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ON ROCK BREAKERS & ORE CRUSHERS. ROOTS' NEW IRON BLOWER. 
(THE "BLAKE" STY LE.) 

METALS. 
Im�:::r\V:l?�j��, O:ss�:l:�:' A�:Jt:s\s����ng, 

This machine has for twenty rears stood the TEST, and found to be the best one made for breaki� all kinds of hard and bnttle substances, such as ORES, QUARTZ, EMERY, etc., etc. 
ma��e,.s�p��se�etfs'ii�r��uF:�t�::.enty years connected with the manufacture of this 

. --FARREL FOUN])ltY AN]) ,'lACHINE CO., Manufrs., Ansonia, Conn. -_ ••••• _------------ « Bauerman.-A Treatise on the Metallurgy ot Iron. Con- i taining Outlines of the Historl of Iron,Manufacture, W 0 Methods of Assay and AnalysIs of Iron urea, Processes of Manufact ure of Iron and Steel. Illns. 12mo, $2.00 B¥i'o����a��g���p%��h�r����aY68¥iI��� 'f:lii,o��i.� Byrne.-The Practical Metal Worker's Assistant. Com� prising :\H�tanurgic Chemistry j the Arts of \Vorking all Metals and Alloys; Forlting of Iron and Steel; Hardening and Tempering; Melting and Mixing; Casting and Founding j Warks in Sheet Metal j the Processes Dependent on the Ductility of the Metals; Soldering j a.nd the most improved Processes and Tools employed � Metal Workers. With the ap lication of 

RTHINGTON STEAM PUMPS,i 
OF AI,L SIZES AN]) FOR ALL PURPOSES. 

HENRY R. WORTHINGTON, 
239 BROADWAY, NEW YORK. 88 WATER ST., BOSTON. 709 MARKE'r ST., ST. LOUIS. 

��s�::t 'liy b'fi;��'Ner�!�ur¥o PI� pendix. containing the Mannf heet 
NEW YORK BELTINC AND PACKINC COMP'Y. 

Iron, Bv John Percy. rr'he M a eable Iron Castings and Improvements in Bessemer Steel. By A. A. F'esquet. With over 600 engravings, $7.00 
Da vies.-A Treatise On :\<letaUiferous Minerals and Min .. 

'rhe O ldest ami Lar gest Manufacturers of the Original 
SOLID 'VULC.A.DWXTE 

EMERY 'W'HEELS • ��ille��l?ii:1 eS�Qri�:ri!:�:d' �tft��fffi �nl�����50��: Illustrated by 148 engravings of Geological ll'ormations, 
���\��e �f��r��rt� �f?h:r:g�id,erYI �rawn. from$J.�8 

A 11 utileI' Idnd� Imitatio ns and Inferior. Our name is stamped in fun upon all ou.r' stanclard BELTING, PACKING, and HOSE. 
DeKoninck.-Dietz.--A Practical Manual of Chemical Address NEW YORK IIELTING AN]) PACKING CO .. 

t,��\�rfr��'h�::,"t[��r�t�n�prJi'b<1,.: 1���,Wi'o':fgatit 
JOHN U. CHEEVElt, Tl'eas. NEW YORK. 

Iron, and Steel. as found in Commerce. By DeKo .. ninck. Di�tz, and Mallet. American EdItion , wtth 
��Z� an.d an �ppen�iX on. Iron �res, b.y A.�. �'e.��Jo 

AUMI 
STEAM PUMPS" 

Gee. -The Practiml Gold Worker. The Artof Alloying, Meltl ng, Refining, Red uclng, Coloring. Collecting and Refining j the Processes of Manipulation, Recovery of Waste, Chemical and Physical Properties of Gold, Mix-

FOR EVERY DUTY, 

a!,����Ifell£r:e�i'��W� ER�:;'3IB';,t�k·. e¥';;st���ons$�� 
t���:l'«o��.dI:Ii��i�s��\o';,�r b��¥:,�r!d.M r���' f�&J 

VALLEY MA,CHINE CO., 
EASTHAM PTON, MASS. 

Guettier -Fesquet. -A Practical Guide for the Manu-
��'iItwiy��c�n,:!J�e�i;�l';v;t�°ft�Cs�'i:����W���'a'�:� " B  LA K E' S CHALLENCE" ROCK BREAKER .. 

Patented Novemher 18, IS79. position. and Uses. From the French of A. Guettier, by A. A. Fesquet. 12m 0, . . . . t3.00 GGr�'iie�gl gi ��t�ll������c�l�ecfeosm���s. B�v�· L. 
For Macndam Road making, Ballasting of ltailroads, Crushing Ore�, use of 11'011 FurnaC'es, 
:'�y, a��i�%;�g;'i��e�d�¢'!,'d°��:�;;'"�f�il���s�J �;;g i'C��J/:io" :r.'Ji? re!�r �r�!}gj,: $2.50 Klrk.-The Founding of Metals. Illustrated. 8vo, $2.50 Kobell.-grni.-Mineralogy Simplified: A short method 

�f�j!"g��::;:;'�la��i�:'i:�ll��u�l,nee�'�i Wa';7.ea��o� the German ofF. Von Kobell, with an Introduction to Blowpipe Analysis, and other additions. By Henri. Perfectlv 

]l'irst Class Medal of Superiorif1/ awarded by American Institute. 
BLAKE CltUiSHElt CO., Sole Makers, New Haren, Conn. 

Smooth, ThorOll[hly Seasoned L���i�A T��ri'se on Steel. Comprising Its The��1� i ] 
lI!etallurg;r, Properties, Practical <Working, and Use. :

. CUT T HI N LU M B E R , , l'rom the French, uy A. A. Fesquet. 12mo,. 1'3.00 Larkin.-The Practical Brass and Iron Founder ' s Guide. 1 • •  A Concise Treatise on Brass Founding, MOUldin
. 
g. the I' Manufactured by our Patent Board Cutting Machines Improvements in the Manufacture of Iron and Steel and Seasoni'1g Presses. 

tlnt�e Be�seme� Pro�ess. e.tc" et�. B� Jam�s Lar$���5 Pronou nced tlIe only Perfect Cut Lumber!! Lieber.-Assayer's Guide; Ori Practical Directions to I M A HOC ANY I Assayers, Miners, and Sme ters, for the Tests and , Assays, bv Heat and by Wet Processes. for the Ores of Rosewood, Satinwood, Walnut, Ash. Red Cedar, Cherry, I 
fll���,��i��T�o�;�a��, ?lJ'o",ld �nd S�lver ?OinS $��2� £�k;"p���:,"���I�s���l'v������. Walnut, etc., etc., in . 

Napier.-Manual of Electro Metallurgy, Including its lend for catalogue and pdce lists. Application to Manufacturing Processes. Illustrated. GEO. W. REA]) & CO., 
N���andy.�The· Com'mercial Handbook or' cheJfc� 186 to 0 Lewi s St .. foot 5lh and 6th Sts., New York. 

tlg:I�1s ih�ri����:�l ��sg���oe��f�{ �:�eet�fs�g: stances used in Manufactures, in Trades, and the Arts. Edited by H. M. Noad. 12mo, . . . $ 5.00 North. -The PracticalAssayer, can taining Easy Yletho ds for the Assay of the Principal Metals and Alloys. 
�;s6'R.ee� f���G.PI?2:�! 

an� thos� inte�ested. in Mi$1��6 Orton.-Underground Treasures: How and Where to Find Them. A Key for th� Ready Determination of all the Useful Minerals withiu the United States. By 
o;::"r::n�':'�e AJ:;;'I!�;."'�:r�0�3e':'8 Guide. $�� larged by A. A. Fesquet. 12mo, . . $2.00 Overman.-'l'he Manufacture of Steel. By A. A. �'es-quet. 12mo, . . • . • . $1.50 O���';,'t;;:;:l:1���ms 'ifri���e:,n�it�;��c\�f���;:�c:�� American materials ·and processes. Illustrated by 

�o��18rou� larg: fOld�ng pJ �tes �nd W:Wd e�grav�pf.& Perkins and Stowe.-New Guide to the Sheet Iron and 

POSITIVE BLAST. 
IRON REVOL VERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE, IND. 

S. S. OWN N ,  en. g., 8 Dey Street, NEW 
T SE D G At 16 Cortlandt St., } 

WM. COOKE, Selling Agl., 6 Cortlandt Street, YORK. 
MS. BEGGS & CO.,Selling Agts., 8 Dey Street, 

�SEND FOR PRICED CATALOGUE. 

h7@�F{l '���La 
NO FAILURE IN SIXTEEN YEARS 
HEALD &SISCOiCtN��F���Lp5 
100To 35.000 GALeS PER MINUTE CAPACITY 
Healdl>isco &�o,13a.ld'winsvllleN.Y. 

HIGH RAILWAY SPEED::;. -BY w. Barnet Le Van. Descriptjon of trial trip of the" new departure" locomotive No. 5POO (made by: Burnham, Parry & Co.), from PhiladelphIa to Jersey City and return. Account of speed. made between stations gOing and coming. Steaming capacity of the new locomotive's boiler. Water consumed. Best speed made, 8� miles per hour. Table of speeds in miles pe r hour of the fM/, 
Lines jn Europe and America. Contained in SCIENTIFlC' AMERICAN SUPPLEM�JXT, No. �4-0. Price 10 cents. To be had at this Office and from all newsdealers. 

INVALID ROLLING CHAIR. 
CRECLININC) 

In this line of busine8R they have had OVER THIRTY 
Boiler Plate Roller.. . . . . $2.50 Phillips and Darlington.-Records of Mining and Metal-lurl<Y. lllustrated. 12mo, . . . $2.00 Percy.-Met311urgy of Silver and Gold. Part 1, Silver. 698 pages, lIvo (]88O), • • . . $12.50 P'¥;�e;' Ma�ufac�ure . of R�SSi�� s��et I�on. �50 

R� �!f�lj�Gt�!a8gidl:�Nc s���l��������la�f���tiC:� 
fv��a"o-�Iasti? Ope�ator .• 

127 �ngra�ings . •  495 pa,�& Tables Showinl< the Weight of Round, Square, and Flat Bar Iron, Steel, etc., by measurement. . $0.63 Urbln and Brull.-Practical Gnide for PuddlingIronand 

Such as Woodworth Planing, Tonguing, and Grooving Machines. Daniel's Planers, Richardson's Patent Improved Tenon Machines, Mortising, Moulding � and Re-Saw Machine s. Eastman's Pat. Miter Machines. and Wood-Working ].{achinery gen erally. Manufactured by WI'l'HERBY, RUGG& EUCHARDSON, 
26 Salisbury Street. Worcester, Mass. (Shop formerly occupied by R. BALL & CO.) 

YEARS' EXPERIENCE. and now bave unequaled facilitie8 
:i'cRI;.fr�lirgnioi�lld�li�':,"�sg: < fOI the Preparati?n of Patent D:awings, Specific�tions, 
fiy-wheels and are liable to \>e i and the ProsecutlOn of ApplIcatIOns for Patents III the 
t;6'::t: :JcE'i.":'i,�f:g��� �gll� : United States. Canada, and Foreign Countries. Messrs. 
upsett1ng machines, pre�ses, I Munn & Co. also attend to the preparation of Caveats, 
W� c,:�r;;i:=�� :��hl�::: � Registration of Labels, Copyrights for Books, Labels, 
Ing a,?d all machl,?ery from , Reissues. Assignments, and Reports on Infringements �f�t��� bs�a�:;n:radou':.f i of Patents< All business intrusted to them is done 
stops quick. Any amount of : with special care and promptness, on very moderate power controlled. Steel. Rvo, • • . . . . $1.00 PONY PLANER Vail.-Galvanized Iron Cornice Workers' Manual. Con .. taining instructions In laying out the different Miters Will plane, 6 inches thiok, and 

���:.a¥I��fr�\t:J.ns
4i�� 

all �inds ?f pI�in an� circuJ.M ri�;h��o: �,otoC�o ��,1Jnf��arn Warn.-The Sheet-Metal Worker'S Instructor. For ten hours. We build four sizes, 

Fridion Hoisting E�giDes and Hoisting- Drnms. for line shaft and safety elevators. Can be run faster and stop q�;tr;���MW :h6b�:i'M:,a:' Haven, Ct. Zinc, Sheet·Iron, Copper, and 'l'in�Plate Workers. To 16, 2(), 24, and 30 inch', either with 
}"J:,ic��fle'i,d'liM�g��.;'.:'s�;e���t"i�In"!J������t1�� �';,�e�;' tB�"rgll�ra�ee'Upr't�6'i FOUNDRY AND M�C.HINE SHOP 
Solids, Rules for Calculating the Weights of dilferpnt Shaping and Variety Moulding wants to contract for t]:>e bUlldmg of machines or 
fl f I d �t 1'1' bI f th W . ht f Macbines 1 any work In that line of busIness. Can finish from two 
lFo;��t�el,7t'i,.anlllust��ted ab/� ;r�tes e an31�7 ':ogd For 'particulars address to three tons of castings daily, and do Lathe, Planer, and < . . 8 $300 .FRANK '& CO., Drill Press work. Address l!'0UND!iY, . w�r{�¥'i�fe"s olQualitative' Chemical AnalIsis. With Buffalo, N. Y. Care N. W. AYE" & So:\, PhIladelphIa, Pa. 
'JJn ¥t���tt�t%�it��aJ'i'6. ����.'i.e��u��� 0 . Anal$f� "'''''E VI"'�IFIED E ".t'E�'U' .W""E·EL, Wobler.-A Hand_Book of Mineral Analysis. By F. ".a .. -'II ,IlI,I, -'II '" .a Wllhler. Edited).ly Henry .B. Nason. Illustrated. The only one made on scientific principles. Itrunsdry 12mo, 1'300 In water or oil. Can be made dry enough fo" the hard
� The above or any of our b.ooks sent by mail, free est work, and soft enough for the most delicate tools. of postage, at the publication prICes. 1 It heats less than any other wheel. It will cut iron. steel, 

HENRY CAREY BAIRD & CO., brass, silver, co&yer. marble, Iranite. and wood j also, 

terms 
We send, free of charge, on application, a pamphlet 

containing further information about Patents, and how 
to procure them; directions concerning Labels, Copy. 
rights, Designs,<Patents, Appeals, Reissues, Infringe
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

FO'l'eiyn Patents.-We also send ,free oj charge, a 
Synopsis 01 Foreigli Patent Laws, showing the cost and 
method of securing patents in all the princi pal coun
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu

Industrial Publishers, Bookseliers, and Importers, rUbber.paPtl'Tn1'1?fEfiISwJ��l CO •• 810 W AL:'<UT STREET, PHIL�DELPHlA.. 84 Elm IS t., Westfield, Mass. 

: able tG the patentee, in this country is worth equally as I much in England and some other foreign countries. 
I Five patents-embracing Canadian, English, German, 

--__ ..... _____________ . ... ______ I French, and Belgian-will secure to an inventor the ex-
WANTED .TO EXCHANGE!-BOUND· elusive monopoly to his discovery among about ONE 

FOR SALE-PATENT RIGHT-Something new,taking, and usefu!J' territory for sale, or will exchange for Improved Real ,"state. Address PATENT, Box D, Lebanon, O. 

Trow City Directory for 1880--81, 
Sf), 

JHRECT 
N'S co $3, are no to the T 

)'e(�tol'Y ·OlnpaDY, No .. 11 Univer8it 
\. ol'k, promptly attended to. 

WHEAT Dealers make Money with W. T. SOULE & CO. , 130 
La Salle Street, Chicago, lll. Write for particulars. 

-----------_ ... ----

Bookwalter En[ille. 
Compact. Substantial, Econom-
��lee�n�o e��lk m::l�g:�� �r;� full power claimed. En�ine and' Boiler complete, includmg Governor, Pump) etc., at the low price of 3 HOESE POWER ........ $240 00 4� " " ...... . .  28000 
� P�t on car; at sprii;itier�� :r JAMES LEFFEL & CO., 
or 110 Liberty �f.����e�o��io. 

E LEV A TOR S Volumes of the SCIENTIFIC A"ERICAN from July, 1864, i HUNDRED AND FIFTY MILLWNB of the most intelligent 
All kinds of Hoistin Machiner; a �>J{aT�''l�o �eai��b\�eli%����% :O���eh"isU th����:;,,�; I people in the world. The facilities of business and 
speeialty. Steam, 'WYdrauliC, and I preferred. Address J. S. Mason. Lock BOx'iil, Medina, O. steam communication are such that patents can be ob-Belt Power for Passengers and . .  . . . Frei,ht, Iron �'urnace Lifts, Port- EXTRA BARGAINS. tamed abroad by our Cltlzens almost as easlly itA at 
able sb�i;'t:nd ���sIf��t �t� ;���Sti: Town rights, $10; county, $25. Boost nove� yet manu- home. Tbe expense to apply for an E?glish patent is 

__________ � ______ ' ....... ___ ��:;�d. If you wanl�.'Kt�tk,pfJlr�'iI;""tfg[_8�k'Yl�h $75; German,$I00; French,$100; Belgian, $100; Gana-
NEW SCANDINAVIAN DRIVING BAND. dIan, $50. 
-A paper read bv W. Willson Cobbett before the OIociety of Foremen Engineers, wherein the author describes the recently introduced woven belting, manufactured in Sweden, and claims superiority for it, in point of simplicity, efficiency, and economy, over leatner, rubber, or canvas belts. Followed by discussion of the sub�ect by 
�:d!i�t:srltg������r�¥Pv�igfi:�fIrl;sofft::;��;;����� vian and leather bertings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 239. Prjce IOcents. '1'0 
be had at this office and from all newsdealerS. 

C U N BREECH LOADING DOUBLE SHOT GUN, 
warrantedql1ality,only$'6.50. ScutC.a.Dr to examiDe and try ,&1ao mailed free. $2nicke 

EJ:�:o�::���e�i;�r!���p��ke"rt�:k:�����8�JO?N.o;�r;: B I G PAY to sell our Rubber Printing Stamps. Sam
ples free. Taylor Bros. & Co .• Cleveland, O. 

6 � .. .� Pulley Blocks. 
.g!:! 19 Iron Sheaves. Phos-' AIR COMPRESSORS. , ���l e 'll :phor Bronze Self-VJ.1L:'Xl! � i'I Lubricating Bush. 
�ii 0 5 �� !nfs, PENFIEI,D 

I"Id'�on" W"U'ht�P.t .. t b.n She ... �0��1l�X ��¥:��: ']'HE NORWAIJK IRON WORKS CO., 
BtrappodBlook. b •• B)o,'" St�IRolI"Bu ....... port, N. Y. SOUTH NORWALK. CONN. 

© 1880 SCIENTIFIC AMERICAN, INC 

Copies of Putents.-Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
WIth official copies at reasonable cost, the price de
pending upon the extent of drawings and length ot 
specifications. 

Any patent issuerl since November 20, 1866, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the clalms of any patent issued since 1836 
Wlli be furnished for $1. 

When ordering copies, please to remit for the same 
as above. and state name of patentee, title of inven- � 
lion, and date of patent, 

A pamphlet, containi11£( ful! directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useflll handbook of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SCIENTIFlC AMERICAN, 
31' ParR Row, New York. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washingt/m,.D. C. 
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