
Advertisements will be admitted on this page at the rate of 
$1.00 per Une for each insertion. Engrvlngs mc�' 
head advertisements at the same rate "er Une by meas· 
urement, as the letter-pre88. 

A CHEAP, durable, and light permanent 
Roofin for Rail Road De ots, En ne Houses oundrles, elc. Also, Improve:I' Sheathfng Felt and g meral ROOfillt materials. Descriliivc Circular I Sam-

PI�oa�.5��'i.l!�"ent.c;'�lbertY �t�!:'f��k. 
1100 SAVED IN LEARNING 

THE NONPAREIL TELECRAPH APPARATUS $ 8 lnelndlng Key, Sounder, Battery, CheDltenls, Wfre, also, aD ILLUSTRA.TED INSTUUCTION nOOK I Get 
It and tea�h)'uurself. 1000 Bold In 1872. Sendf(lr L1reular. 

(P.O.BQx60IO.) F. L. POPE & 00.,194 Fulton St., N. Y. 

M ERRILL'S DROP HAMMERS-Two, of 
i. Six Hundred pounds each. One has Gulllard'S Improvement. KELLY HOWELL & LUDWIG . 

-
wi Market Street, Philadelphia, Pa. 

Machinist's .- Tools EXTRA HEAVY AND IMPROVED. ' 
LUCIUS W. POND, MANUFACTURER, Worces ter, Mass. Warerooms, 98 Llbert��tg��ttil�KI��:kAgent. 

Jtitutifit 
MICBOSC OPIIS, 
For Scientific Investigations and the Entertainment of the Family Circle. Illustrated Price List sent free on application. MCALLISTER, Optlclan,49 Nassau St.,N.Y 50QO AGENTS WANTED.-Samples 

sent free by mall with terms to clear from $5 to $ 0 per day. Address N. ii. WHITE, Newark, N. J. 

Malleable Iron. Having recently added to our works a Malleable Iron Foundr, \ we solfclt orders for stated s'f,j'plles of MALLE, B
"*frI�W�I<£tEjllN$hJ;�.NT���LITY OF 

Being ourselves large consumers of a fine qualltli of ��:�I �t��rf: partiCUlaM�tee6�t �lir�E'Ciif J0c.;J.at 
New Haven, Conn., Oct. 1st., 187_2. _____ . 

TO IHVIIHTOBS. 
The" Consolidated Fruit Jar Company," 
��:!�:d sri'rsrl��p��cl����� lr�JI����act���� ����: clalty of getting up Samples or Models as �eslred. Hav· Ing connected wltli our Manufactory a Machine Shop, we 
f��I�r;�e':,�¥�:;:: fi"&:��: � t��gH����ft, ¥'re���r"e�� 4J Warren St., N _e_ w_ Y_or_k_CI_t,,-y_, _ _______ _ 

FIRST PREMIUM (MEDAL) AWARDED IN 
1S10, AND ENDORSED BY CERTJFI­
CATE FROM THE AMERICAN INI!!TI­
TUTE IN 1S11, AS "THE BEST ARTICLE IN THE MARKET." 

�lUttitau. [DECEMBER 7, 1872. 
Address 

PETER COOPER'S The Wheat Field of America! 
H;:::o:i==:�:e:::�F:�G::::::: iRefinod Naals' Foot Oil olfers for sale Its Lands in Central and Western FOR FIRST CLASS MACHINERY. ' 
Minnesota, embracing: 1. The best of Wheat Land ; --0--2. Excellent Timber for the Mill, the Farm, and the Fire It contains no gum or acid, and Is warranted pure and 
8. Rich Prairie Pasturage and Natural Meadow, watered e�}�:�il�e:f ��WBO��ilng Slip, New York. by clear Lakes and running streams-In a Healthful Cil. , -=== _ __ ==:-_�'--c:--'-'--c:- _ _ -=:::-:: __ 

mate, where Fever and Ague is unknown. 
I Th T · t c Grain can be shipped hence by lake to market as e ani e o., cheaply as from Eastern Iowa or Central illinois. Cars 

now run through these Lands from Lake Superior to Inventors and Builders of Special Machinery Dakota. Price of land close to track, $4.00 to $ 8.00 per connected with Emery Grinding. 
acre; further away, $2.50 to $4.00. Sey,m Years', Solid EmerT. WheelS! f rom )fi Inch to 2 feet In diameter 
Credit, Warrantee Deeds; NorthernPacific 1-30 I ���YR��\��$��1tb��� ��� ��O���'$w.' ��cr�N'.:'o'l. ��g 
Bonds, now selling at par, received for land at $ 1.10. Machines made to order. SEND FOR fLLUSTRATED 
No other unoccupied Lands present euch advantages to C����l:PQ�S��t�i���I�i���P:Stheir factory and settlers. Machiner�, 'THE TANI T E 00. are now (September, 

SOLDIERS under the New Law (March 18'12) get 1872) enab ed to triple .their former productzon" and to 
160 acres FREE nesr the railroad, by one and two years' r::.�fi% ���7iJ�'JJ:R'JJ"JI1JF'Jfo(j!'llg'b'V,r .i1�'Gg��; 
residence. "J.�t��lJJ:d�N;;elr���·}J;t� :::e�'n�y J!::g;;s�!.�eir own 

Address THE TANITE CO., 
Stroudsburg, Monroe Co., Pa. 

TRANSPQRTATION AT REDUCED RATES 
f urnlsh�<tf.r6m all principal points East to purchasers of 
Railroad' Lands, and to Settlers on Government Ho?,e. TB� TA ..... IT� CO'S sLtlli.de. Purchasers, their wives and children, carrIed I 

.g A� .g • 

free over the Northern Pacific Road. Now Is the time E ME R Y W II EEL S and EM E R Y 
for Settlers and Colonies to get RaIlroad Lands and Gov· G R IN DIN G MAO II IN E S 
ernment Homesteads close to the track. 
·�Send ·for-Pamphlet containing rnrrmrurmattou,-map 
and copy of New Homestead Law. Adt;ress: 
LAND DEPARTMENT, NORTHERN PACIFIC RAIL­

ROAD, ST. PAUL, MINN., 
OR 23 FIFTH A VENUE, Cor. 9TH ST., NEW YORK. 

�:I:,� sJ:�ro f�!. °1� ���Nb� NELL & CO., �7 Warren St.,N.Y. 

MAHOGANY, 
ROSEWOOP.J,..,FRENCH WALNUT, SATIN WOOD, HUJ.'lI:tARIAN ASH, CEDAR, ETC. 

Large and Choice Stock Foreign and Domestic Woods,ln 
VENEERS, BOARDS, AND PLANK. Imp orted and Man ufactured by B . GEORGE W. READ & CO., 

MIll�nd Yard 186 to Mt,�1s11t� �o'i-��rh�rtR. N. Y. 

Orders by mall promptly and faithfully executed. fFSend for Catalogue and Price List. 

�.li"A�'i!'lIW It:&'i:l'GE'}PS� 1�I'\..it& Fl����� ��r�ag�y 
NILES TOOL WORKSE Cincinnati kf. E. INLOES & CO. 
���a'��e;dwr,:d.E:' J�T�.f�! A*jj�Jl;�� 'tl�im��. 
�r.r�krea. t��s�����. & CO., Hamilton, Ont., Canada 

THE ¥ANITE CO. have 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. 

TBII TAHITII CO.'S 
�08N�::tiL�t �M�ils��� 'WJeh a1v�:':��?ve��e;,i ']hOCk) Chicago, who are also Exclusive Western Agent, for the New York Tap and Die Co.'s goods, and Dealers ers ln Rallway,Mlll, and Machinists' Supplies. 

PANCOAST & MAULE' 
PHILADELPHIA PA. 

IMPROVED CAST IRON 
PTTE HEALD & SISCO ASBESTOS ROOF COATING ASBESTOS BOILER MCNAB & HARLIN .L.L FELTING, ROOFING AND SHEATHING FELTSilAS. Manufacturing Co., Manufacturers of �RADIATORS� � .. ; � ¥��T�1l-ll;:C�LTUM, ASBESTOS BOARD, AS ES· BRABS COOKS 
� � D�:l!,�!.o';tr.escrIPtive Pamphlets,Prlce Lists, Terms to 

WR���:����N 1>���R
A��F��:iNGS. � H. W. JOHNS, p.. � 5 Establi8hed ( New Omces,87 MAIDEN LANE, cor. c!tl!lounst.rated CataIOgs u6eJaOnHdNPriScTe'R·I IEs,tE f Tur';',1 EshW edyO OnRapP.Il' e ����._5 ___ ��I.D-=ST=R=E=E=T=,=N=e=w=Y=0=rk=.====w====== �, H. 

i The Beautiful NATION.AL WIRE MATTRESS. 

� 
P AT"IR'-'rI8X:I�IfJ'tr��A�N�rrps, 

ARE USED ALL OVER THE UNITED STATES 
and the Canadas, and also In Great Britain. Send 

��r ��le�::cl811f�t'i'!��e�:m��J�krii�����iJUfm��g�{��8� Brlck·makers, Distillers, etc., with twenty .pages of the stronJ;est possible testlmon� 6TenBa�es of references.) 
, . tJ-'fg� 1�.fs����?OOk t� e' FI�s�'t!�m:ii il' t6. recent Louisiana State Fair, over the most celebrated 
fne:��'1r�:l*�i!sl��:n 1� �h�¥e��r�g����: �nrillu:; 

The ONLY BED MADE HARD OR EASY at WILL. 

WOVEN WIRE MATTRESS CO., Hartford, Conn. Sole Manuf acturers. 
SEND FOR A OIROULAR. 

SEND fOR CIRCULAR. 
J US T  PUBLIS H EIJ, 

A TREATISE ON 

WOOD WORKING MACHINERY With over one hundred plates and engravings of English, French, and American Machine s. With a Hlsto17 of the Origin and Process of Wood Machine Manufac· ture since the Year 1790. �_ _ 

f r�o�O�y °1{c�w;��:,stnii.I��:&��a��.(11f'if�:lhs��d Street, Ph�r..deIPhla, Sole Agent for the United States. 
-

DialllOnd -Pointetl 
STEA1VI DRIJ.4LS·.· 

" ..... .,. r 

IHE adoption of new and improved applica 

an Irrlgator,lt Is unrivalled, both for cheapness and em· clency. It also makes a splendid Fire Pump. 

MORRIS, TASKER & CO., 

tlons to the celebrated Lesch:ot's Patent,have made t ese drills more fully' adaptable to' every variety of ROCK DRILLING. Their unequalled emclency and economy are acknowledged, both in this country and For -sale btl: WILCOX & CO., 59 Fourth Ave., N.Y.: AMOS HILLBORN,44 North Tenth Street, Phlladel· Europe. The Drills are built of vN,l0us sizes and pat. phla; THOS. . HANSON, Baltimore; fflM�&s.f:c<£i�lj,}lkEEJ§� North Sixth Street, st. Louis, and by �';:W�::li� �r¥
HWt�H�8TF

f� fIJH�'!,dJ't'f{ r:lJ' 
MANUFACTURERS OF 

AMERICAN' CHARCOAL IRON 

Boner Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM, 
W ATER, AND OIL. 

nrSteam and Gas Fitters' Supplies, Machinery for Coal Gas Works, &c., &c. 
NO. 1li GOLD ST .. NEW YORK. 

WIRE ROPE. 
J O H N  A. R O EBL I N G'S S O N S. 

MANUFAOTURERS, TRENTON, N. J. 

FOR Inclined Planes,Standing Ship Rilrging, 
Bridges,Ferries, Stays. or Guys on Derricks & Cranes, 

a�J,({u�fJ'r�"or'lJ'gpc���s sOfeg�Y��re�g�nIr;l�e�l�h��I�f. Ing rope of all kln:f. for �lles and Elevators. Al.Pll for c�i.��fef�';t':r\fJ'n�:;:'Is:l'o<1" ��h�����o�:'WI��' Ro��s. f",{ farge stock constantly on hand at New York Warehouse, No. 117 Liberty street. 

American Saw 00. 
N� .. td

Fs"tVe�t�t�:�,�:;�r 

MANUFACTURERS OF 

PatentIovable Toothed 

CIRCULAR SA is, 
Patent Perforated 

Circular, Mill, 
AND 

Cross-cut Saws. 
rr-Send for Descriptive Pam· phlet. 

PO UND OF TEETH SA WS 

PORTLAND CEMENT, 
OF the well known manufacture of John 

Bazley White & B rother� London, for sale by 
JAMES Bl<AND,55 CUIf St., N. Y. 

SUPIIB-HIIA TIIBS Save fuel, and sUPIIIl; DRY steam. Easily attached to 
any boiler. NRY w. �Ul!�:rflsl::,n§��"fork. 

P t For Ovens, Boller :flues, 
yrome era. Blast furnaces, Super. 

Heated Steam, 011 Stills, &c·IE�"fsw. BULKLEY, 98 Liberty St., New York. 
-��--�-

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of one per cent Its value, and by Its use Vacuum Pans are 

rnn with full vacuum without Air Pump. Send to WM. 
�J'���pa�y �.:f1�'lfal��N.B��tFgr !�rr��I�r:.°nal call, or 

od$75 to $250 per month, :ii:ll:;.hde��. 
!Klrl� ��*��d1\':&l¥tyG�il�l�� INr��il� C�?f; 
s::IMachtne will stitch, hem, f ell, tuck, quilt, cord, bind, 
�brald and embroider In a most superior manner. Price 
t>only $15. Fully licensed and warranted for five ·years. po We will pay 1,000 for any machine that will sew a 

stronger, more beautifnl, or more elastic seam than 
"'ours. It makes the "Elast ic Lock Stitch." Every 
.... second stitch can be cut, and still the cloth cannot be 
I'Ipulled apart without tearing It. We pay Agents from 
G) ,75 to $250 per month and expenses, or a commission 
.-_from which twice that amount can be made. Address 
QlTSECOMB & CO.,B osto!" Mass.; Pittsburgh, Pa. Chi· 
<cago, Ill. or st. Louis, M.O. 

srr��gf�?� !�:� Jgl:h���a\�nfru��St07�a�:'tti':��n�r�t�� In \ise, renders It undoubtedly the most economical. We are als, the sole manufacturers of the CELEBRATED COL' 
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc., of the most approved styles. Price lists mailed-on '1f,pu. cation to Try street, 2d and 8���e1f.�:',LAil���ir.-Pa. 190 S. Canal st., Chicago. IITStocks of this Shafting In store an d for sale by FULLER DANA & FITZ, Boston, Mass. ;GEO. pLACE & CO��12 6 Chambers street, N. Y. _PIll;RCE &; WHALlJ.'<G, Milwaukee, WI •• 

UTE In hard rock. Tb�y are adapted to CHANNELLING 

Al R I" bI 
GADDING, SHA FTINGli TUNNELLING'Eand °8en cut 

ways B la B. �rl\h\lI�F t�&��PANBR�It�lR��S� �1�� c61i� taken out, showing the character of mines at any depth .  Used either with steam or  compressed air. Simple and durable In construction. Never need sharpening. Man· 
Wright's Double-Acting:Bucket-

UfT'ii'E''lblfiERICAN DIAMOND DRILL CO., 

STEAffpUMPS. co1iEifiliG 
Made by the Valley Machine CO. 

EASTHAMPTON, Mass. 

co., 
ENGINEERS, 

Works, f oot of East 23d street, New York City. 

Steam Pumps, 
Adapt�d to every possible duty. Send for a Price List. -=--C�----C--=� 

NILES TOOL WORKS, 
131 WEST SECOND STREET, 

CINCINNATI, OHIO. 

MACHINISTS' TOOLS 
OF EVE RY IJ ESOR1PTI Oh. 

Union Stone Co., 
Patentees and Manufacturers of 

EmeryWheels & Emery Blocks In size and Form to Suit various 
Mechanical Uses' GRINDERS, SAW GUMMERSI DIA· MOND TOOLS, and WOOD S PA TENT KNIFE GRINDER, �f{e�1t�!������� Cutting, Leather Splitting, and al 

OFFICE, 16 EXCHANGE' STREET, Boston, Mass. 
BRANCH OFFICES ( W. S. Jarboe, 98 L,lberty StreethN. Y. 5 502 Commerce Street,Phliadelp Ia,Pa. fFSend for circular. 

TODD & RAFFERTY, Manufacturers of 
Steam Engines, BOilers, Flax, Hemp, Tow Bagging, Rope and Oakum Machinery. Steam Pumps and Govern· 

ors always on hand. Also Agents for the New Haven Man· nfacturlJig Co.'s Machinists' Tools. nrWe invIte espe· clal attent Ion to our new, lmprove<!,..Portable Steam En· sipes. Warerooms,lO Barclay .t. \'Iork.falerson N.J. 

cg�'f�so\eJ%. &Mft�,nr.f�f l�i. 2�ar�f,1I§f1�:I�EN.f.E 

ISAAC s. CASSIN, Engineer, late Chief En­aineer of the Philadelphia WaterWorks, No. 481 Race t.,l'hlladelphla, Pa. Water Works constructed! Surveys and Estimates made, Drawings and Speclficat ons, and all kinds of Hydraulic Machinery and materials f urnlslrec. 

FOR SALE and EXCHANGE-Sahlstrom's 

Add��JI�lltrI��ii�cM;�l;;r��£ft��\.'.i�?omb'Lleaner. 

NOTICE TO BRIDGE BUILDERS AND 
ENGINEERS. In pursuance of a resolution of the Select and Common 

��eu::'�lre't ft�: a c��rd"ie ��I�ao�eiE�I�hi�ag�:���J;!:r�!�r in width, across the Schuylkill river, at Girard avenue. 
��eID�'1?�t�� �rfhmJ�ieo��e�.;�g��i8�� �{1����fgcI�J: 
��iri��fi�:,m;;bseJr�i¥s?��8�'i,'1,�i.;'u���lr��b�I��:dt�g Counclls for f urther. Rctlon . . Plan and profile of the site may be seen at thIs omce. SAMUEL L. SMEDLEY, Chief Engine er and Surveyor. 

Working Models -
t-r��;:�rrlmental 1tj����)l;fiN����2 �e;IT��gi.�*�t.to 
IRON PLANERS, EN-GINE LATHES, 

Drills, and other Machlnlsts'.T.ools, of sw,erlor qual· 
U�n °ann�ap�c:��:�';:�i�\;w F�� '��l":ANUf £6�C{?tl: LNG CO., New Haven, Conn. 
THE" Scientific American" is printed with 
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