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Advertising Agent. Address 

PETER COOPER'S 
AdvertisemenU, 10111 be aamltua on this palle alike rate qf 

81.00 per line 'for each Insertion. Nngrvlngs' ma:' 
heaa a<!verllBements at the . same rate _ Une blrmeas· 
urement, as the letteropreBS. 

The !)alue of Ihe ScIENTIFIC .A.HlmIClAlr IU an a<!vertl81ng 
medium cannot be over.esumatea: Its circulation Is te 
times greater than that Qf an1l8lmllar Journal now pub. 
IIshea. It goes Into all the States an<! Territories, ana" 
rea<! In all the prlnclpal librarles ana reaalng-rooms of 
the worla. We Invtte the attention Qf those who wish to 
make theirbuBlnuBknown to the anne:ted rates. A bu8I
neBS man wants something more than to see hill aaver· 
tisement In a printed newspaper. He wants eirculatlon. 
If It ISlDOrth 25 cents per line to a<!verUse In a paper qf 
three thoUlan<! circulation, It "worlh �.'75 per line to 
aav.l'tls. In one of fortl/·f/ve Ihonsan<!. 

AGENTS WANTED.-Address . LATTA & CO., Pittsburgh, Pa • 

. ·REYNOLDS & CO. 
MANUFACTURE 

Screws & Bolts 
For Machinery of every variety. 

ALSO 
Bridlfe and Roof Bolts. 

STEEL" IRON SET SCREWS' 

. tor����l{es.tJ
s
:;e�:���.I:� 

No. 145 East St., New Haven, Conn. 

MAOHINISTS'TOOLS 
NEW PATTERNS. 

ENGINEMiTHE��r�ls PTt�� kILLS ' MIt WHEEL' & AXLE MACHiNERY. &c. 
NILES TOOL WORKS, 

CinCinnati, Ohio. 

KEEP YOUR BOILERS CLBAN. 
-

ANTI LAMINA 
pr�vents and removes scale In Steam Bollers-<1oes not 
HlJure the Iron. In use over five years. 

. J. J. ALLEN, Patentee. Phlladelph!,a, Pa. 

R. ANSOM SYPHON CONDENSER perfects 
and maintain. vacuum on Steam Engines at cost of 

.one per cent Its value, and by Its use VacuIUD Pans are 
lr,ttn_ With full vacu1im without Air Pump. Send to WM. 
ALLEN. 51 Chardon St;,.B08ton. for a personal call. or 
ibe Company; at Bnlfalo, .N. Y .• for a clrcular. 

MORRIS, TASKER. & CO., 
MANUFACTURERS OF 

AMERICAN CHAROOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM, 
WATER, AND OIL. 

IITSteam and Gas Fitters' Sup piles. Machinery for 
oal Gas Works. &c •• &c. 

NO. 115 GOLD ST .. NEW YORK. 

BUILDERS 
Anwrican Saw 00. 

No.1 Ferry Street, corner 
Gold Street. Ne'\'F York. 

JIAliUIf' AOTUBBB8 OF 
Patent lIlovable Toothed 

CIRCULAR SA is, 
Patent Perforated 

Circular, Mill, 
ABD 

Cross�cut Saws. 
IITSend for Descriptive Pam· 

plilet. 

it * * ONE PO UND OF TEETH SA W8 

(ESTABLISHED 1e43.) 

Theile Anvils are mauufactured:at the oldest AJi)'1I Factory In this country
i
and for the past twenty·five years 

have maintained aa excellent reputation among Blacklmlths. Machinists. Too Makers. &c. They are superior to 
the hest Engllsh;or other Anvils, on account of the peculiar procels of their manufacture (Invented. and used only 
by t¥:e 
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tAsT STBBWhlch. after beln accurately und, 

Is hardened an�gIVen,the proper.1emper for the heaviest work. The horn1s cDvered with .n� Its extremlfF'm"de 
entirell/ or8teel. The �dy of the-AnVll is of the strongust grade of American Iron. to W-hlC.h the cast steel face Is 
warra"tea to be IhoroUflhlllwelaea an<! not to come 0,0'. 

The best of Englls\l. anvlls. after a time, become hollowing on tile face by continued hammerlilg In use. on 
account of the fibrous nature of the wrought Iron-causlng It to" settle" under the face. . 
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rebo��:b th:{'iece forg,r.d receives the full e'ifict of tbe hammer. Instead of a part of the blow being wasted In 
Z:�'kiit'r,g� '}."c1= ",,�:Jflfh�=�::: ��a� :,.r�li-e�:::����o��hTI��n 
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'FISHER & NORRIS manufaeture to speCial order, Anvils for Saw Makers Flle Makers, Axe Makers, &c.; allo. 
Copper Smiths', SllverSmlths' and Tlnman's Stakes and Blocks, with hardened and Wllshed cast steel faces.i.al.o. 
the well known Parallel Chain Vises. Sold by: New York-Messrs. Clark. Wllson & Co .. ; Russell & Erwin manu· 
facturlng CompanI'; Dnrrle & Rusher. Boston- George H. Gray & Danforth. Phlladelphla-James C •. Hand & Co. 
Baltlmore- W. H. Cole. 

PrIce of ANVILS weighing 100 Ibs. to 6OOlbs •• 11 cts. per lb. 
Smaller Anvl�o�'� Minims.',) 

1 2 S 4 5 6 9 
welgh�fc:�'�MO lb. �.�. fs.�· :g·LJl· �·LJl· fJ·LJl· fJ·Rl· 

7 
701h. 
,9'00 

8 
BOlb. 
,10-00 

90 lb. 
,10-50 

A.- S. - CAMERON & CO., 
ENGINEERS, 

:::;'��'N���ri'r� ��. 2Sd 

Steam PumDs, 
Adapted to every possible 
duty. 

Send for a PrIce List. 

lYIIOBOSO OPBS, 
For ScientifiC Investigations and the Entertainment of 

the Famlly Circle. Illustrated Price List sent free On 
appllcatlon. MCALLISTER, Optlclan.49 Nassau St.,N. Y 

�O�O AGENTS WANTED.-Samples 
sent frOle by malh with terms to cleadrom 

to I) J;>er d!'Y. ,A-ddre.ss N • .tl. WHITE. Nll.W,,!� �.J. 
i 

Damper Reg. Pat. Gage Cock8. Water ..... ,." . ...... � •• -

eS-· 
Scnd for Circulars. MURRILL & KEIZER. Balt •• Md 

MAHOGANY, 
R8BEWOOD PUNCH W ALIn1T BATIN 

WO D, HVNGARIA1'i ASll, CED�R, ETC. 
Large and Choice Stock Forelgu and Domestic Woods. In 

VEDE!�o'r !�����£i.! !I�LANX. 
GEORlE W. READ &: CO •• 

1'" &: 1"'!l Centre St.., N. Y .  Mlll and Yar:h 186 to  200 ewls St .• cor. 6th.E. 1<. 
�'if:nW"f�LI�Y�������l?il� 

executed. 

II EACH'S Scroll Sawing Machine,lmprovea 
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ll�r. Addre8.�. L. BEACH, 90 Fulton St •• New York. 

WINDOW GARDENING. .......... �------

Free,Free! SEND FOR -4 SPECIMEN COPY. 
The La.dles' FloraIC ablnet.-A beautiful new Home Paper. devoted to 

Flowers. WlndGw Gardening. and Pictorial Home Reading. Exqulsftelylllustrated. Specimen c'iJlle. free to every !tower·lover In, the country. Only '75c. a f.ear. and a 
pac
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tureOl'l>\antj, Bulbs. an�lowers for In'doors; the han48.omest ever publlshed. 
PrIce, ,1.1;0. Book·stor88 have It. ' - '  

Ever' Woman Her .Own· FIDwer .Gardener. By Daisey EyebrlRht. 
�r ��� fl ��'{h

B
¥f.

k on Flower and Out-door Gardening for LatHe& PrIee,&lc •• 

The Ladies' �abinet Initial Note Paper. rose or vlolet·tlnted; your 
������

l
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np;;���)&�:'t,�.�me present; highly perfnmed; attractive 

s en!?t�mP��:rrsr.t Clnb Rates. Every paper. 25c:to 5Oc.lesB than full price. 
The � orticllltnrlst.-A hand80melylllustrated Magazine, devoted to Archl· 

tecture. Flowers. Gardening. Fruits, and Cottages. O'n trial 8 months. 000.; 
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�r�8pectn8 and Premlllm Lt.t of all the ahove free on 

receipt of stamp. · . . 
HENRY T. WTlJ.JAltS, Proprietor, 

. 6 Beekman Street, New York 

FIRST PREMIUM (MEDAL) A WARDED IN 
1M8, lAND BNDO¥'" BY .C.,,.t-:n
CATE FROM THE AMERICAN INSTI-

. TUTE IN lSn, AS ' 
. 

"THE BEST ARTICLE1N THE MARKET. " 
��¥r:Jolo��V:G cg�I�:tEf.!l1r:Jo/Ef.psIL1: 
BESTOIlJSPHALTUM •. ASBESTOS BOARD.' ASBES. 
TOS Par ... R. &c. 

.
-

Send for Descriptive Pamphlets. PrIce Lists, Terms to 
Dealers. etc. . 

H. W. JOHNS, . 
iEBtabll8heai New O1Ilces�87 MArDEN-LANE. cor. 
� In 1858. 5 GOl.D "TREET. New York. 

. SUPBB-JlBATIIBS. 
Save fuel, and 8uPJ!lI DRY steam .. Easlly, .. ttached t

.
o 

any boiler. HENRY W.BULltLEY .. ·Enll'ineer. 
86 Liberty "t •• New York. 

� te For Ovens, Boller fiues. 
.. y .. vme rs .. Blast furnlices. S�per. 
Heated steam. 011 Stills, &c. :.Ji}if.t.�B W. BULKLEY. 

lJtlL)berty St" NeW Y<,rk. 

Union _foJ'''''''�'V 
Pate

_
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. GRINDE:s"�lW�ir��RS �IA • � .. iIII.�'" '. MOND TO'oLS. and WOOD�S PA . TENT KNIFE GRINDER. 
��e�:t��'Yrn��� Cutting. Leather Spllttlag. and al 
OFFIOR.1:1'EXOlIANGR STRUT. Boston. Mass, 
BRANCH OFFICR8 i W. S. Jarboe, 98 Llhe�y .street! �. Y. 

5 /i02 Commerce Street. Phlladelpma.Pa. 
ITSend for circular. 

od.875 to 8250 . per month, :::;r.:.� f • 

!mal:!i' to Introduce the GENUINE IMPROVED CO�. 
RlI�ehi::::l\r s�tcfi'��re1rru�k���If.�d. b'g

l
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CIS braid and embroider la a most 8upenor manner. Price 
tio;.ouly '15. Fully: licel\'sed and .warranted for five years. 
�We Will pay 1,000 fur any _chlne that wlll sew a 
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"second stitch can be cut, and stllrthe cloth cannot be 
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led-,�p!lort .witllouUearlUlf·lt. We pay Agents from �: -=l����f�t'�.�o::t:
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cI��?� :r��·i!':.'!��:.r-·; Pittsburgh. Pa. Chi· 

IODD & RAFFERTY, Manufacturers of . 
Steam Euglnes. Bollers. Flax. Hemp. T"w Bagging. 

ope and Oskum Machinery. SteamPulilps and Govern· 
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clal atteutlon to our new. improVed
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BInes, Warerooms. 10 Ba�la.r st, . or!!:. Pl!terson N,J, 

© 1872 SCIENTIFIC AMERICAN, INC 

Rofinod Noats' Foot Oil, 
FOR FIRST CLASS MACHINERY. --0--

It contains no gum or acid, and Is warranted pure and 
e
W!j�:�I�

e
::��Wfu�ilng Slip, New Yerk. 

TBB TARITB OO.'S 
EMERY WHEELS and EMERY 

GRINDING MAOHINES 
Are �t In Stock. and sold at Factory PrIces. by 
�f..\s .fJNL \..g��

R
Jti.�i!.Jll��. i�&'t'BE��� 

Baltlmore-·J. F. JEWETT & CO., MoblleJ. HAWKINS & 
DODGE. Newark N. J., and E' ANDR ... WS. Wllliams
port!.:pa. C. BLACK & CO •• Hamllton, Ont •• Canada 
al�'kt!p'AY'r"*'f?8�'liave no Agencies In New York or 
New England. 

THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 

TIII1 TARITB OO.'S 
GOODS'are k,ept In Stock and sold at FactOf'1/.·Prfca. � CHAMPLIN & ROGERS. 1M FIfth Avenue, (Vermonl 

fo�t� �::v.;r�¥ a�r:J
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ers In RaIlway. MIll, and MaChinists' Supplies. 

PANCOAST & MAULE 
PHILADELPHIA PA. 

IMPROVED CAST iRON 

-...RA D IATO RS� 
SEND FOR CIRCULAR. 

!!�.�!�r;�S�LfmfR�!esC��e�!:�t! 
fuel. Send for circular •• 

Asbestos Felting Co. 
NOli. 316. 3 l!!�; 3�, 322. Frllnt St., N. :t. 

IT Asbe8t08 iIi &If quantl",es ana qualities for sale. 

ISAAC S. CASSIN, Engineer, late Chief En
gineer of the Phlladelphla 'WaterWorks. No. 4S1 Race 

St.�l'hlla. d. el�la. Pa. Wat.,er Works constrncted •. Survey! 
anu E8tlmat s Jl\l\de; Drawlpp and Specifications; lIJi9 
all·klJidli'Of·. idlc �en'IQ!.d.IIjQterla18 furQlshe.c!. 

THE adoption of new and improved applica 
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economy are aclt:nowledJfed, bott In thl8 country and 
Europe. The Drills are linllt of various Slze8 and pat· 
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UTE In hard rock. They are adaptl'd to CHA.NNJi:LLING 
!lAnDING. SHAFTIN'G:, TUNNELL. ING. and open.cut 
work .... alsO .... to DEEP J>ORULG FOR TESTING THE 
VALuE 01" MINES AND QUARRIES. TEST COllE. 
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durable IlL con.tructlon. Never need sharpening. Man· 
ufactured b'y� 

THE AmERICAN DIAMOND DRILL CO"
k

' . . No. 61 Liberty St., NewYor 

Always Roliabl0. 
.IW.t,�h"" DOllble-Actlnlf:Bllcket

Plllnlfer. 

STEAl PUMPS. 
Made by the Valley Machine Co. 

EASTHAMPTON, M ass. 

'STEAM BOILER AND PIPE 

COVEBaIIlG 

WIRE ROPE. 
�()HN A. R O E B L I N G' S  S O N S, JU.lfUFAOTURJ:B8, TBDTOlr, N. J .. 

VOR Inclined Planes,Standinlh Shi&Rill:ging, 
\\i1���:s.���O��fO���I�Ud

e
yt';n�ttga�

s. 
Conduct.rs of �op'per_ 8peelaf at tlon given to hol8t: 
Ing rope of all lIlMl for Mlne8 and vators. A'pply for 
elrcular, glv�i and other InfQrmatlon. !lend for 
pamphlet on 8slon of Power b;v_ Wire Rope8. A 
arge stock constantly on hand at New York Warehouse. 

No. 111 Liberty street. 

IHE .. Scientific American" is printed with 
CHAS. ENEU JOHNSON & CO.·S Il1'K. Tenth a/lll 

.lI!b�r�Hts., Phllsdelphl, 1l�1l GIl a-iIlJlst" N� ¥iir� 
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