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BAIRD'S 

FOR PRACTICAL MEN. 
--:0:--My new, revised and enlarged CATALOGUJCOF PRAOTICAL 

AND SCIENTIFIC BooKs-96 palree, 8vo.-wlll be sent, free of postalre, to any one wbo will favor me wltn bls addre.s. 
HENRY CAREY BAIRD, 

Industrial Publisher. 
406 Walnut St .. PHILADELPHIA .  --:0:--

Standard Mochanical 
Books. 

--:0:--
Amateur Mechanics' 

Workshop: 
A treatIse contaInIng nla1n and concIse dIrections for the rnan1pul,,"tiOll 01 �'ood and Mett,la, tncludtngCsflt· 
t��· ��[ff��gOfll�h�I�"i�t�I�';."�1it:nJs�s��pe���iI .�l. tton. Illustrated. 8vo •. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,S.UO 

WATSON'S 
Practice oLMachinists & En«ineers, 
The Modern Practice of American Machinists 

�1��.E::J.nt��s �lt�'�I�:nta��: ���T:'�'itt�e':-s tgfn��: ing cl:llIlders. and Hollow Work Generally, wltb tbe 
�fi��t byCofgt��1a��f;t��:o:t t�h:Sl���!��b�ev���� ��d on r,he Floor Togetller with WorkShOp M.anslitement, 
�����'fl�J� IfD � ���.f,a�:.�.r'B I�e ������. E�f�:go�)�l:r:i Ibe .. �cieunftc AmerIcan." Illustrated by elgbtf·slx engravings. In one volume.12rno . . . . . . . . .. " ••.•. . '2.5U 

FAIRBA,JRN'S 
PRINCIPLES OF liECHANISM. 
The PrincipleB of MechaniBm and Machinery 

�����tvIIftt::��,nah���f)�l����t���il�n;��I�to��g:; 01 Sha.fts, Cuuplill�s of Shafts. and Eog&2ing and DIB· 
t�fia&.�¥.8�g.:·c:rk':p�nJ;���t!�bi;,·2i't�;,ENa�I�.�·1 InstHut� ot �'rallce. 800 Of tile ROj'sl Acsaemy of Turlu: Cbevaher of tbe LegIon of Honor, etc., etc. BellO' tI[�IJy lI.ustr.ted by oVer150wood cuts . . .• . . . . . .• .  '2.50 
rr The above, or any 01 my Books, sent by man, free ot" p08ta�e, dot the plloltcatton priceR. 

cfl X"N'h a�gul'�!tfji� �M����u:ag�;,d��IJi free 1.0 any one wbo will furnlsb bls address. 
HENRY CAREY BAIRD, INDUSTRIAL PUBLISHER. 

406 W ALNUl' STREET. Pblladelpbla. 
$2400 Yearly to Agents. M new article. and tbe be.t Family Paper In America, with two $5 Cbromoa. Family Journal, 300 Br'way, N. Y. 

TIle AmerIcan Tnrblne Watew 
Wheel. lIecently Improve� and submltt.ed to thorollgh sclentlftc teot. by Jame' Emerson, RhowtnJ the following UBP 

1111 �ftect of thp power of tbe wate' utlllzpd, beIng tbe blghest re.ult. ev er known. Percentage of Part Gote: lO, !iIl.OS' 
�. R9 64; !t:. 7�.7l!; %" � 58: U,82 90. Per cent. of Wbolp Gate: 'l.1,14. A full report may be obtained of ��O��fn�ILLS .. TEMPLE. Day 

FOR LEGAL ADVICE CONCERNING Iflfrlngemenu qDd PHotPDtS. CODBult R. B. McMASTER. Cou"sp.llor at L .. w. 9 & 11 �888au st., Room 26,New York. Counsellor and Ad vocate In P"tont ('ases. 
PIPE PIlLTING. CHEAPEST, most DURA BLE and eftectlve coverIng known. F.nca8f>d hi Ga1vAntzpf1 Iron. ready for lmme· dlate ."pllca' on. No sktl1ed labor re,ufred. Can be removed �mtl uAPd B.R'o1n. Sr>nd tor Cfr�nlar. VEGErABLE FELTING COMPANY. 78 Beekmau St., New York. 

--P--t-PC:---'-d-2-5--WENDl'-LL'S DOD R STOP. OS al C058 N. lOLb St .• Pblladelpbla. 
ENOAUSTIO TILES for ftOOrl�,h�L'E(}l� g<il"�s�mr·pearl St .• New York. 

PATENTS" 
Tbe publlsbera of tbe SOlllNTIPIO AK1IBICAN bave acted .. solicItors of patents In tbe UnIted State a and foreIgn countrIes for more tban a quarter of a cen· tury. More than FIFTY THOU8AND lnventon have availed tbemselvea of tbelr servIces. All patenta ae· cured tbrougb tbls agency receIve a specIal notIce In tbe 

SOIIINTIPIC AlIl1IBICAN, wblcb frequently attracts pur· cbasers for tbe patent. InventIons examlned,and advIce ae to patenta bllIty free Patent s obtaIned In tbe beet manner, and wltb as lit· tle delay as pOSSIble. Caveats prepared from eltber model or drawlnlrs,and Illed In tbe Patent OlDce at sbort notIce. SpecIal examinations as to tbe patentability of Inven· tlons made, at tbe Patent OlDce, on receIpt of model or dra wIng and descrIption; coat for tbls aearcb and reo port, ,5. Trade Marks.-Tbe necesaary papers for aecurlng protection to manulacturers and mercbants In tbls country anot abroad are prepared at tbll olDce. Deslp Patents, for protectIng artllts and dellgners of any new ornamental work, are qalckly and cbeaply obtaIned tbrougb tbls olDce. Copyrlgbts obtaIned. ForeIgn Patent. are aollclted In all countrlea wbere patellt laws exl.t. Pampblets, contaInIng tbe cost and (un particulars, Ip.alled on applicatIon. Canada Patent •• TCanada I. one of tbe beat countrIes for patents. Tbe cOst cfi,pends upon tbe lengtb of tIme for wblcb a patent I. de. Ired. Fl>ll particulars by mall on application. We sban be bappy to confer wltb Inventors, examIne tbelr models and drawlngo, and advIse wltb tbem as to obtaInIng patents wIthout consultation feQ. Every kInd of Inf(Jrmatlon pertalnlnlr to patents, at bome or abroad cheerfnlly gIven. Send for pampbl.t,110pagel, contaInIng laws and f dIrections for obtaInIng patents. Addresa 
MUNN & CO., Publlsbers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
BBANOR OpPIOB-COrner F and 7th S&reet .. 

W ... hlnlrt,on. Il. C. 
P.'\..�I'EN·r 

COLD ROLLED 
_ _ .l?lIAFTING. " 

'!'11� I"". lbal tl111 .natung II .. if! por IleftL g""'teI Itrength, a aner anlth, and 11 truer 10 pge,than any otbeI In uae, renders II undoubtedly the mOlt economIcal. We ara al80 tha sole manufacturers af' the CBLBBIUTm> Vox.
ldlI'ePAT.CollPLIN8 and furnllh Pulleys, Bangen,etc .. of tbe mOIl appro"el!. Itylea. PrIce lilts mailed on "l.PII' II&tlon to Tir Itreet, K &lid J�:!�: .. �H.tt: Pa. 

1110 S. Ganal It. Clitca,o. 
..,-stooD Of thl. BhaRlDg In .tore and lor Ale bS 

FULLER. DANA a. FITZ. BOlton. M .... 
GBO. PLACll.12Q,..121 Chambe" �treet.Jr. Y. PIBRCB a. .,. UA.ld .. e. Mlhvautee. WII. 

OTIS' 
SAFETY HOISTING 

MachJDe�. 
lfO. 348 BBOlt'V.f\. m'\-oA. 0 •• 

THE PRATT & WIDTNEY CO., Hartford, Conn., are prepared to turnlsh, from tbelr factory 
�'��t,� \¥.o�!�:.�"c�n�f�����sl>�, 2��a��l���ec��:; Sti! ChIcago, m., Iron Worl<lnr Macblnery for macblne an railway .bops. sewIng macblne and IrUn factor Ie., 
�e�s�o�l:g���:tg�J',""'r�"�,!!Cl�����gP :.:':e�I�¥ �:::;. ougb conltructlon, wltb full equIpment of tbe beB' modern atto�bments. Enqulrle. for descrIption and prIces are solicIted. 

�HING LII AND BARREL MACHINJIlRY.Imprond La ..... Patent 8llIegie and Bea4lng Ma
C ne� armpleat and beat In uee. AlBOii8hlngie Beading anol �tave Joint .... , Stan Equalizers, eadlng Planers, Tumers, a.c. Adm .. TREVOR a. Co. Lockport.. N. Y. 

P ORTABLE STEAM ENG INES,COMBIN· Ing the maztmum of emoleney, darabllIty and econ, omy WIth the IIllnlmum of weight and prIce. They are w1deiy and favorably lmown. more tban 1.000 bemg In 
aee. All warranted satllfactory or no sale. Deacrtptl"f Clrculan .e���n rt)rJ.t'8i.B�dW�.La_ ...... 
IR ON BRID GES-CLARKE, REEVE8 & Co., PH<ENIX. VILLE BRIDGE WORKS. OlDce, no Wal· nat Street, Pblladelpblo. Pa. 
3tf"eCI��tl����C�':i:e-:r���nr,11JP;�I��WI'!.��: done on tbe preml.es, from ore to IInl.bed brtdge •• lllu.trated Album mailed On receIpt of 75 cents. 

Wood and Ir!���!I!�ryql IAather and Rubber Belting, Bmery Wheell. Babbitt Metal, a.c. 

Sturtevant Blowers. 
Of every.ta ana deBCrlPtlon connant y on Dand. 

Niagara Steam Pump. 
ClIAS. B. HARDICK, 

28 Adama It., Brool<l:rn. N. Y. 

HAND SAW MILL-SELF-FEEDING.-
1 man do work of S men guaranteed. 8l1t 8·lncb timber with ease. Send for Clrcu lar, L. B. COKE & CO., 197 Water St., N. Y. 

THE JOHN HARDICK 

Kl�l�& ��::��IY�P' 

PUBClII1fG 
DROP TU808, 

WOOD-WORKING MACHINERY GENerally. 8peelaltlea" Woodwortll Planenand BleD ar4Ion'll'atent Im&roven Tenon M""hlnel. Central. oorn\h.rA¥'R�i �w=,:r tNMtiRDBON. 

S'�lf]fN 1 1 ('11, ])IJ� S�::nc�fs�Wtf�:�IXr:: 
... II J .. complete OUTPITO for Clotblng SLencUs and Key Cbecks, wltb wblcb young men are <IIaklng from .. , to 120 a day. 8end for cotalogue and sample. to S.M. SPKNCER.1l7B&nover 8t • .Bo.ton M .... 

WHALEN TURBINE. No rllks to purchaser. Pampblet aent free. SBTn WSALBJr. Ball.ton 8pa, N. Y. 

MUUng Machines. Of all .tyles and .Izes, from 800 to 10,000 Iba. Unlvenal, 
&'I�l�il�:�o o�::. r::3e���t����Fed. M�kt?�1"Ril �ILL1NG MACHINE CO., 131 Milk St., Boston. Works at Hyde Park,Mass. 

��b��eC� O:n�llm�::'��I:I�� �NAJn:�c���D&:r�; ,mall Lathcsi Enltlne., Slide Rests. &c. Catalogues free. GOODNOW .. WIGHTMAN. 28 Comblll, Boston, Mass. 
ADVERTISBRS! Send twenty·llve centl to GEO. P. ROWELL & �O., 4' Park Row, New York, for tbell 
PampllUt oj OM Aundr.d paU'.' cuntalnlng lists of S,IlOO newspapers, and estimates showIng cost of advertisIng, 
Cll! 5 0 $20 

per day at 1I0me. Terms Free. Addn!l!p 
'lI' ''  GBO. STIN80N & Co •• Portland, MaIne. 
N· EXT JULY, A WELL KNOWN FIRM flf EngIneers and Macblneno A ents, wltb large connections at bome and abroad, will open a ground· \loor Warebouse. bavlng wlndo .... frontlnR Queen VIc· torto Street and Cannon Street, City, London, En[l'land. Thellrm Is prepored to accept tbe agency for apeelal maChInery, t.ools, etc .. and to exhftltt a choice .electlon of tbeoe ond of workIng models. Advertlzers' travelers 
Canvass Great Brttaln and tbe wbolft of F,urope. Por terms, apply to W. P .• Bo:': '173 New York CIty. 
fAGE'S Water Flame Coal Lime Kiln,with coal nr ... ood. No 1 Snft WhIte Lime or Cern e nt th Ille of water. C.D.PAGB.Patentee.Boohester,N.Y 

MAOHINERY. 
WOODlAND IRON WORKING. Spectaltles from new and Improyed patterus. Planlnll and MatchIng Macbl.ea. RoterY Bed, Panel Buzz and Daniels Pl ... ers. Saw Benches, Rand Saws. 
BUSS & BRADLEY. 59 Sudbury St.,Boston. Mas •• 

&. 00., 

WOOD WORKING IlACHINEJ1Y, !or PlanIng Mills, Car ShOPI, SUh, Blind and Door Ma u:rl, &c., &c Belld for lIlultratea C&talope and price Cham::�t�1'oo�����:��rk.Salearoom, at 121 

© 1874 SCIENTIFIC AMERICAN, INC. 
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B OOKWAI.TER E NGINE. Tbe lowesr·prlc.d good Engine ever 

����':�����b��t���flr�:��ginr:::�� 
�b:!a��I�JBgfl�����:!rD�Dr� �:�� and a� TrImmIngs complete for run· nlng at low prIce 01 (boxlnlr ex· cepted) I 

HorBe Power . . . $250 00 
.... 30000 Delivered on Cars at Sbops .  

JANES & FOOS, 109 LIBBBTY STBIIIIT. Nllw YOBK. 
P. BLAISDELL &. 00., 

Worce.ter, Ma_. 
Mannfacturers of tbe Blalsden Patent Uprtlrbt Drtlll aad otber IlrBt·class M""hlnl.ts' Tool •• �EW " IMPROVED .P6.TTERNS.-MA· CJIINIlITS' TOOLB-<lll .I_t low prtoea. 

• GOULD, rlto llS N.J. R. R. Ave . . N .... ark. N. J. 

$180 EACH WEEK 10 actlvp AGENTS. Some tblng new and reliable. Write at once. COWGILL & CO., Kalamazoo, Mlcblgan 
Superior to any modifi
cation of the trip ham, 
mer. Simple, Efficient
iLnd Cheap. l � Send for Circu
lars and price. ' 

Addres8 

P A TE N T  

Planino and Matching and MoldIng Machf"ea, Graya. Weod's Planers,Self-olllllg 
r�.��i>�n��BHINEOIICO?:ll<�ff.':::'�!'t�3'. Y.: Send for Circulars, etc. 67 Su1bu,y ., •• Boston. 

EICHABD80N, MERIAM '* CO. Manufacturers of the late.t fmproved patent Dan· 
e I and Wood ... orth Planln., Macblnes, Matcblng, Sash 
tt�l:',:'J:r�����nA��a��n':·irlc��::''a�;Sm�: x:� Arbors, Be!oll Saws Rall ... ay, Cut-olf, and Rlp·saw M .. ehlne., 8poke and Wood Tumlng Latbes, and varlou. otber KInds of Wood·worklng Maoblnery. Catalogue. and prIce Ustl lent on application. ManufactoryL Worcester. Mae •• Warehouse 1()7 Liberty at. New YorK. 17 

MACHINERY ftBW aDd :I4.HAIIID ••• 
Bend forClrcular. ClIu.PLACB 

I a. CO. IKI Vasey st •• N@". York. 

Jln deuffdl" <lir�"der. 
iHefe groj)e unb t�iitige �]affe unfm lBe

lIilUerung madjen ltJir bdonberG barauf 
jufmerffam. ba/3 unlre \!irmc. burdj iljre $er
binbung mit ®alljington unb uen euro\liiijdjen 
(lau\ltftabten, bcfonbere $ortljr.ile �ur �rlan. 
gung lion in- unb auGliinbildjen �Qtcnten 
bietet. 

Seber �rfinber, gleidjbid ltJeldjer mationa(i
tiit angeljiirig, ift burdj bie liberalcn jpQtentge
fe�e ber lBmin!gten etaaten aum jj3atentfdju� 
filr �rfinbungen bmdjtigt. Unfre fiirma ift 
limit, geftilQt elUf 26jiiljrige�rfa�rung. beutfdje 
tnfinber jeber ,8eit au beratljen unb 3U ma uigen 
jpreifen rafdj unb \liinftliclj jpatente 3U erlangen. 

�ie �eutfdje @Section ift in ben (liinben 
f/i�iger beutidjer Sngcuieure. · .... eldje in bet 
Office \lerfiinlidj mit (irfinbem berfe�ren 
lDerben. 

�er "Scienti£c American" ltJirb in feinen 
EJ\lalten bie liebeutenberen �rfinbungen be. 
\\lredjen. 

({onef\ll.lnbena erbelen unb \lrom\lt beant-
1110rtet. Illam\lfjlcte in beutfdja e\lradje ltJet
ben aUf lBedangen franco augefaubt. 

tlbreffire: 
�UUU &, '00, 

,,8cientij!c American" Patent Agentur. 
.1 .. d ..... , 

N_ Ycwk Ot1ilir 
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