustntlona
sent free to partleu inter:
euled in water er.
JAMES LEF EL & CO
Sprln ne]d, Ohjo, & 100 L1b-
erty , New York cny

TONE SAWING MACHINERY.

Merriman's Patent. Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Vartable Cut-Off Eugine; Lowe"
Patent Tubular and Flue Bullerl Plain 8llde Valve Bta
tlemary, sHolltIng, lnd Porta le .Efug ines. Bollers of al

Einds. Mill Gearing, Shlﬂlng &C¢.; Silk,
Tow,Oakum, Bi N‘ 2, Rope Flax,andﬂem(? ac h'lnery.
Agents forthe aven Manufaot 0.8 Machin

1ste’ Tools; for Judson's Governors lng Stop-Valves:
Sturtevant Blowen. and ml Pnllev-Blo&
WAREROO!

A 10 BARKCLAY
WORES FPATHRAON ALW JERSET"

the Pump, eg of the stron, oesible tesLimon
S bump. 2] pageq of the gizongest possivlc tesuimon

© 1874 SCIENTIFIC AMERICAN, INC

V. Carpenter. Advermlng Ageni: Ac-i;eu

¥ T
Box 713, New York cit y

C. HENRYHALL & CO., X co,, 20 Cortlandt 8t., N.Y.Cit,

THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMP now in use. Will pump gritty
or muddy water withoul wear or injury 1o
its parts. It cannot get out 6f order.

Branch Depots:

11 Pemberton Square, Boston, Mass,

1327 Market 8t., Phlladelphla, Pa.

59 Welle Street, (,hicago Ill

South Western'Exposition, New Orleans,
%11 & 813 North Seeand St,. St Lou!s. Mo.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. FRANKLIN, V. P't.  J. M. ALLEN, Pres't.
J. B. Pigrcr, Sec.
HARTFORD, CONN.

PORTLAND CEMENT

A Practical Treatise on Cement furnished FREER.
8. L. Merchant & Co. 76 South St,, New Yerk.

Lgines and Bl Iars
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SPECIAL PRICES
« ON BoIiLERs

A=
Stationary and Portahle. to €0 F. P.. kepe fo Stock
also, Circular Saw Mitis and Power Iammers,

ERIE CITY IRON WORKS, Erie, Pa.

WIRE ROPH.

John Ww. Haaon & 00 43 Broadway, New York.

Machmlsls
TOOLS,

OFALL KINDS,

For Pabtaran,

GEAR WEEELS )

¥ ADDRESS }
R s Hovling 2L NI Steam Engine Co.
practin 3y 98 Chambers St.
Nzw Yore

RlﬂBS Siot Guos, Revolvers

klnd Send stamp vorInuutrated Price List to
A _estern GTIIN WORK-I. Pitteburnh, Pa.

of ever
Great

Aadress JUHN A, xUEBLLv@'S BUNS, manutactur-
ers, 1renton. N. J., or 117 Liberty St., New York.
Wheels and Rope for conveyilng power long dlluncel.
Send for Circular.

OF TIH

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-N_I_NTB YEAR.
VOLUME XXXI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN b
to announce that on the fourth day of July,184,
aewvolume commences. It will continue to be the alm
of the publishers to render the contents of the new
volume more attractive and useful than any of {ts pre
decessors.

The best Mechanical Paper in the World/

A year'snumbers contain over 800 pages and severa
hundred engravings of new machines, useful and nove
inventions, manufacturing establishments, tools, and
processes,

To the Mechanic and Manufacturer/

No person engaged in any of the mechanical pursuits
should think of doing without the SOIENTIFIO AMERI-
CAN. Every number contains from 8ix to ten enRravings
of new machinesand inventions which cannot be found
{n any other publication.

The SCIENTIF1C AMERICAN isdevoted to the inter
ests of Popular Science, the Mcchanic Arts, Manufac-
tures, Inventions,Agriculture,Cummerce, and the indus
trial pursuits generally ; and it 18 valuable and instruc-
tive not only in the Workshop and Manufactory, but also
1B the Household, the Library, and the Keading Room

TERMS,
One COpY, ONe FO8r.coceseoes
One copy,sixmonths.

One copy, four months......
OnecopyofScientiic American forone year,and

one copy of engraving, ‘‘Men ot rrogress”.. 10.00
One copy ot ScientificAmerican for one year,and
one copy of ‘‘Science Record ™ for 18%...... 5.00

Remit by postal order, draft or express.

The postage on the Scientific American 1s five cents -
per quarter, payable at the otfice where received. Cane
ada subscribers must remit, with subscription, 25cents
2xtra to pay postage.

Addressall letters and make all Post Office ordersand
drafts payableto

MUNN
87 PARK BOW NEW YOEK.

HE * Scientific American ” is prinied with
CHAS. ENKU JOHNSON & 0.8 (NK. Tenth and

Lombard Rta,, Philadelphis, and 59 Gold St., Kew Yorxk.
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