
THE PRACTICAL METAL-WORKER'S ASSISTANT. 
NOW READY­THE PRAaPICAL �IETAL WORKER'S ASSISTANT; comprising 

J����:g�� �:�����Ys���.tl����n���V ���i��:;�:�����S ���i!�?r:j 
�1:�!��'e�t'�\�!\e�'\ruO�!n�i�g�tW3,'�k'U:t�i!'?��fd��T�g t��dl��ee�,��;,� Improved rroce�ses, and Tools employe(} by Metal 'Vol'kcr�, WIth the Application of the Art of Electro-Metallurgy to :Manufacturing Pro­cesses. Collected. 11'Om original sources, and from the work:'! of Holtz-
BPf{��. BArg����:.vfs�dPaO��' i�������J� �(rKl��. ��gh O��ldftion�bY

OJ� �� SCo tfern, M.D., 'Villiam Clay, \Villiam Fairuain. F.R.S., aud James Napier. With five hundrctl and ninety-two engraYings, illu�trating every: branch of the subject. In one volume.8vo. Price SIX DOL­LARS. 8ent by mail, free of postage, to any address. The extensive and varied character of the matter in the book may be judged from the following, which only gives a portion of it :­CONTENTS: 
CHAPTER I.-ON llETALLURGIC CHEMISTRY. 

The useful metals and metallic ores defined. History of metallur­
gy. Rellni� proces-,es. New refining processes. Advantages of 
�a:-sXgga:tiOIiy�;a��l�f s.tenl����. OfAflf�Yt1rht��ro:e��ls�argih:�;se�1: alloys. Metallic oxides. Reduction of metallic oxides. Carburetted hydrogen. Sulphide5. Chlorides. Calcination and roasting. Car­burets and carbons. }[etallic salts. 

H.-SPECIAL METALLURGIC OPERATIONS. 
Volatile combinations. Metallic distillation processes. Fluxes and lluxing. Furnaces. The combustive 1 unction. Products of com­bustion. Natural and artiticial blasts. Blast machines. Catalan trompe. Chain blast. The C:lgniardelle. 

III.-RECENTI.Y-PATENTED REFINING PROCESSES. 
se���;�!;a::��'sV���l?Ia:����oa;I:e�f ��s:;:e;�':. Pi?g�sDg Boe:t the tluid metal. �'epar1ng the vessel. Process of conyersion ex­plained. Bessl.!mer's squeezers. Bessemer's hammer and gauge. Analyses of Bessemer's lron and of ordinary puddle iron. Reflections on Bessemer's proces5. 

IV.-RE�'INING AND WORKING OF IRON, Iron-furnaces in the United States. Dickerson's method. Mallea­ble iron. Puddling. Winslow's machine. Rollers or rolls. Varieties of tron. 
V.-MANUFACTURE OF STEEL. 

Cementation. Blistered steel Sheer !¢eel Cast-steel. Qualitles of steel. 
VI.-FORGING IRON AND STEEL. 

Fires_ Blast. Furnaces, forges, and hearths. Ordinary practice of forging. VII.-ON WROUGHT-IRON IN LARGE MASSES. 
Forge tools. Limits of welding power. Auxiliarr tool8. Forge­hammers. Nasmyth's steam-hammer. Effects of Nasmyth's ham­mer. 1t[aterials for forging. Tendency of over-refined Iron to dete-

XXVI.-ELECTROTYPE PROCESSES. 
XXVH.-MISCELLAXEOUS APPUCATIONS OF THE PROCESS OF 

COATING WITH COl'PEH. 
XXnIl.-BRONZING. 

XXIX.-DEPOSITIOXS Of' METALS UPON ONE MWTll.ER. 
XXX.-ELECTRO-PL.l.TING. 
XXXI.-ELECTRO-GILDIXG. 

XXXII.-RESULTS OF EXPERIMEXTS ON THE DEPOSITION ON 
OTIiER METALS AS COATINGS. 

XXXIII.-THEORETlCAL OBSERVATIONS. 
� The above or any other of my Practical and Scientific Books sent free of postage at the publication price. My catalogue of Books, covering nearly every branch of Ind ustV' sent free of postage to any 

P�blrs�l��:
i�& $!l��t st�e��es;hff�d�h 2.AREY BAIRD, Indu:�r�al 

THE BELLEVUE STEREOSCOPE, WITH SLIDING }'OCUS and Field Piece, accommodating all exes, recently no· 
�cl�gJ�� ��!��$�, C��RJ�Ai�b}t�TJ,n�'E���wa:�N��; ����b 
J2_� _____ � __________________ _ 

A. VALUABLE WORK FOR INVENTORS 
PATENTEES AND MANUFACTURERS. 

The publish42rB of the SCIENTIFIC AMERICAN have just prepared with much care, a pamphlet of information about Patents and the Patent Laws, which ought to be in the handsof every inventor and 
¥��g:..��� �1�hi�f u:����U�{: b:��tt'!�euEd�i�cigd �;t��;��1 in'I�:���;:t��{��ri:.�f��Onn=i�t:Act of leel-Practical In� structions to Inventors, how to obtain Letters Patent, also about Models-Designs-Caveats-Trade-marks-Assignments--Revenue Tax -Extensions-Interferences-Infringements-Appeals-Re-isstles of Defective Patents-Validity of Patents-Abandonment of Inventions -Best Mode of Introducing them-Importance of the Specification -Who are entitled to Patents-What wlll prevent the granting of a Patent-Patents in Canada and European Patents-Schedule of Pat­ent Fees j also a variety of miscellaneous items on patent law ques­tions. 
ve�:: �� }g: �;�����h:, P�b��g::i!�o�o�::I�l���LA� ��d PRACTICB, but to answer a great variety of questions which have been put to them from time to time during their practice of upwards 
��e�tili�:��l�:rt;!t��i:�r:-� nth� ���tte� �ny���tg:�g�i ofl��:atsjfiw�e���Erishers of the SCIi:NTIFIC AlfERICAN, No. 37 Park Row, New York. 

r�:��nsg��tf�d 
����I-���� f�r fg�����C\�ad:g��eo��:�ft�eg{ required Modes of worki� large forgings. Dilferentmodes of forg- JUST WHAT EVERYBODY W ANTS.-OUR NEW 

��ft�!f.e ic��si���S. te�3���; �PTr�n�n�:�ffe�nOf ����i��o�h:f; the �1�;!:!sf��W g�:t S��i:�t a�?b�;:���i·' �����! tt; f��h�;��il�� remedy. Danger of forgings ill cooling. Report of the Franklin In- Sent by mail to any address post�paidOll receipt of seventy-tl.ve cents. stitute on the U Princeton's" gun. Effects of hammer hardening. It can be filled with picturel::l (10) and sent by mail to soldiers in the Importance of metallurgy to engineerR. army, or friends anywhere in Uncle Sam's domains, at the very YIII.-GENEltAL EXAMPLES OF "'EI .. DI�"G. tritling sum of thirty cents postage. All orders promptly filled by, Trip anil tilt�hammers. SAMUEL BOWLES &:; CO, Photograph AlbUm Manufacturers, 
IX.-HARDENIliG AND TEMPERnW. Springlleld, Mass. 1 2 

General view. Hammer hardenin� The quanti% of carbon in - _. �- - --

�:SJ��o:tOO�.teiia�dpf�:-���?!:i��n!r a�aJt���ot��rg ���f. a¥t���: BAIRD'S PATENT 

����;:�i:C����� t1ah�!dp�g���. Saws and springs. Jacob 
X.-HARDENING CAST AND WROUGHT IRON. 

Chilled iron castings. Malleable iron castings. Case-hardening wrought and cast-iron. 
XI.-ON THE APPLICATION OF IRON TO Smp-BUILDING. Constructions of iron vessels for ocean traffic. Half cross sectio of a fri�ate. Ribs. Keels. Decks. Form of the deck-beams. Riv­eting 01 th.e plates. Single and double riveted lap-jomts. Wood and tron as materials for Ship-buildin�. Resistance to tension and com-

�fce�:oO:i� �ft����iE?·Sh:{��t��n_::;r:. o�' iron-snips. Durability. 
XII.-TIlE METALS AND ALI.OYS MOST COMMONLY USED. 

meR1�c���0�llgfs. thln¥PJ;�i�� c���i� asgpp:::s A�roy:�i 
copper and zinc. Alloys of copper and tin. Alloys of cop­
�er and lead. Alloys of copper, ZlDC, tin, and lead. Oold alloys. 
Tl:re�ln:.aU���bat's P!�\���itio�h��'!.i· ��riT�n'sSi::�;�_f�:!¥fo� metal. Alloy of the standard measure uset.l by �overnment. Tuten­
I!ge. Expansion metal. Tablesol the cohesive force o f  solid bodies. Tabular view of the properties of metals. Weights of w l'ought·iroD, steel, copper and brass wire and plateJo!. 
XIII.-REMARKR ON TIlE CHARACTER OF THE �IETALS AND 

ALLOYS. 
Hardness fracture, and color of alloys. Malleability and ductility of alloys. Strength or cohesion of aUoys. Alloy.balance. Table for coovertin� decimalsroportions !nto divisions 01 the pound avoirdu-

frO: fr�:l�il;J�S�:' IOP!ila��u�t!��l�'�f�g;,,,�,,�s for the protection of 
XIV.-MELTING AliD MIXING THE METALS. 

The various furnaces, &c ., for melting the metals. AntimoDfi' cop 
�:�e g:�, :i:i��vil�O;� ��Y����\��et��e ����s���!a��.t Q 

fur-
XV.-CASTING AND FOUNDING. 

Metal ic, earthen, and complex molds. Metal moll.ls for pewter works. Bearings for locomotive-(>-gines. Type founding. Plaster 
��IFa:k�01�!��n�n���3��:' DdSt��loJ� es�����inl�ieJ�� ldt������ 

INCRUSTATION PREVENTER, AND REMOVER, FOR 
STEAM BOILERS in either Salt or Fresh Water.-No invention connected with Steam Power combines so many advantages as this. 

?:e�!�y:t?KJe::tfi��::S :rt;:>r:�n�r:e�;S a��eo�������;��t B��I!�� at sea and on shore, ean be seen at the office of JAB.}"'. LEYIN, �Cen-
tral Wharf, Boston, Mass. 910* 

HEMP, FLAX AND JUTE PREPARING AND SPIN­NING Machinery, new and second-hand, all built on the most improved SYstem. All kinds of Steel· pointed Wood Clothing and Leather Filletting. Hackle.. Gills, anu Gill Pins. Sole Agent for Grimston's Patent Self-acting Balhng Machine. Also, the Excelsior Horner's Heckling Machine-producing more yield, witb less labor, than any machine heretofore known. 'fllOM:4S JENNINGS, Machi· nery Merchant, Leeds, England. 9 6'· 

To WillE DRA WERS.-I have patented and brought 
into practical operation, a Machine for Pointing 'Wire in the Coil for drawiD�, without the use of files or emery, ani.1 for pointing !tIl kinds and 5 zes of wire wh��eJ'itt§��:a&����!i��i��;s. 9 S

* 

PECK'S PATENT DROP PRESS FOR FORGING PUR­
POSE8.-All sizes msnufactured by MILO PECK & CO .• New Haven, ConI!' Y 12* 

JAMES HORNER & .CO., MANUFACTURERS OF CAST Steel and FileR. Orders solicited for all kinds, Rhapes and sizeFl. Office and \V arehouse, � Clirt' street, New York. 7 6Ul· 
patterns. Cores of molds. �[oldingcoretl works. 8dte-bo�es. False 
���':.:::,�t.:ab';:��es, R���rs:�ff��? �\ffiI��a:��gDlOfu��ti'ifu�!i:i SELF-REGISTERING CALIPERS.-GIVING THE 

aud pot metal. Iron-founders' fiasks and sand molds. Remarks on sizes without recourse to a nIle: See en�aving in SCIENTIFIC 
���mJe������t��uf����n:Jigbns'tot��lting and pouring :::t�1tt�'s�� !�����tel{at���\���:)�) $1 

z�. atJg;e�:�:-i��� 
XVI.-WORKS IN SHEET METAl. MADE BY JOINING. will be delivered free of expense to purchasers on receipt of the 

price. A limited number of the 3-inch slzes are in process to suftP1y 
W��k;ni�l�:I:%'et�������rilii!��b���li��; aJ3j!;Y�\�:� gl��:;� :i:d:�1 �n�ie����e�!��r: r':��i:�.�e��e:r il��ra�e�z�i�:;la� agonal box. poly�onal figures. l"rismatic vesEels. Pyramids. Liberal discount to the trade. Reliable agents wanted for all parts Frustums of ryramidS. Mixed polygonal ligures. Radiating �ieces of the:United States. KL\{BALL &: 'l'ALBUT, Worcester, Mass. 
��dE�ll'b��di���iirv�o�g�:.al I�a;;�ve�' ����i;� ���e�"alJin�o�� _!_�_. _____ _ _ __________ � ______________ _ _ 
abeet.metal pipe. Angle and surface joints. Francis's metalllc life­
boats. XVII.-WORKS IN SHEET METAL MADE BY R""ISING; AND 

THE FLATTENING OF TllIN PLATES OF METAL. 
8��c�� h�f�� SbY�w�� t�iat;�e'a�r °.f�Yo;;l�� bk��D�a���: 
Vases. JeUy molds. Stamping. Peculiarities in the toJs and methods. }�rattening thin plates of metals with the hammer. 

XVIII.-PROCESSES DEPENDENT ON DUCTILITY 
Drawing wires, metal tubes, &c. 

XIX.-SOLDERING. 
General remarks and tabular view . Tabular view of the process of 

soldering. Hard ioldering. Soft soldering. ,Soldering per !le, or 
bumin�tO gether. All�S and their meltin� heata. Fluxes� Modes 
� :��d��5 �cints�d�:i;:.ntiC'e����'s°it�o�h����t!�ebIO!���l.lel 

XX.-SHEARS. 
XXI.-PUNCHES. 
XXII.-DRILLS. 

XXIII.-SCREW -CUTTING TOOLS. Ortgillating &Crew. Cuttinginternal screwwithtap!. The principle of chamfering. Transverse sections of taps. Die-stocks. 1t[aster-
�l�d rnolt��:V�in fa�t��n�::t:re�:��:ihe�c�tliq;t;'!�e�l. 
iog mandrels. Cutting screws in lathes with traversing tools. 
Healey's screw-cutting apparatus. System of change-wheels for 
screw-cutting. Screw-tools for angular threads. Screw-tools for 
square threads. Various modes of originating and improving screws. 
Fusee e�ne. Ramsden's screw-cu�tin&" engine. Clement's mod� of 
f!�a����::d"��x!�de����kr�l�dtorte:e��o�:iion�¥�:::� 
:��n������:r� fr�t;: thee���ara����ri� �::rt��a�!. threads. Table for an�lar thread-screws. Table for small screws ot 
fine 8.DJ{Ula.r threads. Approximate values of Holtzaptlel's ori&,inal 
screw.threoAs. Holtzapdel's original taps 
XXIV.-BISTORY OF THE ART OF ELECTRO-METALLURGY· 
XXV.-DESCRIPTION OF GALVANIC BATTERIES AND THEIR 

RESPECTIV& PECVLIARITIEiil. 

A1>lERICAN NEEDLE COMPANY, 442 BROADWAY, New York, J. W. Bartlett. Needle manufacturers for all the Sewing Machines. Bartlett's Burnished lJand NeedleI'!. "We find Bartlett's Burnished Needles a wonderful improvement over others for sewing machine or hand sewing. "-.MME. DEMOREST. 12tf 
SAVING OF FUEL TO PARTIES USING STEAM.­DAMPER REGULATORS. 
pe':r��iar���i!m�y e:rec:O:ere��orB::l�tyl�hetu:!b;��:!� ��� ��.:! established their exclusive right to manufacture damper regulators, using diaphragms of llexible vessels of any kind CLARK'S PATENT STUH AND FIRE REGULATOR COllPA-NY, No.5 Park Place, New York 

24 26' 

WM. CLEVELAND HICKS CIVIL AND MECHANI. CAL Engineer, 4SO Broadway, New York. 

PORTABLE STEAM ENGINES OF ALL SIZES, ON hand and built to order. Send for description and our prices, 
a�d l�e� the best, 

chenpi:atad &mfr�t�i�3oW,i�61li�� r:::,· N. Y. 

GUN AND PISTOL SCREWS.-COMSTOCK LYOll 
&: co., Manufacturers (Office, 74 Beekman street, New York>. 

���::��B tf{efu�. �� �=e s��in:n:ra��itg! �����.� �n�a�::t 
Iii rews geJ!erally, oCthe beot qu&llty. at Bllortnotlee. 10:rl 

A MESSIEURS LES INVENTEURS.-AVIS IMPORT-ANT Les inventeurs non familiers avec la langue Anglaisc, et qui:prCft;reraient nous communiquer leurs inventions en E'rangail, 
sen vent nous addresser dans leur lanflU8 natale. Envoyez nous un 
,.�c:t��: s�i���=e�oe���nR�:�c��tre examiPiJN�o�t��om-

Sclelltl4e.Amertellll ollice. No. S7 Pf,rk1..9W New1"WII; 
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THE CHEAPEST MODE OF INTRODUCING 
INVENTIONS. 

INVENTORS AND CONSTRUCTORS OF NEW AND 
useful Contrivances or Macllinc�, of whatever kind, can have thei 
inventions illustrated ant.1 described in the columns of the SCIEN 
TIFIC AMERICAN on payment of a reasonable cbarge for the en 
gravin!:. 

No charge is made for the publication, and the cuts arc furniShed 
to the party for whom they are executed as soon as thoy have 
been used. We wi&lt it understood, however, that no second-hand 
or poor engravings, such as patentees often get exec:.uted by inex 
perienccd artists for printing circulars and handbills from, can b 
admitted into these pages. 'Ve also reserve the right to accept 0 
reject such subjects as are presented for publication. And it is no 
our desire to receive orders for engraving and publishina any bu 
good Inventions or Machines, and such as do not meet our approba 
tion in this respect, we shall deCline to publish. 

For further particulars address-
MUNN & CO., 

Publishers oC the SCIENTIFIC AMERICAN, 
No. 37 Park Row. New York City. 

OIL! OIL! OIL 
}'or Railroads, Steamers, and for machinery and Burnlng 

��!��Rb�mR��v����i��t1��t SiFna�h�ibdi��drs'i���d T��oOh posses�es qualities �itally essentia1 for lubricating and burning, and found lB no other 011. It is offered to tlle public upon the most reli ableh�h9roUgh and pra�tical teRt. Our most skilliul engineers and 
��c ol:;l�t�!t�:�i;ei� s�fe��sror:fl�b��lC���r !.�nn D��yg��er, *�� 
H Scientific American," after fleveral tests, pronounces it .. superior to any other tbey llave ever used for mnchinerv.' I For sale only b8" 
::tJ!.�:�ty� and Manufacturer, F. S. PEASE, No. bJ Main street 

N. B.-Reliable orders filled for any part of the United States and Canada. 1 l3* 
--------------- -�--- .��-.. -----

WHAT EVERY ONE' OUGHT TO I1AVE-ONE OF Parr's Tool Chests, fitted withcompleteRetsof tools, shnJ1)en ed and set ,!,eady for use and packed in cast's for shipping, t.uttable for mecharncs, amateurs, farmers and boys. Prices from � to $35 each, and containing from 8 to 9'2 tools, accordln!r to f'ize. To be 0 b­talnetl of all respectable hardware dealers or 8lUPPted on receipt of 
8���I�li�l�ec������ctnrer, GEORGE PARn, Butta 0, N,Y. S�n?4

�o 

REYNOLD'S TURBINF. WATER-WHEELS.-THESE celebrated water-saving and powerful wheels, now so exten 
f.�:JYn��e�u��:��}te�:i!:,a�\�{lLt�tg,�i:rt;<kt�ki\1i!��17to B��id. way, N{>w York. 13 5 

BISULPHIDE OF CARBON CHEMTCALLY PURE for sale in quantities from one to fifty cartovA. Address DU' BOIS D. PARMELEE, Chemist, 22 East 41st .street, l.jc.w YQrl{". 
113" 

HOLSKE & KNEELAND, }'fODEL MAKERS. PAT ENT Ottice Models, Working �(odels, and Experimental Ma� chinery, made to order at l(XnValker Rtreet, between Center and Elm New York. Hefer to MUnn & Co., SCIENTIFIC AlIlERICAN Office. 6t! 

FAN BLOWERS-DBIPFEVS, ALDEN'S, McKEN 
ZIE'S and otherR, for SteamboatR. Iron \VorkR. Founderies, Smith 

�i�Eit:��;���e�Cyg:k.harnl for sale b.v LEACH BROTHE
3
R�3.86 

VULCANIZED nUBBER-

P t8il'iW3. t� ltV���i!'i�sE:�rt��t'!Rfr�W[���'1I��\nr;?EfJE&\M &c. Di����,n�o�t1fe�Et¥iN�'l�WD o�:���i�&nc��YPi��n to th 
Nos. 37 and 3::) Plll'k Row, New York. JOHN H. CHEEVER. Treasurer. ltf 

----�-��---- �-�- - ---. �----

GUILD & GARRISON'S CELEBRATED S T E A  M pum�s-AdaPted to every variety of pumping. The principal 
�ll�;:�v�e:l ���c:, Ari�h��x �����i::; ���n�t���n};u��s����O;�d Water ProI?eller, an entirely new invention for pumping l8.1' .... c guan­tities at a h�lt lift. }'or sale at Nos. 56 and 57 First street, �ilhams. b1Wih• and 0.74 Beekman street. New�8W;D. GARRISON & CO. 

WHEELER & WILSON'S HIGHEST PREMIUM SEW­ING MACHINES and Foote's I.Jatent t;mhrella Stands, 505 
Broadway, New York. 11 32* 

IRON PLANERS, ENGINE LATHES, DRILLS AND 
other machinists' tools, of superior quality, on hand and finish. ing, for sale low. For description and price address NEW HAVEN MANUFACTURING COMl'ANY, New Haven, Conn. Itt' 

------_. _- -�--.��----

BOLTS, NUTS AND WASHERS OF ALL SIZES 

litreet,
c���a{'��ton hand for sale by LE�CH BROTHERS. B6ra'��ty 

:lur :Bcnrt)tllllg fflt I)clll111)[ ttrilli!) ... 
1)lt Unt<r!<ld)n,t,n �abtlt tine 'Ilnltttung. bit  \ir�nb<tn ba! !!l<r�al. 

ttn angibt, um jid) I�r< §lal.nlt IU lId1<rn, �.,au!B'B.ben, unb v<ra6fol. 
g.n [old)t g.atl! an bi.[t1b.n. 

(ir�nb<r, rotld). nld)t mit ber engltfd)en 6�.adJ. btlannt flnb, lonn.1I 
I�r< illHlt�.\(unB.n In t<r &.utfdl.n @5p.ad)t mam.n. Eli!!.n bon fir. 
nnbunB.n mit IU'I.n, b.utUdI Stldl,l.b.n.n �.fd)'<l6unB'n btll.bc maa 
\u ab� .. IIl"n 4n multI! " t!o. 

81 §lar! tRow. �tero,io,!. 
tluf b.f Offt" \l)lrb b.utfiII Ad�foclICit. 
."dHlJlI .... 

»" Wafad..."Qc bet � tfafar. 
at6ft b<n tR.gd. unO bcr Ql.[d)afllo.�nung btr 'J)."nl Dt�" unb 'Ilnlel. 
.ung.n fur b.n Ci.�nbtr, um ftd) §laltnt, IU ftd),,". In t,n mer. Et. roo 
roo�1 01. bt fiur-o�a. 3ern<r 'Ilu'jug. au' ten �al'l\t-.\il.I.,.n fr<mbu 
!!Iinber unb barauf b'IUSlidlt !)(at�fd/lag,; .b,nfal1' nli4ll"'- IIIII11. fiir 
IIrh!>" W r .... \l)d� �4kntlft\l \l)O�tll. 

1m. II III .. '" It' • lSI. 
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