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' water.

. proputtionnte to its absolute temperature

FILTIH THE CAUSE OF BUOILER EXPLOSIONS,

The following interesting facts are taken from the report of
Mr. A. T. Hay, to the Secretary of the ‘I reasury of the ['pited

. Mates, on the subject of boiler xplosions

When we boil pure water the steam rises regularly in
sphares from tho bottom ot the vessel to the surface of the
The volume of a confined mass of steam is inversely
proportional to the pressure to whichit is vxposed, and directiv
Steam at a like
temnpuature and pressure bas at all times the sane number of
molecules in a ltke volume, and the true measure of its enerey
mny be aleulated with mathematical precision  Water as.
sumes three natural, or allotropic forms—liqnd, solid, and
vapour, tn all these forms its quabities inhere What is true !
of & mulecule of water, 1ce, or steam, is true of the who'e:

. volume of cither—the se several forms being due entirely to a

cbange of temperature. . Water is the most stable compoun.f
in nature ; nether pressure, cold, nor heat alone being able to !
reduce 1t to 1ts onginal clements. It also has a greater capa-
city for heat than any other known substance, except hydrogen ,
gas. Water, per se, iz as true to its peculiar chamcte rislics’
under the various degrees of temperature and pressures to
which it may be subjected, 8s the magnoet is to the Polar star.
Steam is an clastic fluid, and has the true measure of itst
encryy in any given case directly proportions! to its tempera- |
ture nnd pressure.  These two conditions supplemant cach
other. Nuw, the volume of a confined mass of steam being
inverse to the pressure to which 1t 15 exyposed, & rupture in a
steam boiler must 1nstantly reduce the nternal pressure and '

. relieve the stress, and, on the other hand, the pressure being !
; directly proportioned to the absolute te-aperature, the checking

of the river above St. Lonis, including the [ilinois, where
the waters are comparatively pure and free from nitrogenous
matter, explosions have beeu s ery rare, while the Ohin, from
Cincirnati down, is noted for many steamboat disasters  The
most destructive and terifie « xplosions have occurred 1 thy
spring of the year, v hen the waters were loaded with organe
snbstances, earthy salts and olengiuout watters.

My researches lead me to a positive conviction that these
dizasters have their erigin in the impuritics contained in the
water  Iaapaper like this it is impessibie to go into detanl,
or to give reasops avd incide nts running through many years
observations investigation and rescardh, but I thiok that the
following will gi ¢ asofticient data to enalle all to see the
importancr «f avoiding foul water for steam purposes .—

Whenwe bail foul water we find it tumultuous, accompanicd
with a low, wuwping sound, with fits aud starts, so sudden
and vielent in some instances as to jump bodily out of or even
burst an open vessel.  This autagonism to the huiling of any
compound solution is caused by the attraction of these fordign
particles for cach other (¢chemical action aud reaction), winle
in the boiling of pure water there is no chemical action
whatever,  Great rivers, like those in the Ohio, Mississippi,
anl Missouri valleys, arc great natural scwers, and ther
waters st certain reasons of the year are loaded with organic
remains in every stage of putrefaction, while city wells and
those around factorics frequently become great siak-holes and
receptacles for foreign matter 3y researchies show that such
waters nold in solution and carry in suspeasion from six up
to sixty-three grains per gallon of organic substances, to
which may be added copious quantitics of ol aginuus matter
incertain loralitivs and the salts of wmmunia—N H.. These
substances find th ir way into steam beilers, where they ra-

. cunditns generally go at the ficst or second stroke of the ' kind may cause violenee

in of cold water reduces the temperature and relieves the pres- ! pidly undergo chemiral change, distillation, concentration,
sure or tensiou ; which bnogs us to the logical cooclusion | and sometimes violent decomposition—that is, culminate in
that ncither a weak place in a boiler nor the supplying of | terrific explosion

cold water are, in themselves, the Jeast sources of explosion ! These organic <keletons, glycerine sslts, albaminous suis-
“But, we are told, it 1s the discharging of cold water on | stances and ammoniacal gases fourd in water con-ists chicfly
to red-hot iron that docs the mischief.” Let us look at that! of carbon, hydrogen, oxygen and nitrogen, and it is amouy
in the light of truth. In the first place, water has nearly ten ! such vitrogenous combinations and types that we find some
times the capac.ty aod aflinity for heat that iron Las, and ! of the most remarkable explosive bodics. They are not only
1 will defy any man to heat any part of a boiler ur open ! acriform, but they are gases of the most subtle and potent
hettle redehot with an ordinary blast so lony us there is' character: gelatinous substances, ia which the different cles
any considerable quantity of water therein; beside, if it mentaryatomns are all chemically cumbin din the same mole-
were pussible to Lave any portion of a boiler “ ved hot,” it ! cule that are liable to sudden and tiolent decompositio s
would be above the water line — whereas, the cold water wheuever the opnosing forces to which the ¥ owe their existence
1o river steamers) 35 supphied either through the mud druwn ! become deranged by heat or some external cause.  Thur affi-
or disenarged by feed pipe near the bLottom of the boiler ¢ nities are very fecble  hence their fre qu nt destruction at
Now, 1t is 8 fact that boilers blowing up uader such suppo-cd t hizh temperature Merely a molecular distusbance of any
“Their combustion being internal
pump. Then, 1 would ask, how hizh a few strokes of the ! and instantancous, they develop a force at least ten times
puinop will rtse the hot water over a tattery of botlers? Not  greater and 100 times quicker than that of stexm  pressure—
tho thickness of a sheel of brown paper  Another fact is|sudden and violent cnough to destroy open veescls.

that many of our most territic explosions take place underai!  The instability of all vitrogenous compounds is the striking
reductivn of pressure—that is, the boilers become, as it is! peculiarity. No amouni of pressure or cold is able to rednce
termed, ©fire hand,” and sometimes 1t 13 with difficulty that - theicacnform eases to the liquid or solid condition again. But
a wedium gavge of steam 18 hept up ; 10 fact, 1 bave knowa . in clean ®ater we have the most stable substavce koown,
insaunces wherein just before an explosion ensued the steam | ander these distinet forms, either of which mas be safely had
gauge would reeede from 50 1b. to 20 1b. pressuse, and uo! out of the other by merely a change of tanperture. As | said
swount of firing would bnog up the pressure sufticient to - before, heat alone will not decompose water, but electriciny
perfwm the work satisfactorily. If there had been a scarcity | readily vesolves it into its original elements, and chemical
of water there wonld have been a surplus of steam.  When ' activn being the source of clectricity, water in the midst of
boilers fire casily and steam frecly these 15 no dapger of any  fickle and treachierous company becomes demoralised and loacs

" fearful disaster. .1 » borler gives way under such conditions, ! its virtue and stability, and goes off in a gascous state in

it is at its weakest point, which lets off the exce-sive pressure  time ofchemical reaction “T'his freqaently orcurs when builers
and relieves the stress instantly over the whole tattury, Such  explode, a8 neither water nor steam are cje-ted from them,

¢ accidents are of frequent occurrence. They are simply ruptures, - but an wilamwable gas is evolved Under su b conditions the
. the effects of over-pressure, and not explosions 1n any sense of « cogincer, dead or alive, is convictal of wurnder for allowinug
" the term,

t the boilers to become dry, when, in reality, a moment before
Theze can be no violent cxplesion from steam made from: the explosion his botlers cantain: d & full rauge of water

clean water, frec fromn organic matter. At least, after many . Great power in the hsnds of 1rnorant mwapapers jmplies
vears’ closc ohservation, coupled with din-ct snvestigation and  great dangzers, which has been practieslly illustrated in Ameri-
research, 1 have failed to find an 1nstance where pure simple . can steamboating, railroading, &r Seience take things as it
+tram made from Jean wator ever exploded within a range of + finds them, and occupies itself 10 tracing relati wx and deprn-
from 15 )b. up to 300 Ib pressure to the squarc inch. Butl dedcies among phenomenal eflects Anv investigatinp, to have
dv find that cxplosiuna i sicamn builers (hike cholrma, typhoid - any pennanent vatue, must b+ bixed upon the natawal ordey
fever, &c.) revel in filth and foul water, and may be traced . 0t things. It must be interwoven with matter, foree, und
airectly to the same source. Take, for 1ustance, the dissis- . truth.  Iheu intelligence becomes a true mirror that o floern
sippi and its tributaries, and 1t will be found that stcamboat thiogs as they are. It is only by well observed and well
builer explosions hase been mort frequent in the viomity of, digested facts, throush patient investigation and rvseareh
large citics, and as we go down the river. The Loner Mie- aloog the varicd hoes of patute that we geperate uew and re-
sissippi has been termed a gmveyard, while in that portion ; cast old idcas and amive at truth and practical utility.




