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HOW STEEL 18 MADE.
The followirig description of the. man Ufadture of

Steel ie condensed frein the lronmongPer (London).
L[t is contained in an article by a correspondent,
gving an account of the. establishment of Watkin

90oc., at Stourbridge, England;, celebrated for ite.
manufactures of ebovels, spades, scythes, foirke,-
anvile, piokaxee, bore sboes, nails and black iron-
mongery in general. We direct the attention of
our American tool maltes te the subjeot; becans
instead of making their own steel theyàpurchase it,
while almo8t ail the great tool manufacturera in
England makté their own steel, being thus enabled
to obtain the material at u mucb lese cost:

"There are varions kinds of' iron, Englisb,
Ruesian, Spani8b, German, but particularly Swed-
iab, for making steel, by the process of cementation,
,which inay be briefiy deecribed as follows:- The
converting furnace of cementation presente the.
shape of an oblong quadrangle, divided b~ agrate
in the centre into two parts. On each sid of the
grate rune a long trougb or ceet, tecbnically cle
a "lpot," about. 13 feet long by 3j feet wide and:
3i feet deep. The furnace is covered-in by aseui-.
circular arcb, wii h a round hols, about 12 inche
diameter in the centre, which is opened when the
furnaceijecooling. A large and taîllconîcal obimney
or bood, open at the top, le boilt over the furnace,
wbicb aerves te shelter it within, to inores8 the
draught of air, and te carr off the emoke. There
are two openinge about 8 juches equare, in front of
the arch, one above eacb cheet or poet ; tiiese serve
for the introduction and removal of the bars, whicb
are slid in and out upon a piece of iron placed -te
that end of the opcning. A much larger opening
in the middle, between the two pote, eerves to admit
the workman. An iron platform ie laid along the
grate between the two pots; upon the the workman
takes hie stand. Re fi rat sifta a layer of cernent
--that ie, a mixture of about nine parte of ground
chardoal made froni bard woed, and one part of
ashes, witb a little sait added te it--on the bottora
of each pot or chest, te the. depth cf about haîf an
inch, taking care te epread the mixture as.evenly
as possible. He then proceede Ce p lace on tuis a
row of iron bars, -eut te the leugth cf e pote. Hes
always leaves about an inch between every two
bars. The row of bars thue placed iscovered again
witb a layer of cement about oe inch tbick, as the
carbon bers is intended te serve f«' the bars aboya as
well as for tbose below. Anothet' row cf bars. is
placed upon tbe second layer cf cernent, in sncb,
manner that the portion cf tbe bar compoeing it
corresponde vertically with the itescs left
between the firet row'. Thoen cornes anotiier layer
of cement and another row cf ba's laced in the
saine relative position te the second as.tbe latter is
te the firat, and se on alternatively in succession>
Up te witiiin six iuches cf the top (whîcb makte
about ten inches altogether). A final -layer. -cf
cement je epread over the last.rgw of bars, and the
wbole je then cloeely covered in with dlay, -or ith.
so-called wbeel-awarf (tbe earthy detritus foiind 'at
the bottom cf grindetone trougha) entire exclusion.
cf tbe air being tbus ensured. A few bars ar-eleft
longer than theýotiiers ; the extremlities cf these are
left projectin tbro:g amali openinge made in the

ndofthe chesta, closed by doors in the enter,
walls. These epeninge, wbich are oalled .tap-'holes,

are placsd near the center cf the snd stones of theï
cheste, tbat- tbe bars projecting tbrougii tbem-may:
serve te indicate tbe average stage te wbicb tbe'
preesa cf. onversionlbas. preceeded:tbroughouýt.ti.:
entire masscf iron in the:troagbs. The prejecting.

':bars are called test.býrs, or trial-rode; their pro-
,jecting:ende areencrueted witbfire-clay, orimbedded:.
; in eand.

* "Wben the pote are properly chairged, ail the
openinge. in..tbe furnace are bricked. up air-tigbt.-
A large firs je lighted lu tbe grates, the flamieriig
between the. two pote, aud pasing-below andaround
theni, tbrougb a number of horizontal and vertical
flues and air-bos leading te the chimney ; the lire
je. carefully regulated -and steadily maintained for
the wiiole period of time required for the cem enta.'
tien of tbe iren bars in the furnace. It generally*
ta-kes about four daya te hient the iren .tbrougii; on
the. eixth ora8eventb day, according te circumataices,
a test-bar or *triaI-rod je drawn eut tbroug ense cf:
the tap-holee, to se bow matters are going on.ý
The. conversion je considered cemiplets wben th.
cemientatien is found te sxtend te the centre of:the:
test-bar, wiiic i enerally takes about eigbt daySI
for eofte teel, and frem fine to eleven days for tbe'
harder- serte.

"lTiie furnace le- eolidly conetrncted of refractory -
bricks ; -tbe twe cee or pote being rnostly built
of -fire-etene grit.

IlWiien tbe trial-rod shows that 'the desired -eud'
bais been attained, the fires are extinguished and.
the furnace is-left to cool. The converted iron bars,
or, more proporly speaking, steel >bars, are taken-
eut; tbey are found, upon examination, te bave
sligbtly increased in lengtb and.in weigbt, wbich
je owing te the. absorption cf tb&« carbon frem the.
cernent. On. broaki ng a converted bar acrs, the.
texture je found te b.ne longer fibroue, as it was.
in tbe origina iron bar, but granular or crystalline.
The surfaceè cf the bar je covered with blisters,
wbich bave precured for tbe article tbe naine cf
blietered steel. These blistere are' eccasioued by..
imprfectious in the.. iron, the. netal dilating in tbe'
unsound parts, and gaseous carbon forcing ite way
between the. împerfectly.welded laminas. This
blistered steel is-cbiefly intended. for the mnanufac-
ture cf edge toole, &e. In tbe atate, hewever, in
wbicii it leaves the convertiezg furnace, it will net
anewer tueé purpose; but it lias te pase through
anotiier procesa, viii., that cf tilting, or, as it i8 alec
termed, sbearîng; te tuis sud the. converted bars'
are brokien or clipped in te lengtbe cf about tbirty,
loches. Six or eight cf tiien are piled or fagoted'
together, the ends boing eecured within an iron*
ring, tsrminating in a"bar cf about five feet long,
wbish serves "as ýa handîs. The. fiiggot je tien.
raised te a wélding beat in a.wind furuace, sud je
covereid witb àand, 'wbicb, melting on the surface-
and rnnning' ever iii like liquid, glasi, forme a pro-.
tecting coat te defendthe metal from' thes ordinr
action cf the. air. When. the. propet degres cf=ha
bas been attained, tbe faggot'is removed from the:
furnace an.d placed under a hammer, wbich unitesy.
the. piece inte a irod* or bar sud -closes up interbal'
fissures. This bar je again *brougbt te a welding:
bheat, and is in tint condition subjeûted te thé action:
cof thé tilt-haimer, wbicb maltes from 200' to 300.
estrokes per minute. Wàter, is ccnetantly -kept'
.pouring on the frame-work te koep it cooL The.


