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PREFACE.

58 Romford Road
Stratford,

March 9th, 1903.

A meeting Of the Institute of Marine Engineers
was held here this evening, when a paper by Mr. E.
Nicholt, R.N.R. (Member)—read on February 11t
at 3 Park Place, Cardiff, before the Bristol Channel
Centre—on “ Scotch, or Cylindrical Multitubular,
Boilers,” was read by the Hon. Secretary, in the
absence of the author, and discussed. The chair
was occupied by Mr. J. R. Ruthven (Member of
Council).  The discussion was adjourned till the re-
opening of the session in the autumn.

Jas. Adamson,
Hon. Secretary.
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In introdycing this subject to your notice | feel th
some apology’. is necessary, as most people wou
naturally corsider that there could be Tittle t0
say abodt Scotch, or cylindrical multitubu ar,Agl ers.
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Whe say “ Scotch,” of course ou will undf
thatI ref specraII tQ t e cylindrical multi-
rrne erag %rnt erc ant Service

e wor OIeems have come

ore’ into. use, as regp boilers, .since the intro-
Euctrop} of Water- ?pge orPers 0 drstrngursﬁ them
orn e [atter,
t will, erh argued trhat we al eadyk ow
how to make at the awsw rch
stren t s o the. variou

Ylerlgnlouvw t he, frrs assertro IS frue, BLPa‘tSW&IlSrﬁ

to create d ICUSSIO dtoo tarn OUf O IﬂlOﬂS
W ether you OﬂOtt

We are . hem oo
sae nd o eav commercr h |ca
oursee\</eesr e on Snee rgtlgn es our w en
[) Mothe Ba(iar (ﬁ li e or Llo; dqs ru esqg

ck five or six years
of all.the In Iate a abouf the w ter fu ebor
eespecially in o a azines, an aso In so
engine rn eriod ca ow it om to
glmost rica ttﬁ, new ect to h ave

? ﬁ atter rh time as a
curiosity, fitted only fo tu um, tos ur s0NS
what stlipid methods\;v ||r at rs emp!]oeye m
eneratr n of steam. Wel ent ement evgta g
eaction as etrn and nr:e orewe rln d frien
rou t bac (an our t\(r}rr e inte-
to recal] w weret 0se vanta
evuae -tube or er qver t rrc &p
tﬁ P uire ow t epre |ons ates
the fo mer tFave bfeen fu ed or aI | |e
Irst place,. th e water-tube. was aex&e
|v more eoo omic results, but, inst thi
t e case, It nas ended with Sc tc verdrc o
goven or corroboration o
%nﬁ ou. to the exce ent. r r\t]
e[] |ssron on rssrn avy, an
rnerva an

[ecen
i - Biany, | am o e opiE 4
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water-tube hoilers m the merchant service, muc
more startling results ouId have bgen obtame
?owm r ) sagrarnstt ?rr eneral oglbnan n
avour 'gesupef |orrt% th cg/ In rr | boilers.
2nd.— ow éo wehr ? has a
cons| erablg vantage In { n(}a]ttero ci stea
rarsrn this we” must {ea rant, although,
with o er care. n] crlrcu ting etting “up

stea ﬁylmdrrca ﬁ |ot ? begtmg
ater tuwtf1 f the aﬁvanta e In the

mgttg%rao f\rr\cr)%r|g ove{ ec mdrrca variously esti-
Now, It 1s.to this at?er Rornt l wrﬁh 0 draw your

o St i e e S
toc [Kn rrc%) glrgsm ongon t?r fo II%Wrng In respect
X orI 5 100 heav and is the. cold water
test, to oublet eworkrngp essure, injurious and too

ra
i_etu co sid rré an tErnP can behdone to reduce
he w |n rr olfers without detractin
grr safet ore crency 0 that | 9

fom | may sa
es, and ver mat rially 1o

cours the matter of borI rscan mgns
r} erc an erv ce Ere eoﬂ rrle2
8 oar S %rstrg Brrtrs
or orafion, or some ot er o urv yors an
to conform to terr ru s have

aot ing to say against of t ese insti-
utronsg ﬂte yareg 0 da ﬁ ver ecessa
for 1 h rot ctr no tn)e publrc an mitteql
nave work (odres are ve
come cry sa rse % IS on

nrone t
Ja/ contrnualg strrrmg them U drscus 10ns
ch N I

sach Institutions as our O n tﬁatﬂre T}&HIVJ%SI tI(S)

mak eta Im res%mndug

powerless. mron wrga r] action

snowteor and the only way to

succeed m Suc rcu s .
et us take the or er shell. Here we find

Irst
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rd of Trade insist on a factor of safet
Wlt first-class. cons uctlon ut, un erc a
n |r|](t)ns sulg:n as |m%eroerco\v/veor metmf ?asgal I
ﬁ] 0tlhesde5| az}/n(??/vorkmanshlr aPe fthe hest
et us dssume we want a steel boiler 6ft
Plameﬁr tgs Blates to have a }]ensng %trengt of
om 2/ to 32t ers uare inc
|naI |nt t0 esign |ve8 Der_cent, 0
solid a b\iv |c tau}% with a tre

rlvet e stra EEd seam e pressure to be
160 pﬁ uare | q

e thickhess oxp ate would be as foIIows.

TonsX2£40X2X% ~

Wher% P = hoiler presswe t — thickness of plate
In Inches, diameter i in

160 X 45 X 16" X 12 i-a/mw™. h|m

21 X 2240 X2 X'85 =~ 1344 017

le for th I I h
Fol qunsng”tjh?ckr%sst e same hoiler would give the

+ 2 = £in sixteenths.

Where P = b0| er pressure, t- hlckness of plate
in sixteenths. é-pcons tant = . P

100 % 0 a812 4 9. 19? Fisl

‘h tr|e éhsewabuqve falcuellatétfns %V\évr'llﬂbe er;oglecned
the Boarq1 r

ssure ourse . this a vane for oel Sa(ﬁ]s
EP ear when dea(iln WJt% a hol ero* gmaW rilameter

e st st g
Eenthle beln% required a%mucﬂm the bomerwﬁ?]
ate as | thatW|h Ick rf]o more s0.

”}\10 [h author

re we hay the two chle |es de
g ool et i e o
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]hl p%r ent |er than the |atte nordert mak
oller s ort e ressure. why shoud suc
emrnent aut orrtr s differ so rn]e f

t1s evi ent]t a_ { either oard Bf Trade are
sk |n toom ? sare ?srng orlersw 'CQ
ave ot asu |crﬁntm rgin o contep
oth are allowing more than s’ necessary for

)heB ard of Tragle, as, | have previoysly stated,
asktora actﬂ [)sapet of4g E SIrYd’asare
con en wr ut wherein comest enecessrty 0

i [[rhattatr'dghg;ut ey

eymus g eover as
astic limit of the steel |s% F e[ cent
ulfimate strength, an ittle less: but

o]
i s

iy recrr"rratrtaraa adrt;%'a rnrnr 0 r
0es, IS pl’l arr nas a test OT man

nd ter net e strengt the nolle
F orenan

een determ ed he
ton

ink you,will agree with me that anyperso
e htttrteavharh% e a.nsrﬂ

ISC
ﬁr Rdmrral o%t of the Boiler Insurance

nies w In ntent with a water
tes rﬁ:one an ahal

trme @te W0 krng pressure,
‘rismrnm o rnroLrI eam

]a e 10 1SN rc)essar to ob arn
Efac I of sa t to allow Pr COrrosion
¥ rse | think—allow for B
tron |xte nhs to the thickness, but i
oar r M make no distinction
etween hrck andt |n ells.
| would enteman %re how \t; II
oun adI corroded In. moe olle

ates
Ee)(grpseur(r;rgnc%nhaesxtt)eeretn 6tlhat |t gu trntd ealnysglorpc/)sron ay
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all it 7 \Burely local, mostly external, and that after

ye
1 S, o L o
h i

e e rrements an g this S spe
W at [ Huctron in wergrPt of Shefl wiould foIPow Its

LEaﬁrng the same boiler we have the following:

Board of Trade 134‘}1 5X - s barely 1

This repr ehnts reduetron in she¥ of about 2per
cent. q ftor of s eI IS needed to
rovide Pr corro %rr would p 5 out that .a
omrnla Tctor of 3% re resenhs rea over r(]
t e so d

Lpate for corrosh 10n at the butt, st BPS nee

an tﬁ %r?gl{dneeres Ofas 'f iare considerably more

%y ssrép f ﬁthat the mere butt strap ?Ione

[n tt nﬁ aﬁstt ree-quarters the strength of the
o UI?IIOI take the furnace which

S
nvarra)l;iy of Hh% corrugated % b |s allgl\ﬁed tﬁl

tar as, |”can. gather, a Tactor O{
m, act li’cl EX £rl-

ormula havin uc
ake {Hﬁ f%?f(? of rﬁde rule we frnd

ments. [T we
we require a plate of t owing thickness:

Qere P = EorlerPressrf?re D = diameter in inches,

thickness In In
Suppose lameter of furnace to be 40 in.:

160 X 40
14000

By Lloyd’s rule A5 + 2= " in sixteenths.
1601% 9z

Here we find those two e inent authorities l_nl
agreement ; althoug Igher pressure  Lloy s
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allow thrn eJ furnaces than the Board of Trad H
accovn of adding. tw srxe nths orcorrosron Whic
course, .as”it_shoul § w ere again s
t\ene?essrty torafactor of 57 nyone
ar.or one“of thes {urrfraces collﬁpﬁn on account
0 Hrtral wea ness act, aw neng neer
with .a ver ar e experience, hoth practica| and
gerrmﬁnta rr pressed t evrewt at we do not
now what th aépsrn%ep edss furnace Is.

N every caset at ver heard of 1t has ben ue to

il Il
ness o ou ma ave, the result
same, t o rth per ect sa ety reduce
the rckness 1
coutrs urlt 3 rne t at rt]he stlrrengithltof
Juage b esntad ¥d%prtot‘tﬂm‘t IR Eriviarity
complain of In, this respect

fhe case of the stag/e /e frnd that thﬁ di {erent

to on
authorit es m to alrly
t[_) (f ﬁ be’Yreve onl al\'\hw
on co stron C amber sta S %s than
In, meter supPosew a]e Ib. as
es romwrc the' stays are
r%%e

m ave tens e strr twet seven
S ac co nq_ oar H i

>f<osw Ith fwetaet atterwe ave
tor of safet

yor
26 X 2240 = 647, nearly 6J

Now, | ask, whvafactor of saf ty of 6J ? t) thrs
the orrosron o%eoy ain ? have haﬂ oilers
ave run a dzen ear]s and many others here
ave | am sure, a never had occasion to renew a
sta naccount] cor{osron
e OfF %r % combusthon %hamber sta
reakin thoug ve never had this ex erde
Ut I no case has this been due to stresses produced
y pressure, but rather to strarns set up by alternate
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hﬁatln a coolh 9 and. as Ionlg as builders are
allowed to e3|% Iefswnh absu dl%narro wateﬁ
%acesan Fon equgnt hqrt st IS trouble wil

ntmue f ma aid that tfe stresses are very
uneﬂu B ays, an éere IS, n(i oubt, some
%1 |nt * rely 1t does not call for a factor
qh safet u’npose we ma 3 a.concession to
gsew ﬁ Pd the attgrwew and give a factor of
we should have a reduction of;

55 45 8 per cent

astly we have th flat aktes in a 0|Ier

er% osst wwehtfagrof

saft as real een a ow erent
rltles a e tormul arg irical, hut

rom Rrachca ex erience havef m econcu

sion t ab li IS qm e as % or anﬁ/ ot er p otrtl
f [t does n aterw a% %rta

0| er the gate ma emé e%ctoro et |st

fame which 1s sure bsur We Wis

(N corrosjon ||] ear more reasona e o
WH where we | It most . reuen

rar %I rrosmn to, any extept i

{
the
dh pIatgs but on the otH P]andt I10wer
ustion chamber pates sufer con.

otlo

E Qﬁ/ rom 1S cahe

tqnentemen ave written thls r|
marily wi hew to romote |scu33|on

ver He will 'have somethin osa

rm |s e}et to, enPtlc 0 the owersth

or | fge sure"that the one/ Fagor] ere

tre ucmg the scantlh ers IS t e alFa] 9/
% steam USers genera to the sub ect and nehs
e latter move i ema rwecan exe
authorltles efore |0ne odoan Annq rea
somewhere recen eo inion of a rlcan In
onnection with he qestln of rlt vershjs
merican locomotives, 'In he sal ewﬂ)o L

Amerlcans ere nOtHIVEHIO a uacturln
do not know what trutn there may be in this
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insinuation with regard, to. locomotives, but certainl
eﬁgr%ngreannr?'nncr p'rgnnanrron% lo
S ecome o

n conclusion | w ? ﬁ S%Y arhd feel sure
ember will a ree wr €, |s a

ver fcult matter to aper t at
eneray acceptable to create su cre
tErFo“ov‘é’r BiRTon: 2 800 on?rﬁc”ssé"“ s
Xgmrt mugc m re Yn erestﬁngd SamS ?r nyve been
wrrr fen: hut tlha mewen

er |n% WO%EO |n n]ce a OU ractrcaﬁ ar ument

0 et R A et ) Or”%

our ex ence
y p Hot deny that the interest created b
Itutes on the subject oerpro%e er

ngt]g unéoubte%\i% bro %ht aBout J &nsar%

rea
otheret(),(oigso?ato bn/l eLatron %f 1S, "ca
recommen F rgr ter mntrtu

Ing
mend ¢ e ey nqn @
e for the W ert e, whc contn
s roe rts avery strong.riyal to.the m
this |sun ou tedly evidence
tte ra ua re ur our tour warshi

now fdrrﬁr oréer our hswatertug
and one t mutrtu uIar ers
The discussion was postponed till February 18th.
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DISCUSSION

AT
3 PARK PLACE, CARDIFF,
ON

WEDNESDAY, FEBRUARY 18th, 1903.

Chairman :

Mr. W. scoTT (Member of Committee, Bristol Channel Centre).

M Chellew h think i
sé to alte IP galgrdeoq ?a%de (I)rr] |0wg$ ne o

e

[

Et eltevg a tor of sa t Was rguceci7 tTn
ol etwou not ast orhq a]%re%

ractice 0 te t|n the o%er to oudb ew tking
ressuye, as cacu ted to show, besides thert mgs
mper ections In material and workmans

van Jones said the rules as to thtckneso
Poder ates etc., tﬁ]been framec? as th f F

S f'eﬁo'a.t i)

Jf3|e In redycin tt
at en sor the furn ces Hpevosm ey uce
e thtc nesses as su te |c sa%
F advantage wou |ned sa% In a set
boilers—two of three— |na rttcular ip.

D said they ought to than
Ntcm)ll \%r ?\Hnngthg Itheyo gortuntty or ’(\{l
cussing t tfuest N ut or hi Eart he”could . not
agree that they were justified | klnrdt the va{tous

R
{Eeg[}t urn ceshw%re red argw tothea PanJ E|1Ptc
of an |nch He thzi)%?a L“ at was aE%ut tﬁeyrregumb?

E’tsd'% uwedo 155 T thick ‘i e o

A ninc
otttn ewou eto go to sea with a

urnace ater ad wasted down ?o a quarter or an
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h all along.the f rnace bars Take 20 per cent,
%emé%ttwa opd insead o) nal en,mch 2
Yhs herefore, lilts mar |no ? wq 5 down to
5 hrc was not a reduct o per cent,,
but r cent ont o tha furnac
n the new that at afe woud corrode
moe urc than a Icker one, where-
ever the otion, r n the words team.
He recalle t |nst nce en It
was nrne ears old this f oru erneat |
was ned, and It was 0 have aste
c ness or .seven- en own. It was |n
nde r? Har{sdrt at the trme but the shi H
arter back er t.m nt
when t ere was no Ie at a his
trrbue no rn?

&e than vrbratov\)ll actrﬁ
took nine ears tu aste
rr h u onI eight month eIst
a ' est wee |ng té)mre tgcta eO |aersoorg Jea
th erce)nt otre ve iEmt osrn
redu e the wej h o oil er]
at really was 1tJn a 6,000 ton ship?
cent the scantlrn sthe re c
eIreot |I ercent ecreo
s
rosron vr?asabo ut he v\tlasa arg tr/vasaver
acre o na oun |n man cases
orme ut w ere oun it wa
as actrve S e aid that sheIIs
nocrr e heseaer oudaborershe
ver oroe only the dther day—a com ara
ne ch)er srx ars ol andlt

erna eo e would
—rairngtih dperout th%n iron rake.

Mr. Nicholl: No plug in the bottom ?

D : No; I dont believe in plugs |
thet\)/lottomaryrr]) can syphon the wateroutp r% H

twscus
ar ycre
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Iser The heads of the rivets in the mrcum
%rent% seams. on the far side were a% one a
th |? wasrhn a direct Phne wnh F akin o%t oft
I gon%““w %%m.ﬂ&%a'g
gehav%g an B Pmeg p??te tos e off IR$ soot a
Izg alt“then gtt%rpe ° the aes th ere ig
e%uentI}/ Lﬁenq ound to e corro J due, |n
gHEn, b [E ot b, L
g, s BT
Eﬂgt%f%‘“ il Oé“hee e e{&%“ﬁe“ AR T i
ownrogt?s et pp‘i*é%es iy E?éi‘eﬁﬂes'étﬁerﬁ 3
stem 0 bf?m ang nothin e erto do WI'[
B it Me fai e
ﬁw?'mfmm%ewgfck;@ ST
%eaJs a?o w P]pg %oner sheII ﬁ I|t
d?”“d'”a s & Doler %‘EA%TH fie the prorcn
% pressur ot ha'gpene unc{
ew ter H § IEene at sea on the rla‘
e b R ol e
il it o8
h

the talv ereetz%r%ndl(tme osre 0 Steelegpsd th Qf:resgs
H Ulf p h sﬁltgong WOUW ater St WI

ol Vit ot 8 OF ol G &

ule
fe t'a cas ?Le this to th élscretlon o?t e Surveyors.
helton said the factor of

prlelYIO[Yetiwas none t0g reat ey n%l Safe 0)(” o

that greater effl lency could be obtamed—
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’1 3 consur‘r(pt on ,of coal, le s trouble to tho%e who
to wor he boilers, anrf ewer repairs—he was
not in favour of lighter scantlings.

Mr. Allan, Johnso demurreﬁj tg an all- rouH
ari onE the Sc

et Sl che ety ik orperw s
n a class of vessel where ItW&S era ealf wit
men merey rom (ir'[ {0 por who did not take

that carg 0 high ?S HECESSEII'¥U

i, I BT

Ly A aiﬁrvﬁﬂja
8 gért)fnt? ?L Sa %f%rfhogb%enrg
to reduce.the w rq otch hoilers as eﬁ
exerted in. order to reu e wel
rraer.ebeobrrraotb pi s o
h Jre water apaﬁe a rangemen ang edrateﬁ
he did . that, a rke raa not got suffrcrent waté
i e a0 e e ¢
Fert[‘%rnr qreed wr(rJ r. Nicholl tﬁgtg \g aﬁ
P ? %ood an suf rcre ts aces were %a e for
circy ater test,
curre B rrn out avr itn t rrst
InStaenscethe ’eﬁeorenc an rﬁ%rt o as necessaR
rese t% Jh %tes are wa ék F]AX
o%?etrs toraseee b%at oy 'S, a d 0 Qf assr atron
Sroper pregerve or S eI Eaes h aah m
oked g oller twept a{{
ear 0 ms a{rrhes OM rine 8 ers st der b t
the ma orrY eenfe ,r(rtrre! with res
wate[ pec aE car(e havrng een taken for provid ng
J0rsed with b B'Jf A We'%ras A Matter
an%t eerr%lélr?ntge X e'&e f co‘?ren%ac“t?Sntw'ﬁhS%V "%
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B e A

ein N such a position In vessels

consd e distance from surr unding Ir n wor

—a con |n enc Whl cu n epro Ide 8a|nst

in trading Vessel IC 0 one ser

vice mcllnw thetrattentton tot ewan b ct of
eJso0

aving wei In steam enerato
E (ﬁeams E‘% ’

n

means of enerattsrlt f O\Wg v(\)/rerderIVI 8
o ss w as an 0| engines, an

%e reﬁuce% do oswe 0r\glsesr r% uant %%tolg

nve an engine, bu e %8 e |me or e

mone 0 |nve e.pro a

eal abou arne | IVI ot h|s m| 10nS

na le people to Juxuriate }eranﬁs and evert

f eing desirou Ingn ndreds Q
g)ozs(%argn:]e%;gtgvaﬁ:teeﬁ;p gtirﬁ]ngnemnfzggien” man-
Ind, Jet 01 rourinat eg(tneer nrﬁtg?tt deveﬂ)p

the b msmFte Ipng(n explosive enpgetrntgs

the pr|n0|pe of

ls, continying the dtscus Ion, sal
ter om M l\ftcho e&ﬁj [ that doesnd’

much. of tewate tu oller, as com afr
W|t th%ceytndn al: att esame tnne ebrtn or
() t hree 0

tﬁ/antﬁgbes and then atacE 'them,

mentlo St att reater ECOHO

ttlﬁrtuettyt Aot be I, 41 trsu
g T
Hp! oge%(}]v ffgb Oégls g Fi°>9| WE Iétv%iose
or thé f]ca were 5 ab%e aand leSpec:

Eflg/\”w n:ﬂ sho aconem “{r K vanta |a?
type, howe er and t Ba eersS wor{nng at a gut
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80&0 I.H.P. the evaP gg \Bn warsa rncrea?t etowgt%zrr

e Uagpaeermgetnv?r;or i 2 s e

Adain | esso enned¥ ace rat
tested” over o1gtrra|s the a a Irtres In re éri
econom

fa hor cro errn a 0
un er working co ons ere t e H.S wasl
i, and t s oun te Va ora
n ] rpou of coal rom and at
0 b..which he helieved to b est o
rec . “The evaporation per pound o coa
t 212° of the Minerva boilers w en using retar ers

w
Now as Mr. Nrcholﬂlsug%ests that therewould have

tueeé”é“ar“e%r%‘é{ﬁ ot ey o Vryna‘ﬁ{
merlc ant service & %

6t0 W nae

}ch rﬁra ] bcoc% \Rfﬁ%o;rorl])%r ers an tradrng to
F sr rom t eow
ahc X hoile sump
dr Fer%%c ra
ons s a result calcufated
ﬁatter Of raising steam: tI %at%:t]eqamltr
sho
Int the rrermentro
rade m of OP lon that SUﬁ LHBboar o
ells very exten

r}ers point a/rew
a es, when 8 I1th ordinary boilers
hego tion was 1,072 tons, aveldge s&eeﬂ
E %lno&swalcorn SI voy es(\)rr{ en ont tio
fops and average S eerj 1a % nots. R
Cuferent ? %etarstalrassrn gavour of the w
0 eeq ai;tol mentions t Efsa\{eﬁ oper care the
Irnc{rrc|borlerwoulld takea Bp [ ﬂ
i okl b % ) el
ﬁou+ qa Ys Honewrtﬂ most wat 'L epF
P e go Jrshrst hter
wei the water-tube Vg/e an then pro
and_cut down the VY %h of "the
erT Hdrrca Mrler As reﬂards the she]l 101
with safety, although | have seen’s
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srve corroded at and above th%water line, so badlx
a garr e fsaea/ OWever, agree Wi
loy ds ctor of safety of four, as one has no(s on
ocons ider the g ssue a.boiler has to stand, b
also the e rarns caused by the unequa
expa srono epar when rarsrn steam, and also,
to'a esser extent when under ste so. that | see
no reason w Y a water te? (o ou Ie he workrn
res ure should not eagre whi owsa
n forthese un ﬂwnstese% an consequent tests
eseanhs whrcE ave to withstand these stresses, as
well as ewor |n ressure.
AS re s t e rnaceﬁ [ notice the author has
n}adea§ J IS calculations. In the cae
rade rule |s the least outside
ametgr zsa(ndhrntL I« ness rs th egq\r/%ate t 7 fs| er
?16 Hﬁde rule, ang 157 1. for Loyp
akrln in. as t eIes drameer
n reference to the sa}/s and flat s&trfaces I
ese are rnterde ent

would mention tnat F
we reduce one emus

ne another, so that |
t leot er; put | dont consider any reduction sho
take placé In these parts as With ‘str sses setu
Hne expansion, combustion ¢ a]m Fwin
ave often fractured, even during the first vo ageo

queﬁre aut or SE‘ ests at the water SF ce ihfr%uld

r an Q\e”cessrtatear er L rno
Ber unger h% ?urna r ege dol § awa d(r ‘t
fubes, an conseq ent t_ ce S
n summrneg U ules as
nd suitab n)srderrn at tie boilers are
always y caretul men. — As reqards t e
wate e that orde

|en de miralt r4 s water-tuhe an

(5 e?nrrca In srs under con?tructron 1S
e e g B
(0] bp f%ﬁpowrng In the pgtn [}VYte pGermans pBven

t)u%eeq)ofeﬁs I ca ot agﬁ
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U Wt Sl G

mdrrca

n conc |0r]\I u hl have re ed in thle
vet Ic uestron s to th
|cho 0r S0 Iucrdyp tting the mater before

r Ken?au said M Johnse< had ad(Yocated
Fres water spea % ooke upon
res water as a c rse t rﬂers when they were
rh nd three boatswrth borlers
t |rteen ears oId ress re, NO, evaporator,
and no rrosro

enty o sa water H asttrrrlgtmr% tIavour
?re ugrng Yhe thrcrness of hoiler p?ates

e
ﬁ"’rYe elastic I?mr {0 sedel was Xp r xrmae(}yqafr ?%
A SEngin ofs o hererar asecetr el ﬁ

mrndtt?rrs was rtte en%u R e shou ?ot ke . to

see any material reduction in any part of a marine

. Mr Rob rts_sal ‘he mi tbeac éarnreduc-
tion of tof wa rovided material
ﬁng wor r} pwere estion, but the

to allow tor defects |n aterr which were n(s
vrsrbeon ms&ect n a wel

s In,workmanship, an
the water tes hars andexce srhe as ate t
gn Was a ver

0f Workm alr t
materia It was ap |e tOO SU e
uttecnrtr nsofteco rtestwren 0
eeme ua t d seam { S ecaus ates
no GXﬁ as under ea a? IS Q nror]

was th a IS ex ansron was 0 £ of the principa
ca se esrar e up whic broke t e sta
an the tene e Iate the e. stays wo
urre t0 e| creased. o) |nk rea
|m rovementrnthematterof werg tcould be ffec 5
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|Irouts er |caI aIterat| nm he cons%ructl n of

0l ers X ad |mprove |an €S

el i s iy 18l e g

nace W U"i ga?geg on a %.)NVE d er?arde t%
the r, Which' cou

trﬁgd sgﬁtetro {:nal ’ plate _ aanﬂlsﬁ Iate w ose

would be"at least as stron
would do_away with the ne 35| and bac
Eﬁ]%r%sberwougbes ent er|n this oa com us on

Ulrﬁ ecHrve at the si
there was no reas V\B they should not be ertalg
téges of water- tucﬁ) lers “‘were made Wlt curve

es enteé Bg tsg dru S. . t IS Mo |flcat|P

roﬁed%rnace tu eaﬁi);tedw gﬁ %uasl%fgnacﬁgrcn er
ould save the over e less

amper to t eo t5| shell af a urnace an
the gom ustlon c | erty to ex
an ? ra?]t e out anX resistance.

as 0 h de

tlo ome ign sthls
couﬁd be Pnélueé/ee tofgteérlot%reélrﬁjlesrade and 1oyds

J\/Ir Feed, Jo es contended that tm Ilghter th
ma e the 0|Ier esooner It would have to er
\g éo corrosion o main sﬁa}ysb man R

e renewed under t\g \ﬁe yeas old, because they
were eaten away towards the end.

D s not une agree
|th hep03| i0 a}la gnnu Mr Oﬁlchol
ru es use r eterarﬁe upg the str ofT(E

erent artsw IC
‘h”e'y Sofpont ] i et e EWO“ i g
steam 0|Fer ért for. It s notcon mee?ocl nﬁe

gcoc of b0| 5 ounded on. [}ayct that
numerou 0|Iers In a|y use, Stan mg a uniform

ppin re_ would
e gf f bfe e
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S gfégggfelggfngmgﬁ“g ol e
s%spes aum?a 13?? 8 d?ametg 7rb(in she(”

Etrreasﬂr%inl%t stra osmé equa’e ngtehte 0eu weor ing
P §yB?ardofTraderuIes i éblb

C7>

. %u#eau i It?Surerws1 8
g]t%amvsesg 139

thmkéf:%if?rs]t : aﬁl]%gét:a%a%relb ta ertoou thd 2glgteersC i
BE' s WP 144-3 Ib.
'%‘B 133?
Difference, 56 |b., or, about448 [)cené I| ht also
ors i 1 %"’” ‘“?cvea”%“ b F&?ese Voo ey
dggenera g Jve at ou hsj]wave seuen
rvYns ftbmerss |tte se
anen u[ ongiy '“ Se%”t%.e”ﬂ ” for uI
\Aéngnth ? ;Bmier wou or out Sl erene |
R tic (? a b(l)rl]lerrognsseg in rawmﬁ]
cﬁam er side staps passin ro secl P 0| er
wer | Itch th t 9f él% f h
P B lsas |n|n§eerW|%?
longitu ma r| etm was 8AIn., wit
n. diameter rivets. %y atte ercent
I e e i
rqﬁhere seems to %e uaqg

streni
§Yfferenc ot egs{mon amongst” surveyors regafgc{mg
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sta offl tsur ace In boilers: some surve or
ottom row of longitudi
o%%r rtra p 85% 5“850” a”a%é‘a.amSFn”tt
ake verrca C 51 rn an éléptance
tween to rwo n ottom row stasas
I erght to be supporte

rnlgtota vertica by Stays
HHB 15 rn Other surveyors will tell you that
stays suppor surface verticall Rn the OB
i asté)ﬂ nterece qaatrswrl

In. : If the ormer case.Is correc n{) are we nor
Iowe7d t re uce the {rirameter of bottom row. 0

l%?élr In rge \?Var?eer SdIaCeerence QPIHIOHZ)ree)(()lISntS
1 R r

eyequge of pﬁactrce eve

rnexrftrn rules or%qersc ntin I[ rHrnrm

scantlin rrve % calcu atron sample,w P’USEIS
axim [funder 8 g}g faing

t emaxrmum 1S neede 0 S rt ot time to In-

essurenow main
the min eca UﬂlVEfS

C{gﬁsrfarg et or UIes fup defined an
%a tan ard construct ron rb dpp ﬁ
un urabe Cli cr m on water tube ers erI
r%sontSf’rﬁXt oller n%SntEHl Wlter t% se recrs!)rr%lf
Raust congratuPate rNrcﬁoIIm Inrs able paper
irman. remarkeq tha} there E n| heen

ver r]rttle n]ehrn the rules affe trng lers..in
? parrson Wi rmpr%vemepltse ? ualit
aterra an§ n}ans % E eve
il b s b s e e o
couI e(%)v (\rvrorrrldhgee or ?uce Jﬁ'he shenﬁe 4 fa %srjﬁ
i o e e il i
In. rn e ex ansrono [)or er ween kerng
cold P tting the workhneg é erature.  As t

e pressure, but

tests, ed not°object to t
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Iet rt be warm a d give the hoiler a chaai Some

o he set himself to. esr n a boiler the rdeg
was to oa)hfayw 8 | expansion an

a made abouf an

J‘ to te oot with asaﬁey vave on, and 1In

erent art]s of the hoiler lass’ tu es to
s o e currents r n. mme f]ate% 8 P
un}s]en burner rntq e furnac ura

eata the hottom eqH to that at the top, due ta

Batura ravity. . He'had taken out a atent Eu(sh
e e
%c(h ? h?lnglr Hu yRressure her g about
here were longitudinal stays in tE steam
space, but there were no combustion chamber stays.

lﬂr obebt su gested that the Charrm% sho’\t)lld
t] It nis model a th th meet rna
ss paper on water-tube boilers woutd be read

The Chairman said he should have great pleasure
in doing so.

Mr E. Nicholl replied to the discussion as

r CheIIevrr says the ueston .of reduci %he
she ates rs simp amatero opi ron to whic
re at unless o nro un e on experience
eason It 1S not ort fa Pht a]yex erie ce
uusrtr éet etrrss In departing fro formua ade
wer t?eer Evan Jones,. | estimate the

wei ht o a bB ?uch as | have indicated in m
ngbr to he a orty tons, wrtho[tt ountrnﬁé
t t

ar etc. ou must un erst nd | have 0
oneI is ver rouqh but ge Wwelg
wou poxrm ely'correct.  The redyction”in

out seven tons. t

o&redh or an uctron r tubes, as ?av%eri]r?ﬁ
r%c rorlrn wo not per aps allow of muc
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| quite agree with. Mr. DarIrn at if a furnace
were %vast ggrrom iin. to H E unn‘% g it
would not ever¥ safe, b e ever aee such
ase, Or even Sa one e as no oubt. seen
Urnaces waste n. |€ a sos covering. a
ew sqriare mches In area, but that ouanr renter
the hotler dan er?us ow, with regard 1S sSare
rn]enr]r at | t nace 1S reduced from £ in. to

? rom twent t0 erg f
Hrus con esi | am at a loss to unders an hrs
e tion. et us for a moment take his own fimit
etx ||
|n gate has to corrode away £in. —\ in. =

The ‘4 plates "4 —J = '4 —25 = 15,
Now, 25 : 15 : >%15 20 X—Io years an(}

ot er ht ars t even thrs is a pure falla
w sard Eelr‘ore a furnace ne\F/)er corroﬁgs
one ath

regard t0 a shr st 0rs wastin
In ergt ears, and the remain P
rrrn( monthob nt ere ws not P ,
ke me as ern retgy Sure nr]usr
n nt or

e n S0 ngaOI t0 accou

sosowst att rew 0 er cent, t0o muc

Ioor ) mence with. Rg will nor]a ree
‘%ﬂt‘g rlneet i am : raro r .Xv'é e%%v% ton shi

fondsa ﬁ}/p rﬁ T main orjer 0 Mt

t |n SUCh a S cease {o aavocate any
re tion Iﬂ weigh

old, coepo eedSpceausSe fbf”rgkﬂ %O'Ler fhe” tS{/)v(r ears
Iron rake. . ThIS was 1ot cor osr n at all re
a_MeC anrc action, an wa]s ocal, |n w C
unconscl s con irhs what T have' stated .in m

he tell us towh xten “Sh

figior i

ad, in nrs opinion, injure tesaretyo
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With reférence to the case menthoneqd gfab rler

?rvrngo u”ﬁ rrt]ee grvgtet esﬁtel[ ut Was guet

da WIH]
mferror stee F here were’ ar¥ number of
Cases wtlen stee was first troched and s 8 etrms
ﬁases still occur, but not often understan Ot/
eeép Surve or statoned at the steel works to fook
ter fa/ daterr so that danger rom
Frsc use ere uce to amrn murﬂ ere
ave rien pentyo cfases when hoilers have gr
qhut at less than dou the wor |n ressure
that 1S no argument, ecauser |% reec
not the’rule. 0l wrt er

%EFe”StoWrr?gid g eettleerssjof)mu??(t?teathrnntgr pates at

the ornts

Bleased to think Mr. T. A. Johnson is in

error |n S ppoirn% that e gtneer In the merc ant

servrce are 0 oncerne rna% w

Pﬂor {0 port, gve en rneersw e hee un er
e far eyears ake a very kew | terest in t

ma ac thn r n.sa

G
ﬂt oFerﬁnshrp ang r]gsay 1) times wouldydo
F pse those orIer ment ed 23 and 24 years
old had the orr ells, an res me w e |
00 Qrder a eert N r
afer Is no ou aver t ave
or ers runntnﬂ orH}/ awrt ater and ver
rro 10 Idea that salt water .Is re-
sonsr or the corros n of boilers s, in my
0 mron mhch exaggerated.
uot stwo cases of ate tube orIers
utd snot ve an artrcu ars £ says
ere s a saving. In e t 2hO tons, 1t
ave een re |n eres d IVen us
ec nsu tro e |nt Se Cases. ve ture to
ons wou soon. have D
co nte n he give us the cost ofupkeep o the
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T dée%freP Iowm Prgm onéam%la %Hﬂt”
i
Bebmier th re ll? no reason WHY steam S orﬂ not
S e e s M bl
hfllr %o erts sayst e trrals g“;n }(/Il Trva ag
acinth are ‘not |n|se ersona 0 no

pYnk they are I|keky {0 ta]e r the 5| e re son
he canno e t atter runnin g
enough. “ | see she on the ru
since’m pa er was rea at our or er meenngI
I na e come to the CBHC%JSIPH 1at we shdll not
be able to run water-tu

ervice until we ﬂ}ét %OI\%‘rSUhSIa e|t rpgg%: the

Qvern en or makers. M.
ent eon nla(a oa rees with me,
avent attac one q teseaers
a mannert at wou onvn:tlon fo anyone
0 say that the rules for b ilers are the res It of
}/eerss n?ere Pene ce Is noeéarr ument ecaH%e e
Itions were otaﬁ dﬁFMt anda gm ers were
not reserv e WOrk-

as they are now an t
and material were |mmense |n erior,
nc usion, we can now so accuratel rer on
iformity of material and on the th t
rmu ae or such structures err on th nh side
t there 1S no reason, [n_my opinion, for |cet
or Ing pressure test reven 125, 1S
ecaus |t| ont t for lea sea 5. en
the cold t es 1S et re are se ever, an
measue ents tﬁs Lot haplg tg e T rgrace\s/ Iﬂre
gﬂ arts. s ou l)e ca e{ tl? al edE aces
Wit stral es an circamiere ceso she wit
S ressure. 1S on. But instea
oft h|s Wlt the grea est possible Tespect | say it
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pHETEEAL Tt B
HH hy(ﬁja f t in 355 gr v¥ soo ?nterahab/
mr{ Ims %at e will nev nothFr 0
1.5 zvu'éﬁ 0 fe el
ﬁoul)t |'1 my m|n %Htt at exgesswegressure in t;]
irst cold water test has been the caus

e of thanks was c rdlaII a ed t
NICﬁ0|Y #or is gaper e pr sftslon (% Mr
Darling, second r. Shelton.

A sdmllar compllment to the Chairman closed the
proceeaings
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Mr. J. R. RUTHVEN (Me of Co

The Chairman : We hav met to n| t to hea
a pa er whlctk VYr d@ een gef% 91?
ﬁ ers at 1 rlsto a en e ard
en | wa dlscusse ﬁ
a MEE to e WI a
v n|n ut t o orary ecre ar% has consente
to read’'it on son has also a
communlcatlon r ribution to

cont
FISCUS WI now !\ﬂ I&damson {0
ndyrea the paper.



VOL. XV ] [no. cix.

Mr. Jas. Adam Hon Secreta said that
R/noué aBXear a h d a commu éron fram

r ”P/ done or two like-minded. superin-
n( 9 neer% with a view to some ac ion erng
ehe N Bt a co erence wréh e Boar
rade. o e su ect 0 rIerS{‘ the rules at

Presen in force as to weight and wat regs de
ests put not to the exte rcho % ah
vocate orm

owever w en t \P perwas g
sent FCOQX (? erry in ({] Im to atten
andr he coul no 0'to sen communication
ont esurHec a er mrnaérve aving been
accepted, fie pro osed to rea erry’s communi-

cation as an e n
PEing. Februar¥ 17th, 1903,
“Dear Adamson— S TEVIOU%

ik jl G

Mode i Sres ure farr E

also enc oto of .the on e[}/ %r er at
resen % Drov Ing the dis-
rtron 0 orF ue {0 ern ort of Water.

e stays s own etween the c ust%hon rhhaems

ere entrre ulled.

Fn‘ﬁtre ere pulle o ¥na€ errrbe? O?érgsagstgbens af

%so e coFe a ernt 0 Hh Fr menéhon now
0 esrs eon uild rn

aanEhn rnee%fr rre f

V¥I[§h theroun P 8U¥tl0n hers. R

sible, t epﬁsent as per our In |rr}vr aton
arch 9, s this 1s a question we all teel very
mur; rnteres

sre ar reatrn thrs eras prrvaée Imey
ave own NP ﬂ
arst ontom M}crpas r. Alfred
eore t a5 S0 e emattercontarn re ates
rr rop ertY state that t ey otP
en rr qrreew h'm rema sas enclose t
very eqards, y r srncere¥ . Berry
e stbject o this paper IS one of great
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mportance to shipowners, and must saoner ar later
bepaken up b)em nd ‘Qealt With In thetr own

rntere[}:s
wrhte estions the write
‘Are t bo ers urpt tr%oar fplf %% andcassr{-
cation socleties as now used in our mercantile

mar eavy?’ and “ls the, cold water test
rJqoubEe the urlorkrng pressure injurious or too

L
oq tg Bo er ?\r‘rqg ut teh i 100 much |sb r(rl
icholl " in re ?e un% a re ucuon 0

ske
fesl ol ol s
%ut as. regardst e Interna vuInera e

the boiler cannot ree Wit th WrIter in as |ng

n re ugtrop dpresent ru es an Practrce
Boar raean cIassrfrcatron socetres On

e contrary, 8rac Ice 1S a]wa s 10, Sp ecB‘ ﬂ”

eXfess ovef1 an ab ve the scantlin ﬁ]roduced

[) es in the matéer of furpaces, combustion cham-

ers, and screw sb%y or mstance 558 ettin

1ers

out 'scantlings for f. e
uargernc ¢ anange our Ul ces com Ust

WOJ
acks, wr ‘r? a]n screwed st or a
wor rn ressure 1 0 %Vﬁ)r a a ove the
c% re sur are a
be ?(re st te Inerab art mdrrca
rs an rn m rB ebg

su errnt t en ineer e ba and u
bN a]vrse owrn rts to reduced
elg escan ced pﬁese]n rules
ressure

rrn arn a|£?oarr§l I‘erra P ISIm ense
ow pressulre bol er o the same type,
A o rex errence trends that w
ac ne o o [ stea ers fitted
a sr nded marine type auxiliary  hoiler,
rt WO p rn Urnaces an tw eparate co bustign
chambers, working pressure b Wwas recenty
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RAIRE 1, St Bl

negrngers decrﬂed to ope up the borrer 0 See rf

[r e was(a R S| 0 examrn urnace]s etc.

nis was doe, a 3%% |eas tqh loe u|r_;>lwrt fresh
thr

Waier out oe‘Y

the

ller were. ee or four rhours

ter theb re was asP |r/condrtron

BO Waer Bg or er ur gces com
%tron c m rs, e% em -hot, an

torteg
Wiste osue acon tron ha rf wou naﬁ

eseeH er arse e main Ve
Kvaé foun 3 out aIf o andt us Borler
4 been em fl wa st stea was hrl
raised, omeo te en&]emn resent

een tese arts, [er was rep rre I
ES s, opertson

on
the EQ[er € W OF 'cllOﬂ 01, OSG whno 8Id not See

otos will qive them ver
00d idea oft whgt had occur? anoé te forc
aecessar H) drstortt e pats as s own an gt
oller se bottling up” this ‘forment toso ™ was

uni
UJHN mairnta;fn that had this boil e heen. a low
Presere bob ro thesme ﬂaenh Lwould have
BB ! gnq( own over 0ara; or er being on the
eLmaymentron th%t ne furn ces, compusti r(]
ca astasetc edtoteo
3 -and the poile rtsted drau IC 8re ret
b. ab ove e W r essur
sevw earso he o s neede a
&r Ieaks e fac o a co
ra %a a e at so of f e stay-nuts at hac
pus 3% or f| e rt was our
tentront ecte this hoiler res ur
at, woul rned or vrdrng oar
rade w re a owrng us a factor of or same

inst
: he boiler is working satisfactorily to-day at
its original pressure.
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BorlerraH ae\{rlgg a?r%ﬁilaw n?ﬁ%] &Etrveloathrv rthhalfrourﬁ mht
?uré ce%sxulectiensrbr?é(trgrrr\lleﬁraérrrbe?s nlétorntrrg/(ejrrB
cour]a not. possily support an actaron ucrn
5# 9 ngges con¥b %

tne scant gs of fur ustion chambers 0
theif necessary stays.

‘ We . may. mention, however that there are
burldrﬂg in t is countn % the gr sené r?q[m
some rﬁ rtrressure marine orIerst ? 0
requrre e

ng very large (four furnac
) e L

sin

rou)

we ito the b%r ers qh r] 8 Irndrrcaﬁ
ustion champers, entirely dispensin

r

0 the cqm %
|Ejrthe ordinary combustion cﬁambe stays ang
J 9IS f]s ag far as web Pﬁrw the first instance where
n one een so ho

| rrrgnr e

s stem ehaviour.qf these com ustbonc amber
pgvesrl Fwatche Wit gre t Interest hy many.
ortpor? 8 ater ressure Test, Isr Injurious

W%at rs the ob ect of the h raulrc test of

[)est 0 materra a wor manship. ~ The, id e
urs rn oil er n Ver. entere oHr heads,
ow and w en

d
gnew %orler7 ée eworP(/ ar to fr
urstreborer a 15 that 1t | srm af
N o
g eds catron S
nP s re ars new boilers, some. stro
asures ar nee ed to kee ma%ers and the rr Work-

err and

In su
est H rﬁ on-
Etan %forete{n actt err |Ierswen
ace t

o A b
rYd t?r VeI Des materrel( éWat w%rgreaggrlggreej

sta e test and | thin
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h terial kmanshi
nEgr%ae E{or(; ?tswrervrgybrensttorrtltérleerrlnaodgrr]rgj h“té’h rgrraerggurrg

er
borle(st tWhIe”fa}g‘,tjsoPetﬁgeH grau‘?ctth IsSthSyderltgre t\%l
"\f? m% Dressure. aer éo be Tace has a %%ci
T g v nd e
ether tﬁe test should be double the

orr ressur or sometn essﬁ HS matter
or ar ent, érersona u

res o ne h ressure boilers t u%
E evtlrgl eror Ing- pressure, nor for t(h I]E

ow as regar s old.boilers. . Few of us (hon
glatetb :an var ng strams E ese
re su éecte roueq t mam }r eren e of
em er ure 0 difterent un er wor mg

dtron Take, for.|nstance, esga | the end
oubeendd 0l erwherethe naemonre
s common wr urnace. in t hese
em attached t(h the end of the b iler take theﬂl
rt r] Lﬂthmhom the en
en the hoiler I bul Hnewt dtresses on
f ese arts are normal but when gué under steam
es ItP/s bem% n the water steam SE ches

8 are ame temperature a
ateran lt)eam,vrr rIstt e urnaﬁes and combustion
m es eln rJ %ontact With the Incan eslcent
té g er chondrtrons ill be at least
tol hn excess of the.water [)us settmg ap

stre%se% are %un m time to Cé)meﬁ
nent, these, when otler 1s reduc ormal
temperature, setth q up a thousand and one stresse
bnt e structure tha we are at presentgq orant of.

1S 1S, In H]Z:?/ g;fnron he mam %ause & curious
actyres tnat OCCUB 0 the Tturnaces Whgre
attachment 1S made to the combustion chamber

Wra
pp[e §oard of Trade surveyors are, We believe,
the onIy persons who ever ask shipowners represen
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tatives to te&t old boilers to. d ubIe the workrnﬂ

ressures, our co tentio rst suc a tes

g Iléir%or?er that coud be t orou rns ecte

a ars IS not onl ver erg
Inj uqdpr usI nd that the ause ede

In o ba ers when t este% er norma con rr ns
entrrelly 153 ear when t or e[) ? unde[]wor mg
con |Bor] there IF ﬁason to belieye that t
werF est at would have heen wor rng satisfac-
orily to- ad they not been exposed to suc

i USt?r%trmﬁg\Beafleet fsteamers sailing under
iJre Du%hvr/l g?rom Amster am an rt?ras Bg

U% t?reagrrt %tot etBn ﬁ & Vessgls trans?erre
fo %839 VESSE S re t

q nd In the mﬁttr
surveying. t elr Iﬁrs we t
LH utch Sar do us It J %raerrce
which IS as fo ows or ers mam an rff( lar
are stri pe entrrelk thelr I gr %e
casrn woli IS ¢ 8

cs e]n aII t orou }/ eﬂne Inside an out
e hoilers are then thorou exa rnﬁ ly
comRetent urve ors nd conmpared wit eo rnﬁ
tracl gns oub ul aces are ored 0 eB thic
ness an ce% rts are aske e ma e
0od, ater the ers e feste by h% ulic
ressure, whrc sas fo ows oilers w ? orkin
ressurg& re under, to double the e

Over, to trmes yworwgre?ggge atl

antarn tqgt this IS %urt rPt tﬁat no og

Pr:orer ould he sub&g toh Laulrc test {0 morg
per cent, apove its or in Pressure an

we ihal contl(nue {0 resrsé Iic testrn {0
el

double the working pressure 0 our
M? pressur go?ers As re ?P arﬁcs(?r
cor o?onec at'1s.a matter oar 8
a}rr assification socleties should eave {0 owners 'ir

errr resentatjves ; seein ers

th h
nnua?@ theg frave their, eeyri;/nsaﬁrante\?epotl ey
nd wasting taking place, rnre uc ngthe pressure.
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“ The Hrm to which | belon have working the
Iargest nig rFss re marine poi ers afloat, as far as
we now— % ameter feet ong,

in. me
Y)Vo(ﬂerlg%\})oﬁ?tsnureunem }é@e draft Ove eﬁ tl\f va
yieh, LAY, s ikl
2r§ @ le-fg tétao? V\tl eWnreeﬁ Iear?y to- gay andt ey

Qrvﬁ Eertorsmycaf the arg%e marine tgvpe tank

boter gs ?snw ﬂ stﬁ m Srrt]erator f gvrg rme
Eur\pot?ersmt_tt the a wsabalé Hltngr suc
ers ? hose mentione | e s |g
Br?ecte btetrrteemsolrne"t %&K 3 er cct)aF
V\Pace In t eg ﬁ ﬁonm era%qe red ctton o(P
T Etterttd n ooy Sa{ %m
&'?rfsn“?da nu&q aét(é) setsrengtﬁened ﬁ the e¥<tra r%<ers
Into the scantlings. of these hoiler
e 1%@1Rm;tﬁatttttg'ibt%ttthtefg’? i
C fladis

:es 85 WOgee would nee fin ick
?? t ickness % 1S factor

ton stetelqtehe e/vgrulofnﬁed thR
ein r ase oard of Trad e rul
t (ttf e boi ers rh oub
actor to 4 wit on
t é S i |c ness
m

se become .| - or I|
WI| S be seen that the requci the fcor
L
m 56 ag ﬁhtlls woufa ean a ucttorh% ?ome
go three tons In t ewetghjt In each boile
e that these shells w L‘n Into wetght
Sov er b tons W|t out wate% huilt to a @.CIO(E
thatt % datraec Peythoenrﬁ or two firms in the kingdom

c2
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“Double ended marine boilers 17" 3" X 20' 0"

ong,
i[t of steel at 29 topstensile for 190 Ib. W.P.,
shell t l|Jc\<ness at factor 45 eﬂ

1_92%x45x 17-25 x 12_1A g

If bU|It of steel at 32 tons per sq. in., factor 4'5,
190 X 45X 1723 X 12

22 X 2240 X 2 X -85 o4

If built of steel at 32 tons per sq. in., factor 4,

_ 190 X4 X 17-28 X 12
32 X240 X 2X 8 i

ving |nT y { cm shell factor from 4'5 to 4
Woﬁqt WI|| be ﬁteresﬁrtf{o note whatis beln done

zdré\lra r{ra[ “H (z/e ometf?aﬁ |gtgag§errstooéjgn %er
tese vese the?r macn ﬂer |tywe nterest-
to know what |sb |n done re ardin t ema|
ers 0 these vesse t e| ca |
raulic sm Ep ert Ir
owe int

H]ac Cea\rNI o#er [&CtICe WI OWEhetahg/

ge&rs to us t ha |n |s matter wo Pfe armenso
t overnment, w gr ctices ditfer, will clash,
nd wetustt at the Cunar chmpan s‘Supenn en
ent. WI ver strongg urﬁe ner %
miralty practice in” savi d ght an |s
ment In fhe 0| ersas a| st oar ctlce

Wl kil

bl E s g
egtabélsrﬁ/ed as té’ ﬁ |Iers in t%e%e wo Vessels |
Introducipg . Admiralty practice |n e mercantile

d
h
A S Vi RICha Ty T the marine Y

‘[ € emgn of
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hoiler is as goo as ever it wa ciall
M dI 1% i alrapdw}nenfoc?kgj
and ca efu freate ryerI ast for years, an
sea ene tors unde per management ar]
con rtronsthey wr venturet assert, ho

err o nsta % of water-tube boiler yet
rntrod1ucedr e me Ial emarrne

he Cruisers .o overane one see

; e?gorﬁatt evar 0us ports ustnow einqreboilere

out rour ear workl a Serious
matter éth lfSrrttsqh ax a er Fa%e and in the
case of merchant sh r mean bankr

a ruin to man em rn t ese times otlp d
rerg hts ar”? seve %com etition.
possré y Interest some of th%memberseto

r”°r¥tn‘ e "\ Rrese”‘ doLple"ended bote
tlr%} ﬁdﬂn ger J In. tlr%tﬁtrna nq}z ealgt]erf | tegh\%ﬁn

hat w are

taquti coa er " rnrla]t?
if Staffords rre fla anpor igustralrangcoa

the result ern ver atrs actorH Houroornr
com ara w(r 9 realiséd with water-tupe
ora ther ind o orIe at present in use.in the
mercantile marine as regards power generating and

economy

hai an otésrer d that on . reEP ctPOIm
werg EL grﬁer ce fot eqess wer fnthe
ater-tu or er] course, if % were re-

ed t eI weight 0 ter fube ollers wo%d he
re uced alsg, so It was a ont o sufficient
Importance to comparg t ew terft e boiler in at
esri)ect ec us% the Tactor 0 et% rn] water-tub

grs 0 est ¢ ssa ree the Boar Pd
rade requ atrons althougn the Iarge shell” wou
have the reater reductron

2 g tlnﬁ_] Eh ahce rate
siirface
OUt O
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M h
mak{e embe]de sald it. waﬁ rather a

Ira ortto n alteration in t lgh
f I p Wr ce tam ha sea]ﬁom or neverwr}e r&
‘r xplosidn of a n]rme or(er—at lea
she marin ller: 1t ha awas
mterna portjon, t e r aces, com us o ers
or some other’ infe na art e
W est a (}/t ng mt ew of red ctron o elIs
8 t g0 on re ex ermentr
nntr 3/ ew up_two, or Te un re Frp
t have a martqr}] ety %
h ex erene wen cnsr re 11
? er than whaé the Boar rade an
ster a owed them. For the mter
P 'onte ound teae allowances weJe verg en
tle, ‘Wit ﬁ urnaces and combustion
cam ers comm r e did not mean to say that |
was etot ea n ss of the mefal In It orrgma
State,. Lﬂ er o e acc mua}ron of scale”an
rincipa ¥] \}/orl He hap een ortrr]nate enorﬁ
ever' to ‘have anyth rﬂg% t Ind Vb)g e
ad ha combustr mbers bagged bet Hsta
ut ha nverBa a urnagecrow omem e com-
stion ca ers a% { y through a certain
ass of 0 gemg these combus#ro
ambe]rs ha qug und the deposit, of oI
g ﬁ 00d number o
Yars Pno and aj th at tr et e(}/ ere uer 0. oIl rr]
ders. on exammaé n he fo r] the ol
eBo it on the am ers []esem ed india-
ber__solution. ner er scrap nor

c g off and It was drfvar to remPve [ ere
mﬁ no shortness ofwaterto acco E or themrsF
at was Lls

comin X i e”ence ’ Pr\llg fSUurIrrgEi:ES

wee gxactl |ar tehegemil \\rlgrrped g?n gff

even oo E ts
run )(Nﬁa d ha erth urnace
mus e strongest w en a true crrcle

rae”FS q(%wn]ey t?rmned csgwn ﬁrlrrecre)la?ensdthrreeymv%nuﬁg
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onIy be brrn%}g drsaﬁter rhto their %hrps He drd

ut that they were above the limi
e t ought their vr}Ias theqrmrt n sa{nty
rtw t at t e re]d 9 d
ylindric com th the water U ri
or er ethou thatt ec Irndrr%a

bojermus‘r eWre GC?/] IC&qu\ftan the atetr] ﬁ

ater-t oller was an ex ress
N vg\r/tehnrtrthe cocu tsteaamS nE %rsc %r
vanta ernt e ?fsere ce otN time ieVYr case
o amo ernc indrical boiler wit Irts circulaty
O e e st toem 0
o‘wel rgttr\rvauste# threonu hthere”r]rgrrte Ign gfltne
fag oot 'Es Uhe, dente) marine ht’ Al %
orIers Itat e time whrc was an ars
0. w S & ase of nec ssrty
seam rn fime, dr no a
thermometers he use men
arnplred his hahd to get th ra Io terplper
hotto n enas er,
ad resvr\rlass rorm gett m cr?rt:?ﬁg]roqu t at
eNavyt rf etup te m ntwentyt thrrt
rnutes rt ater-tupe hoilers, tw at was
euseo asaves el ever wanted in 5o s ort
Bo“,nrsw)ld he expecerc? h)em%nat AR

an engineer earhj% V¥C?U|dta 0OSE
de B <

i half an ar%!h / W?ure%?hfmust Al 8 i)

trme tg boal r%patn nes uﬁls reqrérge tou eat
%8 h J wreth a %rn fl at] Bor er certaarlmy fh

Ch%lrr?on sean% rern dines | tOana St?u?
wrth a ubuI r er te dptr_lrp ave 1o Wart
nother our e enqi could not see
e advantage coure rn smaI torpedo-hoats
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the at up wrthout Hqger r
suc % eavferF ewas certarn mdrrc S5 r|55
ol ool T ot e

6tae Belle Ih Yarrow, a)nr? L?r eycroft E
il St e
tube orert Iﬁe ar ot ag
ec?no (r he . was |n uII avour ?

cty |caj orer With regar to(she oub rssurﬁ
Pnrstrng | (?r ers, he consjdere rt a verf 00l rs
efa

il L

St asnot or e ro

t e wor mansh
aulic testrrb% #to a great exte roo o t e
%or man tt f?known 0 aur test

e

r zand not of the wor manshtg

e
gssur

Ut as a roo
ere was no douht

hol

Rl e e e

rﬂPstaEe made, dn trée hg/ab tirc iest 0,0 ?ﬁs

taé econsherﬁ g, Doler' ouJ be teste wrtﬁ
water; he held that rtsou betse Wit

ater a a tem erat re certarnb ove heat
e would muc er to test er wrt water al
tem r turgeo ra reest e wereN arlr%eurc trr?grle
to am %def Whenyesrng th E
al a tem r ure 0 degreste et
atesa verythrln else etter ﬁ ance. eré
N apprentice 1n %rve WOrk he remembere
te usegt testwrt waterunt\ one rndsgpe%tor
@f e warm aer test erwar a)t
waysu ot wat r1ort sdtr % rr] Y ?(und ih
ey got better resu ts an ot have 1eaky joints.

agreert wit ne Coﬁr%r e beear?erS gdhgareel1 trrm
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V\{]aﬁl oroh)h rﬁtnthat to repdégf)he thickness of the

rnace oller was running a
verP/hser(r)igt elhﬂ dshe Ink tha (tlhe

orlers would be re uced {0 suqh
te a?] rrﬁuc% anyone 1o suc f rnﬁ
ntil he e% hearer’s remar srqar nhq e
water tu e. boiler he was Inclined to t g
wag oil er or a man-of-war. He considere 8

h edveeantb\r’evalttentgrr\rh]la[lt%rmmA{hahrht Irts)hrvhlh ents

against the water tubeh

Mtr J. T om ember? said he agreed W(JhSO
of the. s ea ers, but no wrth a reﬁar Ing the
ed ctro or non ed ction rc nes |n
oers %ttesh couptp 9/
r trceds t not to ave acto afet
0 tss ha d to t e |n erna rt)art

0 er he thoug feﬁmerree 1 }/Oﬁor LIOH

at co% also stan
Inn efurnaces ere te uicker the hea %
rnace thick eno

ro cou
at ould colh org rteh rts duty h heath
e ter on th efr srdri urse iT'the

m re aratron or oll and ot er. co m |t|es

A r%

teurna aetoamarrno
rve eerrettan newrth rrno

u on er, ae wou eger
r% atemnp ture. aswr rn o n
f ere e corsidered it would
re ar (i ecom arison twee{r cotc an water
as stated th h o[) same Rower
e erwslrﬂ ter ut e was nhot so
sureot t an was% g ront r]e% zime vem
near t ewr s cylindrical ‘boilers
com 8 o erst ust make t elr ¢ mparrs
exte eeb Irnor rto ef evaHeote
out t hose oile |50, h thp %htte ou%
tot e to account the amount of coal comsum
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ot ATt e bt
on3| eratlonw(ﬁﬁ welqh Ot}o% FJOI er,
Con et%i that ncne of the hi tEStreosrurbeOI eh 78
ﬁem re t an% Aﬁso ev¥ %tr ngjey 0 mnm
%att (\!vate_lthatwasused r that Fsureﬁa
? eremembered eannqp eren
L ol Ry
with cold, aterzix ewsthen
not do with a cy mdnca Oi er
; a“irotttti;tt'stntt?tﬁl‘frtet@i LY ttP
i G AR
Rﬁme mtee teo see some oat that were Uslﬁ E
essts e(tlg daut orl o|nt% %
gesltnlon O rOI ers ertsenan co Si ereg t O
tﬁt% found that tﬁe wel t
water tu oJers wou be ver much rea
the space occuple rpug rgerl, an I-r d\/lelt
i Aol ool P aaa'a
SRl ekl nn'“ns s
eterk“uenvae?°w oot TS“?OAQ“” G \S/vroeuslgo a
el s e el ol
Emerg aupreat ﬁje%l) more wogr Iproﬁer m[]cu
ﬁtlon scou emade fo do o ork t an
wer |ng now, and permit erga
Increas ﬁa ﬁa onsu lotlon p&rs uare foot f grate

e state

?n/etrea’\é tf re uVXFrte the we| { oﬁ e o ers, I
vocateg the reten%on of thegwelg t, but suggesteg
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that it stLouId be made to Froduce a grefat deal more

ste m. [t was httre XU (%Jeé}dalit WI{ CISI'anatIO[t

K M o
ﬁ n tﬁe thae rcr)]atcne%p thte makers 0 toﬁ]seab\et er?
e od ScotgJ ho(teers an% (?t em to SI stl
e O D O e el
e ?Ve to? E MS u&ger such conHtttons
e*nettve%“ K s fercr about neating
steam In t % %m er |t Jnot }ollow that ttieey took
he same ttme to etft”etr gsne |tes ut[)] té) i 5ghnee

Irﬁt?pfgature at |n the oﬁer ang the had “that

he é?enatmh?or heating tihe engines.

Mr G Shearer, regg/ satd he did not mean
to |mpIy Eat It was ne e {0 . occu gtoe same

amounl “g]m etr% ¢ ltt toe et ellnregn Ine ﬁgteuf
el
ﬁe%v (?not ILke {0 take the res on3|b|F P ol
ev¥ d much prefergtw g them two ortwo
daha ours at the least

A

boiler under steam three ontg eII fyfvllctltéout

enm QOUI entgedn\(/)wt eath(e)?§c tc b0|
il sy i
vq | gthe wel hq of the Water in e hoiler,
ot a e same with reference t0 the
|I r|s s remem er at the. maker
0 cot hoiler ha Xperience 0
maring work, whereas t e ma ers of ‘water-tube
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boﬂeswere aILnew to it.. He did not thi nk the

coul ect them to ptbt in a water fu e |Ier t

ccup tesamesace e of tesa e |

ave e same consum tion as th oth

twa rat erearr}/ rese t

vy]ou tual 8/ enteman ad ?]al
¥ t to In reae th CIrC lation. Bg

ﬂ tha |n eased mrcu the. water- tH

oller. o, ¥ Increase te cmiulatlon they

Increased what they took out of all boilers

M f h
underst te)olt(ijet\(agf a?fg/ticillf? embrerlt} g t?ge a(/v?fter?
oft) cP 0 %rad agthe

varlglercS asSS| catlngns etle ta eare o him
Iscussion ha tib oped mFt)g tahe ue tion

coc versuswater ers As th ey a ot
een a question raised’a

on ?te W e atert be Bm er comp reé
i il o ey
y nm of somelmst ations fqr express ste mers
o B had 16
i A B
at (ftt W Pse sﬁ?ps were qu
arat s S%ed WMh %gg\tvc ebOI ersor??taeed that. ﬁ
cou mem a ho erW|Pt his forc J W |c
|no ccount tttecoalt onsume was[foH
e'ttt il b baeaﬁtt?a
(1 % er ce (iess space th N Ete waa a
ﬁxeg eas sq< e understqo would 3
hearer to’ m% e ct]ear aEPomt that had .occur
tohlm It reqar to the heat ﬁofenr%mes 8
was. unger the m ressmn that |sersa
?forst negp éteam m c e wer
woualtq bg in time of war. '? ere Xre wlttqen t é



VOL. XV ] 45 [no. cix.

came to speak . of the trme the water-tube. or er
regurre ff t]eam and corﬂ pared |t wit
bohoi I €

raisin
a é ea |n the e grnes en nes w u
area hot evesa wee er banke
ires. "It woul ecide a ta e for ?uc
vessels a]s duar hr S an coast efence vessels |
dy d] alse t enecessaysteam in half an hour
had their engines already hot,

wenl\t/lr\rva(?shShedF1 q noti?elduﬁ(deﬁtr ?<e sfrree)épe”len
Wergraﬂ)muerﬂé)lenrga ! ex rearrC %orleVeSS ourse e
ﬁa]g %X enouqt rere ro W%rmu tﬁde |Pen
t]rte%arn boPIer and?t ldm ?t%stlsge w%ere thead |
i e e ae e
segm was want ed sudrfeni1 ecou?]n% ee t]ha
r]twas necessary either,In a Cruiser or a batt eg 8
hey co §det steam Last enough, but It WH

surtghe ral% and ,( rrva% dea grast at th F
p uic H [

tsteam nou mTa]
or anvyt q da S Necessa e¥ ad never
recare 8” one mtoatr%n h\(ntarrent
our ours entlema remarked about
watertu orler erP %w e houlge t that was
urea tube
esa wate tube oe w%r |ng Z E
shore: romw al Mr. Bales"hag sai
thaf he meant they were Introduce wrthrn the
ast decade or 0.

Mr. XV McL aren rgMemberof Councd ) said the
ut'tedr g d Hot rem%rrrr b?rrr ever earr(q oP gdearrng
E(i %Fru(tes J thne ex ,osron t at took alace at
ar}(rn some. time a@o was an over Eressure

osr and |t as estimate tha h ure on
e

no new |
garrs

was as e\r ence Istance
someo eparts of the bor er trav Itwas a
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B‘e’ﬂtﬁ'tttra sed'”tnt“t%"thte“% Q&'s' e oaslr rt”é
an eve-wit ness f was a wo urnace o ler,
had neen taken out of a steam trawl er

weret ting the safety valves at the time,

Eoor feon v¥ere owerntftoe rrr(regtegr U ergli th rr]iaa

consrdgattvl‘9 ern emattero urcL steam

tttt'“o i “‘tve”““ d tteto"tnét”tte

waer ean c ﬁgrréja boEIer utted tha
water- ue oller steam co erars

urc er ut e wanted .to know aL rrce

t

u¥ ot rtrndponsu[nptron coa ure
%orler rF tr]arse”cu 2 h ; Cﬁ/um “C
e[%m V\egr% dﬁe rarse zvthe t arnt e CXmRJ: g
tﬁrnder an the con enser cear]a( '? at. waB
eint Ive minutes, as wit aPre eagnr dp
emost Xpress hol ferh knew or—andne di not
rn rt was %cessar m {0 seam u
g time. . uthor haf also said there w
e uct&n in werg t wrt t e water tube boiler oj

rom cent., he was not prepar
%etpt that staﬁment At the same mFe) ﬁe

ﬁ there cou reat rmp ovem nts with
resent t hol er witho W
re ugtion Q/\l er een sugaeste
rn arr ar t w ert asadv cated
% J errﬁr system men-
g by that g ﬁ an was on a poRer scale.
urve[tjllo a ew een eye to.see It there re
gsrn W en bo ler was bernﬁ te teg t e
80 s r] Aps stoo
sets 0 ? ers ewai no prﬁ to se er
3 scant IW the boiler or't ctor o ziretey
reduce rt the corrosive action that tpo
tﬂgetherwrth e wear ﬁ tear on the E er the
thinner the plates got the sooner it was likely that

IPS were worn efor
rIer man
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some cmden would a en. Whilst they retained
that factor o safety t ;Palways had something to

go by.
Mr.W.E. Farepden (SAssom%te Memberg agreeg
W|th revious ?Pea ers. as to the water tést’ an

ioned whether es |n h| ressure bollérs. to
ou e the workin et up strains
the materjal. to ts ou not cte
Us to test 0|Ierso ssuret
a ver severe test, st or a menthone

LRy e

ates to any extent a.n tf\atatert estt

h‘s a%k 10 thelr Orlﬂ {1 dﬁtl X
nolle diamete wor in
gressure o Ib ten5|e trent g

Eaelplﬁg gggahfao{() 0"} gafae wod?d hﬁ%ngs4unaer
c%erasof Trade ru es a thickness of shell plate of

185 X 45 X 155 X 12
28'x 2240 X 2 x 84-T4

UnderLITYdsruIes th same b0|Ier shellglate Wo Id
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Mr. J. Thom Seconded the vote, which was
cordraIIy agreed to.
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Mr. Frank Cooper proposed that a hearty vote
of thanks be accordd to the Chairman for présiding
that evening.

Mr. A. H. Mather seconded, and the proposition
was cordially agreed to,

e e e
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