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Tne. Subject of thlsfé)aper ust naturally be of Ic)r}teﬁeeStb%(fllearls!

Marlne %meers r on the proper treatmerf)tt 6]

must depend not onl otive power 0 {0
and auxﬁ) lary machin ?/ ol} the esseIpEut also 0 th? fm

Bl L
olfers be only for afe ?an does not e tall eﬂous c?
seguence? 0] the Vesse tfw It ma mean the spoiling o

cargo value man pounds.
I% IS out?| e fw rovince o? H er geal with the ¢

structi n? t

every hoiler bull at he sen fime 15 ma

%m grs utltma %ga entlone?dtQat r '[IC&(”]

€ 1rom SIEMENS

Martin open hearth steel, wit th exe lon of the tubes, which
el eusuon&eﬁ;w S

Hhe almost universal e of ste
Lor boi Jers s dl, partY 10 tHB muc ffx

e made of steel than of iron, but main
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strength and ductili Co sequently steel boilers can e
ma egoq Irg ter scantﬁh Sa qe htxthan rron Porlers o? h)
ame sjze Tor the s me work ? ressurﬁ act thle use
steel Tor the she ates 0 g% lg gfressure ho ers IS

Hfthttttt 5 RecEsS o with & boller f ﬁrc e Sl
|at|ens vlvsmé\Lv Tre n?t It mhae %bg tZ%elh) thrgk |{ Iron, whereas
t?wm% t e m terraI use% In the constru?tron of the

bo (er teste eore use, the excellent aP] 1ances. now
nhost oller- sho or bending, fla (m drilling

vetrn atets I su ervision “du mg con-

st ctron terrs of fail re o oilers on aVOXﬂ ue to
gle eerce“V%smn%tr?realrsoernwor manship may practically be con-
pggert e ti)stron of treatmept of boilers for Ionq

vo agesh It with, but It may.he we to say atteoutse
ate\rer treatment IS S rfctor or on erseya es,

surt ?]ho fer rups, a the con 08s
not S Wit at er re uent r ectron and ¢l anm
tarna le, w rst or on vo ages t pOSs

r

erore sug estm Ipﬁ%er reatment o?ﬁ ﬁrs It ma

be etter t? |rstc nsre the various causes wh Ck ﬁa
err] failure, orr SQ/ r ess%on i1t 15 well_ know (Sat
When the causes of 15ease or arIure are rscovere It

IS cg rative eas to sygoest th g |Joroper reme les. It
rs therefore, go posed to. take” in qrde so eo the causes
o%hrc the farlure of boilers mag e attributed

Irst cause to be mentioned is_shortness of water. |t

seem superfluous. to many engineers to mention this

cau% ut a ﬁ)erusa? of th) % a}rd rade reports on b qer
osroHs Wi a}tcases %phhetrmeﬁ cur ore t
? instance nas happened through the cocks on t

the wate Ipes hav ng been Bna Ve I‘grr}vte

Posed the water th aﬁs owrnq In t }ﬁru eswrthnﬁre owes
o

qe far bEBW its praper level Tn the
the com ustron C amger top sa‘} urnage crownﬁ came
wn. In other cases In ordinary worki owrnq to negligence
Hnot seemg at there was no’water s owrgg n the “galiges,
the comRus lon chamber tops have come down, the”u J
gart o{ %ombustron chamber back platin hﬁs begn ptrl
way trom the screw stays, and in some casés the tube plates
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also have become |s%orted ‘ %me of the& 56S fata}
resul ave occurred, but In al total |sa ent o
the as resu ed hortnﬁss 0 wat]er nhaév
cause e vesse having such a heavy h5t t, %h
water own |nt au eHas att eceptre or o
3| e of the om U B er top plating neal
the ot er3|deo 0|ermay eaovetewaer
The German autho Htles requ re "the or mg ater eve
be flxed d;o that either whent evesse te to
er sige totee}xtnto4ter |sc r
water ver the est parf of the com ust;f n c amﬁler

P*ates IS has Ie to trh ermap prac |ce of sloping the
gs of the tcl?m ustion chambers rom t e centre towar

A DS v s g
not% urt erdeatW|t ere.

engil, eer In gharge, ang wi
dlsahf Ui O pe %"}.J"” R
tcaég g%otogpers tﬂls Xfect can he qulck?y remedleo(I %
E ener ”3/ ccepted that the most frequent causes

a nrea o

ers at sea ar |t r the collapsing or
Sstortlono Fefurnacgs orthecam %the furnacg aqle

€ CallSe 0T Turnaces econ;mlg istorted. Is not aw eamfg
etermined Ut In view of tre ex aystive tests w g
uli

DIessure necessaﬁy {0 CO apse the varl US t?g PES Of

m ces
%m Imes the workin gfress re, there
€ ISiO[tIOﬂ or €O apsm
&) eing worke a]

een made from time tﬂ time, showing that t e v

ﬁ rnace rowded 0hu [bml

h Its g ressure, must
1nd IS caneor% 7 %ate 0 rou urlnsa eecc?r%(lJ y vSPfeeng
urther, it |s im %35| ng ﬂt for t smaﬂgcrac sw |c

ou
Oeﬁfeeevv o
i %tm of a furnﬂce wgrked under normal cop-

I s ol
[tons 0f co Lé%totﬂrocuaq] tﬂg/ Ue 10 SOMme ESISB ce 10

{ etrans ero (1; p}f te, owing to some su stance
such as scale, Of{Neasay matler, or ot erplrt elng e%sne
the furnace cr nd preventing the free access of the water
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#he plate. When a thick coati ng of ﬂcale 8r grre]asgl deé)osn
ound on]a urnace %ter It Ia collapse ecome
|storted the cause of this trouP is at once a arent n
ana f or even fan inspection o cae will

Ero a ecauseo the deposit, as heen cause] i
ontinued yse of small ntltles o sea water 1 the boiler,

a
es euaﬁw acco panle % e blowing out, the incru ta
tion wi bea ar§c¥stal(! e scale n}]ost composed 0 cam(c1
ed the en5|¥of vgeger rﬁ)e not excee

sulphate.  Provi
% ( common salt soéi chloride), which for Fthe
?reates 1

art of the salts in solution n] ea water, will not
e{)ara%e out, but | J e]de Sl\k; 5 allowed to reac ‘hls
t ure 'the 50 hc c#on e will. commence to crystfa

QHtSSHcet e scale then formed will mostly consist o t 1S

In one case of collapsed furnages which occurred a few
ar e deposit on the two, furnace row S of a o er
o i e e R
ere was also a (?e %slst on tﬂ] ﬁower ?Ito tShe shell o the

stance. 1|n thh The ens% vn)ater rem w
IS case was found

Sr%lmelnsut e noller In t T
I?nace cc{ownsn dcom down orhb mmd” the centre |ne

Ing deep, pac etsw ch tou ars fortunatel
Wlt racturin urn ce |aI unous nou
Int |5 case the Inc stat|onw |ch med. a
{;emalne a_? %n arch, Ha the fonp the on%ma a e o
urnac ad an ordinar nometer been in t|s
case the increasing densit he water would have been

ralne and precautions could have been taken, by means

owmovdown to preventt ensnyo t e Water becoming

xce
. 1% res wat [ frorH the shore containing lime salts
|s us eed the scale formed, will m stIIy con3|s
5 car on%te but th%mcrustatlon will not b ee stalline
? wil be nrauc thlnnert an in the case of an equal quantity
tﬁ Be 1S ?nck deposit on furnaces whlc pave
ecome |storted and where there 1s little or
{ Ica g no frace 0 on tne urnace crowns, the cause
ntoﬁ tortion, IS, at flrst mg]t not sofa Rarent But

Wﬁ bein
ily deposit is found on other parts of ‘the boiler, more
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esBecrally if it he on the under sides of the fyrnaces a“d
H es |tma)ébe airly assumed that an oily h)OSIt Was rea
the cause. Such o? urrences were discusse an |hterestrn
aper rea Pro essor Vivian Lewes at th ﬁ ltgtron ?
val Arc |t %s In 1891, He there stated that og ytts
erngr I| htert ater w?uld rer]rabn on the syrface” of the
ooules come Info crhtact
wrt rtrces o cacrc suhp ate or other solids, the o
Bartrc es stc to Othe solids whi h %radu%| becrime
oated with oil, and in tr e the particles ar ﬁ % d to crng
together or to. strckft e sur ace% with which_the

r} cintact The Pro Fssor f tes that these solid artrc es
of calcic carb on e, cacrc sulphate, etc., %re heav er 3n
water and, ecomes m re }
them, a orRt |s reac tw |c ¥ vetesame ecr Ic
ravity s the water, an th nt grticles rrse and fa wrt
econvectron currentsw |c ar orn on.in the wat er
strc to an¥ surface with which t r{ me in contact, I
}/ eétosrr emselves, notas in‘the case ofordrhar
Incrustations, w |c are chrea/ on th}e upper surfaces but
chureas ‘much on t der s es es as onteto
t Hosrtron ber\r,rﬁ] F% ated et ert e(y comerncont
e sur escen aqor ascE mg t ma
POI te outt at |t |s not necessdry for t ese Partcles
P ave ust t pec IC gravit as ew er or eveg
ere s h/ vrer the nse ebu ition wau
cre tesuc currefits in the boll eras\rv% reventt elr sett mg
hd keep them chrcu atrneq t ttck on ome sura
efurt er points out that * H J)?S' S0 orn] wondey-
non-conductor of heat, and als rom |ts ur ace tens

t8 Prevent Int* ate. contact betwee the water.
n the crown 0(} fu naces his.soon % StOt eovékhe%trn

oH‘tt]e ertles ah cont ed%?r?rﬁht mato %r%ggn §R/S|%b rrou
H]aseﬁ WhIC hrtow the reasy Iyr or h/ﬁ
thickness, up to as on% eathery mass oEtenirn thic
which ﬁause of its dpor srt h N etter non 8on
Pe“hé’ts of hegt fhan Befor <o e, t'sttenf’e”m“ AR
searﬂ coiwa ses %urrng the last. saqe 0 thPs overh%a-
Hg OWeVer, eten]per ure has rrseH 0 such %Bom
organic matter, oil, etc., present in the deposit burns away,
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R
f %uotﬁ t IS extract from Professor Lewes’ PaLPer

to e Sl act that a furnace ma coIIa se \h
an on‘ r%osrt being orme on the c[)ow % rtte or
amination.

ato ound ontecr B Bse uente
such an over eatrng escr ed by the Professor occurs
over a arge ?ur alcew eta co g istortion. |f, how-
eVer, dpn ocal part Ee ur ecomes trong over-
aeate between two ribs att e frirnace side t the
ocal [rng 50 etrmes found, w rc“ the affecte art
stl sma er sot at Its ?Hrroundrngs og tIn sha e
ernc[]ustatron S onge yre stgerer a su eri rus water
n to Ee overheated gt(e mcrrt)rent small cracks result
rom the c?nserruent udden contraction

This explan tOH also seems t account for [te cause. of
seveBaI £ases w B have occurred of furnaces co ap gafter
he |Ier% have Deen kept for some time under a Ires
as unojer t eacﬁn e|St|onsieo Igas paraetrve t(r)reslrr:]encae % A e watE
eBHIIrtrot’r |?rvoufd settﬁ) r\!own and l?e rearf1 ‘y deposited rYn {
urn%ce crown?

¥|I efect? of a deé)osrt ng mat%er whﬁt it mag

onsrst urnace crown is rnt]ensr led when force
rauﬁre IS used. as a more intense heat IS generated 0

oneusrlr(tj %etrt:]r%wawﬁlk%a%mvg”n}t]ofrreartrltjﬁgL raugrqteaanda
N uel rs nat evenly dis-

fl ute { hout e lengtn of the grate, causing.an | te se

evﬂ LtTer?g ge erated at a local spot, will also irftensify

hilst on ject of the collapsing, distortion, or as
rt |s 0) monlﬁ/ calleq, the cree rn prfovg fs rnacs the

ad vHsa 1l t 0 e ro N ness 0 1 Ernace
aﬁ requent rnt rval ft% 38 ested, It IS nown
rre%trn an% furneace owno%rﬂﬁss rtt%rtfre AT nrtt rsI terg oerre
r(}/ g ntraft?rftarecor ?t 6{) o how ara rnace
utb Its true circul r rﬂt after edch v H that It

e seen whether there has heen rther deviatl

an
rts form since It was ?ast examined. guc a record wou(m
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n] L the srtTrrJerrntende'n ggrneer to dehermdne at once
ether f'rns em oye revent the distortion or
cree rng of a furnace’were ¢ rcacrous or no1t Thro ﬂh
the ou tesy 0 ﬁsuperrnten ent en rneeL one of the lead
Lond on téams P comﬁ Bres m able to show you a
ii gcurae method of ob tarnrng sucn records, an
ragframs sowrnP the alteration from the' true
circul ar orm some actual furnaces,
nother ver gortant matt?r In the treatment of boilers
is the p rever] f corrosion, Tor the wastin rY rrosion,
more especraz/ t) Mmaces an comt% % mbers
ang screw stay haf een the cause 0 manr[/] rfureso s
s to_the actua %use of t corrosr lron or stee
r J. T. Mrtﬁn In the lecture e efore the Institute
ear onT eCorrosron and Deca Metals, showed tha
corr slon 0 rron or stee was mainty due to the actron 0
ahcorrosrve liquid or medium. on tlhe metal, also that, given
the presence of air qr Of< en in so utr n the water, rustin
or corrosion rm ediately Sets In. Iows that to preven
corrosror] In boilers ever preca&rtronrﬂust etaken to reveH
alr in solution erng hnt 0d nto the hoilers with the feg
WﬁtEH Most ave doubtless se teserrous cor osr
whic ta es place r hat arM oller imme rate

In wa % u rver osto se cases occ
r g ers wheret F] gd water Is delivered or rrharP/
ee umps worke eir

P g the marn en nes W rch

struction mtrst raw rn large volu e farrat eac strome

n conse uen y must dell vert e Who % th}s alr Into the

ollers, un sst e waterr ed throu eed-hea ﬁer or

some oth ermeans are em or extrac om% the air

Independent slow run rn e rms 1terr sp eeg
he ar a F

regu ate lt) a.float so tnat do water an
no” air, errng i err ed-w te[] throu eed-heaters, are
an exce ent means of e ectrn gur 0Se.

A case of acute corro ro her mentioned, due .t

introduction Ipfo a er of an excess, of air aFn wrtﬁ
ee -water, which nearly caused s rrous accjdent. .
rs case or nar ed-pumps. worke t g marn e

errBe an rnter e? ool ern Jeverﬁ t) ertheed 0ate

%sames gswrcp ﬁ tef é neckvav ] ace,

er he orIe

oint of the Interna eed -pipe tlange to t end
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late having not been properly made, allowed some of the
B 3/ enated%vater to ast) ntpto Pt nt)é) Ter at tWrsHornt causrn
acute corrosron on thef t this s ot th a
hwas ou r] to be. almost entire {roe 3 ?/
estuds gvr |n fact] n( one | stu two partia
stu S tg ho check=valve In osrtron
drtrr%n 10 t rev ntion, as far as. possjble, of t]he

ad mrssron air to t bor ers, the use of zinc gates 1S, also
an excellen meservat ve against corﬁosron as. |nc g ﬂ
more corrodible mfta tha steel the coréosrve |
aftack tezrnc in place oftestee rovide ag/st
zrnc is eBt In prope meta IC. CO act wrth ates or
Faa/s t% renr])o ‘cted, In orﬁer 0 ensure t |s t Zinc

uld be fir g/attached to t Pates y studs an nuts
Wrt aooo clean metallic connexlon, and not merel g
h e mrmy of the s (fas IS ometrmes done. EXp nenc
asasosho nt atro

ZInC Pf es |ve much better results
mare a tin an cas zrnc t IS important o
acet |nc ate at N cas oft err dFér and faIrno
wa ents s ouI not e abe to lodge on any o
ea |n ace
From vrr ﬁ as een stated a?] the cause of some, f the
ilures oiler, 1t 1S seen that the moat essentr con
tron whi ?]ete mines either success or failure Is é
urrtg/ ﬁ eed-water, ﬁnd tgat there aret ree |st|nct
su tances which are specia Jrectronab ? resent
in ee wat [, viz., air, which Is theP |ncrﬁa catiseo cofrosion,
Bn oil and sea water, which either by themselves ?r In com-
nation are t e Calses 0 fstortron and cracking of furnaces.
emattero alr wi Hot be turther dealt with ex eptrncr ent-
F Iy in connexion t uestion as to t e ﬁ Posrtro(n
the. entr nce 0 et}e eer% ater, but 3? e further remarks

as to the effect of sea. water. wjll be necessar
ﬁ)te on sources from. Whrcﬁ 0l trn Its way |ntot e feed-

pR il o
lands;, so far. as.the main enq es are con-

cer a ro simifa Iubrcatron o the | engings,
rnc ing In the latter the refri er c hert this
Itted ” as cases have occurre toug precauton
ave een. taken .to ensyre that t e |n mum “amount of oi
was used in the internal [ubrication of the main engines, an
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c%ssrve amount of oeras used in the rntgrnal lybricatjon
Lefrr%erfatrg mac% %nd Was passe hntot e bol eré
rouq ﬁ ater ;fehrg erng Fmpe
Lect rntotebo Ilers. Terﬁ eﬂ/ the oil used tor the
tion of the pa ts of the machiery coming rnto contact
WIh the steam IS o rrm rtan
ere are two rstr cte sses o oll sdf%r lubrication,
viz. those ¢ mrnera orrgrn which consrstso ydrocar ons,
an organic, oils, Ir onsrsto various organic ac ds chem-
cal om ined Wit Pyceﬂne ]an some. ‘of . which contain
!) |t|on ree or] ganic acids e organic oils as a rule are
ette({ ubricants, than mrne[]al oils, as t ex marntarn a %reater
or vrscosr P mineral 0ils when at
tem ratHre but un rtunatex when In contact wrth stea
hligr temgerat re they all to somg >1tent ecomé)ose
8 ge acl gn lycerine the acid (oleic acid, stereic
? amdtrc acid, margaric acid, efc., acc rdrn% to the class
% useg a nies at once ﬁ corrosive element, and. this
ought to absolute rey nt thelr ”\f\? or all parts of t
ahrner In cont ct wrt ea hen suc com
olls are h g“rnc ntar‘hta ? eratures wH mta
xides r%r metallic sa ? rac gs co brne wrth t e metallic
ases ormrn metallic ? efs or soE %rrna
guag% eP/ ?]aepom%/ theretore, syc orlf are rou
rnt er in’ whic contarnf salts ?r 0XI0S,
of 0 rum otassrum ma%nesrum or ﬁa cium, all of wprc
ar IntrQ LBce dyse wateI a otash. magnesia or lime
s0aps wil Bro The two ﬁr erwill re arn msolutrr(]
* e water, but the two laiter will re arln Ina (icu lent so
rea grrx wrtha mneraf(o obul ﬁswrcnm
rntewa ran enoomaﬁ ass Which wi ere
to the ea%r surfaces vy]rthwrc It ag rou trPto
contact, ore, the organic oils are relati ess

er
SW%ﬂrantrtﬁth Ptﬁe salts, efc., rouh megthe seawar%r
adi

e{t e 0l anger e erredt nPr sorLe es’ pap er
WI e\%aer XCEss, Wesr %et#ﬁ a an%er Lﬁ
ition We ‘ e COITasive actio Fre acld Hrc
ave ?nome ic salts to combine with, [t isthus seen how
essﬁntra It 1S that no ?rga IC O q uld be. used IH cantac
th steam, ?rtuna]te

oi} Is almost exclusively Use orte?e purpases, but still chea P

s, well r&co nized and. minera
olls, purporting to e pure_mineral oils, are sometimes adu
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te[)atgd with or?anrc 0ils rn order to t] ﬁrve them sufficient

or lub ahrng ua rHes at Inpﬁradtures

Ineral oils, on the o(s er. hand are pure rocarbons

s found in nature, bude %always an ture of arjous
rocar Qns, eao : atWolsC pure; wou ave a definite

Iin or t a“ eric pressure. By a process oF
ctr n istillation ners egarate varous %rades 0
romt e runt1 or t rg terva rrz(n t lowertem era
tes ihap, (e neavjer ol I, stme Getpee each qrade o
nreaﬂty eacsh%rraae IS stil] @ mixture ofs era'7l H%at’ carbons
%I hat can be quaranteeq. of any grade eng the a sence of
those compoHn S me r hter 0 muc avier than the
av?rage in the samdp drocarb ons r com[pose
arbon and h ro en annot b e]t treatment be

f vertﬁ Into a gn but carb drogen, r]
thou rtrs 0SS! K eattreatmentto § ﬁrtrc
fom 0 ﬁtwo ot s, one being hea er an

fa

ert an t orrg na 0 gven tO separ te It IﬂtO car

& rg hter o, tre fment an dKe an CI O to
EU {'[ 1S f a rl1 WC& lOIIEI:h ma ES rocar on OIS S0
L S
oiling ROIH'[ or any definite BTGSSUFG aoove w ICht e tempera-

fure Ca Ot € raise WIthO t complete evagoratron et very
COﬂSId ran| TI‘POHZ&“OH can take Bace at lower temperatures

aﬂre \?olta(trl qurO or(n of whrch the ro erties are the best
known . 1s water. "Let us consider th a oratign_o ater
tor rnar atmospheric pressure w er ho sat 212° Fa
n so te rssure of ern
b £ L SE e sl B, ok
t rt orsa QE (H% at freezrn/ porn rt
wil str va orate | rﬂace rn a Parne%t vacutr unti

pressure of 46 mm. o (
ol I ST r.atonryrrtrggrare“e{aetrt rrr
the steam tﬁ onvert the

gher temyperature than that]
en eric pressure, w Iﬂ]llevapo ate

dre Int f¥6\BOUTr?ltEl'[mOS
give off vapour at low te peratures IS 1S "taken



242 TREATMENT OF MARINE BOILERS
advantage of in distilling them in what is called a Vacuum

Eurther(there is the Iaw kno n as Palton’s Jaw, andvvhr

has, prove experrmentay tat wit mixture of _qas

and vapour “the % Htrt of va our IC turate gr en
acer the same f ame te] perature, heft IS ace
a vacuum or contains a gas having no chemical actio

eFt) us follow.a minute drop of a he mrneral orI WhICh
frn S |tsef cgfrred INto ahsteam cv In e Iyon the piston

It rapidly attains the same temperature as the, tea]m
and com ces to evaporate, . Its vapour mixing with t
steam.. If the stgam ere Uiescent 'eva gratro] would &r
on untr linder sp%ce came saturat t | va o [
and wou ncease no trme ort rn
1S contrnuaIIy erngs eptt rou% ItC |ne and con |nu

taking away any o eva te
net result is hataIt eor whic |ssweptt rou
Into the condenser, enters the latter as “'v our not s
orI T e space |n the co condenser Wi nee

all quantity of oil vapoyr to saturate, it, anda erma r
R%vt Ver s\oa |%ltjrrmmt%t < Sondemsed nio lauid Ol o>
L g el dvs s o houg, 1
are min com ratrve mense qu ntrtyo watr
nd so rev e rom comin e In" this wa -
uced t own opalesce ce fee wter ueton r-

oil 0 such minuteness that 't eXucannot

ggel?rpdrvrdeua?vmves i A gowerﬁ Tn That

nifi

e o ool vy
PRl S o
?ﬁe ?Tters t IS h?e th% esca e filter w |ch clin qo
the. surfaces in the gror er? ?]o o he minute so]r Upa ticles
ICSh are separated out rogtt ge vvater rnt Oller, fo
aprc attention was drawn yquotrng rom Professor Lewes’
Rlow consider what ha vY]he a_small duantr f sea

water enters a borker mr fe [eed water esso
Lewes went into this subject very fully na paper e rea
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at the Institute of Naval Architects in }889 He there gives
as the composition of sea water tne fo Iowrng —

Calcic carbonate 9 grains per gallon.
Calcic sulphate 9
Magnesic sulphate 124-
Magnesic chloride
Sodic chloride 185
Silica

with traces of other substances.

f these substances Wlh r] th% water is heated the calcic
car onate  bhecomes Insolu e ut accordrnﬂ {0 Pro essor
ewef It r?acts rﬁon some 0 temfruqor]esrac loride, ormrng
solérbe calcic ¢ orrde d an Insqlunle magnesrr;r zi
e same g carbon dioxide 5 eI
Lr] aer found to ernso eat tem eratures above 30
w c st etemgeratu[]eo steam co[ on n? to aﬁaresslure
pers rernc orhseque ytew eoftecacrc
B ewoeot gnesjrc hydrate,. f rge
esc]\rg mus become sQ recrprfate even
ore ee water as attamned t etem eatureo vagora
tron he ma nesic sul halt fan qdr chloride. bein
souble sat ono S0 Ido’ out ug (Yvater IS ver
%entrat an btarn? a Consl er ensit
ernsgub ty 0 cacrc sulphate In ver otwater arns
how It IS t g re tgemakeu rsse waero g/ and
out ?as 10 eresorte to Jn order o epte n 0

wrn

wn {
%s e limit, .the e owin ut ere IS t ater Wi
F eq antrt o scale e 0S e ourset rs osrjron

‘?0.0 oo
A do— o

of the C’cl CIC S te a aQ nesic h afebmusﬁ take place
the same, we ert € s%a aterr deliberate

lret er it enter& rom afslrﬂ ﬁ In the corhensiy
avrn]g ate g 8 causes ich lead to the
ﬁ' UF |o hoilers and describe ﬁeactrono impure ee1q Wafer,
on o(r)rl owrng1 IS suvj esterJ as the proper treatment of hoilers
%8?er sho % aIwaPrs he tporou hlgr d]eaned d.all
ey el e o, Tl
qb H ?(rrnace sides, an (iso to. any oﬁeyr (a[ ? he orrjers
where thete is any san o cprion Eea%}'s% g e Ing rr
arer and for make- u% feer?, and the feedp water shou
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heated to apout the temperature of the boilers before jt
as eldprnto tR Eorlers aspt use OHt 8te d-water r?
g y some to rncrease the evarttoratrve g rcrenc 0
0l rs an ?ert inly reduces the_strains whic Lh
et ur& en cold feed-water Is u?ed Ever recautr?ns oy
eg to prevent the entry of air into the boiler along wit

Some evr\%r%re B s?ll adlrfocate the}b feerSOfesa escnr]zﬂl amount

ea watér when the hol In ne

8 rfﬁrs s0. that a sIr nt scaYT B e forme on ttt/e rnsrdv

ollers marnanrn'g such treatme tcorrPsron

avoi ec. But as t orma(tro even a slig ﬁ e.on

t eatrng surfaces must tend. not only to the over eatrn

these parts, bu Ea S0 10 an increaseq expenditure Of o

gro offlon to t ater _evaporated, 1t 15 questionable

W heéaqlcsarlga 00etacwed ring the voyage fo keep all

r uri v

? &ater out of the dborler rt:or th% the dsg 8Ffresh vrPaer

make. up . fee %fﬁsentra And fresh water mus

erther e carried In tt] ast tanks or, as IS )ow the usua

graetrce In nlt)ost vesesrunnr Pf es efficient vapor
tors must rtte rovr fs cret resh water or

PurBose and t e be suf rcrenty ar e to work to t e

g ired ca wrt out” prim ran a unt of

se waterw we%er be passe ntote ers ecn

enser Is ea aever eans da% rovided
maebp It suc shou e Stop ed ssoon as
goss .

eIeo ensure t
S It the hot-well s ouldp and c re

ndition o eed
0?certarneg n or(dgr tﬁatt a/er {g 3eaernr ﬁ ;L%

sea wat er should be kﬂown an twit

0
remarks also to the cond enE d% etrr erating. or other
auxiliary ma usrn tfeaﬂr rom r?arn § llers. |

Jp t

nQ case shou ensrt t water be. allowe (to excee
]h09 h est me; or ascertaii Pr the ensrtyo
erfeed water IS eatwrt p e end o
uestron ast owo tent e water in t e b#ers sh%uld
the C a ust N cr‘;cumsta ces, chie
eden t o hewfrtr as een kept.  On on%oc %%res
rt ma er possible to make any examinatl utr ﬁg
e water Jn part. of t

ometimes e possible to ch
%orlers at r:oa?dO ports, even aﬂtoug the stay In port is short,
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T0 2 ord unnecess{ary risks it F]s agvisable t %hange the
water uent examine the Interior of the boilers,
more es e lall m the case of new o) ers

P e vessels running out to China and Japan, whose
b?re

rs | at one time surveyed annually an ten at Intervals
hx or seven months, thé water was re? chaTn ed on g/
the end o v&)y eoutor ome, say after about fi X
steamrn hh h these boilers’were from si
ears ofd, they ha neve required the use of a bol er a er
or rﬁparrs nr a ascarr\rlg mmer er been use t m
rus % N ern they reg urre
Rened ut, Te erewo e der naturaI raw;e
ere amprr rhqe their w [ an conse rﬁ re
never orced re water wasaways used in tem
grgat care taken to prevent any air in so tro Bg
Into tn oilers. Al feed'w tr wa ate
ea s of feed-heaters, a sse ters an
mR evaporaéors Were rtte eed zrnc pIa
1el g also used to prevent corrosron | may a

Jher Enrf)ers ghvhrch I have exa rned anr} foqu to he in
ondition are con)tr uoushy under stea out forty-
P ays at_a time berore fhe wate]r IS chan e hers
eve rup for twice that time wit ﬁut C E ghe wate[

wrt Sati actoR/ resulé ut, generally spea or vesse

runnrn or suc I

on\g 15tance otyages as toh %n Austr%

Zealand, even when t er}]sry as' not excee g

%}ért a%)ears advrsable to change the “water at each en
[

eat ear should be taken at all trmes more esép crallgr
when raHsrn steam, 10 grevabt uick variat r%ns of t mP
turea conse uentsr!( eing set u ollers, as ese
are often tgg fe of leaky seams, and Qf the crac rnrt?

urn ce S Pates and com nstron C am er platl ﬂ
avol fralns, at ea%t VY r}ours and ' better sti
wentg our ours, ‘should be allowed for raising steam rnt

ome engineers . prefer to Ir ht al]. the fires at o ce when

commeHcrng 0 rarﬁe stean] ers frﬂn hle wing res 0’]3’”

and others aératron begt % g frre T e ﬁ ﬁ)

the cen
ganegararaodrTa ly generateée s)r/nmaelhtt)ﬁle Ersurb ag(e)sd(a)rmge enabfles
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the boiler to expand more equall ring this process, of
raising steam tﬁeRNaerln t?ae go@ V must% q%ept In ncu‘iatlo
S0 as 10 0 tahn as far as . poss ﬁ an equal ‘tem er%tu e 0
ater thr%ug out the Dboiler.  There are man et

ectln f oneo t?5|mpest an mos}; t|v emg
X mq %e water from the bottom 0 0l er an
Ilvenﬁ ack Intq thﬁ ? er throug B the Teed-pipes,
alejn(/lpg rsg | eerated It In the feed-heater ny steam from an
nerey 0es not. a IPpear to be a conc rrence of opinion as

ho g E osition 'In the hoiler for\ eed wate rto

elivere d; In every case care. shou take a
mcorBlng ee wa es ot Im |ne |rect epatlng
or tubgs, or shou e an al |nte er acLit
corrosmn pro ese ont rt 0 te holler
agalns W |c gt |mQ g F est’ position |3
%artesuraceo ewater as ssible, SO th ahan alr
V\éhlcﬁ may be In the feed finds its way directly into the steam
est hydrocarbon, oils only, of a high s ec fIC raV|t

/ s B %

?Jbr.ca?onva§?r'z'” ?Oiﬂﬁe?sh‘“éna iz A ancfer}

amount use 91 e reduced to the |n|m 05sih
J lng ggnera(”J found that the swa% thg pistan
and slide r SISS fficient for In ernaII nc%zlon ex?e t
ew engines rr [N Some Cases w he working surface 0

il H
the valves Is [imited, or where gcy er has beg bored out
gr s e valve planed up and ot yet worked up to good

When eIectHc light englnes or. fan

their cranks afts“are rin mn oil

must be taken to reventan excgi ﬁ

t throug
IS cause,

F iston and slherod as tLou

éjetnn Inta_the bf)i [)s t ronq

ever ssﬁl% plemna (Jﬁgcgaklesn rteoduce etnot gl man{?rum
the\l; Ioers an ef a?hlters are now gengraﬁYy fltted or th%

p\/%en forced drau tis em on thar should ?e taken
[]oprevengane cessw alr resa r n]t glt and urgaces

his is. often ne to the ES ann eing, reduced
when the air valves are closed on one or more of the furnaces)

ngines, are fitted and
atﬂs extra recautlons

A tn oftemoqccﬁrreg o tﬁ
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A ttrgtttahrstundﬁhrtenor
1y| preventing extra sltrarns erno set'up rlr td %rlersOl
to raeso,vhn)gn%ung raetotnetaeIr Sru gytIsuseveensd/rrnIStaI rrjrtoere
ertec and eco omrcal c0 bustr% ft q J

[h de Pa vo ao e fires s(hou 8 Ibe allowed to d

out rn pﬁce and the Dollers a”o ed to coo own raduaal
sa%/ oraboult twelve hours wré ampers r¥enta
due r coo d)o

arts Oi)trtﬁlens obrTelrsg st Up due o Tap certai
g low down cocks should only be op ned for a few

eigergsrtrsteaeottg Sh I W

trr)erou nc udcrneant aper it may. be of interest to give
(fhort de crrPtro rJ Pt ¥dr0{n ters now_ us h the
OraLtX for estrno the ensr t e water in the |ers

n Fe -wate h rerg the great rm ortan
frequent asoertarnrn ese esrtres rt I cnsr
t at e er\% esse ro?ee md on a yasqe S ou
Fred r a sef of similar h%/drom terﬁ as t
R lances for carrying out the.nitrate of silver test and the
Inger In char g shiould Fe rnstructed 0 carry out these
te srelqula)r] frequentg the results.
rometer made o rass so as 10 wrthstajbd
usage an ra

moder f rod from zero 10
?enm%(e)ratu%le off!{) :eg]ndorhe oéherg o 20 Eate?uorma?
? ater woul (Fte 10° 1 thrs hy rometer, and 40° means

our times the sa tness of the
No Eﬂr rometerma 0 ﬁassa d similarl grad ated
on sgm to o S regars ut only oné scale 1s

r e30||s %Uetggrlr?e as I\tloezahutrs graduated gruee\t 100°F
senartrve n ydrometer and rs made ?s with
0%e u%

small” stem. The uations af or use

an Jhe ste contarns onl two edrees altoget e[

eac tenth of a degree s ewrnq a out ame ength as dwhole

degree on Lt}en fimes more

efsrtrve each %enth re resentrnri one red oft e saItness
of the sea. The accurate result Is ony obtarned at 100° F
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and as the density  of wat%r chanﬁﬁs prett raplﬁlgl é/grt[t]té % r

tem erature, the ha ein os exc
as for ﬁunltJ 9 the saltness 3/1‘ the sea, it IS

at
necessarg tjo e sure tt\at the t% mperature of the water s h
correct, and. the instrument must be used In conjunction wit
a sensmve thermometer,
he sensitive thgrmome{er used has a scale. so 9radu ted
th ractto s%f eqree 0 temperature are ea ily discerniple
Specia )é 0 eeﬁ pot olf use w | on3|?]ts 0
row bras j with a han ? Wit ater
n}] thoneg the ydrometer can easily float in 1t without
mrga

tice | ntound in_order to get a really accurate
et%mqlvfrom tfte sensitive hgdromet rg of the t{ttle (Ciensn
aterdn alp ||Ier Jf tank, that the following pro-

cedure s ou ollowed, viz. —
1st. The hydrometer H]ot must be %bsolutely ctean as
gguhnar%:clusra}]tg eansétty of the water may be given’if this pre-

ucket oP cold water should be reﬁdy into which
alhel rgydrometer pot can be stood to reduce the”temperature

(?tlr{er made say of a gtece erforated brass
n the en IS ne essarys th (?erature of

I
) mﬁlaﬁ%n ﬁg%ﬁ%ge?emeltsre?fo mus Q)e emte clean. This

The wafer in the rometer h uld be cooled dow
t out °F, an ot's ouI then be taken out 0
the bucket, ee ng et rmometer in It stirrin cn
tmuousy e put into the
pot and’ the rea ng aen

Nitrate of Silver Test.

ﬁtﬁttd'c”eatté t%IHtg"tt o SFOB"VSE S O &
Whic wJLa lo r] rop ortfya #me to [
Test-u th tIs present in tt]

wixlteronetfropo Htra?euosfesﬂver gﬁpga in a test-tube sample
speedi yreve

f one or'more drops of AgNO3in a.test-tube show no trace
of saP t In the water, p|t 1S qgtte certain tftat there 1S none In

y rometer shou
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the waier tested Care must be t%ken that the test- tube |§
uite clean, and th at no sweaty fingers have contaminate
t ew ter or test-1] l]l
the drop of silver rsolutlon falls throulqh the VKater a very
Pttle experie ce 1S. su ent to #u g? ther the water 1S
ee fro sa] il 'In the wat] not {0 .have an%
eect ut lime has. J Brem itate WI'[
ime s, v¥eer ver ent omtat 0 Sea- ?
As a tes of the tightness o con Fnsers the nttrate 0 5| ver
test is the most “sensi t|ve nhpg and satis acogy 'ﬁ
?on3| ered, nowgver tha Y ometer IS good enoug
or tﬁstm ensit of the boiler-water.
ear voeo thanks wa ﬁccorged to. the at(tjthgr and it
was au ?(quenty announced t 68 adjourne |scussmn
oul gaz%ce on Janu rX 1910, an opPo tunity b emg
thus afforded for members both™ at “home and' resident abroa
tDs End In communications
The meeting concluded with a vote of thanks to the
Chairman.
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AS Members.
H. H. Ashton, Christchurch, D. Rod. Mackenzie, Hong-
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L. Brown trandtown age, ggn

Tenn reenack.
WaPer \)/es SoutWBank J. 8 G Wlﬂlamson Buenos
R. N. D Hcan London. Alre
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AS Graduate.
C. V. Lewis, London.

Transferred from Assoc. Member to Member.

W. Gale, Addlestone.
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