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INCRUSTATION 0F STEAM BOILERS.
We bave recently noticed corrosion as ene cf the

ills te wbich the houler je heir, and we wiil now
consider anothor cf a lese insidieus but not les
dangerous nature, viz., incrustation. Thisecvilis
toc frequently regarded merely as a matter cf in-
convenience, or, at the meet, as a nuisance cf wbich
the owners cf hoiters would be very glad to be
relieved. But this jei a false lighit in which te view
it, for it le a source cf positive danger, and -net
unfrequently tbe cause cf steam boiter explosions.
Witness the facte cf a recent colliery boier explo-
sien. Here was a plain cylindrical egg-end boiler
40 ft. long by 6 ft. 3 in. diameter, .made cf 3-8th
in. plates, and working at a pressure cf 30 Ibe. pcr
square inch. It was fitted with twe sufficient safety
valves, and two floats, one cf theni having a Io w-
water alan whistle. The plates ever the furnace
becaine overbeated, and the boiter was rent in four
pieces. There wae ne evidence cf a deficiency cf
water, but the cause.of the everhcating was attri-
bu table simply te the sedimentary character of the
Nvater. The number cf bolers which suifer froni
incrustation le very large; indeed, to find eue that
doe net je quite exceptional. It impedes the
satisfactory examination cf a hoiler, inasmuch as
it renders it diMecÙlt te ascertain the precise con-
dition cf the plates. It sometimes deludes by
awaking groundiese suspicions cf corrosion ; more
frequently, however, it conceals defecte, for it je
often round that corrosion le steaithily going on
under the deposit wbich is causing it. A great
waste cf fuel je one of the evils resulting from
incrustation ; in additien te this, and apart froin
overheating, there must be a censiderable increase
in the wear and tear of boitera, In internally
d.ouble.fiued boiters, the undue longitudinal expan-
sion given to the furnace crowns increaseb the
tendency te groove at the front end plate. Iu these
boiters this action is always presse to a greater er
lese extent. In localitiee where good w.-ter jei net
te be had, incrustation tenders the adoption of
tuhular boitera împracticable, thus excluding this
economical clase cf boier frem more general use.
But the injurions effecte cf water wbich will cause
incrustation are net always limited te the boler.
The steama carnies over a considerable quantity cf
earthy matter jute the englues, and se necessitates
an increased arnount cf grease for the piston and
elides. As an ilinstratian cf this fitot it may be
noticed that, where the feed-water cf boiers je
taken from. brooks subject to torrents which stmr
up the mud, the enginemen. find the pistons and
elides clog il they neglect the precautionary mca-
sure of extra lubrication.

.The csquees cf incrustation de net lie very deeply
hidden ; it je therefore, but a simple matter te
deterMine.tbým, existing as they do iu the water
with which the hoiler lis supplied. Carbonate sud
suiphate cf lime forai the principal constituente cf
'water. The carbonate in preci pitating forme a
leese pcwder, but the suiphate a bard cruet. Both
tegether wiii aise form a eoiid incrustation, more
or lese bard in proportion as the ene or the other
Of the salte predominates. This deposit, when

allowed te accumulate, form8 a bard scale whicb
adheres very tenaciousiy te the iron and je trouble-
some te remeve. There le, no doubt, much diffi-
culty experienced by the owners of hoitera in
judging of the quality of the water they bave to
use, but it is alwaye open te them to bave a cbem-
ical analysis made; and this ie often essential
when there are two or more sources of suppiy in
the samne looality, as the water, altbeugh apparently
obtained fromn the saine primary source, mnay differ
very.greatly in its composition ab two different
poi nts. There je an instance of this in a weli
which produced almost pure water, containing au
aikali, but no lime. From this weli a boiler was
supplied for many years without any incrustation
having been formed, the botter being cleaned by
simply brushing ont. Within half a mile of thie
well anothier was stunk, but which yielded water
containing so large a proportion of lime that in a
few weeks a thick incrustation was formed within
the boler fed with it. Both wells were sun3k
tbrcugh the London clay into the chalk.- It je a
failacy te attempt te estimate water froni its
appearance; tran8parency does not alwaye mea.n
purity. -A epecimen of water of perfect apparent
purity taken froin a London pump, gave, on test-
ing 140 graine of different kinds of salte per gallon
of water, whiist a sampie taken 1'rom the Thamnes

considered bad enough-yielded at the most 20
grains of salt&'per gallon teeted.

0f the preventions and remedies which have
been propoeed froni time to time, it nmay be said
tbeir name je legion ; îhey forni the subjeet of a
goodly number of patente. Among the preventives
are varions methode of filtration and purification
by chemical processes, wbilst the remedies consiet
chiefly of a variety of compounde best known as
"h oiler compositions.> Both these find supp.)rters
and objectora, and thie arises frin the fact that
there are instances in whicb, either from accident
or a judicious choie, selection is made of a remedy
which proves suitable te the disease, whilst, on the
other band, an improper antidote is very ofcen
appiied, it heing frequently supposed that one des-
cription cf boler fiuid, or other scate preventer, je
applicable in ait cases. Where water le found to
form a rapid incrustation, it should be submitted
to chemical analysis, the reenît cf whicb would
indicate the proper remedy. Apart from the doc-
toring processes, are several simple an d inexpensive
remedies which bave proved very effective in prýe-
venting incrustation. One of these consiste ini
placing smali loge of oak, with the hark on, in the
boiler, which hae tbe effeet cf reducing the carbon-
ate of lime te a kind cf sludge, which faile.to the
bottoni and. thus preserves the houler perfectly
dlean. This plan bas been pureued by one of the
London water companies for many years with per-
fect.succese. Mahogany eawdust bas beeu cm-
ployed witb advantage for the same purpose as the
oak loe.s It acte in two ways:- firet, mecbanically,
Dy ofring so many email pointe on whieb the
carbonate and suiphate cf lime mnay be depoeited,
and secondly, by a peculiar action cf the extractive
matter in the wood. This applies more particularly
te oak, eàpecially when green, in wbich etate it
eheuld be used. Iu North Wales the water used
in boiters je often perfectly green, and oak eawdu8t
je administered in considerable quantities. Chic.


