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THE EAIRLY DAYS 0F BESSEMER STEEL.
Vinder tbis titla, the London .Einucurbnq of a recet, <date

givts a conlcise blstory of Sir Henury Bessenier's.struggles, which
resulted, as flhc wouild now weii ktiowq, lu tha pi ouuctiou of
naulleabie iron lu a Ibtid state, whlcb w as cast into niold4and
rolied iîito lais. It la the old stoîy ever agalu, aitu evar in-
terestiug. Wiu n 1Mi. lieïsener, lîy the advice et Mr. G. lien
nie, tire i'resident of tue Mecliauuical Section of the Britisb
AsQsociation. ru'ad, on ture 13Lh ot August, 1856, luis îîaper on

"Tbe 3Mauufilctuîe ef Malleable Iron. witliout Fuiel," practical
umen were preuiued te treat the whlîoe affair as s joke, ani erni-
nant manufaicturers of iron came te enjey the foui anul te ridicule
the auitlor of tue " absurd" puroposition. But it wss a case of
cobuing te scoif anul reîîîaining te pray. One iron master
effeied Lu. place lbis werks at Mr. Bessenueî'sdisposui for exjueri.
niants. liii. James Nasmyth, who was preselut, iii bis stupre.
ciative enthusiasm, held uju at armn's leîugtb eue of Mr.
Bessemer's samples, exclaimng: " Here's a trne Briltish
niugget !" This identical bar of ien," says oui ceuutamporary,

la is w befere us ;it was roiiad, eut, julled anul ue-roiiad at
Woolwich Arsenal, sud fuiiy proues flae "ouîdIne,,s of the
îuîiuciîule on wbicb the invention laliîased." The London
Timeus raprinted tLie paper the nouîiuug iufter IL 1usd been read,
snd tiuuee days laLer a fermai offer of $250,000 was maade for
tue Englisaitant, wbich was deciined. A inionth after the
appearance of the pajuer lu the Timecs, $140,000 had been re-
ceived fou licenses te use tbe inventionu li Great Bitain alonte.

Then camie a reaction, trials bastilv made at varions works
iuaviing euded lu a fiasco. "A brifliant meteor bas flitted

acuesa tue nîetaiiurgical huorizonu, dazziing ail beboltiers for a
moment, enly te dje cut and leava ne trace beliud." Altbouzli
this nuiglit be the general opinuion, as voiced by oua journual, it
was net quite ibat of Mr. Bessemner, wlue at onlce set te werk.
At the end of thuae veaus, "steel of excellenit quality wss made
fieni noltan pig iron lu flfteen muinîutes, wboliy witiîeut the
emipleynent of skiied labor, or manipulaition of auuy kiiud, and
witbeut, the enajuoyuient of fuel."

Auîotber illastration of flue iuouy of life la feuud lu the fsct
Iluat wlueu Mr. Bessemer, baviug thus fiualiy triuunpbeul over
aveuy difficnify, read bis secou-d paper ou " lIeu and Steel"
bat oie the Instîtute of Civil Euîgineers, on May 24tb, 1869,
with tbe evideuce of puacticai success before ail iii varionis and
besuitiful specimeus, the neiats of the invention weue stoutiy
deniied, sud the jurocess was ridicuied by unembers presenît.
Hostile critica weie Mi. Biamuveli, Mur. T. Brown, Mi. T. M.
Gladstone sud Mr. Riley. The Sheffild steel-unakers would
uîot give tbe puocess a trial ;and IL uvas net util Mi. Basse.
mer detaunuined te ereot steel woîks at Sheffield aud undersail
the steel inaker lu bis own mauket, that the Bessemer uuioces
was iuîtroduced. lu Great Bîltau, sIoe, the qiautity of steel
produced lu 1880 was a littie over twentv Limes the euutiîe pie.
duction of steel in that confutry prier te the invention. A
ramaukable fact, wbich wili undoubtediy be nentaiiy comment-
ed on by ail tboughtful readers witbout any suggestions froin
us, wili ba fouud lu the final statemaut of ou authority, that
fou twanty.five yeaîs, owiug to the clamer of interested or igno-
ranît partisans, the original paper bas beau exciîîded fuon the
Transactions of the British Association.-Mlanfactsrer and
Builder.

BOILER EXPLOSIONS IN 1881.
*The nunaber of boler explosions lu 1881 that bave beau of

sufficient importance te attrîîct the atteuntion of local press re.
porters la not as great by about haif a ulozan as was reported in
1880. But the niunber la quite suficient, being 160 explosions,
l)y wbich 250 Juersons were kiiled or fatailv injuued sud died
soon after froua the affects of their injuries, while over 300
more weue seriousiy huit net fatalliv ijnred.

Of' these expliosions ainostexuctly* thirty par canton were lu
nîills that usa light sud qnick buning fnai, sawnuiils standing
fariasu of auy of the class lu nuuîbei aud disastrous resuits.
The ulass includes luesides sawmills, ail sncb as use the refuse
tinuibersud sbavings fronu wood cuttiîug nuaclîinery, sud shoulul
aise luacluide sncb thuasiig englue bolers as are fired witb
strsw. Bot iL la ioct ruracti.alie Le selauate suuch. for the pur.
pose of classification fron otlueis Iluat use ceai foi fuel. IL la
parobiable that one-third of ail the steani bolers that explode
wiLb destructive violence ara suuch as use flashy, quick buriuiug
fuel. The furonce doors of sncb boiiai-i inust be otten opaued,

and in the case of green sawdîîst the drsuight rnuist ho stroîîz,
se that when the furnace doors are opeîîed a suidb- chili of the
furnace plates is caused bv the inriishing cold air. Th- eff et I
cf the sudden cooling of parts of the boil er la to unduiy c "utrut
and straiin them, the coiiti action lWiug resisted by thouýe parts
that are net so suddetnl v vooled. lut long cylinilei flue boilf.rý,
externaily fired with flashy ftiel, th-, contraction of the huu'ttorn
of the sheli is resisted hy the rigid internai flues. TheiIl the
strain causes siight, beuding, of tlw bc-v1 flangps, if tbey ilIv
pliable wrought; iron heauls or if liu'avy uuuyieiding cast iron
beads, then the strain caused hv tire contraction of the lowpr
sie of the sheli is coneentrateil at tire transverse sesmq, the
weakest of which uvili yield auj bogin to leak, or IL will pulli ru
two between the rivet holes, 1 urhaps one-thirul tire way roundl
the boler before exploding.
The strains on the flanges of wrought iron beads from coritrac-
tiou of the bottom of the sheil of this type of boler, which
contraction is resisted by the rigid internai flues, causes heud-
ing at the angle of the fiangs,, sud the straiued auud yieiding
line near the angle of the flauge la at once attacke 1 hby the
houler water. The sligbit imperceptible motion is sufficieut to
crack off auy lime scale that may have been depositedl froni the
water and lay bare tue disturbed moiecules of the iron, and
they are acted on over a laîger ares than wheu uuidisturbed,
aud witb ouly a sunail area, that which lies lu the geucu-uui
surface of the piste, exposed to ehemical action of the watpr.

The weak hune becomies weaker witb evcry recurrence of the-
motion, auj if the weak liue la sufllcientiy lQqg IL miay giv,
way suddeniy on the whole weak uine, wbeu an explosion m.uy
occur imme(iiately on the escape of the free steaun wbib1
presses on the bigbhly heated water.

Weaknesses causeul froun titis or au', one of the mauy causes o tr
daterioration of bolers, are, bowevci not necessary coiiditioý,'s
for an explosion, ln fact it lias been often remarked, sud wîùh
propriety, "lthe stronger the houler the greater the destructioi."
But it is plain that the force ninat hie greater than the resistaruice
to iL wben the boler breaks open. It is ouIY necess-ury to pre.
vent the escape of the heat. by radiation from the exterior
surface of a boler sud tbrougb ail steani outlets, anid to conti-
nue th flue lu the furnaca at a temperatiure bigber ihan that of
the boler water in order to etilct a continued gradiîal ierase
of heat and of piressure lu the boler. This may be doue suffi.
cieutlv to accomplish the destructive explosion of the stronge"t
boler by fastening dowu tlue safety valve, ciosiug, the steain
stop valves, aud kceping up a moderate lire in the fuirîsce. it
us by the accidentai arrangemient of these couditiotis thit
mauy, perhaps most, explosions of strong bolers that oceur
are bîought about.

It; is fair to couclude. that farmers sud lumbeîmeu wbo tit
dertake to run their ewui steani bolers are more likely to mnake
the fatal mistake than almost auy other cîsass of stean user,.
Therefore we need net wo[ider that so large a proporti nr aý, 33
percent of boler explosions are ia gaw an'?. lumber nulsq.

Next iu order of their nunubers sud att 'cts coule the explosions
lu iron works of various kind-. S mmething less ihan Il per
per centum of the exploîied bolers were in this class of malini-
factories. The most'notable explosions bave beeu ini rollilug
milîs and furnaces, but for convenieuce lu claasification, bolier
shops, machine sheps, and foundries are incluîied in thîs ciass.

The most important, howýever, aud the most numerous ex-
plosions in this class are iron manufactories proper, and it is
these that give this css its right to have this second place
in the erder of classification, and te these the reader'u atteuiiolu
la invited.

Most of the bojiers uqed in iron works lu this country are
externally fired, although there are a few of the Engiish Ras-
trick and a few upright flue bolers stili in use.

0f the axtarnally fired varieties there are the plain cyllîider,
the cylinder flue, the cylinder tubular, sud the Frenîch doublje
cylinder bolers. Iu iron furuaces it is a corinnon uractice
te hat the bolers by mieans of the wase gases freont tire fouruce,
and for this purpese the furuace top) ls clesed wif h s caýt irou
cover, sud a large pipe is let into the aile niear thp top, wiiul
coiduots the gases te the chsmber beneath the boilers, when
sufficient air la sometimes adiuitted to couaiplete the combustion
of the gases sud hat the bolers.

The soîphureus vapours frein the contenîts of the futusees
are condensed by contact with the cool parts of the bolers,
sud corrosion soinatimes gocs on veiy raui(iiy, especially near
the feed water mineL. Leaks occur, aud the meisture f'reinI
them increases the activitv of the corrosive agenîts, and if net
rapaiîed the plates arc soonl rcduced te such a wveak condition
that tbey glive way. 'Now, if the break is of ceusiderabie ex-
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