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THE MKYSTERIOUS IN DOILER EXPLOSIONS.
There is he oîtd questint au elemîtetît ni nîystery attending

certaini boiler exptlosions. At one tilue aIl explotsionts ni lînilers, j
Bave those wluicli obviousiy resulteti irom short tiýs ni svater or
extensive corrosion ni pîlates, were regaîded a.s miysterious and
reinirkabie. Theories hiave beesi formieil alnîost wititout numtnher
to tîccounit for their occurrence-mn a word, to sutive the inysîery.
Tie splierniîial tlienry ni Botitigny îl'Evreux mi lie cited as an
exansple. Wien water is dropîsed oit a htot plate it assumnes tise
sîtiseroidal condition, runs about in drois, and î.valoraîes slowly.
Tise drops are really tint iu contact with tie plate at thie tiiuct,
each dropi teing eîîveioped in an atitnspitere ni ils own vapor.
Wien tihe plate cool% tise water touciies it ansd flautes iisto stearii.i
If waa sujijosed titat stîsuer certaini circîsnîstances watvr as,.uiited
tic sptliroidîil coniditioun iii norîtal steain geuterutîturs, an tit tat ut
great devvisîent ni steasm eîîaued wimsi fli» furtiace lstes
cooied a little ans mucli steari being, nînide titis in ai iew Secondts
tîsat tise bouler iturst. This idemi is itow wel knowu f lue fallacinus.

Another theory was îlsutt if a houler was iseuteul red hmot anti
cold water puiped iii it would iitialliltly exploule ; lsis ha obvi.
ously fie lail endt oý the spiisroidal ticory. Iiiiirt)ueit ats tise
speci'mcli ittniiroît i, but oîse-îsiîsf tisat ni wtster, in rountdt
nuumbera it iîtllnws tismt iie potinds oif iroîs ittattul te abtout
1,500' muat grive tmp tîteir lieat to mnake one poumu ni steans anti
it lias neyer yet lietu sitown linav esouidi mcd hîot iroîs v<umltl be-
present in a boiler te cause a developuiemit ni steutut witt u1iticit
tic saiety valve could not deai. Many experimneis have been
carrieul ouf mn test tlie pontt, witli negative mesusîts as far sas ex- 1
pînaiis are concernemii

Tise electrical îlîeory waa hroacied. Wliat titis mepast wve
neyer under.,tood, linr dud we ever mnett aîîy one wiio diti. One
eitiemani îîrttniseul to lirevemît ail explosions from thha cause bv

ancasiusg evemy houevr in tiî aseet copper. Anotîser proposet f
fit cnmductiîîg uvîzes te puit boilers ins communication with fie
earti. Tlie ntotion tiat water was decompnsed intn oxygen and
bydrogen, and subses1 uetitly recomposed with a terribule explosion,
kept its ground for a long finie. We itelieve we may say fiat
no engineer possesaiiig a ntoderate kînowledge of cieînistry lsolds
suci a theory now. The inspecting engineers of tic varjîtus
boiler insurance and assurance companies were tIse firat to place
tie wiole 8uhject on a sound footing. Tiey .jhowed a a resuit
nf their experience tiat boilers burst because tiey were too weak
to witistasul the straina brongit on theni by the internai press-
tire. Tiey proved that iin the vast majority ni cases f urrowing,
and gmonvirmg, and corrosion in ail their mnuutifarious forma, were
the agents oiîerating ta bring about boiler explosions, anti tiey
carried back such catastrophes ironi tic egions ni romance tn
thase of every-dsy lueé. Tiere is anme reason, isowever, ta fear
fiat these gentlemen have gone a littie too far ; and tiat by
aigning ail iniler explosions fa one cause they are doiîtg iarm

and stoppiisg inquimy into certain secrets ni nature about whici
we do tnt know quite sa mnch as is desirable.

That by far tie larger number ai explosions wlsicti occur every
year in Englaîîd are due te weaknesa ai the muiera wich give
way, either conîgertital or acqnired, we shauld be the lasët fa dis.
pute. But it is equally indisputable that eventa take place now
ansd tien wiich quife upset ail conclusions based on the idea that
explosions always take place because a houler is ton weak ta with-
stand normal strains, and these said events apparentiy contmadict
much fiat aound acientific autiarities teaci. Thus, for example,
aîthougi the entrance of cold water into a red hot boiler ougit
flot to cause au explosion, yet tîsere us one case at least on record
in wiich, on a paiu ai cnld water beiîsg poured suddenly into a
mcd hot kitcien houepr, a moat violenst and disastrous explasion
tank place. Tic weigtît ni mefal engîuged icre was, iowever,
very great as cnxupared with that of tic water. if is alan aiown
fiat explosions have eîîsued wien water ivas pumped into plain
cylindrictîl externaily fired muiera, wiich iad been allowed ta
run short.

On tic otiier hantî, houlera patched and re-patcied, sud seeni-
ingly worflsless, have by fie husîdrel done ticir dufy for years
witiout as catastrophe, while boilers as well made as possible,
and in exu-ellent conuition--nearly new, in fact -have explnded
wifli disasîrus mesutfs. So long as fumrowing and corrosin are
preseuît if is easy to account for tic failue Jf a boiitr. If is
whcn explosions ni stmong boulra occur that intapectors are at
fault, diffèecs ni opintin arise, aud we become envelnped iin
an atmstos 1 tltere ni niyafcry out f niwii it is difficult f0 find fie
pati whicls leadq to certaimîty. Two notable exauspies ni this
have been ecently recordeti in our columns ; one is the Coltuess

explosion, wicis six oulera nuit ni feu fiew away at once like a
covey ni birds ;tise otîser is tie Kersley explosion, wlten one
houler ouf of cigit burat, leaviusg tise mesf intact.

As regards the Coltness explosion, that, as is well known, lias
becît explained. by Mr. Fletcher on the theory thtat one houer1
which exploded lirst hiad the steain pite plugged up, and col5se'
quently gave way irom a sheer accumulation of p'ressure. WVe
cannot ind that nue tittie of definite evidence was adiduced t)
show that any such pluglging took pliace. Mr. Fletcher is, Il'
doubt, satisfied on titis point, but we are not. In fact bis theoil
is Itaseil on pure assutulîtion. But, granting that lie was righty
how are we to account for the explosion ni tlte reînaining five
hoilers ? Otte expisîtation is that the boilers were bedded 0
close that tliy rested against ecd other, ani that each boiler 83
it gavi w'ay ,,taved il, the sidie ni the next olle to it. To iuakO
titis an intelligible cause nf explosion, it miust Lte assunsed thst
ise >uddent retinction oi pressure on thei outrush of steans throttgh
the side of the lurokeii hoiler caused sn large at portion ni thie Ofl
tained watur to flash into steai tiat the huiler flew into pieces
itetore tii. steant an ;urouueil coulut escape. But it is weil kilo0Wn
titat tihe Coltncss lutileis were slrnng enougrh to stand a pressure
ni 300 îtuitsnds on the sýqaartv iil, asil it is tiiffieult, if not iu~
possible, to sec 1mw% >tt.atn ni any pressure like titis ctul( be 1îr0
duceul. Otily tis uuti water would bie converted into stealt8
W0v1uld sofdiCe to re.Stt 111tb' IresiUre ill the houler to 50,o-etling

lstitan wiat it wa: itelore thtt- reif tnutk place. To asslue
ýýt lmîîg else is alan t(t assume that once the Itroress ni fla55linfg

is, established it will go oit regiaîiltess i,f the pressure set UP*
Titis is a very imptortanit îsssumjuîin ii ay, more, it is a Cou1"
lîlete begging ni the question. If it cati le aitown conciusively
titat the stnsed-uît enetrgy in a Itoiler cati ail lut expended in fiîsh9b
itg water mnto steai, if fsashing is once fairly set upî, withnilt

aîsy considerustion for fhe accumuitlationt ni titat itres.sure which la
inimical f0 tlie olueration ni the llasising futiction, then we are
face to lace with a iîew Ithysical law wicl wofli clear aSIY

nuci nsystery, andu set b)oiler explosions, like titut at Coitlteso'
in a totaliy new liglît. It is a iîtorinus fact tîsat a great luniy
explosins take place just whe-n an engine is started. If we &
assumne that tihe suddeut reduction ni pressure sets u1î flishinlgP
anîd tisat tihe process is continued by, if we ntay use tic words,t
its îîwn vis riva, then it is easy t0 titderstand why a suddeis rO
duction in pressure nsay cause ait ex 1slobion ; but umitil S0106
deflîtîfe statensent ni facts is available, we must hoid this ides te
iJe purP-, little suppttrted, theory, and nothing else. 1 f we are
asked, how, if we rejeet tise theories ot Mr. Fletcher andi others,
we explaiti the Cottess explosion, we reply thsît we cannot eý_
plain ît, hecause there is nlot sufficient evidence available 01t
witielh to base an opinion.

Iii the Kersley expîlosion we have a boiler, insured, carefuîîy
looked aiser, andt apparently sound, going to pieces without
having gis ci arning ini the way nt leaka.ge. Here again
find houler itîspectors deaIing largely in pure assunîptiofi. 14r'
Hîlier, thte engineer ni tise ational Insurance Companîy, tcok
it for graîîted that an eihow pipe was broken off and let the 'water
run eut. But tisere is not a scrap ni evidence that a cast"
psipe was broken as supposed. Mr. Baldwin, artother houler in*
specting etigisteer, holtis that Mr. Hiller is quite wrnng, and thst
the boiler hurst because the plates had become vweakexseu by agO;
that they liad " lost titeir ntature," to use a word wel kfo
immong iron maker8. But even Mr. Baldiwin finds ail the plates
he tested an strong that the bouler should iave withstood on the
loweat calculation double tie pressure at wlsich it was worked-
It is to be presunsed that the inspecfistg etigineers ni boiler in
sutrance conipanies are the greatest authorities in existentce 011
ail that pertains to the life and death of steani generatôrs.
we fiîîd any one of these gentlemen unable to form any OP'LniOI
concerning certain catastrophes, which is nt flatly contradited
by a professional brother, it would be folly to deîiy that thiCh
are mysteriona boler explosions-that is to say, explJosions Wih
occur tom seane cause or causes unascertainable. That we shSl
always remain in our present ignora-ice is very improbable. 11
we venture to tiink that the solution ni nur difficulties Nvill Coul5,
not from the boiermaker or the engine.:r, but froni an elab0rte
process ni physical research into the laws which govern the gel"
vration andt evolutinîs iroin heated liu;uids ni tiseir ser'0
vapors. Many suggestive pieitomena have been recnrded NWr of
miglît serve te dlirect an inquirer. For example, thte behavO
water heated unuler nil i.u, as shown by Dr. Frost many years
very curinus anîd suggestive. Again, water xuay have its boiîîng
point altered lîy varinus condlitions other thait tiiose ni pressure'
if is nt>t ton lîuch t0 say that although the more promielit
aspsects ni evilporatin and ebullition have been carefully stuie
a great deal reiains to be leuirned cotscerîting the real natuof
processes about wiiei men speak al the more glibly the less tieY
really kîiow.-Tiie Ragincer.
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