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EJ"uravlno. may Mad adDerl1801M71t3 at I"e same rate per 
int, by meaauremen&. aa the letter press. .Aaverttsementl 

must be r,cez.ed al publ/catlon of!lu <lB earlll as Fridav 
mornlnu 10 appear In """I Uisu •• 

WALTHAM WATCHES 
HOWARD &CU .• NO.2�� FlfthAvenue.NewYork.con-
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y.-aTi alt grades ADd sizes art> now m!tde bOIh. H8 key
wtllders. aud stem· w1Dder�. Our new prtce-l1st., which 
Is Benr, free, descrl�e8 all tt.e new Watches with. prJcPB 
of ea"h. Wtit c for it. Rnd mention that adL'ertisement 
wa8seen in the t. SciF'ntJfic AlllerJ�an. H Adarcl!S 

HOW AHD & CO .• 
2!2 FIfth Avenue. New York. 
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Steam .Hadtati\T�. Applv, orarJ drpss 
.TOllN E. EY4.NS� N. Ph1Jarlelphl •• 1'11. 

.LU.l!.TAI.� h'J'HE RES'L'." 
BABBITT CONARD &: MURRAY. 

30th & (�llCStuut, Ptlilsoelph18,Pa. 

B- OGARDUS' PA.TENTUNIVERSACEC-
CENTRIC 'lILL�-F orltrln ding Bones. Ores. Sand. 

OJd CI uc1olt'8. ��Jre Clay. Guanos. 011 Cake. Feed, C.,rn, 
Corn and Cob. Tobacco. Snuff, Sugar, Salts, Roots, 
8plcee, Coffee. Cocoa· nut, Flax seed, A!ilbe�tos, &c., and 
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THOMSON. S')Cce,sor t.o JAMES BOGARDUS. corner 
of Wb,ltf' alJO I:£lm 8ts.· New York. $25 A DAY - CUARANTEEO 

uring our WELL AUCER AND 
• DRILL In good I.rrtto". mGHEST 

. Tr:STDIONIALS FROM: GOVElL"WR!! 
OF IOWA. ARKANSAS AND DAKOTA. 
Catalogues free. W GILES, St.. Loui81 MOo 

The H SCientific American" uses our plates. 

1776 1876 
INTERNATIONAL 

E X H I BIT IO N. 

f\J"FICB OF THB 
S. CFNT";NNIAL CUMMISSION. 

PHlLADELI'HIA.. PA. 
In Bccordl1Dce with the several Ac s of the Congress 

of the UnIted States. provIdIng lor the celebratIon 
ot the 

Centennial A.nniversary 
of AmerIcan Independence there 11'111 be held In FAIR' 
MOUNT PABJ£:, PhUAdelphia in the year 1876, an 

International Exhibition 
ot Arts. M:anuCactures. and Products ot the Soil and 
MIne. 

Tho Exhlbll10n will be opened on the 19th of April, 
and closed on the 19th ot October. 

APPLICATIONS FOR SPAOE. 

To s·cure space for exhIbIts In Ihe BuildIngs ot the 
Park. early apollcatl0D! BtlOuld be made. Tne llecesflary 
10rms for apoltcat1oo. togetner with the l{,eglllations 
for Exhibttors and neederl 1nformatlOD.w1l1 be 10rwarda 
ed 0.1 appllcatlon to the Office ot the CentennIal Com
tnissloll. 

A. T. GOSHORN. 
J. L. CAMPBELL. 

Director-General. 
Secretory. ------- --------------------

'PATENTS 
.... 1.1.\. .,uU�lout..ll:l V! "1.1.1,, • .,UJ. . .lI .... " 1 U'lL a.M.JtlLH;A1\ D!f.ve 

acted IS soHcltors of patents In th8 United States and 
forclgn countr1es for more than a Quarter of a cen· 
tUfY. More than FIFTY THOOSAND invent.ors have 
availed themselves ot theIr servIces. All patents se
cured through thIs agencyrecelve a specIal notice In the 
SOlENTIFIe A>IERIOAN. whIch trequently attracts pur
chasers for the patent. 
InventIOns examIned. and adVice as to patentability tree 
Patents obt&lned In the bost manner. and wIth as lit-

tle delay.as possIble. . 
Caveats prepared from either model or drawings, and 

�Ied In the Patent Office at short nottce. 
Spec'a) exammatlons as to the patentability ot Inven· 

tlons made. 4t the Patent Omce. on receIpt ot model or 
drawln!! and description; cost tor thiS search and re
port. 15. 

Trade Marks.-The necessary papers tor secnrlng 
protectIon to manulacturers and merchantl In thlB 
country an"- abroad are prepared at thlB omce. 

DesIgn Patents. tor protecting artists and designers 
ot any new ornamenta work, are quIckly and cheaply 
obtaIned through thIs omc •• 

CopyrIghts obtaIned. 
ForeIgn Patents are soliCited In all countries where 

pateDt laws exIst. Pamphlets. containIng the cost and 
tull particulars. matled on application. 

Canada PateDtB.-Canada IS one of tDe best conntlfea 
f or patent.. The co.t depend. npon tbe lengtb of time 
tor WhICh a patent I. desIred. Full partlculan by mali 
on application. 

We .hall be happy to confer wltb Inventora, examine 
belr monel. and drawlngo, and advise with them as to 
obtainIng patents without consnltatlon fee. EveI'} 
kInd of Informatton pertaIning to patents, at Dome or 
abtoad cheertnlly gIven. 

Send tor pampnlut.110 pages. containing law. and fnll 
dIrections for obtaInIng patents. Addre .. 

MUNN .loCO., 

Pnbllsbers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

B:auCll OIrFIo:a-<lerner I! and 7tb Street .. WalhlDgton,D. C. 

1 ritntifit jmtdtau. 
HOUSTON'S PATENT 

TURBINE WATER WHEEL. 
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mOR PLAHIIBS 
ENGINE LATHE8�nRILLS. &c. Send tor Prl�e'ust. 

JlEW HAVAN MAJIUllACTUR:ING CO., 
Ne ... lIaven. Conn. 

NOYE'S 

Mllll'urnishiDgWorks 
are the largest In the UnIted State.. They make Burr 
M11lstones, Portable MHla, Smut Mach1ne.e,Packera. MUl 
P1cks, Water Wheel8, Pulleys and Gearing, spectally 
adapted to lIour ml1�t �e�M.oJ ,::t�!�Ju�ntral". N. Y. 

S'�-SEE EMERSONS INSERTED TOOTHED SAWS."�S 
A'�;-ARE SAME PRICE or SOLID TOOTHED SAWS .-....,.'A 
WJICTWE WARRANT THEM SUPERIOR TO ALL OTHER SAW S. -"',W 
S ,��- SEND TO EMERSON fORD &CQ BEAVER fALLS p� FOR A CIRCULAR OF au R SAW S • -� S 

DAM:PER B ... ST AND L.II:Vj<�R 
REGULATORS .IIi.I GAGR C0CKS. 
MURRILL & KEIZER. 44 nolltdny8t. Bait. 

THE IANlIE COMPANY 
EmeryWneeis '� 

�rRmm��lmG 
, EmeryGrinders 

MuNK�E LOorAo 

PRATT'S 
ASTRAL 

OIL. 
Safest and best 011 ever made-burns In any lamp-for 
.a1�:::ff.:�

e
��70. lOS Fnlton str:et.V'¥�TT & CO. 

FOR SALE-2nd hand Portable and Sta 
tlonary EngInes and Boilers. 1I00d as new. at hall of 

OrIgInal Cost. For d.scrlPUon. aadre.s 
BINQHAM: & RICH. 011 Clty.Pa. 

MACHINIST'S TOOLS, 
EXTRA. HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFAC TURER, 

WARERO'%JJ§��rllB!:1"-lP'sT .• h. Y. 
lTLal" ••• Planers. BorinlJ Mills.Drillsand G.ar Out. 

lers a Specialty. 

AMERICAN SA W CO. 
TRENTON, N. J. 

GREAT REDUCTION IN PRICES 
OF 

M OVABLE-TOOTHED 
C I R C U L A R SAW S. 

J ULY lst, 1874. IT Send lor new PrIce LIst. � 

-= 
THE AMERICAN TWIST 
DRILL CO .• Woonsocket. R. I.. are 
now the 101e owners and manufac
turers ot the celebrated 
DIAMOND SOLID EMlI:BY WHEELS. 

PfI"" Illustrated Catalogue of Em
ery Wheels. M:achlnery. and Tools 
FR"R 

W. S. JARBOR. Alent. 17 New C'lurcb st .• New York. 

OUR COVl!:RING FOR BOILEJI,S AND 
PIPES saves Twenty per Cent In Fuel. OUB. FELT, CEMENT, AND PAINT FOR 

ROOFS Is the best In the market. 
Asbestos r6!1��t 89.�."y. 
GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
J:: ::��':!�!b
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matlsm and sclatlca. No physIcIan should be wIthout 
onc. Scnd for c1rcular. . 

C. R. TOWNSEND. SOL" AGENT. 
M:edlcal Instttute. 168 Cumberland St .• BrOOKlyn. N. Y. 

SVPBB-BBA TBBS 
Save tuel. and supply DRY steam. Attacllpd to boilers 
or set In separatefurnace. H. -: ·��:"flli� ��{!n;�:k. 
'D-.o t For testIng Ovens. Boll
A Y" ome ers. er lIues. Blast turnace •• 
Super-beated Steam. 011 Stills. &c. 

Address REl'o �Y W. BULKLEY. 
98Llbertv St .• New York. 

�WAIN. The Most Powerful. and the Ol1ly TI�ht 
Shuttlng. Good Part Gate TUrbIne ever 
made. Prl"es ot small wheels to suIt 
the times. Send address to 

A. M. SWAIN, 
North Chelmsford, Ma ••• 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. y, 
TA N NA T E  OF S O DA, 

BOILER SCAL E PREVENTIVE-JOB. G. ROG"RS & 
Co. , Madison, Ind. Age11c·e8: R. H. Lee, TttulJvtlte.Pa.j 
owens, Lane & Oyer Machine Co .• St. LOUiS, MO.j Wtltt� 
man & BUrrell, Little .}I'slls, N. Y.; Warden, McLelhmd 
& Co , Clncinnatt, O. : B. H. Harr1son, �ashville, Tenn.j 
Slnztch. Rankin & Co .• Evansville. Ind.; H. Dudley 
COleman, New Orleal.ls, La. 

The Ohllian Bxposition 
Packages torthls EXlloslt1on take the followIng route: 

Sblpped at tho. rlock 01 the PacIlIc Mall S. S. Co. I" New 
York. or San Fnnctsco. they are, upon the payment of 
one dollar, gold, for each package not weJghlng nora 
than 2Coo "oun.ls. or measurl"g not more than 2() cubic 
feet, taken to Panama and dE"Uvered to tbe South Amtl-
1ean S. S. Co., whose �teamers carry tbem to Valparaiso. 
and tuere del1ver tnpm to the agent of the Expmit IOD. 
who attcnds to their transporttltl0D. by raUway, to toe 
place of exhIbItion. The one dol'ar gOld Is (he "nly e1-
pense of transportation to Ihe place of exhIbItion. San· 
tlago. An exlllbltor may .end as many packages &S he 
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for M:anufacturlng. for MinIng. and u.ed I" Agriculture. 
are esper,lally InVited. Parttculars may be obtaIned by 
addres.lng any one ot the United Sta. es CommISSIoners 
��t��� :;'Xif.
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1'Ine St •• New Yori1:. 

H. S. MANNING & CO. , Agents, 
111 LIberty St .. N. Y. 

A-LCOTT LATH!la\. for Broom, Rake, and 
Hoe lIandles. S. C. HILLS. 5100urtlandt St .. N. Y 

KIDDER'13 PASTILES-A Sure Relief fOJ 
A_tbma. STOWET,L & co. Cbarlestown. Mas •• 

ENGINES AND BOILERS, New and Sec
ond Hand. Portable and Stattonary. For descrlp

t1On. addre,s GOODWIN & WHITE. 011 CIty. P •• 

B"I�TINfl Machinery, 

U � U cran�:;��:. Co., 

TURBINE 

Water Wheels. 
M:ore tbtn fOllr times ae 

many of James Lellel's 1m 
proved DvubleTurblne Wa 
t�r Wheels In operation than 
any other klnd. 24 size. 
made. rangIng from 5� to 
96 Incbes dIameter. under 
beAd. trom 1 to 240 feet. 
Successful for every pur
y
ose. La.rge new pam
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over 30 fne lIlustrattons. 
sent fr�e to parties inter· 
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�n�th�:��1JX�I�� O¥D?R� e s �TOM�r�a��!!n�G MACHINERY. 
PHILIP S. JUSTICE, 

Also, Hand and Steam 
14 N. 5tb. Pblladelpbla-42 Clm. New York. DERRICKS & TRAVELLERS, 

fHE HEALD ce SISCO THOMAS ROS£, Rutland, Vt. 

Patent Centrifu�al Pumps, 
VERTICAL & HOi!lzONTAL. 
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New 
Inst,tute.l!!'l2. 

Pertect satlstactlon guara,nteed. The cbeapest, molt 
durable. popular .nd successful PumJ> known,lor Paper 
Makers, TanncrS

h 
Contractors, Brick Makers, Distillers, 

��r�r:,'f\v�Jkln
e
���:d�"ng

t
.'�;;'t1��

p
�:J.

e
ilt�sl�:' 

ted llamphl�trea. � reterences to partie. actually using 
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Todd & Rafferty Machine Co. 
MANUFACTURERS 01" 

The celebrated Greene Variable Cnt·Oj!' E1lJ!1ne; LOwe'l 
Patent Tubular and Flue Bollen,,; PlaIn Sllae Talve Sta 
tlellary, HOisting, and Portable .. ugtne.. Bollen of al 
Iindl. Steam PnmPS. M111 Gearing. Shafting Ac.· Silk. 
Tow, Oaknm. Ba
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Flax. and aem� Macb inery. 
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Sturtevant Blowen; and DUr�tlal Pu\leY-Blo�. 
;tm��\��wJ:tlBnt� NBW YO • 
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[SEPTEMBER 12, 1874. 
PfI"" T. V. CarJ>enter. Advertising Ag ent. Addre .. 

Box 7'l8. New York CIty. 
C. HENRY HA.LL & CO .• 20 Cortlandl St., N.V.Clty 

THE PULSOMETER. 
The 8lmpleat. most durable and ellectlY8 

STRAlI PUlIlP now In use. WI\1 pnmp grllt, 
Or muddy water wIthout wear or Inlnry '0 
It. »6rtl. It cannot get out ot order. 

Drancb De.ot.1 

11 Pemberton Square, Boston, Mal •• 
lS'1l Market St .• Pblladelphla, Pa. 
��,ITgIM:fiiJ'ECi;:g:ft7o��INew Orlean •• 
'lll .to �IR Nort� '>eMUd �t •. St. LouIs. MO. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. 

W. B. FRANKLlN, V. P't. J. M. ALLEN, Pres'!. 
J. B. PIERCE, Sec. 

HARTFORD, CONN. 

PORTLAND CEMENT 
.A. Practical Treatise on Cement tnrnlshed I'R"". 

S. L. M:erchant & Co. 76 South St •• New Veri[. 
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StllUonarv an,l Portahle. to cn n. P. l'I'Pt 10 Stock I 
also, CJrcular Saw Mills nml POWf'T IJnulIIu'rs. 

ERIE CITY IHON WORKS. Eric. Pa. 

WIB.II BOPB. 
JOhn W.lIason A Co .. 4S Broadway. NMW Yorl:. 

Machinists' 
TOOLS, 

OFALL KINDS, 
ADD:mt:oS: 

N.Y.Steam En�ne Co. 
118 tIlambers St. 

N1I:WYou 

Rines, Shot Guns, Revolvers 
ot every kInd. Send _tamD fOT ll1ustrot.d Prlre Llet to 
Great Westel'D f�lJN WORK�. Plttsburah, Pa. 

AQQr�BB JUH� A. tiU1CJ:u .• l "6'1::5 8U1"<I8, ManUlactur
ers. Trenton. N. J .• or 117 LIberty St .• New Yorl[. 
Wheels and Rope tor conveYing power long dlltanCell. 
Send fOT CIrculAr. 

SCIENTIFIC AMERICAN. 
THE BEBT MECHANICAL l'Al'ER 

IN THE WORLD. 
TWEN'l'Y-NINTH YEAB. 

VOLUME XXXI-NEW SERIE S. 
The publtshers ot the SCIENTIFIC AlliE RICAN D 

to announce tbat on tbe fourth day of July.I874. 
aewvolume commences. It 11'111 contInue to be the aIm 
ot the publishers to render tbe contents ot the new 
volume more attractIve and useful than any ot Its pre 
decessora. 

The best Mechanical Paper in the World I 
A year1s numbers contain over 800 pages and lever& 

hundred engravings of new machines, useful and nove 
Inventions, manufacturine establishments, tools, and 
processes. 

To the Mechanic and ManUfacturer I 
No person engaged In any ot tbe mechanIcal pursnlts 

sbould thInk of doIng wIthout tbe SOI"NTII'IO AlI"RI
CAN. Every nnmber contS1DS from 81x to ten enR'ravtnR's 
ot new machlr.es and Inventions whIch cannot be foun d 
In any other publication. 

Tbe SCLENTI¥1C AMERICAN IS devoted to the Inter 
ests ot Popular ScIence. tbe M:cchanlc Arts. Manufac
tures,lnventtoDs,Agrlculture,Cummerce, and the Indus 
trial pursuIts generally ; and It IS valuable and Instruc· 
tlve not only In the Workshop andM:anutactory. but also 
In the Household. the LIbrary. and the ReadIng Room 

'rERMlI. 

One copy. one year .................... .... ........ es.OO 
One copy •• lxmontb ............................... 1.50 
One copy. tour montb ............................. 1.00 
One copyof Sclentltlc AmerIcan tor one year.and 

one copy of engravtng, "Men 01 hogress" .. 10.00 
One copy at SclentlllcAmerlcan tor one year.and 

one copy 01 U Science Record H for 1874.. •••• 5.00 
RemIt by postal order. dratt or express. 
The postage on the Sclentttlc American Is lIve centl· 

per qnarter, payable at the omce where receIved. Can. 
ida lubscrlbers must remit. with subscrlptlon,2licentl 
atra to pay postage. 

Addressallietters and make all Post Otnceordenand 
dratt. payable to 

THE" Scientific American" is printed Wltb 
CRAS. ENJl:U JOHNSON A CO.'S IN'K. Tent,b and 

Lombard IlLo.,l'h11adelpll1a, and 59 Gold St., New rOll:. 
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