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HE PRACTICAL METAL-WORKER’S ASSISTANT.
NOW READY—

THE PRACTPICAL METAL WORKER’S ASSISTANT; comprising
Metallurgic Chemistry, and the Arts ot YWorking all Metals and Alloys;
Forging of Iron and Steel, Hardening: and Tempering, Melting an
Mixing, Casting and Founding, Works in Shieet Metal, the Processes
dependent_on the Ductility of the Metals; Soldering and the most
Improved Processes, and Tools employed by Metal Workers, with the
Application of the Art of Electro-Metallurgy to Manufacturing Pro-
cesses. Collected 1rom original sources, and from the works of Holtz-
apffel, Bergeron, Leupeld, Plumicr, Napier, and others. By Oliver
Byrne. A new revised and improved edition, with additions by John
Scoffern, M.B., William Clay, William Fairbairi. F.R.S,, and Jamecs
Napier. With five hundred and ninety-two engravings, illustrating
every branch of the subject. In one volume, §vo. Price SIX DOL-
LARS. 3ent by mail, free of postage, to any address.

The extensive and varied character of the matterin the book may
oe judged from the following, which onsly gives a portion of it :—

SOD z
CITAPTER I.—ON METALLURGIC CHEMISTRY.

The usetul metals and metallic ores defined. History of metallur-
gy- Ret!nh&g processes. New refining processes. Advantages of
oot ITon. rys:.shmn% tendency of wrought-iron in large masses.
Ulantificativn ol metals  Alloys.  Aflinity of metals. Theory of
alloys. Metallic oxides. Reduction of metallic oxides. Carburetted
hydrogen. Sulphides. Chlorides. Calcination and roasting. Car-
burets and carbons. Metallic salits.

II.—SPECIAI, METALLURGIC OPERATIONS.

Volatilecombinations. Metallic distillation processes. Fluxes and
fluxing. Furnaces. The combustive tunction. Products of com-
bustion. Natural and artiticial blasts. Blast machines.
trompe. Chain blast. The Cagniardelle.

III.—RECENTLY-PATENTED REFINING PROCESSES.

Plant’s, Martien's,and Clay’sprocesses. Bessemer’s process. Bes-
semer’s converding vesscl. Application of thetuyeres. Pouring out
the fluid metal. reparing the vessel. Process of conversion ex-
plained. Bessvmer’s squeezers. Bessemer’s hammer and gauge.
Analyses of Bessemer'siron and of ordinary puddle iron. Reflections
on Bessemer’s process.

IV.—REFINING AND WORKING OF IRON,

Iron-furnacesin the United States. Dickerson’s method. Mallea-

Catalan

ble iron. Puddling. Winslow’s machine. Rollersor rolls. Varieties
of Iron.

V.—MANUFACTURE OF STEEL.
t'Cer:nelntation‘ Blistered steel. Sheer steel Cast-steel. Qualitles
of steel.

VI.—FORGING IRON AND STEEL.
Fires. Blast. Furnaces, forges, and hearths. Ordinarypracticeof

forging.
VII.—ON WROUGHT-IRON IN LARGE MASSES.

Forge tools. Limits of welding power. Auxiliary tools. Forge-
hammers. Nasmyth’s steam-hammer. Effects of Nasmyth's ham-
mer. Materials for forging. Tendency of over-refined iron to dete-
riorate. Cast and wrought-iron for ordnance. Tensile strength of
the monster gun. Material used in forging. Varieties of treatment
required Modesof workmﬁ large forgings. Dift'erentmodes of forg-
ing large iron 1nases Forging the monstergun. Crystallization ex-
plain Crystalline tendency of iron. Causes ot fissures and their
remedy. Danger of forgings in cooling. Report of the Franklin In-
stitute on the *‘ Princeton’s’” gun. Ettects ot hamner hardening.
Importance of metallurgy to engineers.

VIII. —GENERAL EXAMPLES OF WELDING.

Trip and tilt-hammers.

IX.—HARDENING AND TEMPERING.

General view. Hammer har.deuiu%, The quantity of carbon in
cast-iron. Steel and Flasspolanzeg. ractice of hardening and tem-
pering steel. Exam plesof hardening and tempering stweel. Razors,
genanives. hatchets, adzes, celd chisels. Saws and springs. Jacob

erkins’s discovery. Oldham’s process.

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 SHIP-BUILDING.
Constructions of iron vessels for ocean traffic. Half cross sectio
of afrigate. Ribs. Keels. Decks. Form of thedeck-beams. Riv-
eting of the plates. Single and double riveted lap-joints. Wood and
iron as materials for ship-building. Resistance to tension and_ com-
ression in iron-ships. Practical tests of iron-snips. Durability.

Economy. Effects of shot.on iron-ships.
XII.—THE METALS AND ALLOYS MOST COMMONLY USED.
Description of the ghysics.l character and wses of the
metals and alloys. Antimony. Bismuth. Copper. Alloys of
copper and zinc. Alloys of copper and tin. Alloys of cop-

e and lead. Alloys of copper, zinc, tin, and lead. Gold alloys.
i Palladium, Platinum. = Rhodium. Silver. Silver alloys.
Babbitt’s anti-attrition metal. JFenton’s antl-friction
Alloy of the standard measure used by government. Tusen-
Expansion metal. Tablesof the cohesive force of solid bodies.
Tabular view of the properties of metals. Weightsot wrought-iron,
steel, copper and brass wire and plates.

XIII,—REMARKS ON THE CHARACTER OF THE METALS AND
ALLOYS.

Hardness, fracture, and color of alloys. Malleability and ductility
of alloys. étrength or cohesion of alloys. Alloy-balance. Table for
conver¥iugdecimal£roportions into divisions ot the pound ayoirdu-

ols. Fusibility ot alloys. M. Mallett’s process for the protection o
Ton from oxidation. Palladiumizing process.

XIV.—MELTING AND MIXING THE METALS.

The various furnaces, &c., for melting the metals. Antimony, cop
per, gold, and silver, and their alloys. The management of the fur-
pace and mixing alloys. Britannia metal. Barron’s furbace.

XV.—CASTING AND FOUNDIXG.

Metal ic, earthen, and complex molds. Metal molds for pewter
works. Bearings for locomotive-e~gines. Type founding. Plaster
of Foaris rolds and saod molds.  Slereolype foundisg.  Joldiog sand
and faska  Patterns, molds, and molded simple oliects.  Foundry
patterns. Coresof molds. MoldingZ cored works. i*r Loxes.  False
core and drawback. Reversing and tlgux"e-castmg‘ Casting figures,
ornaments, branches, and foliage. Filling the molds. Gunetal
and pot metal. Ironfounders' tlasks and sand molds. Remarks on

atterns for iron<castings. Loam molding. Melting and pouring
Evn. New method of mapufacturing drop shot.

XVI.—WORKS IN SHEET METAL MADE BY JOINING.

On malleability, &c.—division of the subject. Terrestrial globes.
Works in sbect metal made by cutting,bending, and joining. A hex-
agonal box. Poly%oual figures. Frismatic vesscels. Pyramids.
Frustums of pyramids. Mixed polygonal tigures. Radiating gieces
for polygonal vases. Polygonal vases of unequal sides. 'ools.
Modes of bending curved work. Improved machine for rolling up
sheet-metal pipe. Angle and surface joints. Francis’s metalllc life-

0ats.

XVIL.L—WORKS IN SHEET METAL MADE BY RAISING; AND
THE FLATTENING OF THIN PLATES OF METAL.

Circular works spun in the lathe. Works raised by the hammer.
Solld and holtlow blowa. Raising and hollowing. Raising globes.
Vases. Jeily molds. Stwamping. Peculiarities in the tools and
methods. Féueuing thin plates of metals with the hammer.

XVIIL.—PROCESSES DEPENDENT ON DUCTILITY

Prawing wires, metal tubes, &c.

XIX.—SOLDERING.

General remarks and tabularview. Tabular view of the process of
goldering. Hard soldering. Soft soldering. .Soldering per se, or
bnminlg%ogether. Au?s;md their melting heats. Fluxés. Modes
of applylog heat in sol enni.t
of hard and soft soldering. Richemont’s airo-hydrogen blow-pipe.

XX.—SHEARS.
XXI.—PUNCHES.
XXIIL.—DRILLS.

XXIII,—SCREW-CUTTING TOOLS.

Originating screw. Cuttinginternalscrewwithtaps. The principle
of chamfering. Transverse seCtions of taps. Die-stocks. Master-
taps. Boit-screwing machine, Shaping macbine. Screws cut by
hand in acommen lathe. Cutting screws in lathes withitravers.
ing mandrels. Cutting screws in lathes with traversing tools.
Healey’s screw-cutting apparatus. System of change-wheels for
perew-cutting. Screw-tools for angular threads. Screw-tools for
square threads, Various modes of originating and improving screws.

ee engine. Ramsden’s screw-cutting engine. Clement’s mode of
or ng the screw-gulde. Chucking and reaming lathe. Engine-
lathe. Screw-threads considered in respect totheir proportions, forces
and general characters. The measures and relative strengths of
screws. Sections derived from the angular thread and from square
threads. Table for anguler thread-screws. Table far small screws ot
fine ar threads. Approximate values of Holtzapttel’s original
BETOW.-! Holtzepfiel's orig nal taps
XXIV.—BISTORY OF THE ART OF ELECTRO-METALLURGY:
XXV.—DRSCRIPTION OF GALVANIC BATTERIES AND THEIR

RESPECTIVE PECULIARITIES.

The use of theblow-pipe. Examples

XXVI.—ELECTROTYPE PROCESSES.
XXVII.—MISCELLANEOUS APPLICATIONS OF THE PROCESS OF
COATING WITH COFPPER.
XXVIII.—BRONZING.
XXIX,—DEPOSITIONS OF METALS UPON ONE ANOTIIER.
XXX.—ELECTRO-PLATING.
XXXL—ELECTRO-GILDING.
XXXII,—RESULTS OF EXPERIMENTS ON THE DEPOSITION ON
OTIIER METALS AS COATINGS.
XXXIIIL.—THEORETICAL OBSERVATIONS.

B~ Theaboveorany 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 uat{fv, gent free of postage to any
one applying for it. Address HENRY CAREY BAIRD, Industrial
Publisher, 406 Walnut street, Philadelph a. 122

HE BELLEVUE STEREOSCOPE, WITH SLIDING
KFOCUS and Field Piece,accommodating all ea'es,recemly no-
ticedin the SCIENTIFIC AMERICAN, is mailed,}];repa.i , for $3, or wigh
/] x'\ssort d views, $6, by HENRY CRAIG, 335 Broadway, New York.
y

A VALUABLE WORK FOR INVENTORS
PATENTEES AND MANUFACTURERS.

The publishers of the SCIENTIFIC AMERICAN have just prepared
with much care, a pamphlet of intormation about Patents and the
Patent Laws, which ought to be in the handsof every inventor and
}l:utentee, and also of manufacturers who use patented Inventions.

'he character of this useful work will be better understood after1ead
in% the follewing synopsis of its contents :—
he cemplete Patent Law Amendment Act of 1861—Practical In-
structions to Inventors, how to obtain Letters Patent, also about
Models—Designs—Caveats—Trade-marks—Assignments--hevenue Tax
—Extensions—Interterences—Infringements—A ppeals—Re-issues of
Derective Patents—Validity of Patents—Abandonment of Inventions
—Best Mode of Introducing them——Importance of the Specification
—Who are entitled to Patents—What will prevent the grantingof a
Patent—Patents in Canada and European Patents—Schedule ot Pat-
ent Fees ; also a variety of miscellaneous items on patent law ques-

ions.

Ithas been the design of the publishers to not only furnish, in con-
venient form for preservation, a synopsis .of the PATENT LAw and
PRACTICE, but to answer a great variety of questions which have
been put to them from time to time during their practice of upwards
of sev enteen years, which r:Plies are not accessible in any other form,
The publishers will promptly forward the pamph let by mail, on receipt
of six cents in postage stamgq.

Address MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, No.
37 ParkRow, New York.

UST WHAT EVERYBODY WANTS.—OUR
Pocket Album (for soldier and civilian), holding 16 pictures, is
the cheapest and best Pocket Album ever otfered to the public.
Sent by mail to any address post-paid ua receipt of sevenz{-ﬂve cents.
1t can be filled with picturey (16) and sent by mail to soldiers in the
army, or friends anywhere in Uncle Sam’s domains, at the very
triling sum of thirty cents postage. All orders promptly filled by,
SAMUEL BOWLES & (O, Photograph Album Manufacturers,
Springfield, Mass. 12

NEW

BAIRD'S PATENT

NCRUSTATION PREVENTER, AND REMOVER, FOR
STEAM BOJLERS in either Salt or Fresh Water.—No invention
connected with Steam Power combines so many advantages as this.
THE ECONOXY IN FUEL ALONE, from it3 use, repays the cost of the
meventive. Certificates from I'fngi neers and owuners of Steain Boilers,
at sea and on shore, can be seen at the office of JAS. ¥, LEVIN, 23 Cen-
tral Wharf, Boston, Mass. 9 10

JTEAM ENGINER AND BOILERS OF EVERY DE-
kb } ECRIPTION 3 Shafting ; Mulleys and Machioists’ Tools, for Sale
b TAY, B9 Doanesteest, Boston, Mass, b e

EMP, FLAX AND JUTE PREPARING AND SPIN-
NING Machinery, new and second-hand, all bullj on_the most
improved svstem. All kinds of Steel-painted Wood Uluthing and
Leather Filletting. Hackles, Gilla, and Gill Pins. Bole Agent for
Grimston’s Patent Self-acting Ball Machine. Also, the Lxcelsior
Horner's Heckling Marhing—producing more yield, with less labor,
than any machine heretofore wn. TIHHOMAS JENNINGS, Machi-
nery Merchant, Leeds, England. 9 6*

0 WIRE DRAWERS.—I have patented and brought
into practical operation, a Machine for Pointing Wire in the
Coil for drawing, without the use of files or emery, and for pointing
2ll kinds and sizes of wire where a Eerrece taper i3 required.
C. JILLSON, \E’orcester, Mass. 9 8*

ECK'’S PATENT DROP PRESS FOR FORGING PUR-
POSES.—All sizes manufactured by MILO PECK & CO., New
Haven, Conn. Y 12%
AMES HORNER & CO., MANUFACTURERS OF CAST
Steel and Files. Orders solicited for all kinds, shapes and sizes.
Oftfice and Warehouse, 23 Clitt street, New York. .t

ELF-REGISTERING CALIPERS.—GIVING THE

sizes without recourse to a rule. See engraving in SCIENTIFIC
AMERICAN, of Aug. 8, 1863; l&ﬁ-lnch (pocket) size, at 75 cents; 2-inch
Bize (with ‘set screw attached to indicator), $125. Now ready and
will be delivered free of expense to purcharees on receipt of the
price. limited number of thz 3-inch sizes are in_process to suﬁply
demand only. Early orders will secure them. Larger sizes will be
made if sutficient orders are received. Send for illustrated circulars.
Liberal discount to the trade. Reliable agents wanted for all parts
of the;United States. KIMBALL & TALBOT, Worcester, Mass,

-

MERICAN NEEDLE COMPANY, 442 BROADWAY,
New York, J. W. Bartlett. Needle manufacturers for all the
Sewing Machines. Bartlett’s Burnished [Jand Needles.
“We find Bartlett’s Burnished Needles a wonderful improvement
over others for sewing machine or hand sewing.””—MME. DEMOREST.

AVING OF FUEL TO PARTIES USING STEAM.—
DAMPER REGULATORS.

Guaranteed to effect a great saving 1n fuel and give the most
perfect regularity of power. For 8ale by the subscribers, who have
established their exclusive right to manufacture damper regulators,
using diaphragms of flexible vessels of any kind. CLARK’S PATENT
STEAM AND FIRE REGULATOR COMPANY, No. 5 Park Place, Nev?v" ggsk

M. CLEVELAND HICKS, CIVIL AND MECHANI-
CAL Engineer, 480 Broadway, i{ew York.

ORTABLE STEAM ENGINES OF ALL SIZES, ON
hand and built to order. Send for description and our prices,
and get the best, cheapest, and most econgmical E e made.
5 ﬁe- HOAG & HAMPSON, 96 Maiden Lane, N.Y.

UN AND PISTOL SCREWS.—COMSTOCK, LYOX
& CO., Manufacturers (Otfice, 74 Beekman street, )}ew York),
are always 1{u‘epm‘ed to f h @un and Pistol Screws to sampl
Screws to fit the U. S. Musket, Sewing Machine Screws, and Matal
S rews gede ally, of the best quality, at short notice. 10 28

MESSIEURS LES INVENTEURS.—AVIS IMPORT-
ANT Lesinventeursnon familiers avecla langue Ansluise, et
qui;préfireraient nous communiquer leurs inventions en Frangals,
euvent nous addresser dans leur langue natale. Envoyez nous un
'essip et une description concise gour notre examen. Toutes com-
-punications geront regues en contidence. MUNN & CO,,
Sclentific American office, No, 37 Park Kow New York

© 1864 SCIENTIFIC AMERICAN, INC.

THE CHEAPEST MODE OF INTRODUCING

INVENTIONS.

INVENTORS AND CONSTRUCTORS OF NEW AND
u eful Contrivances or Machincs, of whatever kind, can have their
inventions illustrated and described in the columns of the SCIEN
TIFIC AMERICAN on payment of a reasonable charge for the en-
graving.

No charge 1s made for the publication, and the cuts are furnished
to the party for whom they are executed as soon as thoy have
been used. We wish it understood, however, that no second-hand
or poor engravings, such as patentees often get executed by inex:
perienced artists for printing circulars and handbills from, can be
admitted into these pages. Ve also reserve the right to accept or
reject such subjects as are presented for publication. And it is not
our desire to receive orders for engraving and publishing any but
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 of the SCIENTIFIC AMERICAN,
No. 37 Park Row, New York City.

IL! OIL! OIL
J _Yor Railroads, Steamers, and for machinery and Burnlng.
PEASE’S I'mproved Engine and Signal Oil, indorsed and recom-
mended by the highest anthont:{ in the United States. This Oil
assesEea qualities vitatly essential for lubricating and burning, and
ound in no other oil. It is offered to thie public upon the most reli-
able#hgrough and practical test. Our most ckillful engineers and
machinists {ronuunce'lt suferior to and cheaper than any other, and
the only oil that is in all cases reliable and will Dot gum. The

Scientific American,” after several tests, pronounces it * superior
to any other tbey have ever used for machinery.”’ For sale only by
the Inventor and Munufacturer, F. S, PEASE, No. 61 Main street,
Buffalo, N. Y.

N. B—Reliable orders filled for any part of the United States and
Canada, 113*%

HAT EVERY ONE*® OUGHT TO HAVE—ONE OF

Parr’s Tool Chests, fitted withcompletesetsof tools, sharpen

ed and set ready for use and packed in cascs for shipping, snitable

for mechanics, amateurs, farmers and boys. Frices {rom $z

eacl,, and containing froin 8 to 92 tools, according to size.

tained of all respectable hardware dealers or shi Ped on receipt of

rice by the manufucturer, GEORGE PARE, Buﬂ]:]x 0, N.Y. Send for
escrlptive circulay. 25 14%

EYNOLD'S TURBINE WATER-WHEELS.—THESE

celebrated water-saving and powerful wheels, now so exten
sively used on limited streams, are turnished and adapted to ever,
head and supply of water, by TALLCOT & UNDERHILL, 170 Bread-
way, New York. 13 5

ISULPHIDE OF CARBON, CHEMICALLY PURE.
for sale in quantities from one to fifty carbova. Address DU
B(}Il%*D. PARMELEE, Chemist, 22 East 4Ist street, New York.

I)ACE‘S PATENTED LIME KILN WILL RURN 300
bushels litne per :1:115;, E‘ith three eards woed or 1% iran eosl,
hard or goft,  Address C. DL PAGE, Grandl Ttap Micl. 4 13%

OLSKE & KNEELAND, MODEL MAKERS. PAT-

ENT Ottice Models, Working Models, and Experimental Ma-

chinery, made to order at 100 \WWalker street,between Center and Elm,
New York. Refer to Munn & Co., SCIENTIFIC AMERICAN Office. 6tr

FAN BLOWERS—DIMPFEL'S, ALDEN'S, MCKEN
ZIE’S and others, tor Steamboats, Iron Workes, Founderies, Smith
Shops, Jewelers, &c., on hand for grale by LEACH BROTHERS, 86
Liberty street, New York. 3 13%

ULCANIZED RUBBER—

Adapted to mechanical ];ur rieps M
PACKING, VALYVES, HOS SMERY VU LOANTIE WHEELS, &b,
&c. Directions, prices, &c., can be obtuined on apglicatiou to the

NEW YORK BELTING AND PACKING COMPANY,
Nos. 37 and 35 Park Row, New York.

JOHN H. CHEEVER, Treasurer. 1itf

CHINE RELTING, STRAM

ORTABLE STEAM ENGINES—COMPBINING THE

masium of etiiciency, durability anl ceonnmy with the mini-

mum of wei and price. They are wilely aml favorably known,

wore than Bbeing ip use.  Allwarcanted satistactory oF posale, 4

lirge stock on hand ready (ot immed ke application.  Doescpptive

circulara sent on ppplication. Address T4 ']I(J,\III,E\‘, lawrence,
Sef

AR,

UILD & GARRISON'S CELEBRATED STEA
Pumﬂs—-Adapted to every variety ot pumping. The principal
styles are the Direct Actisn Excelsior Steam l’umg, the improved
Balance Wheel Pump, Duplex Vacuum and Steam Pumps, and tha
Water I’ opeller, an c¢ntirely new invention for Qumpiu;; arge quan-
tities at a Lightlift. For sale at Nos, 56 and 57 Flrst street, Williams-
bur%h, and No. 74 Beekman street, NewjY ork.
1t GUILD, GARRISON & CO.

HEELER & WILSON’S HIGHEST PREMIUM SEW-
ING MACHINES and Foote's Patent Umbrella Stands, 505
Broadway, New York. 17 32%

RON 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 COMPANY, New Haven, Conn. 1tt

OLTS, NUTS AND WASHERS OF ALL SIZES
constantlion hand for sale by LEACH BROTHERS. 86 Liberty
street, New Yor 313*

Bur Beadytung fie deuifdye Grinidoe.

Die Unteryeidineten haber eine Anlettung, bie Erfindern bas Verbal.
ten angibt, um fidy tbre Patente yu Rhern, hevausgegeben, und verabfol-
gen foldye gratig an biefelben. .

@rfinver, welde nidt mit der zngCIthJm Gpradie betannt fint, tinnen
{bre Mittthetiungen tn ber deutfden Sprade maden. CStigjen von &r.
findbungen mit turjen, beutltd) gefdyriebenen Befdyveibungen bellebe nran

14 abdrefltren an Munn & Co.
87 Part Row, Ncmguﬂ.
Wuf der Of fce wird beutld aelvroden.

Dafeldt 18 4% Jaden s
D te Watent-Gejcke bex Peretniglen Staaten,

aebR den Regeln und ber Gefdyaftsortnung ber Patent Bifice und Anlet.
iungen fur den Erfinder, um fidy Patente u fidhera, in ven Ber. St, fo-
wopl ald in @uropa, Ferner Audjiige aus ten Patent-Gefegen frember
@dnder und barauf brjuglide Natbididge; edenfalle migilc - Mt fig
Gefluder wad (old» weide patentiven woilen.

Vrets 20 €15, pex Dok 26 €24,
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