
185k) ON AN IMPRlOVEEM MN TlIl-' MANUFACTU1tEý OF MRON AND STEWL

1 propose iii thuis bni' icîutnlir ta deîîuoîustratc flic possibiiity
of au iîîîhmstriai revoltîtion iii tlie Unîited States wvitlx rega,,rd tu
fice îiunuffictuire of caet ironl, iron, aund steel.

A fow iiistorical considerations miîst Iirst bc prcsctctd. IL
is iiiiivcnsally kîiown tlîat iron was at fîrst mîaînthctumrcd exclu-
sivciy bynmcins of ciarcoal witiî apparatus orsinali iînso8
Titis ietlod jireeludcd file prepauiitioi otf large quantities, anid
it becaine (fuite insuilicieîît M thcîei introdiuctioni of steaui-
cîîgines gave tu industry se inîuel widcr a field, 'fle immnîse
imnportate of' ceai begami to bo cegîe, andi ironl wns iliînu-
factured by its mnceails, :îccordin- tu iic iînethiods, wlîicli là-
vourcd itsi more rapid production iii greater <fuaititics.

2L rivalry fini-. coinnîeced bectwcen coal ftinîîmdrics, and tliose
kcpt np by wood, iît wliich the latter werc evidcntiy te bc
evercoiine. 'flic mations possessimg greit CeaI districts, parti.
cularly GJroat Britain, becaumie the pýrodumeer.q of' iron for ail1 tho
rcst.

lIn tixese circuustan1ces, if stmddenlly tiiere ilîould bc dis-
covered au new mnens of iiiliti iroît h Wood as rapidily alld
as econontica!ly as it is donc :uJ presetit with coaI; if;, be.sidcs,
(lie iroli thus prepared slîomuh offer in qui:lity very great ad-
Vanitages lit coliiparisoî witli tlîat made %vitl ceai ; is it flot
uiatuirm to suppose that tile eommsuners who arc ouiy nttrated
hy hie cheapneîss (if E'nglisii ironl, îvenld ecase toecmploy it .9
Eveii adinittiîig ful limier certain cireuînstances titis irora
îroid be dearer, they cotid niure advamtageuîmsly use it for
tuose paîrposes for wliieh iron of Uic first qîîality is imîdispemi-
sable, Sucli as the nmanuîfactuîre of*stcci.

'fle country be.st sittnate1 for the stuceess of' titis induistriai
revolutien is undoîîbtely the United States of Aimerica. For
exanipie, Wood is foutid thîcre in great (juautities, and inly ii
qoiute places be obti'ined, at -_ very low price : oit tîte other
halid, flic beds of minerai iron are vcry niuilîcreus; imodes of
trinsport, always iimportanut iiiftie workinig of irom, cxibt ini
great nuilnhers. lc ive fiîîd ali the conîditionîs iiecessary te
success ; it reiuaiîis oîîly tu establisit witiî certainity tîte adn-

tge or' titis niew nîetmod o? muamtiti rcturim fi i, and te explaiu
its liigh importance.

Ist. Wood is flet ciargcd with. tîmose minerai stubstances;
whiclî injure :ut once time calorufie effeet andi the quality of te
metals fabricatcd by iL. Coal coîîùuins oftcîi teit per cent. eo'
iiiatters citîter useless or iîjuriotis. Wood, on tlie contrary,
contains lmarcily omie-hîif' per cent. afi niiicrai substanes, whicli
besitles are meves injurions. Ail wood. lias gent eltemicai
uniforinity, while ceals differ mucli fron i cd othuer, wiîici
involves the (lisagrecable necessity of ranginig the inetheds of
employiimg dueni. IL is well knfowlî to îttctalurgists thmat w0od
s1touid nl t bc etiployedl as a comubstible witlout previeus pro-
paration, on aecount of the large proportion of watcr whicli it
containis.

For many ycars tîte nmost various eyperiiuîents bave been
madle te prepare the Wvood befere using iL as a combustible.
Tite inthod te whiclt wc would now caîl attention las beeri
L-ed for a short Lite iii Styria, and Carinthia, wvhicli censists in

aiîgfront the Wvood eniy the water, anid steppiuig the distilla-
atnzs sooit u thic substances wluiei beglut te escape contaii

carom. Two inethîods ]lave becit used toeffect titis conversion
of wood fate ligneux (ligîtuxu).

lst. The gases ceîîimg freon tue fire-place are brotifflît into
ilnnediate contact, witli the Wood ; tinus the Wood is raiscd to a,
teapercatture abrm)vc I 00' enltigrade, wîieh, Pavauîîu qtili more

the vaporisation by fltue tindce fliac. tliiesch'slbave to
lie atrtdwith vaîîour.*

li the second înetîod , oiy the licat radiating front tlic
gascs lit the tire.plac is cinployed. icsegxtses arc notbrotiglt
inito jînniiediate Contact with tile Wood, but arc Conducted iii
pipes or cast or slîcct iron, iround which tlic Woodl is pilcd.

Titis second jnM-hod affords by far the nîiost satisfiîctory re-
sults, beitig flic ii.ore cotoiai, and avoiuliiiîg the disadvantage
whichl soinetiînces attends flic fles, of în:iking the ligneuxv
pyro1)horic, and thercby liable tu sp>eîtancous combustion on
ù%posure tu flhc air.

Tt is important to render flic second incthodl stili more per-
fect. 'Tite fil lowi sg nen s tiiglit bc ad van ta geousiy c fn)ploycd:
-Thei comibustion of the Wood eiploycd etteets the conversion
into llgncux, which is thus raiscd to a tenspcratuîre of 1500
Ceittigr.te. AiU tlic çater conitained in titis Wood escapes fi
vapur ; huit file hicat containcd. in titis Yvapouir and in ftie

'Igacu.v Shotîlc bc miade useful, as Weil as tlie latent lient con-
taincd iii tic vapour. For thîis threc successive chamubors will
bc itecessary. 'ile wvood. leaded. oit waggolis, passes fi suesf-
sioit front one cliaier to aniotîer. li t iirst ehainber the
wvood will begini to be heated and ta dry by incans of the latent
lient of the vapour, dîsengaged1 ii the eoiandi conidcnsed
in tlîe tluîrd ; aund :ulso, by mnus ofthe latenît licnt of the air,
eoolcd in the tlnr(l, andI bronglît back to flic furst. It is in the
second ehailibcr flint flic cntire Conversion of' the Wood inito
l~ignx taktýes place; tfli 1mu'nix will pass into Ulic titird, chant.
ber te cool ; the hecated air 'vilI bc conducted tu tlic first chînni-
ber to boat another ioad of Wood; flic vapour whicu is founid
there, and ivIbielî contes ovcrhicatcd front flic second chanîber,
wili bcecondtdcsed, and tis wili give muore lient to the first
clînnher, with wiîici it connluinientcs by pipes.

In fuiloing tue preceding nîethod, it is possible to change
10 parts of wood (stnding for 1.00 of ligneux, 0-10 of water)
into ligneux, by iiinlis of elle part of Wood cmnploycd as a
combustible.

Tliere is aiother îmttlod more eoitoinical wiîich mighlt bc
enmj)loyc(l to couvert tlîc Wood into lýincix. It consista in
utilisiîîg tho ivastcd hlaine of flic nîctallurgie apparatus, ailler
linving of course previously useil iL for otller purposes; for
exaînple, hcatiig te enuidrons; because ont cowmitng front the
apparatus the -,as is of' teo iîig a, teînpcrature for the operation

in question, and is stili sufficicntiy hoet -trier having bcen cmt-
pioyed( for tihe previous processes. B3ut titis mctliod, by wlich
economny is carricd to thc utmnost extent, though vcry suitable
iii Prince or Gerniany, does nlot seni ntcessry iii Amcica, on
account of the clicapncss of the vegetaibie combustible.

Tlîus far wc bave only explaincdl, and very briefly, the first
part af te new xucthod o? xuanuf'acturing iron. IVe now come
to the second part, which is tliepudidlieiglprocess with lignecux.
Tite puddling, it fs Weil known, is cffeced by burning in a
reverberatory furnace tho combustible gases, whieh corne front
a latcral lire-place. Tue important part of the oper.ation is to
conduet into tlic lîrnace a sufficcCtt quamutity of air te produce
a total combustion of the gascous substances. Gencrally too
xuuehi air is adxntittcd, whieh lias flie disadlvantagc of uselcssly
absorbing, the lient. Minerai combustibles are inuch better

*IL is unnccssiry in this niemtoir fo deseribe cither the chamber in
whiclt tlîis process takes place, or tho rcquisitc apparatus and details
of the dittc!rcnt pvocesses.
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