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Chalrman We are tq have a paper to-night by Mr.
Heneson on dE eriences Pﬁp mergScaq ” Uv¥or
natteP/ [( Hender on 1S %ma e. prese t. and 1 will
eremas Mr. A am on| he WIJ indly read the pai)er Rn
IS be o doubt ap eJ | e of interest to all w

ave to do with steam and hoiler scae M. Henderson
appears to go thoroug mto the subject.

year or S0 ago it was my fortune t8 serve as Second

tqﬂeer gtra Psteam ro some 3,600 tons WhICh Was

then fitted with that du Iadéunct {0 sutcc%;sfu steagn H
—an eva orator FS not ex ect to such a hert
a SINecUre, r] arthu ar qne pr ge ?F fe ption.  How-
ever, it su dso ?mteF estin usetul If, at tlmeF sad
exRﬁn nce eW o urpose now to relate

ol i 1 en e S”Fe nfi work e§en 5 0n the

me Propey fittings and. stores
he can generaﬁ'y get, but occasmnally ﬁg {eel tﬁwat contl-
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dence which should be placed in hrm and his sul%%estlops IS
anting.. The onsequenc% IS that he |s S(i etl
atle With circumstances tha are a continua ear break.

My first proposition Isto relérte the incidents le u toa
urn ce crown accr ent, regarding t e cause of opinion

e shrg | understand, had been Iar for s(rx months
Rrror to_being ?ou ght P/ our owners an as asked to éorn
er at arrg c ort she wa to sall In two
rme grnr 1er nd her condenser peng for te?]
%dpur 0563, an turneo| ¥attentro to this dut 3
en er Was o the usual surface-condensing t errue
H wood. Te ferrules, however, were In an anfe sae
ecy so far 9one weret e t at t e?v £asl epu

rrze een finger and t and r
gtth ct tha %here were nos are erruIeso rt)(o X ?r
WOU i tose sent Bern somehow, Sizes t0o arg{N I}tﬂ
cou therefore, be done, and the condenser as
vae obvro leak could ben trced Er

orosrte o/ er1y6 SStqgs On%aN Otuerruﬁxg e
E uperi tendent waf

OWEVEr, Was rn?

couhsete ater

om the .comningd

The attention of t e

rawn tg the state of (oondenser

Ing eoptdmrstrc an %preﬁse te

rnro that the ferru 3were8 HP ? tothe]r
ut sawr] go would result 8m drscusson
adatrrpeer}Fansron engine of 1, hp direct- aetrn

twoa r% Itﬁubur]ar %o erz purrn]%re S\}rez%mno ?nr;raheaher %

LR, ' LA A e

ﬁ (snot requrrerf waeg r]a]bulnaanoe %
the feed-pumps s rteﬂ makrn an awfu fammerr 8 g
unable to r:oEp‘ef %[} the water’ We were naP/ 0 l{q
shut them 11 0 fa

ue donke

ater from the hot trII th t eII ov rflowe
atterly weoeneda e availab ecocsand t

olt wo oints to allow the excess ate rts a
t the tthe same time We over au an repa e
fhe e R mox/ hut, on&rgarﬂ trying them alrone Qun
Insufficient "We the fts an the main um
suction valves, and kept them wor Ing 1N conjunctl t
the donkey pump. Ths arrangement at last gave relief,
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we had sdtrll the uncomtortable kn wledgae t most of our
con en steam was to the e at In Its a
0l erwas recervrn ost ure 56 waer oseu R/
en we arrjved at o es Ina |on ers%ht a%rs sall, g d
at the Borebr ater, which was rﬁ at arry, was ?

oiler condrthons were t ere st fa]v%urab
t& t e pro Hctron of tr ti

€.M
lesome scales, fht shoul lappeﬂ
e {0 SC&TF the slrfaces. for an

that it would be impossi
of time. . AS tP epwere ractica he con%htrons g q?
%wenrn ime arle accident, you will, perhaps, pardon my
Durr o Hrs ﬁrrs ru[r it was thg ractice to ut 41h, carbonate
8 nto t bers each (L anxr us to see
the oller resolts Bgenrn g the tescaeon efurnac
Crowns w? oun Jin t and very sj n ee

oL ﬁraﬁﬁe t'@sn e (r

ey
i ' we e tt f econde Ser 0 efrfty o%
{arae spare ertiles. Sl on Jegving efte two, days, the

G e LR
mretr\evr%r it o %n i eerenasr ) %%)dz rlﬁen\tg we | %neo I)séeuanq
or bow down the hoj ePs y%%e

he mtentron tQ ke water
whic rven up its sa formin at s In preference
tot r sea water wr contame ese ntwer
res ned the bo er wae rom the river, brm Ing th e
denssr weot%rolgothe A atreg aas the main en s) ere
H? | them from t Xoc rt/ders?annr]p Rat this (J [2
waer as. muc organrcmatter rn susp sion, and, ac ord |ng
uthorjties, our-action was n onse ue any
scaeont eating sur aces W0 ecome ver arder
a more an erous USt raise steam agal
nt eownerc boar ad the trouble ex Ia
t adare attrmeshou be wnat urne
t orc enser repairs. He must have ten
a e en we %rrrved t ere we went at once un

|u oa n ever, erecerve on %oarg Jp.%%
E)Poper erruJ J h tN 8

ty-eight hours 1n porg contri
é them sti ha/d 1g000 qurLonesp The Yers
couI not be cleanéd, as men sober enough could not be got,
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r] HS we put to sea. The additional 500 ferruIes fi tedat
ey rt r]asmuc as we were now able to wor
[p mps aon% The COB enser. owever, was ea y
noua, ?h nd ﬁl efore the. hoile densH Was 2
the % da e Were jn Si hto our etb |ont eno
whe thentefur aceoéest ard main erco %
ur boiler pressure erng% . we had reduce HS to 1301h.
g he cust rgwas with A e I1se |n density. The furnace was
up an \ﬁe rrve P
Ol e‘grn the hoilers, we ound scale all O\f]er the fur aces
thi ﬁ” even surface except In the case 0 E
mgure ur e mtf Irst. ﬁurgrooves rom thebac
oun ]Jne small [(swrc re fused or urnt %n
Ke -In. syrface scale Ing a total scale of over 1 Hc
of t |s IS here, and | h pe |t erI mter%st Pl% ese
r sasor sca £s arﬁpearﬁ to h ave fallen rrogt |]J esa ove
- unlike eo ers, were entrrey are, ﬁ
or eJ t e Corr sgoit Ing garooves on..the tre urnace
| dition to the J-In. “scale f%trnﬁ esarge crgsta 3
L)i %arurte loose, so that thegl could bel t? by hand clear
romt uraescI esur cescale here
r[rparatrve ?]otan ﬁas y remoyed eonyhar sur ce
scale ith was that over the rn(rH arnace, whrch
seeme ried ?r burnt and essen tra y in ¢ aracter
thus a[ppareg rgrvrng it a % con u |vrt fe or
?harac er and bringin ab?ut a S0 tenrr}]g of th |r0n 0 t
Hrna e crown. e” explanation of t faccrdent seer]a
therefore, easy, viz., lac ? time ind staé to clean bo ers
ontinuous sea- wate e rom |eaky con enser gon]se uent
eavy eosrtrB P %aeexten Ing~ove erjo
?P[ a pro t e ntro uctron o or anic matter b
In rorH niwerp
J arn ar |ve |n the ne a surveg 3
called an t accr tattrr uted to orb hr verdict seeme
ahmazrrbg e was never oun eo g ater-ine rr]
ilers, m experence da ound that t }S ol
IS absorbed b carb n?te or lime a et es I{t ? orm,
not adan rous scale, A sample of th |sI a]y efore you.
t e ens tres at whrch we worked, the oif' should "not
ence eb eat endency to recr (i)tate In the [%e state

?/ ave rec |tat with_the car ona[ of
ime, Whic |s generally su pos to be safe enoug
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had been present at our high ies it ought to have. floated
to Some. thent and t?t Ft HﬁdI F ?t % some rndr?rcatrons

orrrn In this case we should have scumme ?w
ever, the dil we were srn at the rm Was 0 aRoor %uahrt
as It turned out, an ﬁ e troub ater causing th ry

PIStOﬂ rings to be grouna away. he Imp re re es Weg
OHIH In omparat ve uantrtres rn BI’S an

a
?ou%agsjigng c%?rl r?ott ggrgeentla eubomrt)la slpnecrnnqen of tﬁg
shouldJ like t?ﬂear 0 rnrons re ardrn the scale and the
rrt'm e e R
rLaar e e
e 0
i aﬁnrstaa Al
ﬁrrpl ouqu e owners were reap 9] Ef
T el ol o e ot e t8
?riae hoilers atarnome port or at Rottérdar (YVHef[ﬁ econ]
with fresh water oout to enpe, scale and refi the
32 there, and gl h un from

| calculated that on the
(Genoa to Rotter am (nz 12 days), a scale of jV-in. was tormed-

|etl-J-
rnvSo: a\tjren aa?%ereﬁlf}e%svrvﬁr{htyesg t\),\éatgn thae rclaneoaUt %4 t(rjr%e)r

ess t r then,
a’r/ordped fﬁlrn)g with sea Yvat)er at Paen)oa our/ totaI scale or

twent (aswou or ei a

hereas | t e d not ermrtsaJrng tfut mereyre IIrn a
enoa, our scaewas rat er over see ed OW
unnecdessar% {0 pump ut water, houh at .7[ ch ha
Bvarte Wi rts ormrn tte H to replace rt wit
ater at [0z w might ‘con arn even
more c]a %um sul ate f an the usua sea Water. o L#]

%le vrngteTneasuawrt
oller water, 7 eter rne tomake & trial. We arrived_this
time at Barcelona, when t In each bailer was 7 0z.

According to custom we s OU?SW]SIJ% parterq Wlt’t this water;
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R R e
n sur which_was eas as then
om seaat7oz Bo or sa strI the same
ensrt one aving given .up 1ts scale-forming. material, t
othe avr g in s ensro For the short”journey whic
would est system ?

At Rotterdam the data were —
No. 1hoiler, steaming 2 ensity 14 oz., sc

Né) t?r torLgr tteamrn% 18 ga? gen?rt 14 Qﬁ staﬂletgrn full.
ing/wrztiht gnew hdga as ar asla rﬁourwas 0 rli ne eaﬁ ntgﬂ
thrg r?garasm%evrousi Z\J qtta %f ?;Ct eon?la"tteu %f}go epv(rjr?elrtee adde§
P rtix This Is gerterally conirg red a ver saéte comRoun
n%r ao e”rslcalTr%emrt does attack the zinc pates but that Is
nfo er sample of scale whrclgflsub It to rs remark

e o %Waa& s e 0,0t Trom o ! or Thiy v

% rnto the cel nmeta anrﬁ ﬂoweri datand ?or a
heurs %ve see famet Lﬁornt h erre tto In some ot
satis actortP p2rrsfurther trra ! h the %r reesnuableS ‘% n}ogr
ten days steamh ﬂ% Into the boiler and srmplyirftt
scale away In S %ts without usrng a amﬂte

Turning .to a %easanter exRerr nce wrt boilers, | sm]t
five. years in the h(na H t(] whjch Was? tted h
Weir's eva oraltorag ater an % errston filter,
boilers w e ean ever ree mont s at som conanrené
nort and filled wrﬁr

Hyfresh wate %nlgr emical us
a to the exte t ‘ e tImes a week.
zae In, any. part of t ese

Dein ordrnar
never aw{c er% and never sa
any ma eterioration la urve woul

on a te,

not credit acts hen thy e [oilers, y are

acts nevertne nese boi rs rn Uesti nwre rtte wrth

owd n's orce dra t an were orke 0 Ib. pressure.
easant state 0 maters as, In the rnro .ot the en-

grnee 9 stag ntirel gderae uetr? ggr%u wor dmtheo th

SI0 a? ahangez orIerwater reshwater@erng exclus?veﬁ/
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se tor r IS vessel is now ei t rr alf years 0
ud fill. Thi I h d-a-half ld,
bloom can ge seen on th erron m/
te@suﬁh cQN rtr?ns canrt) vail ? ﬁ B hg notP
erefore sugges at all such trouble as boiler
i be elimnated from steamers by the adoptron of
owrng principles.

U%e%”r%rog %hl t\%’Yr?t%e fitted.
eed water,
Adoptr nof a ¥vate circulating device.
Moderate, use o S00a.
Use of zinc plates.

| am pleased to s(ay that the OWners ofthe ves%el | fi Jst sp?ke
of have srnceftt %wrt an ev raor wit g results
nsupporto ov(f 0 osa et us'turn to the nature
of caIe T IS IS d Ine n rncrusta fion o the heating
sur cies of orIers ormed te deposition o matter pre-
vrousy rn sus ensror] or so ution t e water use his
be eit er Ineral, or organic .matter, or both. he Irst
otbusuaé\y essentralycha ed int etmheat the atte
e ery wat ier S”Bﬁ contai tle im uhltt/
evr stco tain me I rdesan many other substances.
t IS necessar ? say t at moﬁ]t fojyn water contains
nglsr ount, rmPurrtr{ Irect rntr? uctr%n
?ft Into orIe{ IS there ore Tiable t thm a scale
Lmatron of a scale rntroguces on to t e heatin surface a
substance whose heat conductivity is lgss than that of 110
cons%qbue g/ more heat has to. come from_ the fuel in order
R fficiency m ﬁ h aintained.  Thus it we consider
heat Hrven out e fuel fo pe %o stant the aﬂtount Eas
srng ﬁ?h tq the ater 15 dI rnrsh a ority. estl
est rVrn sc e diminishes t orIer ef rcrenc 50
cce trn rnvere uare law, a J-in. scale redHces
cre cy or- arn assuming th at A
can atedt rs onl rncrease ost] ue an
arls sofe rn erro ces which not being
rn contact wrt ewater rs consr era yrarse n tempera

study of the following table should put the argument in
A o e 4

clear form.  The substances n sent In a
water and the cures suggesteda Hrrng ouPl the pBrnts named.

‘t
1
£ h
4,
]
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Substance. Trouble. Remedy.
Muddy matter Ptré%rrr]g and incrus-  Filter, blow down or
Sparingly soluble salts . ftere feed is fresh,
Bicarbonates . of |ime, Heatmefeed and use a
magnesia (iron) Ittle cau%rc soda or
rium chloride.
|phate of lime . o Sar onate of soda.
orrde of ma nesia.  Corrosion ar onate 0
cr as sorv ours Fee eatrng iWerr
Greas mes » ... |ter carbonate “of

orcon ense eam .
Organic |mpur|t|es . Prlmrnqan?harden Frte JXIuHr or ferrrc
Ing of scale orr ave Dbeen

prescrr ed.

rg many Sources, a&d the

ThIS a0 g?ﬂ}er ffr fer§ are seen.to he con-
0 aﬂ eteeer}Nﬁeatr et rrr& muH

remedies propose
sidered eP{'Cr M SE\Itertbn% ontes, Tuch s \fah%tfatgrrgllr\?gs

%g?”ong ﬁroxrg organic matter Ago
Bgrltﬁerrnex(jgan eefurtﬁ r gco i aat B°n” ° rganic r?nr h ifle
cannot eet?re e?mrrnate h egmay e%ar ?
any o va oatron an that |s om a brt
atrn on trrd of mlos 58S Or

Hons even

Fee h
unchan e ere

va ours as these only se ar te ro
then leave a mrxtu even |st
50 a neutra iZ6eS tesE ere Sc F
as considera

again, carbonate 0
eve tin ap lances are not one
rOlnae eae tJast ?t?lle ngnvv)eagethe ﬁroger anlt rcrtoe)es are Pte
Bove abema be taken sasafe eneyd qgura ? p ofe_an
Xperience on a coaster between n on~an e
oller water was t en from the Thames, and cours
on ained lime an c matter W rch the tabe would
ead US t Xpect S ou orm a ver rd scale hile In
ondﬁ er and fee ta\ ere and, ater one
e hoiler a hard sca frn was found

mon
% cult to remove. TO Improve matters

enin
whic o opr %

was very
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hoth caernate of soda and sal ammoniac were ufe% vY|th
ood resu Es Sal ammonlac at the %emerature of bol
ater, ea5|3/ ? g nPcar nate? H{tesou
%@% Ofale should decoripose | aa%fs“a 28 WS k §{ecj§2t
aiee ggﬁ Fg%rglstaée u?hmatel%?orme a very softsca(i |ch
|n as we cog

0fd ot a?rord to ‘f mg%ﬁgﬂ necessary, a 900

ar twor as. reqar Il

have entelo%e qr 3 the oil q g?n th

ship first named. mac |ne olls are fa e

vegeta e olls, WhICh can e WIth hea {) Pure mm raI o
not damage Iro es, even m oilers, to a fraction

suyfa
1J e extent. taused b |m|tat|gn$ am sure you il agree
with me when 1 say thdt a good o'l pays its way:

sorb AR, W'.%R'“H? F e a%"{ oat %”r ?S.g i
source of trouble wﬂﬂ |bacecown(s]| 3 haveaso ear

mstanc ere (fxs een blame on examlnat 1on Nno
race o 01 was foun s closin

remark M on
o tﬁié%a i
son gemars n tne se o? ara ?npoe eb0|Ier Insyrance
dander of ex Wo's‘.%tév‘& ﬁ ol aa‘oa'ea%%w o E.% i
stan ﬁhere Rave Qeen sev&ra casesw erg Eq H ave been Fn
ure %J ﬁh|s cause BW sfears ago a Yerlver teamer
Used para ﬁ ar e revenﬁ/| rmi IS Searc mg
1Igar s scale, and that Henderson s

contentign tha f bemg ﬁke surface with arah}?m owstteﬂg
0 prevent the scale from ddnhering to the surface.

Mr, Jas aréln | have seen Rangoon 0|I used Ioj? tak%%

M el or%C °f§r?w'8 andttﬁvearusslt Jis i ove

up Rangoon ol s i erely prepared from crude paraffin.

irman : In t £ Case he refers to Mr enderson points
ut t t the ver |ct eeme ﬁmazhog ree 0|lhwas never
oun elowt ewater Ine In those bailers,” yet the accident
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was attributed fo olil, Heg?es onfo ﬁay “ 1 should like toh ar
Elmons regar mg the s& e and the ultimate cause of e
F(e Of colirse Wwe tatsae| épre%{;ltat with ol
th beaworse conductor dt enderso
as pvident E¥ta en a great e ? trou s ecla |zmﬁ]eac
Rartlcu arsnftg a5 put %re us. . There are pomts |r}
IS remedies for the varlous troubles WhICh ernaps some 0
our members mi sa cntmsm upon, and the meetin
open for any re ar Xmay have to make upon the pa er
S

Mr. E. Shackleto far as thes degosns of ¢ Ilnger 0i
are concernedF I shoHWd be p eaﬁed t0 have a proper technica
tkmade em |f uc woul be agreeable to ou

It vvou s be etterto av an an% 3|so h
aeoremam emestte h regar ”eau
eration of ¢ md |'s ou t link t or of the paper
| somewha eca se | think even i t e manufa ture

ﬁata_ttnaathat T Ft e

euse arafrin, 1 say that Ifit were use rthe ur-
ose of pln% dow? scae even under en}ergency conditions,
e manufactute cking, especall the ' main st a
tPec and, W9 tn“’h Je potesting. . ‘hr%tt'r pRayey b

? P he author also a vocated safamm ntag
t the dea of deco osm the sulphate o

as so ehmer enc sedw Org re uts BB
7% I t ere %Jmﬁt

mont or two
aftert ttre tment ere b va% soleonsa Qut thﬁ
P(tate o PI er mountln other fit W(if It |s|

nownt ats ammonlc | It or a while, will rust almost
amyt ng, at thln it would require to be added in very

an I IES

W. Ross : Those who are continually fat %a t
ex ertence on points we ns ore onotse mu o
certa|n|¥] ee the effecs Y e ender
ﬁ ars E Ve, heen parttch un ortun%te In t e voya
escribes It IS very unysual nowadays to \1\/I’[ oH rBe
0T USIN 86er by Usg of evaporators, especially with a boiler
gres ure 1S one thn] revention é‘” ther,
the p aloerseems to paint the moral“that we should deyote
our attentfon more particularly to prevention as the best
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%ans to keep the hojler free Irom sca!]e This.is an im ?rtant
su Ject an er It for another evening. poss

for t ggtennet teo? al”qorng men here to give tﬂg experience

Charrman It certarnlﬁ seems, as Mr. Rosremarked that

[ Henderson was ver réfortunate nth rrst experrence he
tes, [t was rather har hes P Ibesen a a

uc poormanso coprn er the di cu It rs a

erngausua rSno an owner wrt an re

roPert woul owrt dan experieng 21 ute (ﬁ teen
ears ago on a(coastrngvboat nder somewnhat similar con trorn]s
ut on entg/ our hours’ run, eIt e aB/
con%e ascackd and we ha lot 0 trf le wrth
rer eens ea Ing as a resutn the scale ormrn
roun ofn? .1t was a‘somew at imilar ex er ence asbt

the loss sh water, but Mr. Hen erson h e frou
with he congenser %erru?es

M, Ra'P %/ - |. cannot heIP thrnkrng ver¥ often. that t rs
uestron 0 salﬁ IS a matt)er or chemists. . The writ e% of t
e{r sfee s rather in douy (as to what scaeconsrstso
f twerg determrne soon he found whet er
etroubewas e to or or salt water or to organic matter
Ihthe.tteate‘s o 5.1 S SEE e omly remedl) 10 prevent
J’ref ?dorn th \hare amount re(iu“ ?them Hhrnk
evaporators, as a ruIe are too smal
A B adshaw | should like to makeashortr mark

A L Jondy Bpag i
H thorit estrmateﬁ In. scale . diminis es the holler
Jlrreregrgf 50 t entin te rnverse ﬁg are law, a

re ucsth fp % Irm abm
Interested in avea rsaIr nd cIeanrn done
terr own sta ut It ound that the scal was
not done pr er ttat rmew use tofrn asm chas
1rn o sca the b te t e com tion ch
rsta wre I up ubsequent we
eanrn one by con ract an m n accustomed
yet

an expert at such work wit surtable appliances, an
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we did not find an recjable difference in th coal consu
tion, which 1s rath PpstrrLrn V\?e expecte to find a%
equction In the ooal consu é)tron th 8 g conrtrtron
ern% similar. in. scal makes a differénce 0 |
%ereft]rgéency 1 rn of scale should make a very appreciable

I'harrmaB Of course, ét all de [oends upon the service in
which the boat Is engaged. In a rnter Ittent servhce even
with the most improve a}chrner 0 not get the same
resu ts as na on vog ges 'H] dae raisin am every
qhag ark g erence,

t eare nott esame facrlrtres under the two con trons or
ma Ing careful observations,

hr'glmjaesr of § ‘ mso Ml-rml]-ler?ggrréeoar\rryreferlsntoC?t?eneXt?n it
ree ol found pe ter | rne t IS somewnat
to see how he sver re at as nowt atw enever or
reaches a su er eate sur ace It an es ear nce I
am not sure but that the fum
cun teor Inter ose bewee tew er th
e, nace becpres So.not e 0 ol W"rtr verurrnntte)restr
tt %hackleton coul‘g us W at tue orFmer)éhant rea
trntot c rn er ol to ceape It.
H ver% muc elaoer tha) Ir der or and ot
iXI et teapparent an tem
porary enefrt of t e or -merchant.

M, Sh ckleto Referrm to that uestron it is ga tP
e why the mercrt\ant worh not use e ol

ven cotton see rswor | suppose, agou %g ton, an
the merchant s ol at 6d, ISn om use nor Wort
s. 8. to adu terae it. Olive oil | out Eve

marr Il contains a percentage of. ve ta e oil, bu as
as C rn er ol Is concer edacr e ine an he obtal
AL etttsve i eor.vee“ o tve%“aest
maay eontaernn R 2a8 Der cent, oﬁ attg acid. lt‘:r
nrt r stion—

ir om olIve, whrch IS rte out of t r]r r
since ceased to be a mari eorI— t ess thelﬂ Vﬁgt

ink uﬁF
taggs are very abnormal the average ol o]i merchant wo
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\t/helgneka t uttrng into the cylinder oil anything in the nature of

Charr an ; It %one t|me verlr{ common to use taljow

onot Yvwhe er these ¢ rnderos etreate wr th animal

Possr y that rE, ht he more possr ethant at they are
treated with” vegeta

t\/,r Shackleton ; That wa q
exg natlo COVGI'S the ISUSe 0 é &r urpose aS al
tp i OW nowada S Use to make (ﬂﬁ arine W
thin at a In tn ature o at IS NQW an edal al'glC[e

Le er called atte tlon(fome time ag& to the aCtt at a
PUTT]bEl’< oils PreV|0U5y se Or S0ap-maKin Fre now In USG
or making ma ﬁarlﬁe There 1S one mﬁtter ot of research
hs reqUIre UpO E]t is the various ¢ anPeS certain Wﬁters

h
pr ctrtcheIS but the same

ave on rntg ﬁrs For n}anytyears nvestrg trog ave
een Era ere?ar in eactrono ater on the enclosed crank
c amner. engine tf)rgrrsrn to w a‘ xtent rthnar

naine. oil \n%cran ne | emusr H tat
% oubtedly due to certarnatrodsoft e water which leaks.in.
hat waterh tene

the water theas m%en S%amaire It wmy? i ISth?t thesfo fter

ﬁter 1S hard it's frtst e 0l gand caPrres It a outrngIoLuIes
whereas soft water tends to absoib It.

Cha rman : | think Mr, Henﬂerson speaks of the water
berng grrlé/“hard |mthe Instance he {ves supgoset ere 1s

ontot ee te sIve yse 0f S0 aasrte tsa gthe

e(r mountrn y.and spoils alves nqt

it rs so use as rt once was urfet er]e IS
rversr plnr n as to the treatment of oilers

y.on mod em

genera prncrpes down In { e] aPeJ are mz“
practice. The Teed water (S heated genera norret
?tlteateroranother and ndoutr S ﬁttrn flt ater a
e e e e e
i)ucsr?rtrlrart]ttrelec t?r?rfet?s are now ma |eng roun voyage¥ wrthout

Mr. Martin : | am an_ advocate of the use of soda in boilers,
In mP/ >1 erience In v%rrouss g !)t Is most beneficial If used
tudrcous and after the use of car onate of soda | have never
ound anytrace of oil in any part of all.
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Chairman Ifrftrsdesrrabewem ight have a furth rdrscus
sion on rﬁ” 29th 0 thsmo en erson?a ta en some

troyble to put the su eus ang twou Lterest
f( now the_ result o tean eysrs whrc Mr. hac eton
Indly promised to have ma el b
It was agreed on the proposal of Mr. Raine con e
Mr. Martrng ?rat the dPsc $510N %e adjourneg till Monday,
November 2
Mr. Jas. son - | rise.to EroRose% Rte olt thanks to Mr
Heqde{sn or rs S%er it iS ohe which will hear a rﬂoa
dea rscuEsro viously there was a br mrstake
I ipuing e, Shi 10 9°ott’e5§rt R tS M Enmeron
to overc me t:herY %u fies, e emarwt) L¥'[ gensr oft

Waterwrch ead arte fro rts caIe tht course
rsaract owrt to us all, teo ewa to
scu ow off fo reduce the ens One t In
struck me w s the uarntness 0 the r mar about the' s
meoryo e .owner, wh oro when the shi met
t%ra/t Isalrs rom se to %Dt the Fenser put rrgg thlB

rchm dwe pgn With vantaP %/
som ow ers vﬁj %y 1 short” mjmoresr
srmr cases alt rtm

t ot erwrse Involve [0Sses |

rmec arter Ido 0t.SUppo et ere are man erru es
e now for §packrn conden er tu e spar

erru es are always made”large and. uce hen req urre
eycomPre sion In the acprn 8rovre orte urPose Wrt
%ard o this matter of oil In rIers] It has near ré(a Xspeen

? tested gornt henever suryey has been cat ollapse
urnaces, as to the cause, inion on the

t g co se SUs 0f 0

¢ rumttas“frrr’anerafr i i
S?r elﬁaseasn qg/ese?tusﬁc?\?v dashaeeér”s]crag res Pntsgﬁﬁ) %ﬁa
Dl e e

‘ gve remarke uwhen or[doesae 0S| rtsgfto g }otgur ace,
rtatﬁ Its chara terand hecomes ar cgrborﬁ tance
Whr'r?e or%S rHOtne Case rﬁ ?rt?gngdob ers nonerg e
B%rtr n of the sediment from the cgllapsed ?urnace anr? rP that
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way came to his det%rmrn jon.  Of course, it Is difficult f?

)gesagr ang ér h e case without having the who
cts beforg us, w

? N surveyors, evep with”everythin
before them, are 0 enun fe to say'w ) nat IS tﬁe cause. Iytﬁ E

gr(r)rater)% aresgelgt \rvosrt 0 rscussrnees ecla eyzra(s)qu enr}lﬁr
thﬁ B erience of t ose w%éf% v% arrinmore than S‘he h%ﬁaog
| have pleasure In ?roposrn%t at we accord to him a hearty
vote of thanks. Mr. J. Martin seconded.

DISCUSSION ON MR. HENDERSON’S PAPER.
Monday, November 29, 1909,
Chairman: Mr. J. 6. HAWTHOKN (Hon. Minute Secretary).
IHarrman We are met to -ni ht to continue the djscussio

il SEHE sbert whh s (o oot oo
ance to t Fsea ornga e Introduc on 0 seaurate

nto a holler | yeQRé”S? re esttou n nrneer

ag to contend wit rn at an

oret Instrtutew rc WI ena mbers to rsc
etro es arisjng from this source reat valug. t
rsa ect we o not often get recor ofexp riences of -

e ndentt reat ex nt upon os notab Pro
essor Lewe% ot er? have 1o re r) a nte

these gentlemep, efore us, as

r]heorrzrngn ?ot at to ave

?ve In this paper “a recor racrrca exp rrences must e
? eatgalu t0 all of us. Iwr now leave the meeting open
or"the discussion to be continued.

The Hon. Secretar
usanHmber ofsa1o

? n]% ahoa f/?gsd y hese have been érnalyse

an ﬁere S
now I? our h n ave aisq one or
two_letters ent eme
to I\%et t
C [ OWs '—

e e e
?/&'%arﬁﬁfnsé’n wr Mes I-? %dp,
have read and re re% enderson’s aerwrmlrn]terest

ﬂ? rjq?rcrn]l(tjrgosrtrreoan rlnt\}v rcmre wasy n] ced. edrhvel prtylrgf 'H

t meeting we had befor

I%s ofsca[e rcqhsMr He(g%erao was goi)tg
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%I IS th?t desgrte all Mr. Henierson}IC%fferrngs an derrte

R ol s ety e
A R ol J e

N
watgr river water at en 4, sa water on th evgoyé) e tq Ant-
ﬁf 'then achar eof rne e muddgl wat rof
ou wr for more to “mak
coursey% may say that suc
f at Britis

Sc eld§f
%ses oceur dp this ne occurre
t” howe er %

rpowners now tneir inte frests

rus
Letter Bu% that as.it W Impossible to draw definite
tc)())lnr(:) Lrjrrsrgﬂ rom such inde ata. | enclose two reports

AT mrsé 4 taerniamprt?rS ?reenorin gs?tw VO \r/cﬁwrsn at[rrs
ase IS Very m are occasr na prrv e to see
steant. ¢ ers rom n appens
rntese aS | eems to ve happ tecase ou aré con-
1dermg. Is t at unlesterer astr scaven actron a
rtt L 0f crannies. o tec In ers r valves,
re uce n bulk by the heat of the cylinder, seizes

gets
B}/ gedl e Hra come ovér with the steam, ser es afso ?y
Adh QX t

p””c'gse Iron, aHd grves us, as our (c er]rrsss

y rron wrt gogper and silica
errc% sugF fr f river or dock water.
swrtlw escaefouno In the ollers. Thg nature
Bihrsscaewou reaQ/ ntewatrus Bte
oilers, and in the cas th mixe water use oller
It must be %d 0] sa wha IS re onsrbf | am, un rtunate
ﬁ ”}f dtfemstattsscaesmchrr In sl
ate ﬂ me aP ower in ma nesia an car onates than one
enerally finds Hom an

ﬁa -water, and It |s tnerefore

Ir to ssume fhat muo_I as co e rom he river or
ock water whic en ersonﬁ)ﬁ on {he vo ag

It occurred to me that ou mrgt eto ave_the opinions

o a boll ere IJoert op the strg r %nt copies of our ana ysr?

friend Mr C can Compan
enc[ng/e IS re%res which frre at ?rbert {0 readp oy the
meeting It you rnkthem suf crentrnteret

fIIThe letter referred to, from Mr. J. F. S. Crosland, is as
“I"am in receipt of yours of the 23rd with enclosure, regarding
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Vﬁh'cbh | hav to say with rer{/ard to the ana&ysrs furnished of
alls o eosrt from the alves, It woyld have been mog
hnteregtrnﬁ a more rrrormatro heen eqrv n Whrch wou
ave he Pful to arr(vin at ecaus E)herr ormatror]
He ygot es|s accounting for the e that the ol
Ich.7iS an Im ortaﬂt C nstrtuent 0 tnem contarns some
saponifiable ma er Whic resencewr lime a sra
onifiable mat h, 1 it dm

WOU ormasus nceanaoos uttgfwrc of

rn attractrn tea erenceo ter sent t rou the

valve. therefore appea rnterestr e
furt%er rnﬁ)rm treon wit pg jardq )the oily %ter a%é

?so wrth reriar to t eco stituents of the ash. Wr re ar
to th e sa ea-water, rt een

rme

pogt T Sl il Sy

The sodl chlorlde we would har I%t ? woudbeacon
e eton the s

strtuent of th esca Er SE, llltWO le when
the “concentrated water 1S blown : boiler. € mos

ITRoHant gueion A rprgeseﬁtt fer %‘”%‘gﬁe&%“ét””e%"ét
A r%%reat extgnt a?] rate or as cara bol er
een worked wit

EE% -water as we w ter pre-
Sum containing some Tair amount 0 tem orar f]e

an investl atrrfn a5 0 the stﬂte of the com rnaton o {
magnesia Would be additionally interesting.”

Mr. Crosla d writes a ain as foIIowi

\A{rk srre to he ou rnfex mrnq the fPrmatron of
such like odres stpe de osrt oun he valves mv\y
mentror] that we nd what, or want of a bettert m, We
ma | a mechanrca affrnrtY between amorphous su stances
% greas zirtter q tte Ind eP%n ent of whether. 1t IS
a % lable“or n t r? ct which makes Us 50 Sus |crous

gresengeo any “flour elpoT5|t becauseof rtsteit
to attract an h co strte nt of any scale 8fany emtrsr le
ol occurring, in t water, With reqard to_the further
lnfﬁrmatron fu nr ed me nre erence to.sample 3, trs uite
OP% e remar S o rvrous ettert at there

dst% enc ortedbeg Sit

Ifferen r

§'fom sea. Water to select
t parts of t fer Tor their aggravation.”

The following is a copy of the analyst’s report—
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A. Institute of Marrne Engrneers
10, 1909,
DEPOSITS.

) Bl e e 0 ).
3 Bor er ideposrPp y

No. 1. Np, 2
Qil and volatile matter UL 398
Coke o 1-3 01
Ash . . . . . .G L. COL
100-0 100-0
AsIr rincipally jron with some_copper and silica.
p princi }a|y sulp Prate of ??r? wrﬁ] some sodium chloride
Traces of iron, aIumrna and magnesium salts.
B.
Nov. 24, 1909,
DEPOSITS.

Referring to_ our report of 10th instant, we have made a furt
(e)%<am|nat|no of sampFepNo 3and ?rng it to' be composed substantraq?y

dphate of lime, CaSo4 L 900 per cent-
lum chloriae, NaCl L 50,

Re arnder]water trace of magnesia agd undetermined sdbstanc
baﬁn ﬁsrs ogvlferheseep(}gn?e confmon and ordinary types of cylinder

The latter sn0| en produced in esence ofanﬁ effi frent Hantr%y
Pf soda ﬁs |t?w |tt arbonate.a r[J]rac f]ca suI% f
Ime. ~ The salt In it is moderate in amou t, show ng that the Iast
wat%r has not heen too ense

e 15 no olly matter.in thrs le, showjng that no great uantrt
forI [ras heen | t) fsﬁrs samp fego} scale h% s hee akeﬁ

F the furnace crowH ‘”ﬁ |c collapsed, or near to it, the absence q
06s ng ﬁgree Yv the conclusion come fo after'survey that ol
had cause collapse.

Mr. F. M, Timpson : r Henderson seems to want an
Inion on the S ecrme S sc?e segt more particularly on
that on the ri ace w |c co apse IS contentron that
tere wa? P g(l ems td< 8 horne .out ? the
resu ts 0 teana?/ses ackleton kindl obtarned rus.
mk f ure 0 common Pr adays In marrng
0l ers bor ers where very cha % ater IS us
scale IS ou eav uantities, butin spe mg to a. hol er
ﬁrveyor o e V\ywr eex rrence he mention me that
ad mever known a case coIIapse owing to scale Inany o t
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t%llers under hIS inspection, It is veJ haﬁd for members of
eInstltuthe ass an o Inion re%at ng ﬁco Iaép?e OFthIS
nace without avmg be nthﬁret r] tt ecas or them-
se es ut to a garanee the result o ? ng Kseﬁseems
to J—I ssertlon that oil had nothing to
do W|t e coI apse umace

_ Chairman | Th|s sub(]ject of(tj formation of scale in boilers
IS one not Pro er 3/ u oerstoo @ti ost sea-goin ngmeers
Atatemo ature of 287°F gua 035 Dréss q

waer are re(kulre 0 dissolve 1Ib o Su
otnsu ﬁ%a

wat(ir are ret}uued to d |s?o
tg of lime, _ T
or Fta W

e molecules o
ein ly and so of
Yo kee

gda
sup hate 0 f/e él
mWW%Wﬁﬁ”%%$%t
Oratleaat 0.percent, of It Fe %\gnt Sea- ateran

nsl Z,, there shoy ﬂes escae
ause t \kllhOie € ma nesa IS Slte(fa ue tO con-

Ce';ﬁ.%tt"” ”°t st ﬂ't%“ edenallt 'Snst'rt Hamion, 1,
S. ttts I crystalll rea ed. Th
esence fsatleason tq |n er at the co se adtke
ce mt t part qf the boiler where th cucu on Was

gtes al%e %O”mcreased much eg/r at Wslgn

f) swor In usm ﬁe au ||a¥y ?ee wate ense
oz to The on below the rnace 1 oz o
on and a t ack of the com ustton hambers
oz er ut in the case Mr. Hepderson s eas

annot sa att ensu Wwas. t00 h| eCause, aste
na sts ep rt S esat In it Is moderate In amount
that the swtr has not heen too dense.” No

. had that sample been taken from another arto the

er een. found to contain more saftt Salt Is

B0| 1me%
tmmthmmmmmmmWOHW
e e e g i

rys
fa IZIQg 0 ess the effect in %he Vi each mg cuf?yls
ilten ney to, draw tes other atte Into irst

}/er 1S cleandry scale, su ateo ime, t em dlle strata con
certain amount magnesia, and. the outer sgrata

BMmmumuuummuuummmu
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qhue to the dens but that the density was rea]IIX lower tha2n
stated mt tsz) To use the sea auxiliar M
.7h|snotthe correct thin 1502 IS as much as one should have.
The Admiralty Boiler Commit erecommende 35 10 40 ge-
grees, and never Tt% excee t (e 2’s when wor mg Wit
ﬁt condenser, grs no aif rence etween thata usn]g
e sea auxiliary ee Th en t ere IS the question. or the ol
matter which. will find |t? Into the borIer If_we hav
nter al brrcatron Pro ﬁsso Lewes, at. the Institufion o
ava Arc ltects, showed t at_the sa om ication which takes
nlace forms what eterms éatt ncakes,” which become
1eavrer and eventua nt e o[ ﬁer th mbustjon

set

ambers, furnaces aP{ other rts of the b Us ettmﬂ
the orceo the Leto gmesr (] %that slp [t 1S know
r% eati cond gé)ornlf eat, an %% t the tem erature
strent angd"at 900° it loses 30 rcentr tensile strength—
that Ohe combuystion charﬁ aer extreme chcu
rarﬂest e éemperat re of the plate bu actu Sit, soth
Co arr)]ses ue to o y m tter ar eas rst o 3/
ce tsear hrs t at as t Wrﬁ)er ture begins t rrse

edr Cﬁ sca omescracke } r
Hrea (?o apse ocrlurs IS reac Ctfut In this casg
cale rem Ined on the plate after t‘ecﬁo lapse occurre
have been with the old jet- condenser bor ers—sea- Water fee
boilers workm onr/ ]h rerHre }/ auge—
%e % to the, toEp fu n%ce not
sca tﬁtasu staace drrtg grg osrts
éer% errﬁ] ly annot be fo rrr]n%d gn er
ressre esu eo merstatwhr nsnj)

er substances : wr out It there 8t e no scale
cag ti e other ep?sr the Bocess bemﬁ
yaéceerat hbv er resence , ane othl?n gnI% %ﬁ
scae There 1S aboutgfpoz n tPf

ate 0 Irme Causes he ratest tro hrou hout In
mdm D the others. seen, ere ore, h neces-

ate oes hen |t reaches 650° it 10ses | enﬁre
stances t iS extreme corcen rate m ne spot.not on
fa t r] a(ﬁ gl a¥
erie
et et mpera
which makes. the matt%r all the more difficult to explain
W ee I] 0SIt Was r
0y These
w enr rs rgires nt m ﬁpro ort |8n o er cent, it IS
as y upgerstan
me In ?]eqzjllon o
a ater, ?bOU'[f 0. ma nesraan oz S ‘ ¥ 0Z. 0
sary | rs to get the densrty at t?tat particular point where
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he danger Is qgreatest, the furnace crown. In readin

rd o? Tradeq bortler re orts | note on Case arose ou? P of a

ro sa mometer coc win ton] ewaterwas drawn
a They wer

hoemwtatler .:Uq?téqCO?U#]rﬂteV\?yn € Same ast t |n gvﬁ)Ol er;

evident h Kwre etting fresher water, an trs

oonu the |t suchtatp osrronto ace

nd the urnace co se rough matron 0 sca
Robertson ;. After lookjng at the sample submitt

th/larrfb\ see st me that_the colﬂar%se t00 lo?acg throuH ﬁ

or atr n 0 sa |nt IS instance, because | have ofte s%en

f’ ourte as thic urnaces nd no trou le ensued.

e% IS the caseg %mes that.t fgale ormso the' surface

0 tefurnace an tewater is he Pm the crown, '{]

r”c case, 0 course there s vgr% en eatin

co icult,. under the . ci cum

apsed fu[]naces ﬁ vfer
stances, not having sgen t ﬁ Urnaces, to give any opinion as to
the exact cause 0 t e collapse,

Mr. F. M. T meso NL Hawthornsrmarks may hel to
throwsomelr ont es ect. Ire em eracases me

as fich the uingoe came rr o
Eﬂ to the tnres aLtﬂe borIe as practrcaﬁFyr solid F

0.not su ose e rre e densit ever ceanedI the
orerou th t case there noor se etrou

t § ro that the e wit 1 densrt
than an recor o mt se the essu
team esum suse wou rrnga

apse al te ur er. cesr ilar to that as’sho nfromt

Urnace crowns |s ot altogether uncommon—at

not uncomm?(n BW year g— ut In aéproper

east, If wa
nﬁ)p?ﬂe would never anticipat 3

uIpp
tass owﬂ h)the
Chairman . Some years ago Sir John Duyrston carried. qut
experrments at orts’n/out 0% the su% ect r#tshe co rﬁuctdvrt
Bfoateswrth he sca Bthem am hardP/ re of t
thmk remem er cosrect Pe said f ere was a 1
er cent r| mroer ture r e first of scale on
elp F e. There was a diffe enceoBte o
ure 0 40 nte re sr ean water S t\r\]rrth ot

cean state, 'cl then wit In. 0T scale on the water srde

such a deposl
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the drfference of temperature rose 15 per cent. ; for the ne&(

in. 1t rose 4 rﬁ)er cent on that again. . ggosrn we fake
tetemperatu e on th waer? ide at 220° wjth both siges clean,
d mean an_increase

with |k In, of scale this wou 15 per
cent Jor 60°, mig the temperature 480° Eanotﬂ pn.

scale were a Sé] erncreaseg éy
I% ejrlcent or 1 |vrnq

e tem eratyre would

e crHrc | temperature of
thrnktg L ? rougnt ownt e urnac CIoWN

under ﬁse (ion itions, unless t erg was a deposit on t e out

side. The hlack appearance would suggest the presence of ol

Mr. Timgson . The chemist’s report says that there is no
trace" of o whatever

on Secre ary . Mr. Henderson sa On openin
the Borrerstlve foun scale ﬂllovert fsurnacels\rn thrclP wrtﬁ

ehver}surace except In the case of t ﬁrn ured ur(fce Here
In t nsh %ro \es romt erg | oun fine sma
crgﬁaswrc efse or urn1tontheJf uraesc
Ing a tota sca overlrn at was foun ont eot e
ern cBs whic not co ere 1S one Rrece of scale
as a eal of ca nrze ol mit, Oheo

ﬁPerrences Oﬂ O$T sca[e was wnen Servin }/% m9¥]tl s
% as sent wit the

aejnourney an to ?ver au vertrca
er an tWO cylinder (% a small coastrnﬂ teamer

operat] nkaYve OH d the fire

en we rea% t(e sen
lates wit ]ro ets ue to the h(ft U r”]ewor?t on
ern [acked hrswecutav%ayan Itted a patch. We Toun
msrdete oller to %very eavy—r some ortion
eating surface It was out™li |n th

|rc Peserve
an unr ue sa Ie for ma ears nut bein tte” ngr
osrt, to weate con trops rt W
ecuda %aewast stla er was white, t
econ blac Ust— et aco r%r}nsv betweeg

these. énere qhoa heen tree drrvefs gac

om ha
apritﬁrent eit hrE witness on the sca
ra ws a Tyrnace whrch collapsed abroad
g i 1 {’Sre sl e Sor?orma@ |
ossibly the o a been du to orIe ro
SOUrCe, ast apse c rre In t t er ourhoo
e’ water from 2 to

verntemseu es 0
8 tl 3 ol ers which worke

30 years old of hig ensrtres rom
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1@0 Ib. pressure, the duration of the V0 alge in ]Q%mecases belng
Ive months W|th ut em |n% r% ere was f
ratlv deal ‘of scale |nt oiler ? articu ar}/
dtt t ates and tunes, hut no troub B as e B
enc urnaFma collapse an he cause be attri
tot resenceo et no traceo aR ron the furna
or In the scaje f ear ; gscra | ﬁates a se |
men 1S obéalne w ich onaa Y h) 3 ound to contan]
nged Jn.appearance an car onlze b the abnotma
eat ence 1t |sap|txwe ad not any of the scra mg rom
the furHace n] this case, so that we ml%ht ave h
ada/g wellas t escafe T%rearesa s of scaewwI
ubte gconta*n oil, althou thts artl ar piece ofscae
V\thlch was on the rnace oes ﬁ have %PY traceo
ol g Mr. Hen erso 0|nt\ (5 e. woul |e| we
cou |nd|cateP n]rn ce colla it w re not1 ue to
the prese tﬁ im eI no be leve t
t

—an tthe
0| ca sed the collg] ut as |tc Wilson pointe
It | mosm53| Qruswthtesmlamunto t
Y)V ave, It

out see né] the furnace an he adesign or t
|erz1 Sta S tO ﬂttr te t %C&USE %elt eré)” or sca
Ine co aPse I 21 ue to abnormal heat an expan5|on

in the direction or least resistance.

Chairman | There s anot er omt with. reference to ol
de 3|ts ure andsim 00 |nte nal Jubrican
would ¢ na|n two e se t ertle |rt IS a good
ravity and the seco as pomt sPro essor Lewes
omt d out before t I ut|on f va rc |tecs t es
ro erttes re un ubted c

orte ollers, for a i t0| |se3| carne u econ
ve tion currents, cre t| g saponification; then after a
%o ecomes denosited. ? eatlon IS the temgerature 0 t

ESQ at at temPeratu oeséhe U%ﬂﬁﬁe cgr%ae OWH

urse, the é)re su ent 0

e 1S Indepen Rerature

Ltrnacl%sw ld not ebrou t o n t 900° with a pres-

sur of ut may% ower temPera t]e

?ot at t nue tl%nl whether, w en th? tem eratueo the

urnace IS rase oil would not be melted o ﬁcaus? it is
menosm that tet1 erature. which caused the co laﬁf
the rpdperature atwc t”e oll |(sjmetedo That wo
account r-many cases of collapse due to oil althoug no ol



52 EXPERIENCES WITH BOILER SCALE

Was rsentafterwards et if some of the deposit in the bottom
fa %%m rwerﬁ examYnedacgrtamhtr ce %?ﬁhe omwoulé e
F en t q l)SmIXG with the sca |t cannot
melted off. % ould De, ver mtgrestmg {0 %t W at
te Peraturet 1S, urBace dIdC me down, “A sal the crit-
cal temperagure is a ?ut 600°. At 900° t He mat rial [oses ?0
ger cent, |ts tensile stre th and with a re uced tensi
trength o 0 per cerC]t 180'1b. pressure maY ne
fane5| ungerlstan ”y en?e water heing us maver
OW pres oller, If the (“ er 15 red hot and there %sn
res urﬁt ere would be no ¢ apse. Wit a Dressure o 169
mg oilers an arlseo terﬂgerature a roac mrq 700

We. caH understand a co a|n ace, afid the

Se
e e i o e

Mr. A, Robertson . In the %asg Mr, Hendehrson gwest e
see to have tarted in a er manper—t atame ﬁ
E water.  That would not

te 0|ersr tup |th
s In case en erson oe on to sae —
esur ewscom ara ve sota ea3|
moved Feon ar surac scaemetw hwst ato
emJu ed furnace, w |c seeme drie orburntan ssentl
8 an e In ¢ ?racter thus arpgarent?/ 9|vm
% ty of IP r|or character and bringing a outaso tenlng
of the |onci the furnace crown.’
ua]derstand that the hardenln F I}e scale

ca €
ey ey efeggparéen.@@j i

cause EiC {0 c%me own F
reverse the scale was the same OVEI' and at the particular

pomt the intense heat hardene |

i Another point lost sight of is. the introduction
armT\ﬂan o'} ch nof take ngt cogsu}eratmnt ?act

fso

& R e
P J e|n t Rﬂ p&nytﬁmg which water W|ﬁp|%soqve
Increases Its weight

Mr. F. M. Timpson : kbav senascaeforme fsoda,
in one instance, In "one of the I|n 0ats sal mgoutoGasgow,
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Th ay werhe trou?led W|th co r03|on and starlt ed fefedmg In W|th
e was .absolutely soda scale.
mN con |t|ons with. sea-water alt a reasonalfle en |t
a the boiler 1s hen aIIow%d to cool down, ysually the scale
es not et v rey |g one gut1 ority recommends
owm %o to cooI right down and then the deposit may
ewas e 0

Chal .. The practice used to be to run the boilers right
out and then Ilght fPres In the ?urnace to crack tﬁe sca‘ie otfg

M. Tlmps |f |t were w%shed away. first it would take
iy re t% eaI OJ 0 i S(l\)/ﬂ Ae a)r%go\rltvslche 0 t%oéhe e/\tle?te
?Fﬁcts 0 servedlpln the scale. Jn one in E tance 0 a vertica
Bo iler in a vessel [(unnH out 0 thla ort the c(? Pnot %et
ste m on t]he donke ler, OH It stcigp \tho%eth
ent to nao (t)%ehu H Ogoﬁstotteeconult%not get in and ouné
vthect o?rfggdldnggI%Nlt#pTOartntees(:R/(\)/angIt mud. Thatwes!
[ A Rpbertson . | have seen River. Plate water put
no T T i
% r%cge]was fo fcﬁ E zw low the mu to
sette and the water was use for 0| ers oraconmd{irab

dist ance 3% hom B Stromeyer a hses
\vm ose ofsg {ust efore stonppm the(bo ers an
9 own an a man | uickly as possl Ie t0
rush he d ep05| wren warm,
I Timgson : What causes most of the trouble If ittin

from the free aold byt In regard to callap sded tinace
%Ithouﬁ some of thém ﬁve a %IC ness of mud, collapse or

ucklifig 1s very rare wi aximum Eres ure. . It
S e el e e
H]etache Yn modern boats etuges

as the .au hor s estg
seem to be partlcu arly cte

(f‘halr . The contour seems to suggest that the scale
is from tne corrugatlons

Mr. Timpson : It does not generally drop clear, although the
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different classes of water might have detached it from that
one furnace.

M. Adamson I st a case of a stleam launc bo]JIer not
?se on to the furnace,

Ion he tubes were retta/

réjnﬁ esc had d Pdromteuertues
adually filled i etwe n the lower tubgs and the furnace
cro towar St ewrngs ortunate y, no damage was done,
but it was not far off.

Mr. Timpson : The conditions might have been similar in
this case.

Charr . The s beject of the treatment of hoilers wrll

be eore us In t the next month or so, w r}

rscussron on er Ruck- eenes er takes pla ﬁe and
5 ﬁour\rr]rrsh | shall eclare the scussron o this Paﬂ
closed. The paper rtsefrs worthy of a place rn e Institute
ransactions.” [t 1s qne of th ew papers which has come
rom the actual experience 0 asea? Ing engineer, and man
ex e{ts on such supjects ahe requir Puq ust suc records t
nstbrt?rtehec[ennt o esatt tanmzraccor toSIIVIr enrﬁerpsosnugev tre
hearty vote fﬁran% ?or the way In whrchl-rr as put thi
subject before us.

Mr. Adamso Before we close | should like to propose
thait We accor e e]arty vote of th? ? to Mr." Veitch

fon for t etrou taken, and also for having these
analyses made.

motronwss onded b obertson nd carried,
ang emeetrngcose rthavgt tﬁan Stot eC alrman.

Mr, rew rson | oints of the . present
Arad H n F{ | rﬁﬁ e

apﬁr relative. to the unace c0 R/resent a_simifarit
r oInts in af ({\I/ol

N a very nice wa nts QU hey in Ihes the tfan#er of
de 0sIts ” (inorgani orogfargrcr) on te eating surtaces,
mengions wo s urce nace c
Thickness 0 Sf Here 11 e dan erous
yab?dCéreucoro eat, rns

nt as It is not on
ess deposits Into a thrc non-

dt el com ratrver harm
fauc ing sc

str
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2) . Oil settling oyt with CaS04as mixture or as a lime soa
Qa worse ¢ él ctlng scaﬁe th >he first named, atndp
S ot er de OSItSdB

ases are meﬂtlone tcoll se nder bzwked ires, and Mr
McLean noges an mstan e 0 there was,
urnacg Si es

o Ll O S e

C3Ses nterm |atg etween (1) an & the cnat? aﬁ thlck es

of scale wou In a sense be inversely’ as the amoun

gitesent Mr, Hawthorn fows ?w to . prevent sltmﬂ
Ca804and SEes to hold that If that is prevented ol w

not settle as a_dgngerous eposit.  Still ‘what about Mr,
McLeans instance ?

reve t a“ rhoﬁatﬁ S th tIthe Hi&choeursefg?g %Erse%%avw h[Mtr

awt orn hatt cﬁi scale (CaSO4—mixtdre or soag s
decomﬁose or not allowed to form at the temperatu

stegg}org étsauscs%tamheamcoat]emato ?Ooen |§s g%teedntl n shoul be

tre ted to the es| ues In the_cylinders, which ana

es to be | eand ash. Th steam arsin |nt

cmer woul ecsel stncar Ver
a( 0NSeq ent A gno alnt Sgnoenrlslwg“crt] ze

|on vho m t t! He et)er petc Cn the 0&\5)

tta”hs% o3 n(I)Sn“ Rt %ﬁhﬁ?”tttwwttnf“m ‘é‘x’B%%‘t”ae“gtL 3

ﬁat e.s%%HtPe'QP coun¥for Ilatrhecg ﬁnund nth)en stamq

we assume that the uestlo carbonizes U

e tem pera ute oft e c |n ers w at ou tto happen when
e same ol sen e CaSO

One may tak or thatt escaeover the coIIa

furnace caus rea L epen 51 cae

?lca

er

existe isew erﬁ emlca naysds dlscoses no ol h%t-
ever, whence the apsence of oI’ does, not agree |h
fonclusmn come to after survey that oil had caused the coI-

ol AT b o dols

rst' discu
ieyor s 0 ples oy e e el
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to [ne t | askeg the uthor if hehsaw the Plates under the
B i o e b
supposl) ort t0 H Qgen 3 osrte a5 a Trme aP
b r?r B G
e%een %oun by tpte CaS0, an revea\g

0 Mr. Hawthorn hav
y_analysis.
One seems.to be driven, to attribute the coIIapse to N\
Hawthorn’s first cquse—thic ness of scale. I m seIf o d
not vehtﬂre %n og hlron on suc Eornt owever ert
son thinks the scale Is pot t rt enou Mr TrmPsort on
%t er hand, seems drspose B ccept the chemist’s view :
utt eH?n Secretar seems dou tuJ Hemarn hns that the
axs(o oil are radth terroufs Besid es rh] the spea ers
that the ata 1s i] t suffi crer}t eretore
ecauseo progress will be served If the pr fgseﬂtcase IS mere
gae8£¥egsas apparently noiﬁdue to oIl and the verdict of the
apparently
In the firs 31 CUSSIoN Mr ackleton IVes a ve erestin
ﬁcussron ottorfs It would, ernterestﬁt v?cl)um ex arﬁ
%v ether a Pure araftin with water woul ama e pa %
g/cemrca combination or rts solvent rtres Hi
ark% aboHt sal-ammoniac re mo t ag pro rr
radshaw eems amus uth rrt?r rrvho rves
n [(ule reg rdrn rmrnutrono oere iclency w hrncre sing
thickness o sca % ose I e most a oxrmate rules;
rtbcome absur if us too'far. Mr. Ha torn me?tron
rr John ursto ata, and his deductions therefrom
are mos { interest rng
mpson, Mr. Ross and Mr. R%rney voice the np(! of
the ut ort épre ention IS bettert an-any cure, ﬁ A
an e rc ent and "sufficient number of “evaporators ‘should be
Installe veP/ rph
e wou IKe to hear the properties of ood cgrlrnder
% rirscusse h such p rﬂctrcal men as atten he In dtrt fe
nalysis o IS not'a easY g ?tI even eaers
are rgnorant of what constitutes a go agrven pur-

0Se
DA s o i iy
was tFte Idea or[nXs It contained no saponr?rabr% orlp% H
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ass%rted that cylinder oils were su?h mixtures SOphIStIC&H&d
|t elth onseed .or whale oil. This varles somew a&
rom hac ?wew or my own payt 1 amg paB
to accept Mr. Sr atc eton’s statement as U|e corh
au%uoorte“t |snogjgtonqato Prm\r/ee tg teearh ers that even
o) Hh ?f the at},tho ﬁ lé h(Ze to conve thanks

ackleton and M damBon or their enthusiasm
ver the e 3|ts and to the members present for according
the vote of thanks.



