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THE CAUSES AND REMEDIES 0F CORROSION IN MA-
RINE BOILERS.0

Marine erugineers are ail1 striving in varions ways to attain
increased ecoinomy of fuel in steamers. Among other meaus
ut doing so, triple.efxpansion enigines of high initiai pressure
are heiug introduced, whichi appear to be gainiug much favor,
and wiiI nu doubt in tinue snp,-rsede the ordinary two-cyliuder
type. The incressed pre:-sure of steam evidently reuders it
necesssry to be stili more guarded than hitherto as to the de-
terioration of houlera. Steel boilers are now in very general
use, and there can be no douht as to their effiriency ; but the
iwriter's expitrience is ihat they are equally hiable wîth iron
boilers to corrosive influences. On caret ul scrutiny he bas
found in steel plates severe corrosions concealed by a very
slight scale, upon the renuoval of which the plate bas proved
to be covered with a black substance, probably a blacki oxide
of iron. ln mauy cases a casual inspection may fail to detect
this. Internal corrosion is well known to be most lerratic in
its action ; it attacks the metal in difféerent parts of a houler,
in different ways, anad fromn various causes. The principal
sources of corrosion, however, may be diecussed under the two
heads of defective design snd defective management ; which
is cquivalent to saying that an ordinary marine boiter will
hardly be subject to corrosion at ail, if well designed and well
managed.

Design.-The mnost frequent fsult of design wbich bears
upon corrosion is the want of sufficient space for allowing a
thorough exauuination to ha made of every part of a boiler. The
tubes are ofteu placad so far out in the wiuga that it is impos-
sible to get dlown to look at the aides of the furnaces, or s0
close to the furnace crowns that there is no room to get over
these. It would he prefarable to shlow at least nine inches ha-
twaen each furnace crown and the bottomn row of tubes, espe-
cially as this row is not useful as heating surface when placed
s0 close down to the crown. The manholas are often incon.
venieuttly placed aud made too anusîl, which always affords an
excuse for a want of proper attention on the part of the men in
charge. Manhoies should always be flttad in the wings if the
size of boiler will shlow. Tîmere eau ha no doubt that the best
wsy to prolong the life of a houler is to watch it carefully and
constontly, s0 as to note the commencement of deterioration
and take stepa to check it. 1 r any part whieh canuot be seein,
it is impossible to know what is going on. Anouhar fault of
design, which easily escapes notice until too late, is the pitch-
îug of the steam..spaca stays, so that one or pet hapa saveral of
themn corne oaver a spaca, instead of over a tube, thus rendering
the effective use of the scaliuîg tool very difficaît, or even ima-
possible in that particular vertical space. With the olhject of
securiug the conventional 20 square feet of hearing surface per
horse-power, the tubes are sonietimes too closeiy pitched,
which causes had circulation, besîdes rendering the spaces
liable to becoma soon chokad with acale. The tubes should
never ha lass than li inch spart, hoth verticalty and horizon-
tally.

.Management.-The first point to be tooked to un the man.
agenient of a houler is the circulation. In an ordinary multi-
bubîr marine boiler the' circulation takes place by tbe water
asceuding t roma the furnace cmowns, and from the aides, hacks,
sud trnts of the comibustion chambers, and descending at the
wings ; the tubes do of course somewhat obstruct the upward
curi ent. -There can be no doubt that the coolest places in the
boiter are those whart the circulation is most detlective, as is
nsuurally the case below the tevet of the' fire-hars. The' water
in this part of the' houer always contains the greateat per-
ceutage of sotid matter, and here the greatest detarioration
miiy, therefore, ha expected to be found. Double-ended boitera
are not otily suijeci to the same corrosive action as single-
ande-d ores, but beiug longer they are also more proue to sulffr
froni racking strains, due to the dufferenca of temperature be-
tween theur upper sud leower parts. Otue method of reducing
this differenc- as far as possible, is to fit the' internat feed-pipe
s0 that it is led along on a lavai with the upper tubes, s0 as
fiast to waim thue water inside it, and is thence carried dlown
s0 as to di>ctuarge the warmed water un a horizontal direction
at the tiottom ut the houler. The scumn pipe shouid he fitted
with a pain, shiped tika on inverted saucer, and placed juat
aboya the level if the water for the' scuun to collect under it;
and it should atways he blown off upon raising steam, sud also
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about once a day when under weigh. The blow-off cock should
either be attached at the bottom of the boiler, or else an inter'
rial pipe should be fltted to it, reaching down to the very bot'
tom. Sait is not dposit.-d until the density of the water el'
ceeds 4-32ni18 by the salinonieter, that is, until therp is flo

more pounds of sait in 82 pounda of water ; beyont this Pro'
portion the deposition of sait then begins upon the furnacO
crowns, etc. It ila recommended that the opportunities occflr
ring froma time to time by the engines being stopped shoiild be
taken advantage of for pumping up the houler to the top of the
gauge glass, and then blo)wing it down to the bottom of the
glass. This, rppeated about twicei or thrice on each occa1iO"9
will work wonders. The great usefulneas of this plaa arises
from, the fact that while the engines are stopped there g lit*tle
or no steam being made, and therefore îîo solid matter is beiflg
deposited fromi the water ; so that the extra feed-water pumaped
in at that time doles much more to freshen the boiler than i
wouid if the engines were at work. When in charge of the
engines of a steamer on a voyage from. Eugland to RingOofl1
calling at several ports on the way, and thence to Venice, the
writer kept water in the houlera coutinuously during, the whOl'
round, that is to say the boilers were neyer entirely ruil out
and refilled, but were blown down from, time to time as abofe
described. They were landier steam. about seventy.two daYs
and upon being opened out at the end of that time had onlY 8
aiight scale upon them, of uniform thickness, and no indicatiOli
of pitting or corrosion.

The mode of treatment adopted by the writer for new bolers
is to have them. well washed ont hefore filling, then to rit
themn up, and when they are filled with water up to the norina
height, to throw into each throngh the top manhole abolit '
bucketful of common soda. Wlsen steam. is raised to about 30
pounds per square inch, blow ont a littie through the scura
cock. Before adding any more water, start the feed donikeY,
and let it deliver for somne time over the aide of the ship, 80 ""
to get rid of any dirt, etc., in the puup ; this is a very usefil
precaution to observe whenever the feed donkey is elnployed,
After starting the main engines, let them run at firat wilh tii"
feed-wateroverflowing from. the hot.well into the bilges;, this
will clear the condenser. When under weigh. it is advisabl'
to use the blow-down cooka sparingiy. The appearance of the
watpr in the gauige.giass shows at a giance the btate Of the
water in the hoiler ; if the glass is at ail dirty inside, that 19
proof positive of the water nlot being dlean e nough ; and th"~
can be cured by the use of scumn cock. In a double-fl died
houler s scuma pipe should be fitted at each end. The' sdili'
pipes are somnetimes se fitted that their position can be aît8eed
to suit the trian of the ship, which ils a point of far more ira'
portanlce than is generally imagined. After a ruun whien st'5lo
la finished with, the water shonld be blown ont fromn the bot'
tom, aud the boilers then kept thoroughly dry. B fore e
filling they should be carefully swept down inside, and ~~
out.

There is no doubt that one of the moat active causes or de-
terioration iii boilers i8 the want of proper care in their trest'
ment. Cases have corne under the author'?a notice of houlera beiug
blown down as f ar only as the levt-l of the îottomn manhole5o
aud rit filled, without care being taku-n to draw the water Out of
tht- bottonus. This process ha% ing heen frequently repeated,
the waters at the' bottomas hecame su impregnated that the
heads of the rivets and the lower halfof the counpeuusatiflg t'099
round the manhoies were corroded away, while the otherpat
of the boiter were in good condition. Many good bolers a "
ruind through carelesa management and the makera ""
wrongly charged with allowing their work* to corne froin tle"
s iop not properly finished. Another examp)le, ont of njutrerouS3
cases met with, is that of a pair of loilers which were fitt .ed
sonne littie time ago with hydro-kineters, or internai, stean jet
nozztes for simrulatiug the circulation of the water Inth
cooler spaces below the, surface flues. Upon a recent exl'o
tion the valves of these appliauces were found to be hartl 'I
raising steani too quickly, and blowing ont under toc, griOt
pressure, which cauinot be too strongly conde-uned. Co rrso
in the upper parts of the bouler is prin cipally caused by the 0
troduction of oit, tallow, and other greasy substances fro' b
engines. lu ail the' steamers wîth which the writer is 'el
uected he bas discarded the use of ai oi or other Iubric3auIt 111
the cyliniers, with the most aatibfdctory reanîts. rr

Various remedies have been suggested for preventiflg ""ro
sion :among other, air extractora and circulating tubes. ziojc
has beau, tried, both. cast and rotled, and somne engineera riport
favourably on its use ; but to make it effective, verY 1srgo
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