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Bent, free of pOBtalre, to any one who wl\'l favor me with 
his addre ... 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

408 WALNUT STREET. Philadelphia. 

I • .i "- rI- I � N . ( . 
COLD ROLLED 

SHAfTING. 
The fact 'hal tII1.I naftlllg hu 'III per cent grea tel 

Itreneth, a liner IInlah,andl' trner to gage,tllan any etbel 
In uae, renders" undoubtadly the mo.t economicaL We 
ara al.o tha .ole manufacturers Qf the C1ILI&BBATIID ()oJ.. 
r.nre PAT. COUPLIlf8, and fnmIob Polley., Hangers, etc. �J� �Olt approved Itylea. 

Jt"N'i:JI1t��:::�MI.PII' 
1'17 Itreet, 24 and Sd avelluea, PlttlburCh, P.. 1110 S. C::anal .t. Ch tcalO. 

IFStocl<l of thl. IIbamnl In Itore and tor aaie bJ 
FULLER DANA" FITZ. Bo.ton, Mall. 
SEo.plicE" CQ",121 Chambers �treet. N. Y. 
PlERCB .. WHALll'IS. Milwaukee. WII. 

OTIS' 
SAFETY HOISTING 

MachlDery. 
NO. 348 BBOltVh "","oft:. CO .. 

GLASS MOULDS for Fruit Jars, Lamps, 
BottleB, Ink Stands,etc .. made by H. BROOltE, 

15 yean COB. BITB A.lfI) CXNTBBSTB., N. Y. For any 
th:«n new In IrlaBB you wlll require a mould (0 Idlel. 

PABTlellLAB ATTIINTION paid to MOULDS for 
I VENTORS. Send model or drawing: IncloBe atamp. 

BLAKE'S PATENT 
Stone and Ore Breaker 

PAGE'S Water FlameCoal Lime Kiln,with 
coal or wood. No 1 Soft Wblte Lime or Cement 

with uae of water. C.D.PAGE.Patentee.RocheBter,N.Y 

�BINGLEAND BARREL MACBIN.ERY.­
Improved Law" Patent IllilBgle and Heading Ma· 
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III! r:: 0 4'20 per day at home. TermB Free. Addres. 
ilPU .. 411' GBO. STINSOIIT & Co., Portland, Maine. 

PORTABLE STEAM ENGINES,COMBIN-
Ing the mulmnm of elI!cleney, duabllity and econ· 

lmy. wtth tballl1Dtmnm of weight and price. They are 
wld ... y and favorably ImQ1Vll, more than 1,000 bemg In 
118. All warranted aatlafactor:r. 01" no aale. Descriptive 
l1rculan ae�n

J�
p",l�rBi.B\d&,�BLa_ae.JI_ 

IRON BRIDGES-CLARKE, REEVES & Co., 
PHCENIXVILLEBRIDGE WORKS. Omce,410 Wal· 

not Street, Philadelphia. Pa. 
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done m the premlBeB, from ore to IInl.hed bride e •• IlIuBtrated Album mailed on receipt of 7� cents. 

Wood and Ir!l!��!I!�ryIIl. �ather md 
Rubber Belting, Emery Wheels. Babbitt Metal, "c. 

Sturtevant Blowers. 
or even' II.e ana description conatan tlY on uand. 

349 
P. BLAISDBLL " 00., 

Woreeater, Ma_ .. 
Manufacturerl of tbe BlalBdell Patent Uprleht Drll1a 
&lid Qther l!l'8t·claBB MacblnlatB' Tool •. 

NEW & IMPROVED 1" 6.'f'J.'ERNB.-MA­
CIIINlSTB' TOOLll-e1l alzeB-&t low prlceB. 

K. GUULD, t'! to 118N. J. R. R. Ave. Newark. N. J. 

Andrew's Patents. 
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0r Geared HolM-

8a.Cety !!!toft l8.evato.... �e.t AccI •• nt, If 
RO" .... Belt, aDd EDatD. break. 

Smoke-BarILla. 8a.Cety Bolle .... 
o.etllatlDg &lIrIne .. Do.llle aD. Slaal., 1-� 

100-Hor ... power. 
ce.triJ�1 Piam..., 100 to 100.000 GalloDa 

.�r .ato. Beet Pam" ID the World, pa •• 
Mad, aDd,; Gravel. COal, GraIa, etc.. Witb­
oat liIJan. 

All 1'?ht.Slmr,le, lhlraille. aD. BeeDo.leal. 
Se. or CI""\Ht�!i. ANDru.:WS .. BRO. 

41' Water Street. New York. 

THE PRATT & WHITNEY CO., Hartford, 
Conn. ,are prepared to furnlBh, from tbelr faclory 
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St., Chicago, Ill., Iron WorkIng Machinery for machine 
ana railway .bOPB. Bewlng macblne and �un hctorleB, 
�e�s�
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ougb conuructlon, wIth full eqolpment of tbe best 

C Id R II d Sh ft· 
modern attacbmenlB. EnquIries tor deBcrlptlon and 

o 0 e a lng. :.prl_ c_e _s _ar _e _BO_lt_CI_te_d _. ----------
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and Selt-olllng a81DBteble 

�
e
&,,��:�Bil���t, & faa ���:, Kt.!�t�lew �ork. Merriman's Potent. AIBo, Hand and Bteam 

Niagara Steam Pump. DERRICKS & TRAVELLERS, 
CRAS. B. HARDICK, THOMAS ROS�, Rutland, Vt. 

� Adams It .. Brooklyn. N. Y. 

HAND SAW MILL-SELF-FEEDING.­
I man do work oC 8 men guaranteed. Slit 8·lnch 

timber with ease. Send for Circular, 
L. B. COXE .. CO .. It'! Water St" N. Y 

THE .JOHN HARDICK 

Riagara Steam Pump. 
HUBBARD & ALLER, Brooklyn, N.Y. 

MOLDING, MOR T ISING 
TENONING &: SHAPING 

M A C H I N ES, 
BAND SAWS, 

BOILERS PIPES COVERED AND 
SCROLL SAWS, 

Planin[ & Matchin[ 

$18� EACH WEEK 10 actlv� AGENTS. Some· 
tlllnir new and reliable. Write at once. 

COWGILL & CO., Kalamazoo, Mlcblgan. 

IMPROVED PENTA<fRAPH-An invalua­
ble InBtrument for Enlarl<lng or DlmlnlBhlnl< to any 

.'ze. Mapa . Charts, Pbotograph •• DellllnB and PlctureB 
of all kinds . lodllpenlable to relcberB, Painter., Arcbl· 
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Manur.crurerB,ClDclnnatl, O. C. T. RA Yl'OLOS & CO., 
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St. Lou18. Mo. §.75 BALANCED SLIDE. VALVES-
Dawed' & Holt's Patenu-are now working. 

llaraoteed thecb@apeBt, best. andmoBt permanent, and 
to work aB eaBY wltb Bteam 00 al olf and be tlgbt; tbUB 
operatloll' all engines to wblch tlley are applied wtth 
the great eat economy. Apply to RAMSAY & CARTER, 
Sole ManuracturP.rB and AgentB In the United State., 
Vulcan Steam EngIne Work •• Baltimore, Md.; alao 
Bul'dcrl of 'darlne and Stationary EnglneB and Bolle ... , 
Sogar l>1acblnery. otc. etc. 

PATENTS 
Tbe pnbllabera of the SeIBNTIl'IC AHlI:IIICAlI' have 

acted IB Bollclto .. of patentB In the United States and 
forelll'n countries fer more tban a quarter of a cen· 
tury. More than FIFTY TBOUBA.ND inventors have 
availed tbemBelve. of tbelr servlceB. All patenta Be· 
cnred tbrongb thlB agency receive a Bpeclal notice In the 
BcIICNTlrle AIlBllleAll', which frequently attracta pur· 
chaBers for the patent. 
Inventlona examined. and advlceaa to patentability free 
Patents obtained In the belt manner, and with as lit· 

tie delay aa pOBslble. 
CaveatB prepared from eltber model or drawings, and 

rued In tbe Patent omce at Bbort nottce. 
Special examinations aB to tbe patentability of Inven· 

tlonB made, at tbe Patent Omce, on receipt 0 f model or 
drawing and description; co.t for this search and reo 
port, f.5. 

Trade Marka.-Tbe neceaBary papera for aecu ng 
protection to manufacturers and merchants In tbls 
country and abroad are prepared at thla omce. 

Desllrn PatentB, for protecting artists and itellgner, 
of any new ornamenta� work, are qllickly and cneaply 
obtained througb tblB omce. 

CopyrllrbtB obtained. 
Foreign PatentB are Bollclted In all countrlea where 

patent lawa exlBt. Pamphlets, containing the cost and 
full particularB, mailed on application. 

Canada PatentB.-Canada Is one of tbe best countrt.a 
for patentB. The COBt depends upon the length of time 
for wblch a patent Is deB Ired. Full particulars by IIlfIi 
on application. 

We Bhall be happy to confer with InventorB, examille 
tbelr modelB and dra wings, and advise with them as to 
obtainIng patents wltbout consultation feQ. Ev,ry 
kind of Information pertalnlnlr to patents, at bome or 
abroad Cheerfully given. 

Bend for pamphlot,I10 pages, contalDlnlr laws and t 
directions for obtaining patent.. Addrell 

MUNN &;CO" 
PubUBherB SCIENTIFIC AMERICAN, 

3" .Park Row. N. Y. 
BBAlI'OU OrJ"IcB--i)orner 11' and 7'th Streets, 

Wasblngton, D. C. 

Wltb .. ASBESTOS FELTING ," .avel twenty·lIve per cent. In fuel. Send for circulars. 

ASBBSTOS I'B L TI R G  GOMPA RT, 
Noa. 818, 818, S',jQ,.and.JI22FrQnUIt.reat, lIIew York. W-A41>eatoe Ja all quantltl'l .... 4_ULlee4er .... -

• Acm .... v. 
W OOD AND IKON W·O.RKING. 

SpecIal tiel from new annlmpro'fed_patlern •• 
Planlne and- MatelJlng Machloea. ROla" Bed, Panel 
BUZZ andiDanlell Planers; Saw Bencbea, �and Sawa. 

BUSS .. BR�LEY. 58 Sudbury St., Boaton. Maas. 

GBBATBAIlGADT. 
The pro

r,
erty of tbe Yale Ir&11 WorkB. conalstlnlr of 

one mach ne shop 6Oxl50 ftoo Ba.ement •• !.wo lIoon an' 
attic, wtth new elurine and boUer, Sb.mug. Tool •• etc. 
all In rDllnlng OJ'iler, .uttable for ma"ufacturln

f 
En· 

I<1n81. Toola, "c. Allo one Foundry Building tiIIJ(1 .xl50 
ft wtth t1'.O Cu\>ola. crane, lIaBk •• Icalel, ana eyery· 
thiDg complete for doing a lar�e Iron foundry bualnes •. 
The bulldlllgsare Brlck.altuated on the corners of ChaI>el 
St � buetne.a Street of the city. The buildIngs will 
be":'old "Pollrate or together, wt'h or without the mao 
cbl"ert. :&Iao, large aa.ortm .. nt of enl<1nea and toolB 
re.dy for delivery. All thine. conataered. tht. la a 
chance of a Itfe,lme for a mo.t protltablelnveatment. 

New Haven, Conn. H. B. BIGELOW, ABII&"Dee. 

RICHAlIDSON, MERIAM 4; 00. 
ManUfacturers of the latest Impro'fed Patent Dan. 

ell' and Woodworth PlanIng Macbln.I, Matehlng, Bub 
and moldlJ!cg, Tenonlnlr, Morttllng, Borliur. Shl.l'lng, Ver· 
tical, and Clrcul.r Be-U.w1ne Machln6ll, '8&w MillS, Saw 
Arbors, Scroll SaWl Rallwa.Y, Cnt-olf, and Rt_w Ma· 
chlnea Spoke and Wood Tumlnl Lathes, and varioDl 
other 'kIndS of Wood.worktn« Machlne17. Catelognel 
and price IIsta sent on appUcation. Manuf.ctory L Wor· 
cester, Mall. Warehou.e 1!n Liberty It. New Yo .. ,. 17 

REM OVAL. 
L. & J. W. FEUCHT WANGER, CbemlBtB and Manu· facturerB of SIlicates. Soloble Glaaa, etc., bave removed 

to 180 Fulton st., New York. 

PAINTER'S MANUAL-Houl!e amI I!ign 
patntlnll'. graining, 't'&rntBbtnl{, !>oUBhlng, kal.om· 

Inlng, pa
r.
erlnlf, lettermg, stalnlng, l<1ldlng, glaZIng. all· 
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Gnlde to AuthOrsbtp,50. Llgbtnlng Calcnlator. 25. Em· 
plo�ment Seekor'B Guide, 25. or booksellers. or b)' mati. 

JESSE HAllEY & CO., 119 Naaaau St., New York. 

FOR LEGAL ADVICE CONCERNING 
Infrlngementa ana Pat.nt •• consult R. B. McMAS· 

TER, Coun.ellor at Law. :is ParkRow,N ew York. CODll· 
aellor and Advocate In Patent Casea. 

PIPB I'SLTING.· 
CH APEST, moat DURABLE and ellectlve conrlng 
known. Encaa.d In Galvanized Iron. ready for Imme· 
dlate application. No aktlled labor reQuired. Can be 
removed ADd uRed allaln. Send tor Circular. 

VEGETABLE FELTING COMPANY. 
'IS Beekman St., New York. 

WOO1)..WOBKING MACHINERY <lB-
erallJ' • . SII8OIaIU .... Woodwortll Plauenand B1Ca 

ardIon'l Palent Im.J>roveu Tenon JlacbbIea. 
C6nth1, tJOnllr UJdon StM woroetter,}.!: .... 

Wl!l'HKBlIT BUGG .. IHClL&.BDIOl!I. 

FOR SALE-Four Erurine Lathea.36 inehel! 
Iwlng, geared In face pIa'\&- De, 17� feet betweell 

center., with croaa fa
.
ed and gearlDg for acnw cutttng, 

made by Wood, Llebt .. Co� Worceater, lIus.-tbree, 1� 
feet between centerl, made by Hew .... Phillips, New· 
ark, N. J. Counter Ihatts and ltead

l 
re.ta complete 

wtm all the la tn... t;1sed ab ut ellfh months turnIng 
steel tUbel "f llllnoll ud St. Leuls lIridee, and In tJ.rat 
clal. condition. 'lVejght ·.bout 7,000 lb •• each. 

AlIo, th� .uperlor T� MaeiaiDe of the Dilnoll 
and St. Loull Bridp co.

} 
a ve17 accnrat. and reliable 

:.aCh\�e: a�t:�llo 1�;l��U�� =:. 0�100 tn: J� 1. NICHOLS, K:eYltoDe Brlqe compan:r�tl' 
bureh.Pa. 

WHALEN TURJlIK&. l!Io rllb w pnrchaaer. Pamphlet leut free. BaT. ·WIU.L1Ilr. BallHon Spa, Ii. Y. 

.tI)lng Macbbaes. 
Of all styles and Blze., from too to 10.000 Ibl. Untv�1 
PlaIn, lIidex. Gear and cam Cutting. Mill Grinde .. : 
Mills made to order. Index Platel drtlled. BRUNARD ��g�a���r;.m CO� 1111 Milk St.,Boston. Worb 

�72 EACH WEEK. Agenla wanted; particular 
.., free. J. WORTH .. CO. St. Lonl.,Mo 

THE Union Iron Milla, Pl\teburgh, Pa. 
The attelltlon or EngInee .. and Archltecte Is called 
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and lIanges, which have proved 80 objectionable In tb. 
old mode 01 manufacturing, are entirely avoided, we are 
prepared to furnish all BlzeB at termB aB favorable aBca. 
be obtaIned elsewhere. For descrlptiveUthograph addres , 
Carnellle. Klomaa & Co. Union Iron Mill., Pftt.bDrirh, Pa. 

VALUABLE PROPERTY AND WATER 
Power for Manufacturtng PurpOe •• for Bale. The 

Belvidere M"nufacturlng Co. will oller at publIc .ale 
on Frlday, June !"At nextt t,helr propertv at Belvidere: 
Warren Co., New Jerley. The buildings are almost ne .. 
And In good repair. Water power abundant and relta. 
ble. Advantages for manufar.tOrln
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L IDEKE UlU· 

© 1874 SCIENTIFIC AMERICAN, INC. 

MACHINES. &c.. 
IU.ILBOAD, CARt and A&BJ' 
QULTURAL SHOPS &C., 

W-Superlor to a� In uae. 
J.A. FAY &LiO • 

=� CINCINNATI. Ohio. 

UAf1HINERY 1I�,ror�:lar:Uci..¥lt�C-i 
D1 II J <It co. 10 Ve.ey Bt .. Nflw York. 

1882. SCHENCK'S PATENT. 1871 
WOODWORTH PLANERS 
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SONS�atteawan. N. Y. and 118 Liberty St., New York. 

ALL KINDS OF IRON AND STEEL DROP 
FORGINGS made to order. NRW ENGLAND 

OTOR AND MIlWER co .. Hanburv. Conn 

PATENT PARALLEL 

MachiniSt'S Vise, 
KA.NUFAQTUBED BY 

HARRISBURG FOUN­

DRY AND MACHIN£ 

COMPANY. 
Harrisbure, Pa. 

-<l-

MURDER Will out! Truth Triumphant ! Agent 
old and young, male and female, malte 
more monev aelllng onr Freneh and 

American JEWELKY BOOKS & GAMES, tban at ,ny 
tblng elBe. Gre.teBt InducementB to Agent. arrd·J:\ur­
chaBers. CatalogoeB, TermB, and full partlcullt,rBt sent 
"REE to all. AddreBB 

P. O. VICKERY, Auauata, Maine. 

TDADE MABI> l'A:rDTltD. 
.The beat and eheapest PalDt In the 

world for Iron. TiD or Wood. For sale by 
the Trade everywhere. PRINCE'!; METALLIC 
PAINT 00 .. Manufacturers,96 Cedar Bt., New York. 

eA. UTION .-Purchasers and consumers are cat1.­
tioned against imitations of our l\IETALLIC PAINT. 
All genuine PRINCE'S JIETALLIC r'AlNl' will 
bear our nama and trade mark ou ea.ch and every 
package. Send for a circular. �ASH, Planing, and Lumber Factories can 
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UBe. RlllttB very low. TURNER,49Ntb.i!d 8t.,Phlla.,Pa. 

LATHE &: MORSE TOOL CO., 
Worcester, MaBP., ManufacturerB of 

MACHINISTS' TOOLS 
Lathe .. , Planer ... Drill ... &e .. &c. 

Superior to any modifi­
cation of the trip ham­
mer. Simple, Efficient, 
and Cheap. 

� Send for Circu­
lars and price. 

Addrel!s 

W. L. Chase & Co., 
Dll &; 9" Liberty St .. 

lIit>_Yuk 
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